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BABI
 

PENDAHULUAN
 

1.1 I,atar Belakang 

Penguasaan ilmu pengetahuan dan infonnasi adalah suatu yang mutlak dan 

merupakan elemen penting yang tak: bisa ditawar lagi dalam kompetisi pada masa 

mendatang. Seiring pesatnya pembangunan konstruksi di Indonesia menuntut para 

lulusan smjana agar mampu mengaplikasikan ilmu secara langsung dilapangan 

dan bukan hanya kemampuan teoritis saja. Untuk itulah penulis mengambil tugas 

akhir perancangan ulang Ramp RSUP Dr. Sardjito sebagai obyek penerapan ilmu 

yang telah didapat dibangku kuliah. 

Adapun dipilihnya Ramp RSUP Dr Sardjito sebagai obyek dalam tugas 

akhir ini, dikarenakan penulis pernah kerja praktek pada pembangunan gedung 

tersebut selama kurang lebih tiga bulan, sehingga penulis lebih memahami gedung 

lersebul dibandingkall dcngan gedung-gedung yang lainnya. Selain itu penulis 

juga tertarik pada keunikan struktur pelat lantai yang berupa bidang miring. 

Tugas akhir ini diajukan sebagai syarat dalam menyelesaikan jenjang S1. 

dan dengan menyelesaikan tugas akhir ini diharapkan penulis dapat menerapakan 

ilmunya dalam perencanaan suatu gedung dan dapat menjadi bekal bagi penulis 

dalam menghadapi persaingan pada dunia kerja yang semakin ketal. 

1
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1.2 Maksud dan Tujuan 

Perencanaan ulang/redesign Pembangunan Gedung Ramp COT RSVP 

Dr.Sardjito Yogyakarta ini dimaksudkan untuk mendapatkan altematiflain desain 

yang efektif dan efisien dengan tingkat keamanan sesuai dengan yang telah 

disyaratkan, sedangkan tujuan dari perencanaan wang ini adalah untuk 

menerapakan ilmu ketekniksipilan yang telah diperoleh di bangku kuliah dengan 

cara menentukan beban dari hasil analisis struktur dan mengeplotkannya kedalam 

persamaan yang telah ditentukan. Sehubungan dengan maksud dan tujuan yang 

telah disebutkall diatas maka pellwis bermaksud untuk mengambil perencanaan 

ulang Pembanguanan Ramp COT RSVP Dr. Sardjito Yogyakarta, sebagai topik 

bahasan dalam penyususunan tugas akhir ini. 

1.3 Batasan Perencanaan 

Sebagai batasan ruang lingkup dalam redesign/perencanaan ulang 

Pembangunan Gedung Ramp RSVP Dr.Sardjito Yogyakarta pada Laporan Tugas 

Akhir ini, adalah: 

1.	 Obyek perencanaan ulang adalah Gedung Ramp RSVP Dr.Sardjito 

Yogyakarta, meliputi : 

a. Perencanaan atap 

b. Perencanaan pelat lantai 

c. Perencanaan baJok 

d. Perencanaan kolom 

e. Perencanaan pondasi. 
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2.	 Perencanaan ulang ini meliputi perhitungan struktur bangunan dari 

atas sampai bawah, tidak termasuk Rencana Anggaran Biaya (RAB). 

3.	 Perencanaan atap menggunakan profil Double Angle dan gording Light 

Lip Channel dengan tegangan leleh (fy) = 2400 Kg/cm2 dan Fu = 3700 

Kg/cm2
, atap genteng, usuk dan reng dari kayu. 

4.	 Perencanaan pelat lantai, pelat atap, balok dan kolom menggunakan 

mutu beton dengan kuat desak rencana (fc') = 25 Mpa dengan 

kombinasi pembebanan disesuaikan dengan fungsi struktur. 

5.	 Perencanaan pelat lantai, pelat atap, balok dan kolom menggunakan 

baja tulangan polos (BITP) untuk (2) :::; 12" mm dengan tegangan leleh 

(fy) =240 Mpa sedangkan baja tulangan ulir (BJTD) untuk 0 ~ 12 mm 

dengan tegangan leleh (fy) = 400 Mpa. 

6.	 Perencanaan pondasi diperhitungkan berdasarkan data karakteristik 

tanah yang ada dengan menggunakan jenis pondasi sumuranlbored 

file. Baja tulngan polos (BITP) untuk 0:::; 12 mm dengan tegangan 

leleh (fy) = 240 Mpa sedangkan baja tulangan ulir (BJID) untuk 

02: 12 mm dengan tegangan leleh (fy) = 400 Mpa. 

7.	 Analisa mekanika struktur dengan program SAP2000 3D versi 7.42. 

8.	 Kombinasi beban yang diperhitungkan adalah beban mati dan hidup, 

tanpa memperhitungkan beban gempa karena geometri struktur gedung 

yang tidak stabil (terlalu langsing). 

9.	 Perencanaan konstruksi baja berdasarkan metode allowable stress 

de!ign dari AISC. 
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1.4 Lokasi Proyek 

Lokasi proyek pembangunan Ramp COT (Central Operating Theatre) 

terletak dalam kawasan RSVP dr. Sardjito di jalan Kesehatan, Sekip, Yogyakarta. 

Batas lokasi proyek pembangunan gedlmg COT adalall sebagai berikut 

(lihat gambar 1.1): 

1. Sebelah barat : Gedung perawatan VIP 

2. Sebelah timur : Gedung Radiologi 

3. Sebelah selatan : Gedung Karyawan 

4. Sebelah utara : Gedung Rawat Jantung 

I ]
Inslalasi Rawal
 
Jantung
 

Jalan Sekjpan • 

Lokasi 
Proyekc:J 
COT 

Radiologi 

u 

'-

Asrama
 
Karyawan
 

Garnbarl.l Denah Lokasi Proyek 
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1.5 Metode perencanaan 

Dalam perencanaan gedung Ramp RSVP Dr. Sardjito ini dapat dibuat 

menjadi bebarapa langkah sesuai denganjlow chart sebagai berikut: 

Ya 

Gambar 1.2 Flow Chart Perencanaan Rangka Atap 
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BABII 

TINJAUAN PUSTAKA 

2.1 Pendahuluan 

Peketjaan struktur secara umum dilaksanakan melalui 3 (tiga) tahap 

(Senol, Utku, Charles,John Benson, 1997), yaitu: 

1. Tabap Perencanaan (planning Phase) 

Meliputi pertimbangan tcrhadap hal-hal yang dibutuhknn don 

faktor-faktor yang mempengaruhi raneangan umum serta dimensi struktur 

yang nantinya menjadi dasar pemilihan satu atau beberapa altematif dari 

jenis struktur. Pertimbangan utama adalah fungsi dari struktur itu nantinya 

Pertimbangan kedua yang biasanya disertakan adalah aspek eknomi, sosial 

Iingkungan, keuangan, dan taktor lainnya. 

2. Tabap Disain (Design Phase) 

Meliputi pcrtimbangnn seeara detail terhadap aItematif struktur 

yang direneanakan pada tahap pereneanaan yang nantinya menjadi dasar 

penentuan ukuran yang tepat serta detail elemen struktur termasuk 

didalamnya sambungan struktur. Biasanya, sebelum tahap disain meneapai 

tahap akhir, telah didapatkan suatu bentuk pereneanaan akhir yang akan 

dilaksanakan. Terkadang, pemilihan tipe maupun material akan tergantung 

pada faktor ekonomi dan pembangunan yang terkadang tidak dapat 

diperkirakan seear tepat 

9 
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3. Tahap Pembangunan (Construction Phase) 

Meliputi pengadaan material, peralatan, dan tenaga keIja. 

Pekerjaan bengkel serta transportasi ke lokasi proyek. Selama pelaksanaan 

tahap ini, perencanaan ulang akan dibutuhkan jika terdapat masalah seperti 

material yang sulit untuk didapatkan atau berbagai alasan lain. 

Desain struktur merupakan salah satu bagian dari proses 

perencanaan bangunan. Proses desain tersebut merupakan gabungan antara 

unsur seni dan sains yang membutuhakan keall1ian dalam mengolahnya. 

Proses ini dibedakan dalam dua bagian. Pertama, desain umum yang 

merupakan pen~aun umum secara garis besar keputusan-keputusan 

desain. Tipe struktur dipilih dari berbagai altematif yang mungkin. Tata 

letak struktur, geometri atau bentuk bangtman , jarak antar kolom, tinggi 

lantai, dan material bangunan telah ditetapkan dengan pasti dalam tahap 

ini. Tahap kedua, desain terinci yang antara lain meninjau tentang 

penentuan besar penampang lintang balok, kolom, tebal pelat, dan elemen 

struktur lainnya. 

2.2 Struktur Bawah 

Struktur bawah (.mb stnlcutre) adalah bagian bangunan yang berada 

dibawah permukaan tanah. Dalam proses perencanaan ulang Gedung Ramp COT 

Dr. Sardjito Yogyakarta ini adalah pondasi. 

Pondasi umumnya berlaku sebagai komponen struktur pendukllng 

bangllnan yang terbawah, dan teJapak pondasi berfllngsi sebagai elemen terakhir 
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yang meneruskan beban ke tanah,oleh karena itu tahap pondasi harns memenuhi 

persyaratan sehingga mampu dengan aman menyebarkan beban-beban yang 

diteruskannya sedemikian rupa sehingga kapasitas atau daya dukung tanah tidak 

terlampaui (Istimawan, 1994). 

Pondasi ialah bagian dari suatu sistem rekayasa yang meneruskan beban 

yang ditopang oleh pondasi dan beratnya sendiri kepada dan ke dalam tanah dan 

batuan yang terletak dibawahnya (Bowles, 1991). 

Pondasi adalah suatu bangunan yang berfungsi untuk memindahkan beban

beban struktur atas ke tanah. FUllgsi illi dapat berlaku secara baik bila kestabilan 

pondasi terhadap efek guling, geser, penurunan dan daya dukung tanah terpenuhi 

(L.Wahyudi dan Syahril,1997). 

POlldasi merupakan elemen yang sangat vital dari suatu bangunan, karena 

mendukung seluruh beban-beban diatasllya dan kemudian meneruskan ke tanah di 

bawahnya. Pemilihan jenis pondasi yang digunakan harns disesuaikan dengan 

daya dukung ijin tanah yang ada, sehingga dimensi pondasi tersebut benar-benar 

efektifdan efisien dalam menjaga kestabilan struktur bangunan. 

2.3 Struktur Atas 

Struktur atas (upper structure) adalah elemen bangunan yang berada diatas 

pennukaan tanah. Dalam proses perencanaan ulang Gedung Ramp COT RSVP 

Dr. Sardjito Yogyakarta meliputi atap, pelat, balok dan kolom. 
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2.3.1 Atap 

Atap adalah elemen struktur yang berfungsi melindungi bangunan beserta 

apa yang ada didalamnya dari pengaruh panas dan hujan. Bentuk atap tergantung 

dari bebarap faktor misalnya: iklim, arsitektur, utilitas bangunan dan sabagainya, 

serta menyerasikannya dengan rangka bangunan atau bentuk denah agar dapat 

menambah keindahan dan nilai dari harga bangunan itu. 

2.3.2 Pelat 

Pelat adalah elemen bidang tipis yang menahan beban transfersal yang 

melalui aksi lentur ke masing-masing tumpuan (L.Wahyudi dan Syahril,1999), 

pelat merupakan struktur bidang permukaan yang IUTUS (datar dan tidak 

melengkung) yang mendukung beban mati dan beban hidup,. Tebalnyajauh lebih 

kedl dibandingkan dengan dimensi yang lain. Geometri suatu pelat dibatasi oleh 

garis IUTUS/garis lengkung. Ditinjau dari statika kondisi tepi pelat bisa bebas, 

bertumpuan sederhana, jepit, termasuk tumpuan elastis dan jepit elastis atau bisa 

berupa tumpuan titiklterpusat (Sziland, Rudolph,1989). 

Pelat merupakan panel-panel beton bertulang yang mungkin tulangannya 

dua arah atau satu arah saja, tergantung sistem strukturnya. Kontinuitas 

penulangan pelat ditemskan kedalam kolom. Dengan demikian, sistem pelat 

secara keselumhan menjadi sanl kesatuan membennlk rangka stmknlr bangunan 

kaku stasis tak tentu yang sangat kompleks, sehingga mengakibatakan timbulnya 

momen, gaya geser, dan lendutan (lstimawan, 1994). 
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2.3.2.1 Pelat Satu Arab 

Pelat satu arab adalab pelat yang didukung pada dua tepi yang berhadapan 

saja, sehingga lendutan yang timbul hanya satu arab saja yaitu pada arah yang 

tegak lurus terhadap arah dukungan tepi. Atau degnan kata lain pelat satu arab 

adalah pelat yang mempunyai perbandingan antara sisi panjang terhadap sisi 

pendek yang saling tegak lurus lebih besar dari dua, dengan lendutan pada sisi 

yang lebih pendek (1slimawan, 1994) . 

2.3.2.2 Pelat dua arab 

Pelat dua arab adalah pelat yang didukung sepanjang keempat sisimya 

dengan lendutan yang akan timbul pada dna arah yang saling tegak lurus, atau 

perbandingan antara sisi panjang dan sisi pendek yang saling tegak lurus kurang 

dari dua (Islimawan,/994). 

2.3.3 Kolom 

Defmisi kolom menurut SNI-TI5-l992-03 adalah komponen struktur 

bangunan yang tugas utamanya menyangga beban aksial desak vertikal dengan 

bagian tinggi yang tidak ditopang paling tidak tiga kali d~mensi lateral terkecil. 

Kolom adalall batang tekan vertikal dati rangka (frame) stnlktur yang 

memikul beban dari balok induk, maupun balok anak. Kolom, meneruskan beban 

dati elevasi atas ke elevasi bawah hingga· akhimya sampai ke tanah melalui 

pondasi (..",'udarmoko, /996). 
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Kolom merupakan elemen vertikal yang memikul sistem lantai strukutral. 

Elemen ini merupakan elemen yang mengalami tekan dan pada umumnya disertai 

dengn momen lentur (Edward G.Nawy, 1985). 

Keruntuhan pada suatu kolom merupakan lokasi kritis yang dapat 

menyebabkan runtuhnya (collapse) lantai yang bersangkutan dan juga runtuh total 

(total collapse) seluruh struktur. Kolom adalah struktur yang mendukung beban 

dari atap, balok dan berat sendiri yang diteruskan ke pondasi. Secara struktur 

kolom menerima beban vertikal yang besar, selain itu harns mampu menahan 

beban horizontal, bahkan momen atau plmtir/torsi akibat pengaruh teIjadinya 

eksentrisitas pembebanan. Untuk menentukan dimensi penampang kolom yang 

diperlukan,hal yang perlu diperhatikan adalah tinggi kolom perencanaan, beban 

rencana yang digunakan, mutu beton dan baja yang diglmakan, dan eksentrisitas 

pembebanan yan teIjadi. 

2.3.4 Balok 

Balok adalah bagian struktur yang berfungsi sebagai pendukung beban 

vertikal dan horizontal. Beban vertikal bempa beban mati dan beban hidup yang 

diterima pelat lantai, berat· sendiri balok dan berat dinding penyekat yang ada 

diatasnya. Sedangkan beban horizontal bempa beban angin dan gempa. 

Balok mempakan bagian stmktural bangt.man yang penting qertujuan 

untuk memikul beban transversal yang dapat berupa beban lentur, geser, maupun 

torsi. Oleh karena itu perencanaan balok yang efisien, ekonomis, cepat, dan aman 

sangat penting (Sudarmoko,/996). 

~"':"-':""~_--'--'_,.~_._._.~_c_ 
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Balok adalah batang struktural yang hanya menerirna beban-beban tegak 

saja, dan biasanya bisa dianalisa dengan lengkap bila diagram geser dan diagram 

momennya talah didapatkan (!stimawan, 1994). 

Dari beberapa definisi diatas, balok dibagi menjadi balok induk dan balok 

anak. Balok induk adalah balok yang menumpu pada kolom, sedangkan balok 

anak adalah balok yang menumpu pada balok induk. 

2.3.5	 Portal 

Portal adalah suatu rangka struktur pada bangunan yang hams mampu 

menahan beban-beban yang bekeIja, baik beban mati, beban hidup, maUptID beban 

sementara. Portal merupakan suatu sistem struktur kerangka yang terdiri dari 

rakitan elemen struktur yang berupa beton bertulang, elemen balok, kolom, atau 

dinding geser. 

1.	 Portal Tak Bergoyang (Unbraced Frame) 

Portal tak bergoyang didefinisikan sebagai portal dimana tekuk goyangan 

dicegall oleh elemen-elemen topangan struktur tersebut dan bukan oleh 

portal itu sendiri (Sa/man & Jhonson, 1996). 

Portal tak bergoyang mempunyai sifat: 

a.	 portal tersebut simetris dan bekeJja beban simetris, 

b.	 portal yang mempunyai kaitan dengan konstruksi lain yang tidak
 

dapat bergoyang.
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2.	 Portal Bergoyang (Braced Frame) 

Suatu portal dikatakan bergoyang bila : 

a.	 beban yang tidak simetris yang bekerja pada portal yang simetris 

maupun tidak simetris, 

b.	 beban simetris yang bekerja pada portal yang tidak semetris. 

2.4	 Pembebanan 

2.4.1	 Macam-macam pembebanan 

Beban-beban yang bekerja pada struktur umumnya dapat digolongkan 

menjadi lima macam (PBI,1983) : 

1.	 Beban Mati 

Beban mati ialah berat semua bagian dari suatu gedung yang bersifat tetap, 

termasuk segala unsur tambahan, penyelesaian-penyelesaian, mesin-mesin 

serta peralatan tetap yang merupakan bagian yang tak terpisah dari gedung 

itu. 

2.	 Beban Hidup 

Beban hidup adalah semua beban yang terjadi akibat 

penghunianlpenggunaan suatu gedung, dan termasuk didalamnya beban

beban pada lantai yang berasal sari barang yang dapat berpindah, mesin

mesin serta peralatan yang tidak merupakan bagian yang tidak terpisahkan 

dari gedung dan dapat diganti semamasa hidup dari gedung, sehingga 

mengakibatkan perubahan dalam pembebanan lantai dan atap tersebut. 

Khusus pada atap beban hidup dapat berupa beban air hujan, baik akibat 
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genangan maupun akibat tekanan jatuh butiran air. Dalam beban hidup 

tidak termasuk beban angin, beban gempa, dan beban khusus. 

3.	 Beban Angin 

Beban angin adalah semua beban yang bekerja pada gedung atau bagian 

gedung yang disebabkan oleh selisih dalam tekanan udara. 

4.	 Beban gempa 

Beban gempa adalah semua beban statik ekuivalen yang bekerja pada 

gedung atau bagian gedung yang menirukan pengaruh dari gerakan tanah 

akibat gempa itu, pengaruh gempa pada struktur gedung ditentukan 

berdasarkan suatu analisa dinamik, maka yang diartikan beban gempa 

disisi adalah gaya-gaya di dalam struktur tersebut yang terjadi oleh 

gerakan tanah alibat gempa itu. 

5.	 Beban khusus 

Beban khusus adalah semua beban yang bekeIja pada gedung atau bagian 

gedung yang terjadi akibat seleisih suhu, pengangkatan dan pemasangan, 

penurunnan pondasi, susut, gaya-gaya tambahan yang berasal dari beban 

hidup seperti gaya rem yang berasal dari kren, gaya sentrifugal dan gaya 

dinamis yang berasal dari mesin-mesin serta pengaruh-pengaruh khusus 

lainnya. 

2.4.2	 Kombinasi pembebanan 

Provisi keamanan yang diisyaratkan dalam SNI-T-15-1991-03 dapat 

dibagi dalam dua bagian yaitu, provisis faktor beban dan frovisi faktor reduksi 
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kekuatan. Kuat perlu (U) dari suatu struktur harns dihitung dengan beberapa 

kombinasi beban yang bekeIja pada struktur tersebut (Pasal 3.2.2 SNI-T-I991

03). 

1.	 Untuk kondisi beban mati (0) dan beban hidup (H), 

U =1,2D + 1,6L (2.1) 

2.	 Bila beban angin (W) turut diperhitungkan, maka pengaruh kombinasi 

beban mati (0), hidup (L) dan angin (W), berikut ini harns dipilih untuk 

menentukan nilai kuat pertu (U) terbesar. 

U = 0,75 ( 1,2D + 1,6L + 1,6W) (2.2) 

Oengan beban hidup (L) yang kosong, turut pula diperhitungkan untuk 

mengantisipasi kondisi yang bahaya. 

2.4.3	 Faktor reduksi kekuatan (<I» 

Ketidakpastian kekuatan beban terhadap pembebanan dianggap sebagai 

faktor reduksi kekuatan (<I». Menurut SKSNI-T-15-1991-03, faktor reduksi (<I» 

ditentukan sebagai berikut : 

Gaya yang bekerja <I> 

1 Lentur tanpa beban aksial 0,8 

2. Aksial tank, dan aksial tarik dengan lentur 0,8 

3. 

Aksial tekan, dan aksial tekan dengan lentur : 

tulangan spiral 

tulangan sengkang ikat 

0,7 

0,65 

4. Geser dan torsi 0,6 

5. Tumpuan pada beton 0,7 
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2.5 Dasar-dasar Perencanaaan 

Peraturan-peraturanlstandarisasi yang digunakan dalam perencanaan ulang 

Ramp COT RSVP dr. Sardjito Yogyakarta, adalah: 

1.	 Peraturan Perencanaan Tahan Gempa Indonesia Untuk Gedung 

(PPTIUG),1983. 

2.	 Peraturan Pembebanan Indonesia Unnlk Gedung (PBIUG),1987. 

3.	 SK SNI-T-15-1991-03 

4.	 Peraturan Beton Bemdang Indonesia (PBBl),1971 NI-2. 

5.	 AISC 

6.	 Pedoman Perencanaan Unruk Stmknrr Beton Bemllang Biasa dan Stmktur 

Bertulang Untuk Gedung, 1983. 
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BABIII 

LANDASAN TEORI 

3.1	 Perencanaan Atap 

Untuk perencanaan atap pada perencanaan Ramp COT Dr Sardjito 

Yogyakarta ini menggunakan metode perencanaan tegangan kelja (working stress 

design) dati AISC. Pada metode ini, e1emen struktural harns direncanakan 

sedemikian rupa sehingga tegangan yang dihitung akibat beban kelja tidak 

melampaui tegangan ijin yang telah ditetapkan. Tegangan ijin ini ditentukan untuk 

mendapatkan faktor keamanan terhadap tercapainya tegangan batas. Teganan 

yang dihitung harns berada dalam keadaan elastis yaitu tegangan sebanding 

dengan regangan, (Salmon dan Johnson, 1986). Perencanaan ini meliputi: 

3.l.1	 Perencanaan gording 

Dalam perencanaan gording hams memenuhi syarat-syarat antara lain: 

•	 Tegangan 

fbx fby 
, + 0 66Fy ::; 1,0............	 •
y ,	 '" (3 1)

O66F 

fbx --	 M.l max . (3.2)
Sx 

fby= MlltnCLX (3.3)
Sy 

Dimana: 

fbx = tegangan lentur arall sumbu x (ksi) 

20 
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thy = tegangan lentur arah sumbu y (ksi)
 

Fy = tegangan leleh baja (ksi)
 

Sx = modulus elastisitas tampang arah sumbu x (in3
)
 

Sy = modulus elastisitas tampang arah sumbu y (in3
)
 

MJ.. = modulus tegak lurns sumbu batang (k in)
 

Mil = modulus sejajar sumbu batang (k in)
 

•	 Lendutan 

4 
o J..=	 5 q J.. .L '< ~ 384	 E.Ix - 360 (3.4) 

L J4qll - {
011=	 5 (a+l) <~384 E.ly - 360	 (3.5) 

o . =.Jo J.. 2 +011 2 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••(3.6) 

Dimana: 

o = resultan lendutan (mm) 

oJ.. = lendutan tegak lurns sumbu batang (mm) 

011 = lendutan searah sumbu batang (mm) 

E = modulus elastisitas baja (200000MPa) 

Ix = inersia arah sumbu x (mm4
)
 

Iy = inersia arab sumbu y (mm4
)
 

3.1.2	 Perencanaan Sagrod 

Perencanaan sagrod ini bertujuan untuk menentukan diameter kabel yang 

akan dipakai P = O.33.Fu.Asagrod	 (3.7) 
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Beban yang digunakan adalah beban arah sejajar sumbu (PII): 

P// === P. sin u. Ss (3.8) 

Sehingga luas tampang sagrod : 

P II 1 2
Asagrod = = - .n.D sagrod (3.9)

O,33.Fu 4 

P11.4
Dsagrod = "' / •••...•••••••••••...•..•.•••••••..•••.•••••••••••••.•••(3.10) 

O,33.Fu.n 

Dpakai === Dsagrod + 3 mm (3.11) 

Dimana:
 

P = gaya yang bekerja (kips)
 

PII = gaya sejajar sumbu batang (kips)
 

Fu = kuat tarik baja (ksi)
 

Ss = jarak beban sagrod (in)
 

D = diameter baja (in)
 

A = luas penampang (in2
)
 

3.1.3 Perencanaan Tierolt 

Gaya batang: 

T = P // .cos a. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••(3.12) 

T = O,33.Fu.Atierod (3.13) 

Sehingga: 

Atierod = T = .!. .nD 2 tierod •••••.•.••.•••••••.••••••••••••• •(3.14)
O,33.Fu 4 
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Dtierod =_I 4.T .........•.....................•.•••..•..•••.... (3.15)

O,33.Fu.n 

Dpakai = Dtierod + 3mm......•••••.••••••...••••.•.••..•.••••.••••.(3.16) 

Dimana: 

T = tegangan yang bekerja (kips) 

Fu = kuat tarik baja (ksi) 

D = diameter baja (in) 

A = luas penampang baja (in2
) 

3.1.4 Perencanaan Batang Tarik 

Perencanaan batang tarik merupakan salah satu masalah teknik yang 

paling sederhana dan bersifat langsung. Karana stabilitas bukan merupakan hal 

yang utama, perencanaan batang tarik pada hakekatnya menentukan, luas 

penampang lintang batang yang cukup untuk menahan beban yang bekerja dengan 

faktor keamanan yang memadai terhadap keruntuhan. 

Untuk batang yang berlubang akibat paku keling atau baut, atau untuk 

batang berulir, luas penampang lintang yang direduksir (yang disebut luas netto) 

digunakan dalam perhitungan. Lubang atau ulir pada batang menimbulkan 

konsentrasi tegangan yang tidak merata, misalnya lubang pada pelat akan 

menaikkan distribusi tegangan pada beban kerja. Teori elastisitas menunjukkan 

bahwa tegangan tarik didekat lubang akan sekitar tiga kali tegangan tarik pada 

luass netto. Namun ketika setiap serat mencapai tegangan leleh (Fy) tegangannya 

menjadi konstan, tetapi deformasi berlanjut terus bila beban menmgkat hingga 



- ..---- -~----'--~---

24 14
 

akhimya semua serat mencapai atau melampaui regangan leleh (Salmon dan 

Johnson, 1996). 

Langkah-langkah perencanaan batang tarik: 

1.	 Menentukan angka kelangsingan (A,=L1r) maksimum: 

Angka kelangsingan (A,=L/r) maksimum yang dapat diterima untuk 

batang tarik adalah sebagai berikut: 

Untuk elemenlbatang utama A, = L/r ~ 240 

Untuk elemenlbatang sekunder/bracing A, = L/r ~ 300 

Sehingga untuk batang utama diperoleh: 

L 
= --- ..................................•...........................(3.17)
f min 240 

2. Menentukan luas bruto (Ag), luas netto (An) dan luas efektif (Aer). 

T 
= --•.•••.•••••.••..•••••....••••••..••••••.••••••••••...(3.18)Ag1perlu 0,6.Fy 

T 
Ag 2pcrlu = + A,ub.ng ••••••••••••••••••••••••••••••••••••••••(3.19) 

0,5.Fll.~l 

1" )A,ubang =( "8 + obaut .tp.n	 (3.20) 

dipakai profil yang luasnya (A) lebih besar dari nilai Agperlu terpakai. 

A m:lto	 Abrulto·Alubang•••••••••••••••••••••••••••••••••••(3.21) 

Aeffektif Anerto./-l.....••••...•••..................••....(3.22)
 

Dimana: 
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L	 = panjang batang (in) 

T	 = gaya tarik (kips) 

r	 = jari-jari inersia terkecil profil (in) 

Anetto = luas bersih penampang (in2
) 

Ag	 = luas kotor penampang (in2
) 

n	 = jumlah batang 

o	 = diameter (in) 

J.L	 = faktor reduksi luas netto, dengan kriteria: 

•	 Lebar sayap ~ 2/3 x kedalaman,sambungan pada 

sayap-sayap minimal 3 ikatan pergaris dalam 

garis tekanan J.L = 0,9 

•	 Minimum 3 ikatan perbaris tekanan yang tidak 

sarna dengan kriteria diatas J.L = 0,85 

•	 2 ikatan pergaris tekanan J.L = 0,75 

(tabel AISC 1.14.2.2 dan 1.14.2.3) 

3. Kontrol kelangsingan 

a. ada	 = k.L ::; 240 ••••••••••••.••••.••..•••..•••••...••..•••.••.......•(3.23)
 
roda 

Dimana: kLlr = angka kelangsingan elemen tarik. 

4. Kontrol tegangan tarik yang terjadi 

T	 .
Tampang tanpa lubang: fa =-- ::; 0,6.Fy •.•........•........•....(3.24)
 

AprofiJ 

T 
. Tampang ada lubang: fa = ::; 0,5.Fu ••.......•.•.....••.....(3.25)


A effektif 



---_.,.:_:',---_.'-,-.:_---"-,', 

26 

Dimana: fa = tegangan tarik yang terjadi (ksi). 

3.1.5 Perencanaan Batang Desak 

Batang desak merupakan elemen struktur suatu bangunan yang memikul 

gaya tekan aksial. Tetapi pada hakekanlYa jarang sekali batang mengalami 

tekanan aksial saja kecuali pada struktur rangka atap baja. Narnun bila 

pembebanan ditata seoemikian mpa sehingga pengekangan rotasi ujung dapat 

diabaikan atan beban dari batang-batang yang bertemu diujlmg batang bersifat 

simetris dan pengaruh lentur sangat kecil dibandingkan tekanan langsnng, maka 

batang tekan dapat direncanakan dengan arnan. Keruntuhan batang desak dapat 

diklasifIkasikan: 

1.	 Keruntuhan akibat tegangan leleh ballan terlarnpaui, yang teIjadi pada 

batang tekan pendek. 

2. Keruntuhan akibat tekuk, yang terjadi pada batang tekan langsing. 

Langkah-Iangkah perencanaan batang desak: 

1.	 Menentukan profiJ 

Dalarn menentukan profil baja untuk batang desak, dapat 

dilakukan dengan proses yang sarna dengan proses penentuan 

profil batang tarik. 

2.	 Kontrol terhadap kelangsingan dan tekuk 

Setelah profil baja didapat, maka terlebih dahulll dilakukan 

pemeriksaan tekllk setempat (local huck/ing): 

bf	 76 
-tw	 <-- .JFY (ksi) (3.26) 

. -',.L"'''--'- _ 

"2.G. 
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dan kontrol kelangsingan 

kL => Cc ~ ~2.,,'.E ~ 7;' (Fy daJam ksi) (3.27) 
r Fy v'Fy 

6400	 2 
~ Ce = ~ (Fy dalam Kg/em )•••.••.••.••••••••••••••••(3.28) 

v'Fy 

1987 
~ Ce = ~Fy (Fy dalam Mpa) 

FS - -5 + 3 .--kL/r - -1 . (kL/r)3-	 :; 
- 3 8 Ce 8 Ce 

Fa ~ :~ (1-0f~~ rn 
. ··k kL C ktetapl Jl a - > e, rna a: 

r 

Fa =.!3... n
2 

.E 

(3.29) 

.•••••••.••••••••••••••••(3.30) 

(3.31) 

23 (kL I r)2 ••••••••••••••••••••••••.••••••••••••••••••••.••••.•(3.32) 

Dimana: 

Fa - tegangan ijin pada luas bruto dalarn kondisi bcban 

kerja (ksi) 

kL/r = angka kelangsingan elemen desak 

Fs = faktor keamanan 

3.	 ](ontrolbeban 

Sehingga setelah nilai Fa didapat dengan ketentuan-ketentuan diatas, 

maIm diadakan kontrol terhadap beban yang terjadi dengan beban ijin. 

T =	 Fa.A z Pbatang••••••••••••••••••••••••••••••••••••••••••••••••••••••(3.33) 

/. 
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Dimana: 

T = beban ijin (kips) 

P = beban yang terjadi (kips) 

3.1.6 Perencanaan Sambungan 

Menurut AISC-2.1 tentang perencanaan tegangan kerja (working stress) 

dan AISC-2.1 tentang perencanaan plastis, konstruksi baja dibedakan atas tiga 

kategori sesuai dengan jenis sarnbungan yang dipakai, antara lain: 

1.	 Sambungan portal kaku, yang memiliki kontinuitas penuh sehingga 

sudut pertemuan antara batang-batang tidak berubah, yaitu 

pengekangan (restrain) rotasi sekitar 90% atau lebih dari yang 

diperlukan untuk mencegah perubahan sudut. 

2.	 Sambungan kerangka sederhana (simple framing), dimana 

pengekangan rotasinya di ujung-ujung batang dibuat sekecil mungkin. 

Suatu kerangka dapat dianggap sederhana jika sudut semula antara 

batang-batang yang berpotongan dapat berubah sarnpai 80% dari 

besarnya perubahan tcoritis yang diperoleh dengan menggunakan 
i' 

sambungan sendi tanpa gesekan (frictionless). 
I. 

3. Sambungan kerangaka semi-kaku, yaitu pengekangan rotasinya 

berkisar antara 20 dan 90 persen dari yang diperlukan untuk mencegah 

perubahan sudut. Alternatifuya kita dapat menganggap momen yang 

disalurkan pada sambungan kerangka semi kaku tidak sarna dengan 

nol (ataukecil sekali) seperti pada sarnbungan kerangka sederhana, 
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dan juga tidak memberikan kontinuitas momen penuh 

anggapan yang dipakai pada anal isis e1astis pota! kaku. 

sepertin 

Menghitung Kekuataan 1 Baut 

Ptumpuan = tp.DI,aut.1 ,2.n.lplat.n•••••.•.•••.•••.•••••••••..••••.••••••(3.35) 

D baut 
P= tumpuan

1,2.Fu.N.tp ••••••••••••••••.•••••••••••••••••••••••••••• (3.36) 

Dg=r 

D baut 

Fv 

Fv 

1 2 
= A baut .Fv.2N = -1t.D baul.Fv.2N •.•••••••••••••••••...(3.37)

4 

= 
4.P gI =2.1t.Fv.N .•...••••••••••.•••.•••••••••••••••••••••••••••(3.38) 

= 0,22.Fu baut, untuk baut Non Full Drat 

= 0,17.Fu baul, lmtuk baut Full Drat 

Menghitung Jumlah Baut 

P
b tangN = • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••(3.39) 

Pt b•ut 

3.2 Perencanaan Pelat Dua Arah 

1. Menentukan tebal minimum pelat (h) 

• Tegangan leleh baja (fy) : dalam satuan Mpa 

• Kuat desak beton rencana (rc) : dalam satuan Mpa 
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Pada SK SNI T-15-1991-03 pasa13.2.5 butir 3.3 memberikan pendekatan 

empiris mengenai batasan defleksi dengan tebal pelat minimum sebagai 

berikut: 

T.n (0,8 + fy /1500) 

tetapi tidak boleh kurang dari: 

h ~ In .(0,8 + fy /1500) .••..•..•.••.••....•....••.•...•..•.......••...(3.41)
 
36+913 

dan tidak perlu lebih dari: 

h < In .(0,8 + fy / 1500) •••••••••••••......•••••••..................•..(3.42)
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Dalam segala hal, tebal minimum pelat tidak boleh kurang dari harga 

berikut: 

• Untuk am kurang dari «) 2,0 digunakan nilai h minimal 120 mm. 

• Untuk am lebih dari (~) 2,0 digunakan nilai 11 minimal 90 mm.3 

Dimana: 

Ln = bentang bersih terkecil pada pelat dihitllng dari mllka 

kolom (mm) 

am = rasio kekakuan balok terhadap pelat 

13 = rasio panjang terhadap lebar bentang pelat 

2.	 Menentukan momen lentur terjadi 

Perencanaan dan anal isis pelat dlla arah untuk beban gravitasi dilakllkan 

dengan menggunakan metode koefisien momen. Besar momen lentur 

dalam arah bentang panjang: 
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Mtx = -0,001.qu.Lx2.etx.....•...•......••.......•.•..•.•..•.•...•.(3.43) 

MIx = 0,001.quo Lx2.elx......•.......•.•...........•...•.....•..• (3.44) 

Mty = -O,OOl.qu.L~.ety (3.45) 

Mly - 0:)00 1.qu.Lx2 
.ely (3.46) 

Dimana:
 

qu = beban merata
 

Lx = panjang bentang pendek
 

etx = koefisien momen turnpuan arah x
 

clx = koefisien momen lapangan arah x
 

ety = koefisien momen tumpuan arah y
 

ely = koefisien momen lapangan arah y
 

Nilai koefisien momen (e) diambil dari tabel 13.3.2 PBBI 1971. 

3. Menentukan tinggi manfaat (d) arab x dan y 

= O,85.f'e"/3 .(_60_0_)pb :fy 1 600 + :fy (3.47) 

pmaks = O)75.ph..•.••.....••.................................(3.48) 

4 
pmm = 1, (3.49)

:fy 

Pada pelat dua arah, tulangan momen positif untuk kedua arah dipasang 

saling tegak lurus. Karena momen positif arah bentang pendek (x) lebih 

besar dari bentang panjang (y), maka tulangan bentang pendek diletakkan 

pada lapis bawah agar memberikan d (tinggi manfaat) yang besar. 

dx = h-pb-1
/ 2.0tu!x (3.50) 

dy = h-pb-0tu!x-1/2.0tuly (3.51) 

http:Lx2.elx......�.......�.�...........�...�.....�
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dy untuk tulangan nlmpUan arah y (ty) sarna dengan dx 

4. Menentukan luas tulangan (As) arab x dan y 

Mu/cI>
Rn = ? ••••••••••••••••••••••••••••••••••••••••••••••••••••••• (3.52)

b.d
 

= fy
m 0,85.f' c·········· (3.53) 

p"" = ~ {l-~I- 2"";;.Rn } (3.54) 

• Jika Pada> Pmaks tebal minimum (h) hams diperbesar 

• Jika Pmin < Pada < Pmaksdipakai nilai Ppakai = Pada 

• Jika Pada < Pmill, maka: 

1. 1,33. Pada> Pmindipakai nilai Pperlu = Pmin 

2. 1,33. Pada < Pmin dipakai nilai Pperlu = 1,33.Pada
 

Setelah didapatkan nilai Pperlu, maka:
 

A~lu = pperlll.b.d ~ AStlll bngilsusut = 0,002.b.h••••••.•••••••••••••••(3.55) 

Nilai lebar pelat (b), diambil tiap 1 meter (1000 nun). 

Jarak antar nl1angan: 

A1·b s =s; •••••••••••••••••••••••••••••••••••••••••••••••••••••••••(3.56) 
Aspo.'T'u 

s ~ 2h (3.57) 

s =s; 250rnm .........................................•.............(3.58) 

Diarnbil nilai jarak antar tulangan (s) yang terkecil, sehingga didapatkan 

nilai ASadn. 
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~ A10 ·b •.•..•.•••••.....•.•••..•....•••.•..•.•....•.••...••••..•(3.59)AS ada s 

5.	 Kontrol Kapasitas lentur pelat yang terjadi 

< Asada·fya - 0,85.f' c.b •••..•.••.•••..•••.••...••.•.•••••••.••••..••••••.•(3.60) 

Mn =Asada.fy.(d -~) ~ M% ...•••••••••.•.•.••••••••••••••.•••(3.61) 

bila Pperlu = 1,33.Pada, maka 

Mn =Asada.fy.(d -~) ~ 1,33. M~ •..••.••••••••••••••.•••.••••••••••••••(3.62) 

, 

3.3 Perencanaan Balok I' 
I, 

Pada pereneanaan ini digunakan metode kekuatan batas (ultimit) dimana ! 

beban keIja dikalikan faktor beban yang disebut beban terfaktor. Dari beban 

terfaktor ini, dimensi struktur direneanakan sedemikian mpa sehingga didapat 

kuat penampang yang pada saat runtuk besamya kira-kira lebih keeil sedikit dari 

kuat batas mntuh seslmgguhnya. Kekuatan pada saat runtuh disebut kuat batas 

(ultimit) dan beban yang bekeIja saat nmtuh disebut beban ultimit. Kuat reneana 

penampang didapat dari perkalian kuat nominal/teoritis dengan faktor kapasitas. 

Langkah-Iangkah perencanaan elemen balok adalah sebagai berikut: 

1. Menentukan mutu beton dan baja tulangan 

• Tegangan leleh baja (fy) 

• KlIat desak reneanan beton (fe) 

Dari kuat desak reneana beton didapatkan nilai faktor blok tegangan 

beton (~I), yaitll: (SK SNI T-15-1991-03 pasal3.3.2 blltir 7.3) 
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fc S 30 Mpa, maka PI =0,85
 

fc> 30 Mpa, maka ~I = 0,85-0,008(fc-30) ~ 0,65••..••..••••••••••.•(3.63)
 

2.	 Menentukan nilai rasio tulangan (p) 

Dalam menentukan nilai p, beton dalam keadaan regangan seimbang, 

yaitu pada saat regangan beton mencapai maksimum e'en = 0,003 

bersamaan dengan regangan baja mencapai leleh Cs = ey= f)r/Es. 

-	 0,85.f'c . ~ . ( 600 J (3.64)
Pb -,. 1 600 + fy 

Pmaks = O,75·Pb	 (3.65) 

dalam perencanaan dipakai p: Ppakai = 0,5.Pmaks > Pmin •..•.••••.••••••(3.66) 

Dimana: 

Pb = rasio tulangan terhadap luas beton efektif dalam 

kolom keadaan seimbang 

Pmaks = rasio tulangan maksimum 

Ppakai = rasio tulangan yang dipakai dalam perencanaan 

Pmin - rasio tulangan minimum 

3.	 Menentukan tinggi efektif (d) dan lebar (b) penampang beton 

= fym O,85.f'c ......•.•.....•...••••••.••...•.•••..•.....•••••••••(3.67) 

Rn =p.fy.(I_1 /z.p.m) (3.68) 

Mu/ 
2 /8b.d	 = -- •••..•.•..•••••••••.•.•••..•..••••••.••.•••••.••••••••••(3.69)

Rn 
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Karenan nilai Mu I ediketahui, maka dperlu dan b penampang beton 
Rn 

dapat dieari dengan eara eoba-eoba (trial and error). Untuk 

mendapatkan nilai dperlu dan b penampang beton yang proposional 

digunakan pebandingan bl dper1u = 1,2-3,0. 

Pada beton tulangan sebelah digunakan nilai d l: 

• d1 = 50-70 mm untuk tulangan tarik 1 lapis 

• dl = 71-100 mm untuk tulangan tarik 2lapis 

Dimana: 

M = perbandingan isi dari lulallgall II1~II1aI1jallg dad 

bentuk yang tertutup 

Rn = koefisien tahanan untuk perencanaan baut 

d = tinggi efektif penampang, diukur dari serat atas ke 

pusat tulangan tarik (mm) 

do = tehal selimllt heton, diukur dan serat hawah ke pusat 

tulangan tarik (mm) 

Mu = momen lentur ultimit akibat beban luar (Nmm) 

<D = fak10r reduksi kckuatan, diambil nilai 0,80 (lcnnlr 

tanpa aksial) 

h = tinggi total penampang beton (mm) 

Setelah nilai dp•.,rlu didapat, maka: 

h = duJa + d (3.70) 

ii 
I: 

I 
,Ii 

--~ 
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Nilai de seperti diatas, tergantung dari banyaknya tulangan tarik yang 

digunakan. 

Jika nitai dada ~ dperlu maka digunakan tulangan sebelah 

Jika nilai dada S dperlu maka digunakan tulangan rangkap. 

3.3.1 Perencanaan Balok Penampang	 Perse~i Menahan Lentur Tulangan 

Sebelah 

Balok lentur tulangan sebelah direncanakan, jika nilai dada ~ dper1u 

Langkah-Iangkah perencanaan tulangan sebelah: 

1.	 Menentukan Pada dan Rnada 

'. 
Mulo

Rn ada = 2. . • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••(3.71) 
b.d ada 

Rn adaPada	 = ~. P > Pmin •••••••••••••••••••••••••••••••••••••••••••••(3.72) 

2.	 Menentukan luas tulangan (As) 

As = Pada.b.dada......••.•......••••......•••....•.......•.••••.....(3.73) 

n = As ; n bilangan bulat dan ~ 2 batang (3.74)
A l0 

ASada	 - Il.A10 > As (3.75) 

Dimana: 

As = luas tulangan tarik longitudinal (mm2
) 

n = jmnlah tulangan yang dipakai (buah) 

ASada = luas tulangan tarik longitudinal yang ada (mm2
) 

A10 = uas tampang 1 buah tulangan (mm2
) 
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Pada = rasio tulangan berdasarkan tampang beton 

Rn ada = koefisien tahanan untuk perencanaan kuat 

3.	 Kontrol kapasitas lentur yang terjadi
 

As.fy

a 0,85.f'c.b •.•••.••••••••••..•..•••.•••••••••............••••. (3.76)
 

Mn	 =As.fy.(d-~) > M% •..•••••••••••••••••••••••••.•••....•(3.77) 

Dimana:
 

a = tinggi blok tegangan persegi ekivalen (mm)
 

Mn = kapasitas lentur nominal yang teIjadi (Nmm)
 

3.3.2	 Perencanaan Balok Tampang Persegi Menahan Lentur Tulangan 

Rangkap 

Salok lentur tulangan rangkap direncanakan, jika nitai dada < dperlu. 

Langkah-langkah perencanaan balok tulangan rangkap: 

1.	 Menentukan ASI dan MOl 

AS1 = Pl.b.ddiketahui••••••••••••••••••••••••••••••••••••••••••••••••••(3.78) 

PI = p,lwal = 0,5. Pmnks
 

As,.fy

a 0,85.f' c.b •...•.•.•......•...•...................•.•.•........(3.79)
 

MOl	 = As\.fy.(ddikel.hui - ~)< M% (3.80) 

2.	 Menentukan Mn2 

M%	 ~ Mo =Mo( + MIl2 

http:�.���.����������..�..���.���������............����
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Mnz	 =M~ - Mn l •••••••••••••••••••••••••••••••••••••••••••••••••(3.81) 

Dimana: 

Mn1 kuat momen pas.kopel gaya beton tekan dan tul baja 

tarik (Nmm) 

Mn2 kuat momen pas.kopel tu1 baja tekan dan tarik 

tambahan (Nmm) 

3.	 Menentukan As' =Asz dan As 

Tegangan baja desak: 

fs' =600.(1- 0,8~.f:C·f3I. d' J (3.82) 
(p P ).:fy ddiketahui 

jikafs' Sfy,mllka baja desak sudall lelell, sehillggll dipakaifs'=fy 

jikafs' > fy,maka baja desak belum lelell, sellillgga l/ipakaifs'=fs' 

Mil 2
As' fs'.(ddikllt.'lhu i - d') ••••••••••••••••••••••••••••••••••••••••••••(3.83) 

As' 
n =- ; n bilangan bulat dan n ~ 2 batang
 

A
 

As	 = ASr+As'; As' = As2•..••.••••••••....•.............•.•....•(3.84)
 

n ~ As ; n bilangan bulat dan n ~ 2 batang 
A I0 

Dimana: 

PI	 = rasio tulangan yang dipakai dalam perencanaan 

ASl	 = luas penampang tulangan baja tarik (mm2) 

AS2	 = luas penampang tulangan baja tarik tambahan (mmz) 
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As' = luas penampang tulangan baja tekan (mm2
) 

n' = jumlah tulangan desak yang dipakai (buah) 

n = jurnlah tulangan tarik yang dipakai (buah) 

4. Kontrol kapasitas lentur yang terjadi 

As 
p • diketahui .••.••••.••...•••...••.••.•..••. (385)

bd 

As'
p' • dik<tahui ••·• •••••••• •••••••••••••••••••••••••••••••••••••••••(3.86)

b d 

tegangan baja desak 

fs' =600.(1- 0,8S.f'c'PI. d' J::; fy
 
(p - p' ).fy ddik~tahui
 

As.fy - As'.fs'
a 0,85.f'c.b ••••.•.....................•••.•.•••••••••...•.(3.87)
 

Mn = Mn, +Mn2 

;;; (As.fy - As'.fs' ).(d - ~~) + (As'.fs' ).(d ..:. d') •••••••••••(3.88) 

3.3.3 Perencanaan Geser Balok 

',angkah~langkah pereneanaan tulangan geser pada balok: 

1. Menentukan tegangan geser beton (Ve) 

Tegangan geser beton biasa dinyatakan dengan fungsi dari 

JfC (dalam satuan Mpa) dan kapasitas beton dalam menerima 

geser menllmt SK SNI T-15-1991-03 adalah sebagai berikllt: 

vc =(~ .~)b.d (Newton)...........................•.....•(3.89)
 

http:��.����.��...���...��.��.�..��
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Sedangkan kekuatan minimal tulangan geser vertikal menahan
 

geser dapat dinyatakan daIam:
 

Sroin =})'.b.d (Newton).••.•.......••.....•......••••..•..(3.90)
 

2.	 Menentukan jarak sengkang 

Berdasarkan SK SNI T-15-1991-03, adalah sebagai berikut: 

•	 Bila Vu.$ 0,5.c1>Vc.•..........•.•............•..•.........(3.91) 

Oeser tidak diperhitungkan . 

•	 Bila 0,5.Vc ~ V~~ Vc•••••••.......•••••••••..........(3.92)
 

Perlu tulangan geser kecuali untuk struktur sebagai
 

berikut: struktur pelat (lantai, atap, pondasi),balok dengan
 

h .$ 25 em, atau h ~ 2,5hr.
 

Tulangan geser dengan jarak:
 

s < Av.fy.d ............ •••••••••••••.•••••••••.••••••••••(3.93)
 
- VS 

min 

.$ %	 (3.94) 

$OUUmm 

•	 Bila Vc < V~ ~ (Vc + VSmin)••••••••••••••••••••••••(3.95) 

Maka perlu tulangan geser, dengan jarak sengkang: 

.$ Av.fy.d
S 

Vs nun . 

.$%
 

.$600 mm
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• Bila (Vc + VSmin) < V~:-:; 3.Vc......•.•.•.•.•..•••...(3.96) 

, ••••••••••••••••••••••••••••••• (3.97)S < Av.ry.d ••••••••• 
-- /_ U~\ 

/<1> 

<d/-72
 

:-:;600mm
 

• Bila3.Vc< V~S5.Vc .•..•......••.••.•...•••.•.••...(3.98) 

S < Av.ry.d .••••.•••••.••••(3.97) 
- / _ U~\ 
/<1> 

<d/-74
 

:-:;300mm
 

• Bila V~ > 5.Vc...........•...•.•.••...•••....•.•.•..•(3.99)
 

Maka ukuran balok diperbesar. 

Dimana: 

VSmin = kuat geser nominal tulangan geser minimal (N) 

Vc - tegangan ijin geser beton (Mpa'l 

Vu = gaya gcser berfaktor akibaL bcbanluar (N) 

<D = faktor reduksi kekuatan, sebesar 0,60
 

Av = luas penampang tulangan geser (mm)
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3.3.4	 Perencanaan Geser dan Torsi Balok 

Langkab-Iangkab perencanaan geser dan torsi balok adalab sebagai 

berikut: 

1.	 Identifikasi jenis torsi 

•	 Untuk struktur statis tertentu: torsi keseimbangan. 

Pengaruh torsi diperhitungkan apabila momen torsi trefaktor: 

Tu	 ~(I{210 . .Jf'c.. LX 2 .yJ (3.100) 

•	 Untuk struktur statis tak tentu torsi kompabilitas 

Pengaruh torsi diperhitungakan apabila momen torsi 

terfaktor: 

Tu	 ~et>(i·~. LX 2 .yJ (3.101) 

2.	 Menentukan kuat momen torsi nominal (Tn)
 

Kontrol kuat momen torsi yang terjadi: Tu ~ cD.Tn
 

Tn	 = Tc + Ts (3.102) 

•	 Bila pwnir mumi: 

Tc =et>(I~·~·LX2.yJ•••••••••••••••••••••••••••••(3.103) 

•	 Bila puntir mumi + geser:
 

( ~.Jf'C..h'.Y)
 .3.105)
Tc I5	 . 

I (O,4.VUJ
~I +Ct.-T~-
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= bw.d
""x .y •••••••••••••••	 .Ct ,,2	 ..............•............•..(3 106)
 

,6 w.d
Vc 

[ ~1 + (2,5.Ct. T~/~U)2 (3.106) 
=	 71/ ·.Jfc.b J 

•	 Bila puntir murni + geser + gaya aksial: 

( ~'~f'C.. LX2.y) 03 Nu/ ) •..•.••.••(3.107)Tc 15	 . (1 + , . / Ag 
I 04.Vu)2 
1+( ~t.Tu 

Vc	 -[ ~ . .Jfc.bw.d J. (l + 0,3. N~g) ••••.(3.108) 
-~ C Tu/ )21+ (2,5. t. 7Vu 

Jika T~ ~ Tc torsi diabaikan 

Jika T~ > Tc perlu tulangan torsi 

Tu
Untuk torsi keseimbangan:Ts = <i> - tc .............•....•(3.1 09) 

Untuk torsi kompabilitas: Ts = U· J['CLX 2 .y. ,?j' - Tc (3.110) 

Jika T~ > 4Tc tampang diperbesar. 

3.	 Menghitung perbandingan luas tulangan torsi dan jarak 

sengkang 

At Ts 
at.x\'YI'fY •••••••••••••••••••••••••••••••••••••••••••••••••(3.11I)

s 

at = lj{2+){I)~I,5 (3.112) 
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4. Menentukan tulangan geser + torsi 

Bila Vc < V% ,maIm diperlukan tulangan geser 

Vs =V%-Vc ......................•.....•...•.•.•..........(3.113)
 

Perbandingan antara Iuas tulangan geser dan jarak
 

Av _ Vs
 - fY.d ...•......•............•..•••....•...•.......•..•..•..(3.114)
 
s
 

Luas total sengkang (tulangan torsi + geser)
 

Avt
 = 2.At + Av ~ bw.s •..•........•••..•...•...•••.•••••....(3.115) 
s s s 3.fY 

Xl = x-2.penutup beton-2.x. lh diameter sengkang 

Yl = y-2.penutup beton-2.x. lh diameter sengkang 

5. Menentukan tulangan torsi memanjang 

-- 2.At.(X1+YIJ atau•.•••. ~ •••••.•.••..•.•.•••.•....••••(3.116)All s 

Ah ~ ( 2,~;'"' ( TU +::;3Ct}2 21Xx C:;:Y~]- (3.117) 

Nilai Alt diambil yang terbesar, tetapi nilai All tidak lebih dari: 

Ah =(2,S.X.S( Tu J_bW.SXX 1 +YIJ .........(3.118)
 
fY Tu + Vu/3Ct 3.fY s 

Dimana:
 

Av = luas sengkang menallan geser (mm2
)
 

At = luas sengkang menallan torsi (mm2
)
 

AI = luas tulangan memanjang tamballan pada torsi (mm2
) 
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6. Kriteria tulangan geser dan torsi 

XI+YI)• larak nuangan sen gkang: s::;; 4 ....•••••••..•..(3.119) ( 

::;;300mm 

•	 Tulangan memanjang disebar merata ke semua sisi dengan 

jarak tulangan memanjang ::;; 300 mm 

•	 0 tulangan memanjang ~ 12 rom 

•	 fY tulangan torsi ::;; 400 MPa 

•	 tulangan torsi harns ada paling tidak sejauh (b + d) dari titik 

ujung teoritis torsi yang diperlukan. 

3.4 Perencanaan Kolom Tunggal 

Sebagai bagian dari kerangka bangtman, kolom menempati posisi penting. 

Kegagalan kolom akan berakibat langsung pada runnlhnya komponen struk'tur 

lain yang berhubungan dengannya, atau bahkan merupakan batas runtuh total dari 

keseluruhan struktur bangtman. Pada umwnnya kegagalan/kenmnlhan kolom 

tidak diawali dengan suatu gejala, melainkan bersifat mendadak. Sehingga dalam 

pcrcncanaan kolom hams dipcrhitungkan lchih CCffilat dengan memberi cadangan 

kekuatan lebih tinggi dari komponen stmktur lainnya. 

3.4.1 Langkah-Iangkah Perencanaan Kolom Terhadap Lentur 

Perencanaan kolom pendek diawali dengan penentuan dimensi kolom 

secara lengkap. 
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Langkah-Iangkah perencanaan kolom pendek: 

1.	 Menentukan propertis penampang kolom 

•	 Tegangan leleh baja (fy) dalam satuan Mpa 

•	 Kuat desak beton rencana (f c) dalam satuan Mpa 

•	 Panjang (h) dan lebar (b) kolom disesuaikan dengan bentuk 

konfigurasi struktur gedung. 

2.	 Menghitung kapasitas kolom pendek 

Perencanaan kolom pada hakekatnya menentukan dimensi atau 

bentuk penampang dan baja tulangan yang diperlukan, tennasuk 

jenis pengikat sengkang atau pengikat spiral. Karena rasio tulangan 

0,01 < pg ::;; 0,08, maka persamaan kuat desak aksial digunakan 

untuk perencanaan.
 

Pn "" 0,85.fc'.(Ag-Ast)I-Ast.fy (3.120)
 

•	 Untuk sengkang biasa
 

<t> Pno	 =0,8.<t>.Po =0,8.<t>.(0,85.fc'.(Ag-Ast) + Ast.fY)(3.121) 

karena Pu ::;; <t>.Pn, maka lUltuk kolom sehingga diperoleh 

Agpcrlu: 

Ag",.'rlu Pu (3.122)
0,85.<t>.(0,85.f'c.(I- pg) + t)r.pg 

•	 Untuk sengkang spiral 

<t> Pno	 =0,8.<t>.Po =0,8.<t>.(0,85.fc'.(Ag-Ast) + Ast.fY)(3.123) 

~ . 

-~ 
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karena Pu ~ <l>.Pn, maka untuk kolom sehingga diperoleh 

Agperlu: 

Pu
Agperlu O,85.<l>.(O,85.f'c.(l- pg) + fy.pg •••••••••••••••(3.124) 

Sehingga setelah nilai Agperlu diperoleh, panjang dan lebar 

sisi kolom persegi atau diameter kolom bulat dapat 

ditentllkan. 

Ag = b.h = }'4.'. 7t. D2 
••••••••••••••••••••••••••••••••••(3.125) 

Ast = n.Ag = As + As' ...........•...•.•..•...•••.••....(3.126)
 

A
As' = As = __st_ ••••••••••••••••••••••••••••••••••••••••••(3.127)

2 

Po = O,85.fc' .(Ag-Ast) + As!. fY •..••..••.••••••••••••(3.128) 

Pno = O,8.Po untuk sengkang biasa•••.••....•.••.•.•..(3.129) 

Pno = O,85.Po lmtuk sengk spiral .........•••••..•.... (3.130) 

Dimana: 

Po = kuat desak aksial nominal pada eksentrisitas nol (N) 

Pu = gaya desak aksial terfaktro pada eksentrisitas 

tertentu (N) 

Pn = kuat dcsak aksial pada ckscntIisitas tcrtcntu (N) 

Ast = luas tulangan total pada kolom (mm2
) 

As' = luas tulangan tekan pada kolom (mm2
) 

As = luas tulangan tarik pada kolom (mm2
) 
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3. Kapasitas kolom dengan beban eksentris 

600
xb ---·d ...............•.••.•.••..••.•.•.......••..••...(3.131)
600+ fY 

x-d'
fs' =-- (3.132) 

x 

jika fs' > fy -7 fs' = fy 

Ce = 0,85.fe' .b(xb.131) ••...........•.•••••..••..•.•••.••.••.....(3.133) 

Cs = As' .(fs' -0,85.fe') ••••••.•.....•....•..•...........•.••....(3.134) 

Dengan oHai fs' sebagai berikut: 

xbd'
fs' = _. ·600 ....••••.•••••••••...........••..............•...(3.135)


xb
 

fs' > fy -7 fs' = fY
 

< fy -7 fs' = fs'
 

Tb = As.fY (3.136) 

Pob = Ceb + Csb (3.317) 

Mob =CCb(~ -~) +CSb(~ -dJ+T{d-~J (3.138) 

M .............................." "
 
Pnb 

4. Tentukan nilai x yang akan digunakan 

Jika x> xb; k%m ditinjau ter"adap kegaga/all akibat de~'(lk 

Jika x< xb; k%m ditilljall terhal/ap kegagalall akibat tarik 

600 .dDengan xb 
600+ fy 

, . 
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Syarat kegagalan: 

a.	 runtuh seimbang 

x =xb 

b.	 runtuh desak 

Mn < Mnb ; e < eb ; Pn> Pnb 

c.	 runtuh tarik 

Mn < Mnb ; e >eb ; Pn < Pnb 

Kemudian dihitung 

a	 = [3 I·X••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••(3.140) 

x-d'
fs'	 = --·600 ........•...•••••.••...••....•..•..•.••..........•.....(3.141)
 

x 

jika fs' > fY -7 fs' = fY 

Ccb = 0,85.fc' .b.(xb.[3I)...•.....••.••••••••.....•.......•.......••••••••.(3.142) 

Csb = As' .(fs' -0,85.fc')•.•.•.•.........•..•.••.••.••.••..•....•...........(3.143) 

Th = As.fY..................................................•....•........(3.144) 

Pnb	 = Ccb + Csb - Th. '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" "' ... '" '" '" '" '" '" '" '" "' .. '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" ..(3.145) 

Mnb CCb(~ -~J+cs{~ -d'J+Tb(d- ~J.=	 (3.146) 

- M nb	 3eb	 - - ( .147) 
Pnb 

dimana: 

Mnb = Kapasitas lentur kolom dalam keadaan seimbang (Nmm) 

Pnb = kuat desak aksial kolom dalam keadaan seimbang (N) 

eb = eksentrisitas gaya kolom dalam keadaan seimbang(mm) 

------------_._.---_ .. 
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fs' = tegangan leleh baja tulangan yang teIjadi (MPa) 

xb = jarak serat terluar beton ke titik tinjau keadaan seimbang 

x = jarak serat terluar ke titik tinjau (mm) 

5.	 Pada saat Pn =0; Mn dihitung dengan cara seperti balok bertulangan 

sebelah.
 

As.fy

a O,85.fc'.b .................•.••.........••..•....•.•......•......•.••.(3.148)
 

Mn = AS.fy{d - ~) ..•............••...•.................................(3.149)
 

6.	 Gambar diagram momen nominal (Mn) dan gaya desak aksial 

nominal (Pn) dengan Ast = 1%Ag, Ast = 2%Ag, Ast = 3%Ag, Ast = 

4%Ag• 

Gambar dibawah adalah diagram interaksi kolom, dimana kuat desak 

aksial diungkapkan sebagai <1>Pn pada sumbu tegak dan kuat momen 

diungkapkan sebagai <1>Pn.e pada sumbu datar. Diagram ini hanya berlaku 

lmtuk kolom yang dianalisis saja, dan dapat memberikan gambaran tentang 

slIslInnan pasangan kombinasi bcban aksial dan kuat momen. Untuk titik

titik yang berada disebelah dalam diagram akan memberikan pasangan 

beban dan momen ijin, akan tetapi degan meng!:,'1.makannya perencanaan 

kolom, menjadi berlebihan (overdesigned). Dan titik-titik yang dilllar 

diagram akan memberikan pasangan beban dan momen yang menghasilkan 

penlllangan yang kllrang (underdesigned). 

----------! 
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Gambar 3.1 Diagram Momen Nominal-Kuat Desak Aksial Nominal (Mn-Pn) 

3.4.2 Kolom Langsing 

Suatu kolom digolongkan langsing apabila dimensi atau ukuran 

penampang lintangnya keeil dibandingkan dengan tinggi bebasnya (tinggi yang 

tidak ditopang). 

Lnngknh-Innglmh perencnnnnn kolom Inngsing: 

1. Menentukan tingkat kelangsingan kolom 

· k.lu ~ IfK I e angsmgan =--, r = 
r A 

= 0,3.11 (untuk kolom tampang persegi) 

= 0,25.0 (llntllk kolom tampang bulat) 

~ . 
f 
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Dimana: 

k = faktor panjang efektif 

lu = panjang bersih kolom 

r = radius girasi 

= inersia tampang 

A = luas tampang 

Nilai kolom ditentukan dengan memperhatikan kondisi kolom: 

•	 Untuk kolom lepas
 

Kedua ujung sendi, tidak tergerak lateral k = 1,0
 

Kedua ujung sendi k=0,5
 

Satu ujung jepit, lainnya bebas k=2,0
 

Kedua ujung jepit, ada gerak lateral k = 1,0
 

•	 Untuk kolom yang merupakan bagian portal 

Sebagai langkah awal adalah menentukan nilai kekakuan 

relatif (\II) 

• - j 1 .1 ••••••••••••••••••••••••••••••••••••(3.150)\II 

kemudian nilai \II diplotkan ke dalam grafik monogram atau
 

grafik alignment, sehinga didapat nilai k.
 

Batasan- batasan kolol11 disebut langsing:
 

kl M 
~ 34 - 12. _I_I> ;rangka dengan pengaku lateral 

r M 21> 

~ 22 ;rangka/portal bergoyang 
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Dimana: M2b dan M2b adalah momen-momen ujung terfaktof 

pada kolom yang posisinya berlawanan (M2b~ M2b). 

2.	 Mamen rencana 

Mrencana = ob.M2b + os.M2s (3.152) 

em
Ob -P- ~ 1,0	 (3.153) 

I _U 

<I>P c 

M	 bem =0,6 + 0,4._I
_ ~ 0,4 (3.154)


M 2b
 

as PI	 (3.155)
I __u_
 

<I>Pc
 

rr 2 .EI
Pc =--2 (rumllseuler) (3.156)


(kl)
 

Dalam peraturan SK SNI T-15-1991-03 pasal 3.3.11 ayat 5.2
 

memberikan ketentuan untuk memperhitungkan EI sebagai berikut:
 

I 
_ S(Ec.Ig)+Eg.I ...
 

EI 1+ 13d (3.157)
 

Bila As! ~ 3%.Ag, maka: 

Ec.!g

EI 2,5.(1 + 13d) (3.158)
 

Dimana: 
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Ob = pembesaran momen dengan pengaku pacta 

pembebanan tetap 

Os = pembesaran momen tanpa pengaku pada pembebanan 

sementara 

M2b = momen terfaktor terbesar pada ujung komponen tekan 

akibat pembebanan tetap 

M 2s = momen terfaktor terbesar disepanjang komponen 

struktur tekan akibat pembebanan sementara 

Pu = beban aksial kolom akibat gaya luar 

<l> = 0,65 = faktor reduksi 

Pc = beban tekuk 

Ec = modulus elastis beton 

Es = modulus elastis baja tulangan 

Ig = momen inersia beton kotor (penulangan diabaiakan) 

Ise = momen inersia terhadap sumbu pusat penampang 

komponen stmktuf 

Pd = l110men akibat beban mati rencana (3.159) 
momen akibat beban total 

3.	 Mencari Mn dan Pn 

Pu
Pn =-	 (3.160)

<t>
 

Mu

Mn = - •••••••••••••••••••••••••••••••••••••••••••••••••••••••••(3.161 ) 

<t> 
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Dari nilai tersebut diatas dirnasukkan ke dalam diagram tegangan 

regangan kolom untuk mendapatkan luas tulangan rencana. 

3.5 Pembebanan Portal 

3.5.1 Beban mati 

Pembebanan mati yang bekeIja pada balok lantai terdiri dari: 

• Berat balok sendiri 

Pada Peraturan Pembebanan Indonesia unUlk Gedlmg 1987 (PBI 1987) 

menentukan hal-hal sebagai berikut: 

1. Berat sendiri dari bahan-bahan bangunan penting dan dari beberapa 

komponen gedung yang harns ditinjau di dalam menentukan beban 

mati dari suatu gedlmg hanls diambil menumt tabel 2.1 PBI 1987 

(pasaI2.1 ayat I PBI 1987). 

2. Faktor reduksi beban mati diambil 0,9 sesuai dengan PBI 1987 pasal 

2.2. 

• Komponen-komponen gedung lainnya 

Beban-beban mati Komponen gedung di tum Delal sendiJ i dilellluRan 

dalam PBI 1987 tabel 2,13. Beban yang bekerja pada lantai dapat 

didistribusikan menumt metode amplop sebagai beban balok. 

3.5.2 Debao hidup 

Dalam perencanaan ini beban hidup yang bekerja pada portal hanya 

terdapat pada lantai gedung. Hal ini disebabkan karena perencanaan atap 
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menggunakan rangka baja. Pada PBI 1987 pasal 3.1 memuat ketentuan-ketentuan 

tentang beban hidup pada lantai. 

• Beban hidup pada lantai gedung harns diambil menurut Tabel 3.1. dalam 

beban hidup tersebut sudah termasuk perlengkapan ruang sesuai dengan 

kegunaan lantai ruang yang bersangkutan, dan juga dinding-dinding 

pemisah ringan dengan berat tidak lebih dari 100 kg/m2 
• Gedung 

digunakan sebagai ruang kuliah dan kantor dengan beban hidup sebesar 

250 kg/m2 
. 

• Lantai-Iantai gedung yang diharapkan akan dipakai untuk berbagai tujuan 

harns direncanakan terhadap beban hidup terberat yang mungkin terjadi. 

• Faktor reduksi untuk beban hidup ditentukan oIeh PBI 1987 Tabe1 3.3. 

3.5.3 Distribusi beban hidup dan mati pada lantai 

Pendistribusian beban yang ditransferkan ke balok menggunakan metode 

amplop sesuai dengan denah bangunan sehingga diperoleh pembebanan yang 

berupa beban segitiga dan trapesium. 

" T ,", T// .~ 1 // ~ ,
 
,( / '. 1 

L I I L 

GamhtlT 3.2 Bentuk Distribusi Beban Pelat pada Balok 

http:c_��_�_.__,���
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3.6	 Perencanaan Pondasi 

3.6.1 Perhitungan Daya Dukung Tiang Pondasi 

Dalam proyek ini digunakan pondasi bored pile yang dihitung berdasarkan 

parameter kekuatan tanah yang diperoleh dari data penyelidikan sondir atau CPT 

(Cone Penetration Test) di Iapangan. Adapun metode yang dapat dipakai dalam 

penghinmgan kapasitas duktmg tiang adalah sebagai berikut: 

1.	 Metode Vesic (1967)
 

Vesic dan Hardiyatmo (200 I), menyarankan tahanan ujung tiang persatuan
 

Ius (fb) ekivalen dengan tahanan kerucut (qc), atau
 

fb = qc (kg/cm2
) •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••(3.162) 

Qb = Ab.fb (ton)	 (3.163) 

fs = 2.qf(kg/cm2
) (3.164)
 

Qs = As.fs(ton) (3.165)
 

Qu = Qb+Qs (ton) (3.166)
 

_	 Qb Qs
Qa -	 -- +-- (3.167)

3 1,5
 

Dimana: Qb = tahanan ujung u1timit tiang
 
,., 

fs = tahanan gesek pada kulit tiang 
I 

Qs = tahanan gesek u1timit tiang l
.1 

:1 

Qu	 = kapasitas u1timit tiang I 
~ 

i! 

Qa	 = kapasitas ijin tiang bor 

2.	 Metode Meyerhof (1976)
 

_ qc1 +qc2 . .. .

qb - (ton)	 (3.\':6"8)

2 
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•	 Gaya-gaya di dalam tiang 

Momen lentur dan gaya geser di dalam tiang akibat momen luar Mo 

dan beban horizontal Ho dapat dihitung dengan rumus sebagai 

berikut: 

Momen~H01[(~ + ~)-(4~ +3)(~)' +(3 ~ + 2)(~r] .(3.172) 

Gay. geser~H+-{4 ~ +3)(~J +4(3 ~ + 2x~n····(3.173) 

Dimana: 

Mo	 momen luar akibat beban keIja yang menangkap di ujWlg
 

atas tiang atau sumuran dalam kgm/m' diameter tiang atau
 

sumuran, bertanda positif bila menyebabkan sirnpangan
 

dalam arab yang sarna dengan arab keIja dari beban
 

horizontal
 

Ho	 beban horizontal akibat beban kerja yang menangkap di
 

ujung atas tiang atau surnman dalatll kg/rn diatneter tiatlg
 

atau SUI11Uratl
 

L panjang pemmjangan tiang atau sumuran dalam m yang
 

diukur ke bawah dari taraf yang terletak 30 em dibawah
 

ujung atas tiatlg atau sumuran
 

E perbandingan MolRo
 

X
 kedalaman penatnpang tiang atau sumuran, dimana momen 

datl gaya geser dihitung, yang diukur dan pennukaan tanah 

----~. 
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3.	 Tiang pendek dengan ujung atas ditaban terhadap perputaran 

sudut 

•	 Menentukao tegangan taoab lateral izin 

Bila tidak ditentukan dari penyelidikan tanah, maka R ditentukan 

dari tabel diatas. 

•	 Menentukan panjang penunjangan 

Panjang penunjangan (L) yang diperlukan tiang atau sumuran untuk 

menyalurkan momen luar Mo dan beban horizontal Ho akibat beban 

kerja dari ujung atas tiang atau sumuran ke tanall sekillingnya tanpa 

dilampauinya tegangan tanah lateral yang diizinkan, dapat ditentukan 

dcngan rumus berikut ini: 

L	 = 1,68.V~O ,untuk tiang atall sumuran bulat.: (3.174) 

L
 

Apabila panjang tiang atall SlilTIliran yang seslingguhnya lebih besar 

dari panjang pcnunjangan yang diperlukan menurut perhitungan, 

maka tiang atall Sllmllran tersebllt hams direncanakan sebagai tiang 

panjang. 
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•	 Gaya-gaya dalam di dalam tiang atau sumuran 

Momen lentur dan gaya geser maksimum di dalam tiang atau 

sumuran reIjadi pada ujung atas sebesar momen luar dan gaya 

horizontal yang menangkap di ujung atas itu. Mornen lentur dan 

gaya geser sepanjang kedalaman tiang atau sumuran dapat dihitung 

dengan mmus-rumus sebagai berikut: 

Momen~HO{(~ <)+~ +3X~J +(3~ +2)(~r]
 

oaya geSeFH+-{4 ~ +3)(~)' +{3~ +2)(~)']
 

Dirnana: 

E 2 

L 3 

Mo	 momen luar akibat beban kerja yang menangkap di ujung
 

atas tiang atan sumuran dalam kgm/m' diameter tiang atau
 

sumuran, bertanda positif hila menyehabkan simpangan
 

dalam arah ayng sarna dengan arah ketja dari beban
 

horizontal Ho
 

Ho	 beban horizontal akibat beban kerja yang menangkap di
 

ujung atas tiang atau sumuran dalam kg/m diameter tiang
 

atau sumuran
 

L	 panjang penunjangan tiang atau sumuran dalam m yang
 

diukur ke bawah dari taraf yang terletak 30 em dibawah
 

ujung atas liang atall sllmuran
 

-----~ 
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E	 perbandingan MolRo 

X	 kedalaman penampang tiang atau sumuran, dimana 

momen dan gaya geser dihitung, yang diukur dari 

permukaan tanal} 

4.	 Tiang panjang 

•	 Sifat-sifat tanah 

Untuk keperluan pereneanaan tiang atau sumuran, sifat-sifat tanah 

berikut harns ditentukan: 

a.	 Tanah kohesif 

Untuk tanah kohesif hams ditentukan kekuatan kohesi (eu), 

yang dapat ditentukan dari pereobaan triaksial dengan kadar air 

tetap, pereobaan geser langsung atau pereobaan vane. 

b.	 Tanah butiran 

Unnlk tanah butiran harns ditentukan berat volume tanah (y) 

(kg/m\ sudut gesekan dalam (0) dan koefisien tekanan pasif 

(Kp). 

Kp = tg2 (45°a+O,5.0).......••.•.•....................(3.175)
 

•	 Gaya-gaya dalam di dalam tiang atau sumuran pada tanah 

kohesif 

a.	 Pastikan bahwa panjang tiang atau sumuran sesungguhnya 

melampaui panjang penunjangan yang diperlukan. Apabila 

panjang penunjangan lebih keeil dari panjang tiang 
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sesungguhnya, maIm tiang atau SlUTIuran hams direncanakan 

sebagai tiang atau sumuran pendek. 

b. Hitung besarnya kohesi rencana (cr) yang diperlukan dengan 

mengalikan cu dengan 0,5 (kg/m2
) 

c. Hitung besaran Ho, dimana: 

Ho beban horizontal akibat beban keIja yang menangkap di 

ujung atas tiang (kg/m diameter tiang atau sumuran) 

D adalah diameter tiang atau sumuran (m). 

d. Tentukan nilai Mo/CR.D2 
, dimana 

Mo momen luar akibat beban keIja yang menangkap di ujung 

atas tiang atau sumuran (kgm/m' diameter tiang atau 

SlUTIUfan) 

e. Rencanakan penulangan tiang atau sumuran terhadap Mo dan. 

P dengan cara perencanaan kekuatan batas. 

f. Hitung kedalaman dimana momen Ientur adalah maksimum 

menumt mmus berikut:
 

L 1 = f + 1,5D•••.• .••.••••••.•••••.•••••.•.•••••.•...•..••...•.•.(3.176)
 

L2 = 2,2.L1••••••••••••••••••••••••.•••••••••••••••••••••••..•••.(3.177)
 

f =~9.cr.D .........................•..........••...............(3.178)
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g.	 Pada tiang-tiang beton bertulang harrIs diadakan tulangan 

melintang berupa tulangan spiral, atau sengkang-sengkang 

rapat. 

•	 Gaya-gaya dalam di dalam tiang atau sumuran pada tanah 

butiran 

a.	 Pastikan dahulu bahwa panjang tiang atau sumuran yang 

sesungguhnya melampaui panjang penunjangan yang 

diperlukan. Apabila panjang penunjangan tersebut lebih kecil 

dari pada panajang tiang atau sumuran yang seslmgguhnya, 

maka tiang atau sumuran tersebut hanls direncanakan sebagai 

tiang pendek. 

b.	 Hitung besaran Ho/Kp.02:y, dimana 

Ho	 beban horizontal akibat beban kerja yang menangkap 

diatas tiang atau sumuran (kg/m dimeter tiang atau 

sumuran), 

o diameter tiang atau sumuran (m), dan
 

y adalah berat volume tanah (kg/m\
 

c.	 Tentukan Mol Kp.03.y, dimana: 

Mo	 momen luar akibat beban kerja yang menangkap di ujung 

atas tiang atau sumuran (kgm/m diameter tiang atau 

sumuran). 

d.	 Rencanakan penulangan tiang atau sumuran terhadap Mo dan P 

dengan metode kekuatan batas. 
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e.	 Hitung kedalaman dimana momen lentur adalah maksimum 

(L1) dan kedalaman dimana momen lentur adalah nol (Lz) 

menurut rumus berikut: 

Untuk ujung atas ditahan terhadap perputaran sudut 

Ll =	 0,82. ~ .•.......•.•.......•.••.••...••.•••...•.•..•.(3.179)
VYDKP 
Lz= 2,2. L1 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••(3.180) 

Untuk ujung atas tidak ditahan terhadap perputaran sudut
\ 

L1 =	 0,22. ~ .........................•.•.............•.(3.181)
 . VYDKP 
Lz = 2,2.LI ••••..•...••...••.•••••••••.....•..•........•.........•.••(3.182)
 

f	 Pada tiang-tiang beton bertulang hams diadakan tulangan 

melintang berupa tulangan spiral, atau sengkang-sengkang 

rapat. 
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BABIV
 

PERHITUNGAN KONSTRUKSI
 

4.1 Perencanaan Atap 

Pada perencanaan ulang ini digtmakan 2 macam rangka atap ( kuda-kuda ) 

yang direncanakan dengan menggtrnakan profil baja, di bawah ini diberikan 

gambar kuda-kuda 1 (KK-l) beserta perencanaannya, sedangkan untuk KK2, 

KK3, dan KK4 dapat dilihat pada lampiran. 

4 

...... , .L~ " 7 

;otdin; 

~'I\,T
~ = 1,8 m 

1: 
~ beban >aQOd 

~ beban;otdin; 
... 

, L:7.8m I 

Gambar 4. J Pembebanan gording (KK-I) 
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4.1.1 Perencanaan Gording KK-l 

1.	 Data-data
 

larak antar kuda-kuda =3.6m
 

Mutu baja profil fy = 2400 kg/cm2
 

Kuat tarik fu = 3700 kg/cm2 

Mutu baut non full drat AISC A325x
 

fy = 2050 kg/cm2
 

fu = 8250 kg/cm2
 

Direncanakan untuk bangunan di daral. 

2.	 Panjang batang 

Berikut ini contoh perencanaan kuda-kuda KK-l dengan bentang 7,8 ID. 

Adapun panjang tiap batang dapat dilihat pada tabel4.1 

Tabel4.1 Panjang batang rangka atap KK-l 

No No Btg NamaBtg Panjang Btg (m) 

1 1 Batang atas 1.414 

2 2 Satang atas 2.051 

3 3 Satang atas 2.051 

4 4 Satang atas 2.051 

5 5 Satang atas 2.051 

6 6 Satang atas 1.414 

7 7 Satang bawah 1.000 

8 8 Satang bawah 1.600 

9 9 Satang bawah 1.600 
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Dengan:
 

qcl = nilai rata-rata qc dari ujung tiang sampai 8d diatas ujung tiang
 

qc2 = nilai rata-rata qc dari ujung tiang sampai 4d dibawah ujung tiang
 

Qb = qb.Ab (3.169)
 

_ qb 2
fs -- (kg/em)	 (3.170)

200
 

Qs = As.fs(ton) ....•..........................................................(3.171)
 

Qu = Qb+Qs (ton)
 

Qa= Qb + Qs
 
3 1,5
 

Dimana: Qb = tahanan ujung ultimit tiang
 

fs = tahanan gesek pada kulit tiang
 

Qs = tahanan gesek ultimit tiang
 

Qu = kapasitas ultimit tiang
 

Qa = kapasitas ijin tiang bor
 

3.6.2 Perencanaan Pondasi Tiang Bor 

Langkah-langkah perencanaan pondasi tiang bor adalah sebagai 

berikut: 

1.	 Penentuan jenis tiang bor 

Semua tiang harns direncanakan sebagai tiang pendek sesuai dengan 

ketentuan yang ada, kecuali apabila panjang tiang atau sumuran yang 

sesungguhnya lebih besar daripada panjang penunjangan yang diperlukan 

menurut perhitungan. 
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2. Tiang pendek dengan ujung atas ditahan terhadap perputaran sudut 

•	 Menentukan tegangan tanah lateral izin (R) 

Apabila tidak ditentukan dati hasil penyelidikan tanah, maka 

tegangan tanah lateral izin dapat ditentukan berdasarkan tabel berikut 

ini: 

Jenis tanah 
Tegangan Tanah Lateral 

lzin 
kg/cm2/m' kedalaman 

Kerikil bergradasi baik dan padat 6500 
Lempung keras padat 6500 
Pasir kasar padat 5500 
Pasir kasar dan halus padat 5000 
Lcmpung sctcngoh kerns 5000 
Pasir halus padat 4000 
Lanau 3500 
Lempung pasiran 3500 
Campuran pasir dan lanau padat 3500 
Lempung lunak 1500 
Campuran pasir organic lunak atau 
lepas dan lanau atau lumpur 

0 

•	 Menentukan panjang penunjangan 

Panjang penunjangan (L) yang diperlukan tiang atan sumuran untuk 

menyalurkan momen luar Mo dan beban horizontal Ho akibat bd>an 

kerja dari ujlmg atas tiang atau sumuran ke tanah sekillingnya tanpa 

dilampauinya tegangan tanah lateral yang diizinkan, dapat ditentukan 

dengan gambar dibawah ini. Untuk tampang persegi maka dikalikan 

dengan 1,75. 

Apabila panjang tiang seswlgguhnya lebill besar dari pada panjang 

penunjangan maka tiang direncanakan sebagai tiang panjang. 
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Lanjutan tabe14.1 Panjang batang rangka atap KK-l 

10 10 Batang bawah 1.600 

11 11 Batang bawah 1.600 

12 12 Batang bawah 1.000 

13 13 Batang vertikal 1.000 

14 14 Batang vertikal 1.774 

15 15 Batang vertikal 2.548 

16 16 Batang vertikal 1.774 

17 17 Batang vertikal 1.000 

18 18 Batang diagonal 1.486 

19 19 Batang diagonal 1.819 

20 20 Batang diagonal 1.819 

21 21 Batang diagonal 1.486 

Pembebanan gording 

Dieoba profill 00 X 50 X 20 X 3,2 (Ligth Lip Channel) 

A = , 47007 em 

W = 5,5 kg/m' 

Ix =107 cm4 

Iy = 24,5 em4 

Sx = 21,3 em3 

Sy = 7,81 em3 

Jarak antar gording maks = 2.051 m' 

~ 
_____~J 
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q.L 

gambar 4.2 Distribusi beban pada gording 

A Beban tetap 

-Berat penutup atap = 50 x 2,051 = 102,55 kg/m' 

-Beban gording = 5,5 kg/m' 

q = 108,05kg/m' 

q.l = q cos a =108,05cos 45° =76,403 kg/m' 

q// = q sin a =108,05 sin 45° =76,403 kg/m' 

B Beban Hidup 

Sesuai dengan PPI beban hidup yang diakibatkan oleh orang'bekeIja sebesar 

100 kg. 

p.l = p cos a = 100 cos 45° = 70,711 kg 

Pi! - p sin a g 

C Beban angin 

Pada daerah daratan w = 25 kg/cm 2 

a. Angin tekan (wt) untuk a <65° 

diketahui a = 45° 

C, = 0,02a  0,4 = 0,02.45° - 0,4 =0,5 

Wt = CI.w.jarak gording = 0,5.15.2,051 =25,6375 kg/m' 

_J
il
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b. Angin hisap (wh)
 

C2 = -0,4
 

Wh = C2.w.jarak gording = -0,4.25.2,051 = -20,51 kg/m'
 

D Perhinmgan momen 

1. Akibat beban tetap 

q..L = 76,403 kg/m, maka Mlbt = 1/8.q..L.b2 

= 1/8.76,403.3,62 

= 123,77286 kgm' = 12377,286 kgcm' 

q II = 76,403 kg/m, maka Mllbt = 1/8. qll.Ss2 

= 1/8.76,403.1,82 

= 30,943215 kgm' =3094,3215 kgcm' 

2.Akibat beban hidup 

P..L=78,711 kg,maka Mlbh = 1/4.P(.b 

= 1/4.70,711.3,6 

= 63,6399 kgm' = 6363,99 kgcm' 

PII = 7g,711 kg, maka M/lbh = 1/4. PII.Ss 

= 1/4.70,711. 1,8 

=31,81995 kgm' = 3181,995 kgcm' 

3. Akibat beban angin 

Mba = 1/8. w. b2
 

= 1/8.25,6375.3,62
 

= 41 ,53275 kgm' = 4153,275 kgcm'
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M.L =12377,286 +6363,99 

M-L=12377,286 +4153,275 

MIl =3094,322+3181,995 

= 18741,276 kgem' 

= 16530,561 kgem' 

=6276.317 kgem' 

E Dimensi Gording 

Kontrol Tegangan 

tbx + tby < 1 
0,66.fy 0,75.fy 

tbx = M 1 = 18741 ,276 = 879,8721127 kg/em2 

Sx 21,3 

tby = M .// = 6276 ,317 = 803,6257362 kg/em2 

Sx 7,81 

maka, 879,872 + 803,626 = 1,001933 - LOok! 
0,66.2400 0,75.2400 

Kontrol Lendutan 

8.1.= 5 q.1. .04 + 1 p.1. .0
3 

= 
384 E.Ix 48 E.Ix 

5 0,76403.3604 + 1 0,70711.36~ 
384 2,1.106.107 48 2,1. 106.107 

=0,74669 em 

811=_5_qll.SS4 +_1 pll.SS3 = 5 0,76403.1804 [0,70711.1803 

- 6 + 6
384 E.ly 48 E.ly 384 2,1.1 0 .24,5 48 2,1.1 0 '.24,5 

=0,20465 em 

___J
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cek -7 ~(O..Ly + (0 Ily =~O,746692 + 0,20465 2 =0,77423 < 1-7 OK 

Profil Light Lip Channel 100 x 50 x 20 x 3,2 dapat digunakan. 

4.1.2 Perencanaan Sagrod dan tierod 

a.	 Beban Sagrod
 

-berat penutup atap x (12Ucosa.) = 50x(12.7,8/cos 45°) = 275,772 kg/m'
 

-jml gording satu sisi miring x berat gording - 4 x 5,5 - 22,00 kg/m'
 

-7 maka q = 275,772+22,00 = 297,772 kg/m'
 

-beban hidup akibat pekeIja = 100 kg
 

PII = q.sin a. Ss + p.sin a =297,772.sin 45°.1,8 + 100 sin 45°
 

= 281,267 kg
 

b.	 Dimensi Sagrod 

PII 281,267 
A sagrod = 0,33.Fu = 0,33.3700 

2= 0230 crn, 

D =	 ~4: = ~4.0;30 = 0,542 cm 

Maka D sagrod = 0,542 + 0,3 = 0,842 cm -7 1 cm 

c.	 Dimensi Tierod 

Beban tierod T = PII. cos a =281,267.cos 45° =198,886 kg 

A tierod = T _ 198,886 
0,33.Fu - 0,33.3700 

= 0,162888 cm2 

._--_------! 
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D = ~4: = ~4.0~63 = 0,456 em 

Maka D tiered = 0,456+0,3 = 0,756 em ~ 1 em 

4.1.3 Perencanaan Kuda-Kuda KK-l 

4 

" .'" >7 

Gambar4.3 Reneana kuda-kuda KK-l 

L = 7,8m a = 45° P= 25° 

o Pembebanan 

Tabel4.2 Profil dan berat reneana kuda-kuda KK-l 

Batang ProfiI(mm) Berat ProfiI(kglm) Panjang(m) Berat(kg) 

B.Atas 2L 50x50x5 7,54 11,032 83,18128 

B.Bawah 2L 50x50x5 7,54 8,4 63,336 

B.Vertikal 
••••____ 0 __ ••• ____ • 

B.Diagonal 

2L 50x50x5 

._._._---_.-._-- -. -_.
2L 50x50x5 

7,54 

. .. _...-_ ... _ -~ ...,_.._- _._-_ ........_. 
7,54 

8,096 

_0__.-•••• ------_0 ••__ ._._. 

6,61 

61,04384 

----_._---
49,8394 

Wtot= 257,40052 kg 
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• Berat total kuda -kuda	 = 105,828 kg 

•	 Berat baut = 20%.berat total kuda-kuda 

= 51,4801 kg 

•	 Berat akhir (L) = berat total kuda-kuda + berat baut 

= 257,4005 + 51,4801 

= 308,8806 kg 

•	 Panjang rangka kuda-kuda (L)= 7,8 m 

L _308,8806 = 39,6001 kg/m 
•	 T- 7,8 

a.	 Beban Tetap 

-berat gording 

-berat eternit + penggantung 

-berat penutup atap 

-beban hidup 

-taksiran berat kuda-kuda 

b.	 Beban masing-masingjoin 

beban mati 

= 5,5 kg/m' 

= 18 kg/m' 

= 50 kg/m' 

= 20 kg/m' 

= 16,281 kg/m' 

7Pl=P7 

Berat gording = 5,5x3,6 = 19,800 kg 

Berat penutup atap = 50x3,6xO,5.1,414 = 127,26 kg 

PI = P7 = 147,06 kg 
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~P2=P6 

Berat gording = 5,5x3,6 = 19,800 kg 

Berat penutup atap = 50x3,6x(0,5.1,414+0,5.2,051) = 311,85 kg 

P2 = P6 = 331,65 kg 

~P3=P5 

Berat gording = 5,5x3,6 = 19,800 kg 

Berat penutup atap = 50x3,6x(0,5. 2,051 +0,5.2,051) = 369,18 kg 

P3 = P5 = 388,98 kg 

~P4 

Berat gording = 2x5,5x3,6 = 32,472 kg 

Berat penutup atap = 50x3,6x(0,5. 2,051 +0,5.2,051) = 369,18 kg 

P4 = 408,78 kg 

~Pl'=P7' 

Berat etemit + plafond = 18x3,6xO,5.1 = 32,4 kg 

Berat taksiran kuda-kuda = 39,6001xO,5xl = 19,800 kg 

PI = P7 = 52,200 kg 

~P8=PI2 

Serat eternit + plafond = 18x3,6x(0,5.1+0,5.1,600) = 84,24 kg 

Serat taksiran kllda-kllda = 39,600 Ix(0,5.1 +0,5.1,600)= 51,480 kg 

P8 = P12 = 135,720 kg 

~P9=Pll 

Serat eternit + plafond = 18x3,6x(0,5.1 ,6+0,5.1,6) = 103,68 kg 

Serat taksiran kllda-kuda = 39,6001 x (0,5.1,6+0,5.1,6)= 63,360 kg 

P9 = PI I = 167,040 kg 
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7PI0 

Berat eternit + plafond = 8x3,6x(0,5. 1,6+0,5. 1,6) =103,68 kg 

Berat taksiran kuda-kuda = 39,6001 x(0,5. 1,6+0,5.1,6)= 63,360 kg 

PI0 = 167,040 kg 

b.Beban hidup
 

P = 100 kg (beban pekerja)
 

Ph2= Ph3= Ph4= Ph5 = 100 kg
 

c.Beban angin
 

Muatan angin di darat = 25 kglm2
 

Koefisien angin menurut Peraturan Pembebanan Indonesia untuk
 

Gedung 1983, untuk a. < 65°
 

Tekan = C1 = 0,02 . a. - 0,4
 

= 0,02 . 45 - 0,4 = 0,5
 

Tarik = C2 = -0,4
 

Beban angin yang bekeIja
 

WI = C1 X W = 0,5. 25 = 12,5 kglm2
 

Wh =C2 X W = -0,4 . 25 = 10 kg/m2
 

o	 Angin tekan 

Wt, = 12,5.3,6.0,5.1 ,4l4 = 31,815 kg 

Wt2 = 12,5.3,6(0,5.1,414+0,5.2,051) = 77,963 kg . 

Wt3 = 12,5.3,6(0,5.2,051 +0,5.2,051) = 92,295 kg 

W4 = 12,5.3,6(0,5.2,051+0,5.2,051) = 92,295 kg 
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o	 Angin Hisap
 

Wh1 = -10.3,6.0,5.1,414 = -25,452 kg
 

Wh2 = -10.3,6(0,5.1,414+0,5.2,051) = -62,370 kg
 

Wh3 = -10.3,6(0,5.2,051+0,5.2,051) = -73,836 kg
 

W14 = -10.3,6(0,5.2,051+0,5.2,051) = -73,836 kg
 

4.1.4 Perencanaan Dimensi Batang 

Sebagai eontoh perhitungan dieoba batang no 13 dengan data-data sebagai 

berikut: 

• Gaya tekan = 1696 kg 

• Panjang batang = 1 m =100 em 

• Fy = 2400 kg/em
2 

• Fu = 3700 kg/em
2 

6• E = 2, lx10 Mpa 

• K = 1 (sendi-sendi) 

•	 Syarat batang tekan
 

KL 100
t s 200	 rmm=-=-=05 
r	 200 200 ' 

dieoba Profil 2L 40X40X6 

A = 4,48 em2 Atotal = 8,96 em 2 

r = 1,19 em ?: rmin = 0,5 em 7 dipakai r = 1,19 em 

W = 3,52 kg/m 

Ix=ly = 6,33 em4 

ix=ix = 1,1gem 
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e	 = 1,2 

=e+(0,5.tp)=1,2+(0,5.1) 

= 1,7 em 

Ix gab = 2.Ix 

= 2 . 6,33 = 12,66 em4 

Iy gab = Ix gab+2A.x 

= 12,66 + 2.4,48.1,7 

= 27,892 em4 

ix gab = ~IXgab = /12,66 
2A V2.4,48 

= 1,18867 

· b ~ Iygab ~27 ,892lyga - 
2A 2.4,48 

= 1,76435 

dipakai r = 1,19 em 

syarat 

foy 

KL _ 1.100 =84,0336 

KL	 6400
 

r 

• _r- - 1,19 

~2.n'.E _ 6400 ~ 130,6395•	 ry- JFY 

•	 KL < Ce, maka digunakan rumus 
r 
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Fs =	 ~+ 3.(KL/r) _1.(KL/f)2 =~+ 3.(84,0336) 1.(84,0336)3 
3 8.Cc 8.Cc2 3 8.130,6395 8.130,63953 

= 1,8746 

Fa = fY [1- 0'5[KJ:)2] = 2400 (1- 0,5[ 84,0336 )2J
Fs Cc 1,8746 130,6395 

= 1015,3965 kg/cm2
 

Kontrol Kapasitas
 

P = Fa.Atotal > PteIjadi
 

= 1015,3965.8,96 

= 9097,9527 kg >1696 kg 7 OK!!! 

Profil 2L 40x40x6 dapat digunakan. 

Untuk perhitungan dimensi batang yang lain dapat dilihat pada lampiran. 

Tabel4.3 Rekapitulasi perhitungan tegangan batang pada KK-l 

Gaya batang Tegangan Terjadi Tegangan Ijin 

no I(m) (kg) (kg/cm2
) (kg/cm2) Ket 

1,25b. tetap b.smtr 1,25b.tetap b.smtr 1,25b.tetap b.smtr 

1 1.414 382.5745 323.29 89,302054 75.4645 1440 1440 OK 

2 2.051 -1226.4994 -1001.15 161.80731 132.0778 370.17205 370.172505 OK 

3 2.051 -1145.8482 -944.38 151.16731 124.588939 370.17205 370.172505 OK 

4 2.051 -1145.8482 -1027.47 151.16731 135.55013 370.17205 370.17205 OK 

5 2.051 -1226.4994 -1022.47 161.81 135.55013 370.17205 370.17205 OK 

6 1.414 382.5745 317.51 89.302 73.996265 1440 1440 OK 

7 1 -272.9027 -253.67 36.00299 33.4656 1020.4378 1020.4678 OK 
--_. . --  -_.----------  --------_.--  ------------  ~------- 

8 1.6 -313.4411 -537.61 41.351069 70.9248 608.26801 608.26801 OK 

9 1.6 941.3341 1031.61 219.73252 240.80532 1440 1440 OK 

___-----.J
Ii
i 
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Lanjutan tabel4.3 Rekapitulasi perhitungan tagangan batang pada KK-1 

10 1.6 941.3341 853.87 219.73 199.31606 1440 1440 OK 

11 1.6 -313.4411 -282.12 41.351069 37.203166 608.268 608.268 OK 

12 1 -272.9027 -248.45 36.002995 32.777 1020.4378 1020.4378 OK 

13 1 -1960.7791 -1617.06 258.67798 213.33245 1020.4378 1020.4378 OK 

14 1.774 -569.3464 -449.15 75.111662 59.254617 497.03665 497.03665 OK 

15 2.548 1076.369 978.62 251.25327 228.43604 1440 1440 OK 

16 1.774 -569.3464 -497.33 75.111662 59.254617 497.03665 497.03665 OK 

17 1 -1960.7791 -1507.11 198.82718 213.33245 1020.4378 1020.4378 OK 

18 1.486 1167.341 907.75 272.48856 211.89309 1440 1440 OK 

19 1.819 -53.8916 -118.02 7.1097 15.567 470.10207 470.10207 OK 

20 1.819 -53.8916 -179.89 7.1097 23.73219 470.10207 470.10207 OK 

21 1.486 1167.341 980.04 272.48856 228.76751 1440 1440 OK 

4.1.5	 Perencanaan Pelat Kuda-Kuda 

P = 1969,7847 kg 

fe' =25 Mpa 

=250 kg/cm2 

p 
Aperlu = O,33.f'e 

= 1969,7847
 
0,33.250
 

2= 238762 cm, 

Diambil ukllran pelat = 15x20 = 300 em2 > Aperlll 
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p
 
Q = BxL
 

= 1969,7847
 
15x20
 

2 = 65659 cm, 

20-(5 + 1+5) = 4,5 em 
x = 2 

M = Ihq.x2 = Ih 6,5659.4,52 =66,4802 kg.em
 

Syarat
 

M 
0,6.Fy = Ji.l.tp2 

- ~IO.M = [10.66,4802 ~0,5263 em
 
tp- Fy V 2400
 

sehingga digunakan pelat dengan tebal 1,0 em
 

dimensi pelat yang digunakan 15x2Ox1 em.
 

4.1.6 Perencanaan Dukungan Arab Lateral 

Diketahui 

Lb = jarak antar gording = 2,051 m 

Le = jarak antar kuda-kuda = 3,6 m 

L = .JLb 2 + Lc 2 

= J2.051 2 + 3,62 

= 4,14326 m 

Syarat: 7{ ~ 300 sehingga 

.J 
I 
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rrnin > ~ _ 4,14326 
- 300  300 

= 1,38109 em 

Keterangan 

- L~3m ~ dipakai baja tulangan 0 12 mm 

- L23m ~ dipakai baja tulangan 0 19 mm 

- 3m<L~5m ~ dipakai baja tuIangan 0 16 mm 

7 Sehingga dipakai baja tulangan 016 mm > rmin = 1,381 em 

4.1.7	 Perencanaan Sambungan 

Perhitungan sambungan dilakukan pada setengah bentang pada tiap joint, dengan
 

tebal pelat sambungan = 1 em.
 

Mutu pelat Fy = 2800 kg/em2dan Fu = 4200 kg/em2.
 

Mutu baut non full drat dari AISC A325x
 

Fy = 2050 kg/em2 Fu = 8250 kg/em2 

Tegangan hlmpu yang terjadi pada pelat 

Fa hlillpU = 1,2xFu pelat = 1,2x4200 = 5040 kg/em2 

Diameter baut yang dipakai 1/2= 1,27 em. 

P tumpu = tp x 0 baut x Fa tumpu x n 

= 1 x 1,27 x 5040 x n 

= 6400,8.n kg 

P geser	 = Kn.02.0,33.Fu baut.2n 

= l;4 x 3,14 X (1,27)2 x 0,33.8250 x 2 x n 

= 6897,556.n kg 
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p
maka, n = buah 

6400,8 

Jarak penggunaan baut 1/2" 

•	 Jarak baut ke tepi minimal 1,2.0
 

Diambi11,5.D = 1,5.1,27 = 1,905 em dipakai 2 em
 

•	 Jarak antar baut 20 sId 70 

Diambi13.D = 3.1,27 = 3,81 em dipakai 4 em 

Profi1 yang digtmakan ada1ah 2L 40x40x5 dan 2L 40x4Ox6 dengan 1ebar masing

masing profil ada1ah 4 em, dan memenuhi persyaratan jarak baut ke tepi. / 

1.	 Joint (1) dan joint (7) 

•	 Satang (1) = batang (6) = 381,032 kg L, . 
n = 381,032 = 0,05953 - dipakai 2 buah baut (0 1/2")


6400,8
 

•	 Satang (7) = batang (12) = 271,43 kg 

n =	 271,43 =0,04241 - dipakai 2 buah baut (0 1/2")

6400,8
 

2.	 Joint (2) dan joint (6) / 
•	 Satang (1) = batang (6) = 381,032 kg 

n = 381,032 =0,05953 - dipakai 2 buah baut (0 1/2")

6400,8
 

•	 Satang (2) =batang (5) = 1063,2 kg / 
n =	 1063,2 =0,1661 - dipakai 2 buah baut (0 1/2")


6400,8
 j "" 
18131 

I 

• Batang (13) = batang (17) = 1696 kg 
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n = 1696 =0,26497 ~ dipakai 2 buah baut (0 1/2")

6400,8
 

• Batang (18) = batang (21) = 1055,93 kg 

n = 1055,93 = 0,16497 ~ dipakai 2 buah baut (0 1/2")
 
6400,8
 

3. Joint (3) dan joint (5) / 
• Batang (2) = batang (5) = 1063,2 kg 

n =	 1063,2 =0,1661 ~ dipakai 2 buah bant (0 1/2")

6400,8
 

• Batang (3) = batang (4) = 1042,2 kg	 14 19/ 
n 7'	 1042,2 = 0,16282 ~ dipakai 2 bnah baut (0 1/2")


6400,8
 "" 
• Batang (14) = batang (16) = 493,63 kg 

n = 493,63 =0,07712 ~dipakai 2 buah baut (0 1/2")
 
6400,8
 

• Batang (19) = batang (20) = 87,64 kg 

j
 

n = 87,64 =0,01369 ~ dipakai 2 buah ballt (0 1/2")
 
6400,8
 

4. Joint (4) 

• Satang (3) = batang (4) = 1042,2 kg 

= 1042,2 =0,16282 ~ dipakai 2 buah ballt (0 1/2:f 3
 
n 6400,8 /
 4"" 

l---' 
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• Satang (15) = 929,896 kg	 15 

n = 929,896 = °14528 ~ dipakai 2 buah baut (0 1/2")
6400,8 ' I 

5. Joint (8) danjoint (12) t 
• Satang (7) = batang (12) = 271,43 kg 13 / 

n =	 271,43 = 0,04241 ~ dipakai 2 buah baut (0 112")

6400,8
 

• 
• Satang (8) = batang (11) = 535,11 kg	 7 

11 =	 535,11 =0,0836 ~ dipakai 2 buah baut (0 1/2")
 
6400,8
 

• Satang (13) = batang (17) = 1696 kg 

n = 1696 =0,26497 ~ dipakai 2 buah baut (0 1/2")

6400,8
 

t 
6. Joint (9) dan joint (II)	 14 

• Satang (8) = batang (11) = 310,12 kg /'" I~ 
310,12 

~ 

6400,8 

• Satang (9) = batang (10) = 824,919 kg 

n = 824,919 =0, 12888 ~ dipakai 2 buah baut (0 112") /
6400,8 

• Satang (18) = batang (21) = 1055,93 kg 

n = 1055,93 =0,' 6497 ~ dipakai 2 buah baut (0 1/2") 
6400,8 

i· 
t 

--~ 
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• Satang (14) = batang (16) = 493,63 kg 

n =	 493,63 = 007712 - dipakai 2 buah baut (0 112")

6400,8 '
 

7. Joint (10) 

1 
5 /• Batang (9) ~ batang (10) ~ 824,919 kg	 ~ 

n = 824,919 =0,12888 - dipakai 2 buah baut (0 112")
 
6400,8
 

• Satang (19) = batang (20) = 87,64 kg 

n = 87,64 =0,01369 - dipakai 2 buah baut (0 112")

6400,8
 

/	 ~ 
• Satang (15) = 929,896 kg 

n = 929,896 =0,14528 - dipakai 3 buah baut (0 112")
 
6400,8
 

Tabel4.4 Rekapitulasi perhitunganjumlah baut kuda-kuda KK-l 

Join Btg Profil 12' 
(em) 

Gaya Btg 
(Ko) 

Jml Baut 

1 1 
7 

2L 40x40x5 
2L 40x40x5 

1.27 
1.27 

382.5745 
-272.9027 

3 
3 

2 1 
13 
18 
2 

2L 40x40x5 
2L 40x40.x6 
2L 40x40x5 
2L 40x40x5 

1.27 
1.27 
1.27 
1.27 

;j~L.bI4b 

-1960.779 
1167.341 

-1226.499 

;j 

3 
3 
3 

3 2 
14 
19 
3 

2L 40x40x5 
2L 40x40x5 
2L 40x40x5 
2L 40x40x5 

1.27 
1.27 
1.27 
1.27 

-1226.499 
-569.3464 

-118.02 
-1145.848 

3 
3 
3 
3 

4 3 
15 
4 

2L 40x40x5 
2L 40x40x5 
2L 40x40x5 

1.27 
1.27 
1.27 

-1145.848 
1076.369 

-1145.848 

3 
3 
3 

5 4 
20 
16 

5 

2L 40x40x5 
2L 40x40x5 
2L 40x40x5 
2L 40x40x5 

1.27 
1.27 
1.27 
1.27 

-1145.848 
-179.341 

-569.3464 
-1226.499 

3 
3 
3 
3 

I 
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Laniutan tabel 4.4
 
6
 5
 2L 40x40x5 1.27 -1246.499 3
 

21
 3
 
17
 

2L 40x40x5 1.27 1164.341 
2L 40x40x6 1.27 -1960.779 3
 

6
 2L 40x40x5 1.27 381.0317 3
 
7
 6
 1.27 381.0317 3
 

17
 
2L 40x40x5 
2L 40x40x6 1.27 -1960.779 3
 

12
 2L 40x40x5 1.27 -272.9027 3
 
8
 7
 2L 40x40x5 1.27 -272.1907 3
 

13
 2L 40x40x6 -1960.7791.27 3
 
8
 2L 40x40x5 1.27 -537.61 3
 

9
 3
 
18
 
8
 2L 40x40x5 1.27 -537.61 

2L 40x40x5 1.27 1167.341 3
 
14
 2L 40x40x5 -569.3464 3
 
9
 

1.27 
2L 40x40x5 1.27 1031.51 3
 

10
 9
 2L 40x40x5 1.27 1031.51 3
 
19
 2L 40x40x5 1.27 -118.02 3
 
15
 2L 40x40x5 1.27 1076.369 3
 
20
 2L 40x40x5 1.27 -179.89 3
 
10
 2L 40x40x5 1.27 941.3341 3
 

11
 2L 40x40x510
 1.27 3
 
16
 

941.3341 
2L 40x40x5 1.27 -569.3464 3
 

21
 2L 40x40x5 1.27 1167.341 3
 
11
 2L 40x40x5 1.27 -313.4411 3
 

12
 11
 2L 40x40x5 1.27 -313.4411 3
 
17
 2L 40x40x6 1.27 -1960.779 3
 
12
 2L 40x40x5 1.27 -272.9027 3
 

_~-.J 
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4.2 Perencanaan Pelat Lantai 

4.2.1 Pembebanan Pelat Lantai Datar 

• Fungsi bangtman	 : gelagar nunah sakit (ql) = 3 KN/m2 

•	 Spesifikasi bahan : mutu beton (fe) =25 Mpa 

mutu baja(fy) =240 Mpa 

•	 Perhin.mgan beban
 

Tebal pelat lantai (11) = 120 em
 

o	 Beban mati (qD) 

Berat pelat beton = 0,12.24 = 2,88 KN/m2 

Berat spesi (3em) = 0,03.24 = 0,72 KN/m2 

o	 Beban hidup (qL) = 3 KN/m2 

Qu = 1,2.qD + 1,6.qL 

= 1,2.3,6 + 1,6.3 

=912 KN/m2 , 

•	 Menghitlmg distribusi momen 

Iy 

qD = 3,6 KN/m2 

Ix 

Ly = 2500 mm dan Lx = 2400 mm 

Ly/Lx =1,0417 
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MuJ4> = 2,0172/0,8 =2,52149 kN/m 

6 
Mu/</> 2,52149.10 = 027939 MpaRn = = 2'

bd 2 1000.95
 

fy 240
 
m 0,85.f'c = 0,85.25 = 11,29412 

erlu = 1-[1- ~1- 2m.Rn] = 1 [1- 1- 2.11,29412.0,27939] = 
PPm fy 11,29412 240 

= 0,001172 

= 0,85.f' c..[3 [ 600 ] = 0,85.25.0,85 [ 600 ] = pb 
fy 600 + fy 240 600 + 240 

= 0,05376 

pmaks = 0,75. pb =0,75.0,05376 = 0,04032 

pmin = 1,4 14fY = 2~0 = 0,00583 

1,33. pperlu = 1,33.0,001172 = 0,00156 < pmin = 0,00583 

P terpakai = 1,33. pperlu = 0,00156 

As perlu = p terpakai.b.d = 0,00156.1000.95 = 148,06722 mm2 

Dipakai tulangan pokok (2) 10 nun dengan A10 = 78,53982 mm2 

A10 78,53982.1000 53043351Jarak ttl angan: S ::; = =, mmI 
Asperlu 148,06722 

Dipakai jarak (S) =200mm 

A10.1000 78,53982.1000 = 392,69908 mm2 > As perluA ada = = 
s Sterpakai 200 

~. --~~-------------
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KONTROL KAPASITAS MOMEN (Mn) 

Asada.fy _ 392,69908.240 = 4,43519 mm2
 

a = 0,85.f'c.b - 0,85.25.1000
 

Mn = As.fy.(d-a/2) = 392,69908.240(95-4,43519 /2)
 

= 8,74454 kNm ~ Mu/<l> = 2,0172 kN/m -70Kl
 

-7dipakai tulangan Lx - Tx PIO-200
 

b.	 Perencanaan tulangan Ty 

H = 120mm 

Pb =20mm 

0tul = 10 mm 

d = h-pb-l/2. 0tul 

= 120-20-1/2.10 = 95 mm
 

Mu Ty = 1,91214 kN/m
 

Mu/<l> = 1,91214/0,8=2,39017 kN/m
 

6 
Mu/<j> 2,39017.10 =026484MpaRn --= 2'

bd2 1000.95 

fy 240
 
In 0,85.f'c = 0,85.25 = 11,29412
 

erlu = ~[l-Jl- 2m.Rn] = I [l- l- 2.ll,29412 ..0,26484] =
 
P p In fy 11,26412 240
 

= 0,001110 

= 0,85.f' c..13 [ 600 ] = 0,85.25.0,85 [ 600 ] = pb 
fy 600 + fy 240 600 + 240
 

= 0,05376
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pmaks = 0,75. pb =0,75.0,05376 = 0,040318 

1,4 _ 1,4 = 0,00583 
pmin =ry  240 

1,33. pperlu = 1,33.0,001110 = 0,0014769 < pmin = 0,00583 

p terpakai = 1,33. pperlu = 0,0014769 

As pertu = p terpakaLb.d = 0,0014769.1000.95 = 140,3064 mm2 

Dipakai tulangan pokok 0 10 mm dengan A10 = 78,53982 mm2 

Jarak tulangan : S:s A10 = 78,53982.1000
Asperlu 140,3064 = 559,7736 mm 

Dipakai jarak (S) =200 mm 

A10.1000 _ 78,53982.1000 = 392,69908 mm2 > As pertu
As ada = . - 200Sterpakal 

KONTROL KAPASITAS MOMEN (Mn) 

a = Asada.fy = 392,69908.240 =443519 mm 
0,85.f'c.b 0,85.25.1000 ' 

Mn = As.f)r.(d-a/2) = 392,69908.240(95-4,435189/2) 

= 8,74454 kNm ~ MuI$ = 2,39017 kN/m 70K! 

7dipakai tulangan Ty PIO-200 

c. Perencanaan tulangan Ly 

H = 120mm 

Pb =20 mm 

0tul = 10 mm 

d = h-pb-I,5 0tul 

= 120-20-1,5.10 = 85 mm 
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Mu Ly = 1,91214 kN/m 

Mu/<t> = 1,91214/0,8 =2,39017 kN/m 

6 
Mu/</> 2,39017.10 = 033082 MpaRn - = 2' 
-~ 1000.85 

fy 240 
m 0,85.f'c = 0,85.25 = 11,29412 

erlu = 1.-[1-~1- 2mRn] = 1 [1- 1- 2.11,29412 ..0,33082] = 
PPm fy 11,29412 240 

= 0,001389 

= 0,85.f' c..~ [ 600 ] = 0,85.25.0,85 [ 600 ] = pb 
fy 600 + fy 240 600 + 240 

= 0,05376 

pmaks = 0,75. pb =0,75.0,05376 = 0,04032 

. 1,4 1,4 
pmm =-=-=000583 

fy 240 ' 

1,33. pperlu = 1,33.0,001389 = 0,001848 < pmin = 0,00583 

p terpakai = 1,33. pperlu =0,001848 

As perlu = P terpakai.b.d = 0,001848.10000.85 = 157,06192 mm2 

Dipakai tulangan pokok 0 lOmm dengan A10 = 78,53982 mm2 

AI0 78,53982.1000 50005639Jarak tu1angan: S ~ = =, mm 
As perlu 157,06192 

Dipakai jarak (S) = 200 mm 

AI0.IOOO _ 78,53982.1000 = 392,69908mm2 >AsperluAs ada = . 
S terpakm 200 
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KONTROL KAPASITAS MOMEN (Mn)
 

Asada.fy 392,69908.240 =443519 mm
-	 , 
a	 == -0-85-.f-'c-.b - 0,85.25.1000,
 

Mn = As.fy.(d-a/2) = 392,69908.240(85-4,43519/2)
 

= 7,80206 kNm ~ Mu/<}> == 2,39017 kN/m ~OK!
 

~dipakai tulangan Ly PIO-200
 

4.2.3 Pembebanan Pelat Lantai Miring 

• Fungsi bangunan : gelagar rumah sakit (ql) = 3 KN/m2 

• Spesifikasi bahan : mutu beten (fe) == 25 Mpa 

mutu baja (fy) = 240 Mpa 

•	 Perhitungan beban 

Tebal pe1at 1antai (h) = 120 em 

o	 Beban mati (qD)
 

Berat petat beton = 0,12.24 = 2,88 KN/m2
 

Berat spesi (3em) = 3.0,24 == 0,72 KN/m2
 

qU = 3,6 KN/m2 

o	 Beban hidup (qL) == 3 KN/m2 

Qu == 1,2.qD + 1,6.qL Ir'i 
I 

I= 1,2.3,6+ 1,6.3 
! 
I=912 KN/m2	 I

, 



96 9-6;,
 

q q.l 

2,tm ---------J~ =r::--= 
I 4,8m I 

Gambar 4.4 Distribusi beban pada pelat lantai miring 

a = arc tg (0,86/4,8) 

= 10,157" 

Qu.-l = Qu.cos a = 9,12.cos 10,157" 

= 8,977 KN/m2 

Qull = Qu.sin a = 9,12.sin 1O,15T 

= 1,608 KN/m2 

• Menghinmg distribusi momen 

Ix 

ty 

Ly = 4800 mm dan Lx = 2500 mm 

Ly/Lx = 1,92 

dari tabel 13.3.2 psr 1997 (tumpuan tepi dianggap jepit elastis) 

didapat elx == 61,2 ctx == 61,2 

ely == 35 cty = 35 

____----.-J 
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Mulx = 0,001.qu..l.lx2.c1x = 0.001.8,977.2,52.61,2 = 3,43373 kNm 

Mutx = -0,001.qu..l.lx2.etx = -0.001.8,977.2,52.61,2 = -3,43373 kNm 

Muly = 0,00 l.qul..lx2.c1y = 0.001.8,977.2,52.35 = 1,96373 kNm 

2 2Mutx = -0,001.qu..l.lx .eyx = -0.001.8,977.2,5 .35 = -1,96373 kNm 

4.2.4 Perhitungan Tulangan Pelat Lantai Miring 

a.	 Pereneanaan tulangan Lx = Tx 

Perkiraan tebal pelat: 

7,2 _B=3- 2 4 , 

hmin _InCO,8 + fy /1500)
 
36 + 9.13
 

In(0,8 + fy /1500)
 

36 +9.13
 

3000.(0,8 + 240/1500) = 50 mm = 5 em < 12 em, maka
 
36+9.2,4
 

11 pakai = 120 mm
 

Pb =20 mm
 

0tul = lOmm
 

d = h-pb-1I2. 0tul
 

:::: 120-20-1/2.10:::: 95 mm
 

Mu Lx :::: 3,43373 kN/m
 

Mu/<fJ :::: 3,43373/0,8 :::: 4,29216 kN/m
 

6 
Mu/<jl 4,29216.10 :::: 0 47559 Mpa Rn - :::: 2'-bd2 1000.96 
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fY 240 
m 0,85.f'c = 0,85.25 =11,29412 

erlu = ~[l-~l- 2moRn] = 1 [1- 1- 2.11,29412.0,47559] = 
PPm fY 11,29412 240

= 0,002004 

= 0,85.f' c..13 [ 600 ] = 0,85.25.0,85 [ 600 ] = pb 
fy 600 + fy 240 600 + 240 

= 0,05376 

pmaks = 0,75. pb =0,75.0,05376 = 0,040318 

pmin = 1,4 _ 1,4
fy - 240 =0,00583 

1,33. pperIu = 1,33.0,002004 = 0,00266 < pmin = 0,00583 

p terpakai = 1,33. pperlu = 0,00266 

As perIu = p terpakai.b.d = 0,00266.1000.95 = 253,24248 mm2 

Dipakai tulangan pokok 0 10 mm dengan AI0 = 78,53982 mm 2 

Jarak tulangan : S < A10 _ 78,53982.1000 
.... As perIu - 253,24248 =310,13682 mm 

Dipakaijarak (S) -200 mm 

A10.1000 78,53982.1000 = 392,69908 mm2 > As perIu 
As ada = . = 200

Sterpakal 

KONTROL KAPASITAS MOMEN (Mn) 

a = Asada.f)r = 392,69908.240 =443519 mm 
0,85.f'c.b 0,85.25.1000 ' 
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Mn = As.fy.(d-a/2) = 392,69908.240(95-4,4351912)
 

= 8,74454 kNm?: Mu/<l> = 4,293 kN/m 70K!
 

7dipakai tulangan Lx = Tx PIO-200
 

b.	 Perencanaan tulangan Ty 

H = 120mm 

Pb =20mm 

0tul = 10 mm 

d = h-pb-1I2. 0tul 

= 120-20-112.10 = 95 rnm
 

Mu Ty = 1,96373 kN/m
 

Mu/<l> = 1,96373/0,8 = 2,45457 kN/m
 

6 
Mu/ej> 2,45457.10 =027199MpaRn - = 2'

bd 2 1000.95 

= fy 240
 
m 0,85.f'c = 0,85.25 = 11,29412
 

erlU=~[1_~1_2m.Rn]= 1 [1- 1_ 2.11,29412.0,27199]=
 
PPm fy 11,29412 240
 

= 0,00114 

= 0,85.[' c..p[ 600 ] = 0,85.25.0,85 [ 600 ] = pb 
fy 600 + fy 240 600 + 240 

= 0,05376
 

pmaks =0,75. pb =0,75.0,05376 = 0,040318
 

= 1,4 14
 
pmm f; = 2~0 =0,00583 
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1,33. pperlu = 1,33.0,00114 = 0,001517 < pmin = 0,00583 

p terpakai = 1,33. pperlu = 0,001517 

As perlu = p terpakai.b.d = 0,001517.1000.95 = 144,11728 mm 

Dipakai tulangan pokok 010 mm dengan A10 = 78,53982 mm2 

Jarak tulangan : S ~ A10 = 78,53982.1000 = 544,97155 mIll 

Asperlu 144,11728 

Dipakai jarak (S) =200 nun 

A10.1000 _ 78,53982.1000 =392,69908 mm2 > As perlu
As ada = Sterpakai - 200 

KONTROL KAPASITAS MOMEN (Mn) 

a = Asada.fy = 392,69908.240 = 443519mm 
0,85.f'c.b 0,85.25.1000 ' 

Mn = As.fy.(d-a/2) = 392,69908.240(95-4,43519/2) 

= 8,74454 kNm 2: Multi> = 2,45467 kN/m -70K! 

-7dipakai tulangan Ty PIO-200 

c.	 Perencanaan tulangan Ly 

H = 120mm 

Pb =20 mm 

0tul = 10 mm 

d = h-pb-l,5 0tl.11 

= 120-20-1,5.10 = 85 mm
 

Mu Ly = 1,96373 kN/m
 

Mu/4J = 1,96373/0,8 =2,45467 kN/m
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6 
Mu/cj> 2,45467.10 = °33975 Mpa Rn - = 2'

bd 2 1000.85 

fy 240 
m 0,85.f'c = 0,85.25 = 11,29412 

erlu = ~[l-~l- 2m.Rn] = 1 [1- 1- 2.11,29412.0,33975] = 
PPm fy 11,29412 240 

= 0,001427 

= 0,85.f' c..[3 [ 600 ] = 0,85.25.0,85 [ 600 ] = ph 
fy 600 + fy 240 600 + 240 

= 0,05376 

pmaks = 0,75. pb =0,75.0,05376 = 0,04032 

. _1,4 _ 1,4 _ 0 00583 pmm ----
fy 240 ' 

1,33. pperlu = 1,33.0,001427 = 0,001898 < pmin = 0,00583 

p terpakai = 1,33. pperlu = 0,001898 

As perlu ... p terpakai.b.d - 0,001898.1000.85 - 161,33496 mm2 

Dipakai tulangan pokok 0 10 nun dengan A10 = 78,53982 mm2 

Jarak tulangan : S ~ A10 = 50,265.1000 = 486,81214 mm2 

Asperlu 155,76 

Dipakai jarak (S) = 200 mm 

A10.1000 _ 78,53982.1000 = 39269908 mm2 > As perlu
As ada = S ak' - 200 ' terp at 

KONTROL KAPASITAS MOMEN (Mn) 

a = Asada.fy = 392,69908.240 =443519 mm2 

0,85.f'c.b 0,85.25.1000 ' 
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Mn = As.fy.(d-a/2) = 392,69908.240(85-4,43519/2) 

= 7,80206 kNm ~ Mu/<l> = 2,45457 kN/m ~OK! 

~dipakai tu1angan Ly PIO-200 



103 10-; 

4.3 Perencanaan Struktur 

Pada perencanaan ulang gedung Ramp RSVP Dr Sardjito ini, perencanaan 

portal dianalisis dengan SAP2000 dengan analisis struktur riga (3) Dimensi. 

Adapun distribusi dan pola-pola pembebanan pada struktur bangunan fakultas 

hukum adalah sebagai berikut : 

4.3.1 Distribusi Beban Pelat Pada Balok 

• Beban mati (qD) pelat =36, kN/m2 

• Beban hidup (qL) petat = 3 kN/m2 

Gambar 4.5 Distribusi beban pelat 

@
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4.3.2 Pola Distribusi Pembebanan Balok 

1 Tipe 1 

~I
I. 1200 .~.. 1200 

Gambar 4.6 Pola Pembebanan 1 

t = 1,2 m 

qD= 1,2.3,6 = 4,32 kN/m' 

qL = 1,2.3 = 3,6 kN/m' 

2 Tipe 2 

/. 1200 ..~.. 1200 

Gambar 4. 7 Pola Pembebanan 1 

t[=1,2m 

qD = 1,2.3,6 = 4,32 kN/m' 

qL = 1,2.3 = 3,6 kN/m' 

t2=1,45m 

qD = 1,45.3,6 =5,23 kN/m' 
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qL = 1,45.3 = 4,35 kN/m' 

3 Tipe 3 

r- ~ 

Gambar 4.8 Pola Pembebanan 1 

t I = t2 = 1,45 m 

qD1 = qD2 =1,45.3,6 = 5,23 kN/m' 

qL1 = qL2=1,45.3 = 4,35 kN/m' 

4 Tipe4 

I" leOO .'T..'JoQ,., • leOO .. \ 

Gambar4.9 Pola Pembebanan 1 

tl = h = 1,2 m 

qD)= qDz= 1,2.3,6 = 4,32 kN/m' 

qL, = qLz = 1,2.3 = 3,6 kN/m' 
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Tipe 5 5 

~I
 
I· 2400 -I 

Gamba' 4.10 Pola Pembebanan 1 

t = 1,2 m 

qD = 1,2.3,6 = 4,32 kN/m' 

qL = 1,2.3 = 3,6 kN/m' 

6 Tipe6 

v 
ZMlD.f- -j 

Gamba' 4.1/ Pola Pcmbcbanan 1 

tj - t;1 - 1,2 m 

qD]= qDz = 1,2.3,6 = 4,32 kN/m' 

qL] = qLz= 1,2.3 = 3,6 kN/m' 
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7 Tipe 7 

I_ 1450 /. 19OO _I. 1450 • I 

Gambar 4.12 Pola Pembebanan 1 

t-l,45m 

qD = 1,45.3,6 = 5,23 kN/m' 

qL = 1,45.3 = 4,35 kN/m' 

8 Tipe 8 

I_ _I_ _I_ -IWiO 4300 1450 

Gambar 4.13 Pola Pembebanan 1 

t = 1,45 m 

qD = 1,45.3,6 = 5,23 kN/m' 

qL = 1,45.3 =4,35 kN/m' 
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4.4 Perencanaan Balok 

4.4.1 Perencaoaao Tulaogao Leotur Balok 

Desain tulangan lentur balok 

A. Mornen Rencana Balok 

Mornen rencana balok diambil yang terbesar dari hasil perhitungan analisa 

struktur dengan menggunakan SAP 2000. 

Berikut contoh perhitungan balok portal lantai 4. Untuk 

perhitungan balok lainnya dapat dilihat pada lampiran . 

B. Perencanaan Tulangan Tumpuan G 
Mu rnaks = 137,52 kNrn 

Mn	 = MU=17l,9kNm 
<1> 

d	 = h-pb-0sengkang-0,5. 0tul memanjang
 

= 500-40-10-0,5.19 = 440,5 mm
 

0,85.f' c.13 [ 600 ]p balance 
fy 600+ fy 

_ 0,85.25.0,85 [ 600 ]= 0,02709 
- 400 600 + 400 

pmaks = 0,75. Pbalance
 

=0,75.0,02709 = 0,02032
 

p rencana = 0,5. P maks
 

= 0,5.0,02032 =0,0 I0 16
 

l \LJ}

~/ 



~._,:- __ .:,;,;-,--,~ ~,-,,;-"_ .. -_:.....~ 

109 1C9 

prom = 1,4 
fy 

1,4 =-"
- 400 

0 0035 , 

m = ----.!r 
0,85.f'c 

= 400 
0,85.25 = 18,82353 

Rn = P.fy(I-~.p.m J 

= 0,010156.400(1-*.0,01016.18,8235J 

2 
b.dperlu 

= 3,67544 Mpa 

Mn 

Rn 

dperlu 
= 

~ Mn.10
6 

Rn.b 
I 171,9.10

6 

=V 3,67544.300 

= 394,8415 mm < dada =440,5 nun
 

7 maka digunakan tulangan sebelah
 

Mu/<I>

Rn bam I 

b.d 2 

I 
6 

II(137,52/0,8).10 = 2,953 Mpa
 
= 300.440,52
 

I _ 2,953 
p baru - 3,67544 ·0,010 16 = 0,00816 I 

I 
II 



· c-~. _:~L..:. 

110 '\'tD 

As perlu	 = p barn.b.d
 

= 0,00816.300.440,5
 

= 1134,752mm2
 

digunakan D19, maka A10 = 283,6429 mm 2 

jumlah tulangan terpakai =	 1134,752 = 4,00064 batang
 
283,6429
 

-? maka digunakan 4D19. 

C. Perencanaan Tulangan Lapangan 

Mu maks = 78,281 kNm 

Mn	 = Mu = 97,85 kNm 
<I> 

d	 =h-pb-0sengkang-O,5. 0tul memanjang
 

= 500-40-10-0,5.19 = 440,5 mm
 

°85.f'c.~ [ 600 ]
Pbalance	 = ' fy 600 + fy 

_ 0,85.25.0,85 [ 600 ]_ 0,02709
 
~ 400 600 + 400
 

p maks = 0,75. Pbalance
 

= 0,75.0,02709 = 0,02032
 

p rencana = 0,5. Pmaks
 

= 0,5.0,02032 = 0,0 I°16
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=1,4pmin 
fy 

=	 1,4 = 0 0035
 
400 '
 

fY m = 
0,85.f'c
 

400
 
= 18,82353

0,85.25 

Rn = p.fy(l-i·p·m) 

= 0,01016.400(1-~.0,01016.18,82353) 

= 3,67544 Mpa 

b.dperlu2 --Mn 

Rn 

~Mn.l06 ~ 97,85.10
6 

dpcrlu 
= Rn.b = 3,67544.300 

= 297,8964 mm < d ada = 440,5 mm 

~ maka digllnakan nllangan sebelah 

Mll/<I>
Rn bani 

b.d 2 

6 
(78,28/0,8).10 = 1,68092 Mpa 

= 300.440,5 2 

pbam =	 1,68092 .0,01016=0,00465 
3,67544 
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As perln	 = p barn.b.d 

= 0,00465.300.440,5 

= 614,0537 mm2 

digunakan D19, maka A10 = 283,6429mm2 

jumlah tulangan terpakai =	 614,0537 = 2,16488 batang 
283,6429 

-7 maka digunakan 3D19. 

MOMEN NOMINAL AKTUAL SALOK NEGATIF 

1134,5716
p aktual 

300.500
 

= 0,00756
 

Rn	 = p.f)r.(1-0.5. pm) 

= 0,00756.400.(1-0,5.0,00756. 18,8235) 

= 2,8088 Mpa 

Mnak-	 = 2,8088.300.5002.1006 

=210,66 KNm. 

MOMEN NOMINAL AKTUAL BALOK POSITIF 

850,6429
p aktual 

300.500
 

=0,00567
 

Rn	 = p.f)r.(1-0.5. pm) 

= 0,00567.400.( 1-0,5.0,00567. 18,8235) 

= 2,14696 Mpa 
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Mnak- = 2,14696.300.5002.10-6
 

= 161,022 KNm.
 

300 300I I 

~ • 4D19
• , I TI r 2D19 ~ I~ 

J
I
I 

~I I I I I 01 

uJl 

I 

2D19 3Dl9J I •Jl JI~I 
Tulangan Tumpuan Tulangan Lapangan 

Gambar 4.14 Penulangan balok As A/2-4Iantai 4 

4.4.2 Perencanaan Tulangan Geser 

Vu = 107,5 kN 

Vc = .!.. Jfd. bw .d=.!.·m·300·4405 
6 6 '
 

= 110625 N = 110,625 kN
 

eVe - 0,6.110,625 = 66,075 kN
 

0,5.e.Vc= 0,5.66,075 = 33,0375 kN 

Vs\ = .!.. Jfd. bw .d=.!.·m ·300·4405 
6 6 '
 

= 22025 N = 220,25 kN
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VS2 = 3..&. bw· d=~ . .J25 ·300·440 5 
3 3	 ' 

= 440500 KN = 440,5 kN 

e(Vc+VSI) = 0,6(110,125+220,25) = 198,225 kN 

e(Ve+Vs2) = 0,6(110,125+440,5) = 330,375 kN 

gaya geser rencana pada jarak d dari perletakan 

3,6 - (0,4405 + 0,15) .107,5 Vu kritis 
3,6 

= 89,867kN 

~ eVe = 66,075 kN < Vll kritis = 89,867 kN < e(Ve+Vs1) = 198,225 kN 

Berarti ukuran penampang dapat digunakan tetapi diblltuhkan tulangan 

geser. 

Titik dimana Vu = eVe =66,075 kN 

xl = (66,075/107,5)3600 

= 2212,7442 mm 

Titik dimana Vll = 0,5.eVe = 33,0375 kN 

xl = (33,03751107,5)3600 

= 1106,3721 mm 

•	 Daerah 1 

e.vs = Vu-8.Ve 

= 198,225 - 66,075 = 132,15 KN
 

Vs = 132,15/0,6 = 220,25 kN
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Av.fy.d _ (2.0,25.n:.8' ).240.442,5
 
s 

Vs - 220,25.103
 

= 75,4286mm
 

d 442,5
 
s = -=

4 4
 

= 110,625 mm
 

s = 600 mm
 

s palmi = 70 mID
 

-7 P8-70
 

•	 Daerah 2 

dipakai sengkang geser minimum 

3.Av.fy 3.(2.0,25.n:.8 2 ).240
s = =----'----"'"----

b 300.
 

= 377,1429 mID
 

d 442,5
 
s =-=-

2 2
 

= 221,25 mm
 

s pakai = 220 mID
 

-7P8-200
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~lb116 

107,5 kN 

89,8670 kN 

66,075 kN 

33,0375 kN 

PIO-200PIO-70 

d I 1106,37 mm 

2212,744 rom 

3600 rom 

Gamber 4.15 Diagram tulangan geser balok as A /2-4 lantai 4 
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4.5 Perencanaan Kolom 

4.5.1 Perhitungan Grafik Mn-Pn 

Berikut ini adalah cootoh perhitungan Mn-Pn untuk Ast = 1% Ag. 

1.	 Batang Desak Aksial 

Ag =b.h 
2= 400.400 = 160000 mm


Ast= 1%.Ag
 
2= 1%.160000 = 1600 mm

Po	 = (0,85.fc'.(Ag-Ast) + Ast.tY).10-3
 

= (0,85.25.(160000-1600) + 1600.400). 10-3
 

=4006 KN
 

2.	 Kondisi seimbang 

xb 600.d
 
600 + ty
 

600 .350= 210 nun
 
600+400
 

fs' - xb - d' .600
 
xb
 

210 - 50 
-2-1-0-.600= 457 Mpa> ty = 400 Mpa 

~fs' pakai = 400 Mpa 

ab = fH.xb
 

= 0,85.210 = 178,5 mm
 

Cc = 0,85.fc'.b.ab.1O-3
 

= 0,85.25.400.178,5.10-3 = 1517,250 KN
 

As = As'= Y2.Ast = Y2.1600 = 800 mm2
 

Cs = As'.(fs'-0,85.fc').10-3 
.
 

= 800.(400-0,85.25).10-3 = 303 KN
 

Ts = As.fy.l 0-3
 

= 800.400.10-3 = 320KN
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Mnb	 = Cc.(h/2-a/2) + Cs.(h/2-d') + Ts.(d-h/2) 

= 1517,250.(40012-178,5/2) + 303.(400/2-50) + 320.(350-400/2) 

= 261,485 KNm 

Pnb	 = Cc + Cs - Ts
 

= 1517,250 + 303 - 320 = 1500,250 KN
 

eb = Mnb = 261,485 0 1743 m
 
Pnb 1500,250 '
 

3. Kondisi Patah Desak 

•	 x = 180%.xb
 

= 1,8.210 = 378 mm
 

fs' = x -d' .600
 
x
 

378 - 50 .600 = 520,635 Mpa> fY = 400 Mpa 
378 

~fs' pakai = 400 Mpa 

d-x
fs =--·600 

x
 

350-378
 
= ·600= -44444 Mpa < 4;., = 400 Mpa 378 ' L) 

~fs pakai = -44,444 MPa
 

a = J3l.x
 

= 0,85.378 = 321,300 mm
 

Cc = 0,85.fc'.b.a.1O-3
 

= 0,85.400.400.321,300.10-3 = 2731,050 KN
 

Cs = As'.(fs'-0,85.fc').10-3
 

= 800.(400-0,85.25).10-3 = 303 KN
 

Ts = As.fs.1O-3
 

= 800.-44,444.10-3= -35,556 KN
 

Mn	 = Cc.(h/2-a/2) + Cs.(h/2-d') + Ts.(d-h/2) 

= 2731,05.(400/2-321,3/2) + 303.(400/2-50) - 35,556.(350-400/2) 

= 147,583 KNm 



\ '\ ':)
119 

Pn	 =Cc+Cs-Ts 

= 2731,050 + 303 + 35,556 = 3069,606 1m 

e = Mn = 147,583 0048 m
 
Pn 3069,606 '
 

•	 x = 160%.xb 

= 1,6.210 = 336 mID 

fs'	 = b -d' .600 
b 

336-50 
- .600= 510,714 Mpa > fy = 400 Mpa

336 

~fs' palmi = 400 Mpa 

d-x
fs =--·600
 

x
 

350-336 
= ·600 = 25 Mpa < fy = 400 Mpa

350 

~fs pakai = 25 MPa 

a	 = ~1.x 

= 0,85.336 = 285,6 mm 

Cc	 = 0,85.fc' .b.a.1O-3
 

"-' 0,85.25.400.285,6.10-3 = 2427,6 KN
 

Cs	 = As'.(fs'-0,85.fc').10-~ 

= 800.(400-0,85.25).10-3 = 303 KN 

Ts "-' As.fs.1 0-3 

= 800.25.10-3 
= 20 KN 

Mn	 = Cc.(h/2-a/2) + Cs.(h/2-d') + Ts.(d-h/2) 

= 2427,6.(400/2-285,6/2) + 303.(400/2-50) + 20.(350-400/2) 

= 187,309 KNm 

Pn	 = Cc + Cs - Ts 

= 2427,6 + 303 - 20 = 2710,6 KN 
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e Mn _187,309 = 0,069 m
 
= Pn - 2710,6
 

•	 x = 140%.xb 

= 1,4.210 = 294 mm 

fs' = x -d' .600 
x 

294-50.600= 497,959 Mpa> fy =400 Mpa 
L;,.. 

~fs' pakai = 400 Mpa
 

d-x

fs =--·600 

x 

350-294 
= ·600= 114,286Mpa<fy=400Mpa

350
 

~fs pakai = 114,286 MPa
 

a = l3l.x
 

= 0,85.294 = 249,9 mm
 

Cc = 0,85.fc'.b.a.1O-3
 

= 0,85.25.400.249,9.10-3 = 2124,15 KN
 

Cs = AS'.(fs'-0,85.fc').1O-3
 

= 800.(400 -0,85.25).10-3 = 303 KN
 

Ts =As.fs.lO-3
 

800.114,286.10-3 
- 91,429 KN
 

I 
Mn	 = Cc.(h/2-a/2) + Cs.(h/2-d') + Ts.(d-h/2)
 

= 2124,15.(400/2-249,9/2) + 303.(400/2-50) + 91,429.(350-400/2)
 

= 218,582 KNm
 

Pn	 =Cc+ Cs- Ts 

= 2124,15 + 303 - 91 ,429 = 2335,721 KN 

e =	 Mn _ 218,582 =0 094 m 
Pn 2335,721 ' 

, 
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•	 x = 120%.xb 

= 1,2.210 = 252 mm 

fs'	 = x - d' .600 
x 

252 - 50 .600= 480,952 Mpa > fy = 400 Mpa
252	 . 

~fs' pakai = 400 Mpa 

d-x
fs	 =--·600 

x 

350-252 
= ·600= 233,333 Mpa < fy = 400 Mpa 

252
 

~fs pakai = 233,333 MPa
 

a	 = 13l.x 

= 0,85.252 = 214,2mm 

Cc	 = 0,85.fc' .b.a.l 0-3 

= 0,85.25.400.214,2.10-3 = 1820,7 KN 

Cs	 = AS'.(fs'-0,85.fc').1O-3 

= 800.(400-0,85.25).10-3 = 303 KN 

Ts	 = As.fs.l 0-3 

= 800.233,333.10-3 = 186,667 KN 

Mn	 =Cc.(h/2-a/2) + Cs.(h/2-d') + Ts.(d-h/2) 

= 1820,7.(400/2-214,2/2) + 303.(400/2-50) + 186,667.(350-400/2) 

= 242,593 KNill 

Pn	 =Cc+Cs-Ts 

= 1820,7 +303 -186,667 = 1937,033 KN 

e = Mn 242,593 0 125 m 
Pn 1937,033 ' 

4.	 Patah Tank 

•	 x =90%.xb 

= 0,9.210 = 189 mm II· 



x 
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~r 

fs' = X -d' .600 

189- 50
---.600 = 441,27 Mpa> fy = 400 Mpa 

189
 

~fs' palmi = 400 Mpa
 

d-x
fs =--·600 

x 

350-189 
= ·600= 511 Mpa> fy = 400 Mpa 

350
 

~fs pakai = 400 MPa
 

a = J3l.x
 

= 0,85.189 = 160,65 nun
 

Cc = 0,85.fc'.b.a.1O-3
 

= 0,85.25.400.160,64.10-3 = 1365,525 KN
 

Cs = As'.(fs'-0,85.fc').10-3
 

= 800.(400-0,85.25).10-3 = 303 KN
 

Ts = As.fs.l 0-3
 

= 800.400.10-3 = 320 KN
 

Mn	 = Cc.(h/2-a/2) + Cs.(h/2-d') + Ts.(d-h/2) 

= 136,525.(400/2-160,65/2) + 303.(400/2-50) + 320.(350-400/2) 

- 256,869 KNm 

Pn	 =Cc+ Cs- Ts
 

= 1365,525 + 303 - 320 = 1348,525 KN
 

e = Mn _ 256,869 = 0 190 m
 
Pn 1348,525 '
 

= 80%.xb• x 

=0,8.210= 168mm 
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fs' = x -d' .600 

168- 50 
-1-68-.600 = 421,429 Mpa > fY = 400 Mpa 

-7fs' palmi = 400 Mpa 

fs =_d_-_x .600 
x 

350-168 
= ·600= 650 Mpa > fY = 400 Mpa 

168
 

-7fs palmi = 400 MPa
 

a = l31.x
 

= 0,85.168 = 142,8 mm
 

Cc = 0,85.fc' .b.a.l 0-3
 

= 0,85.25.400.142,8.10-3 = 1213,8 KN
 

Cs = As' .(fs'-0,85.fc').10-3
 

= 800.(400-0,85.25).10.3 = 303 KN
 

Ts = As.fs.1O-3
 

= 800.400. 10-3 = 320 KN
 

Mn	 = Cc.(h/2-a/2) + Cs.(h/2-d') + Ts.(d-h/2) 

= 1213,8.(40012-142,8/2) + 303.(400/2-50) + 320.(350-400/2) 

= 249,545 KNm 

Po	 =Cc+Cs-Ts
 

- 1213,8 + 303 320 -1196,8 KN
 

e	 Mn 249,545 _ 0 208 m
 
Pn 1196,8 '
 

=70%.xb• x 

= 0,7.210 = 147 mm 

fs' = x -d' .600 

147 - 50.600 = 395,918 Mpa < fY = 400 Mpa
 
147
 

x 
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~fs' pakai = 395,918 Mpa
 

d-x

fs =--·600 

x
 

350-147
 
= ·600= 828,571 Mpa> fy = 400 Mpa 

~fs pkai = 400 MPa 

a =J31.x 

= 0,85.147 = 124,950 mm 

Cc = 0,85.fc' .b.a.IO-3 

= 0,85.25.400.124,95.10-3 = 1062,075 KN 

Cs = As' .(fs'-0,85.fc').10-3 

= 800.(395,918 - 0,85.25).10-3 = 299,735 KN 

Ts = As.fs.IO-3 

= 800.400.10-3 = 320 KN 

Mn = Cc.(h/2-a/2) + Cs.(h/2-d') + Ts.(d-h/2) 

= 1062,075.(400/2-124,95/2) + 299,735.(400/2-50) + 320.(350-400/2) 

= 239,022 KNm 

Pn	 = Cc + Cs - Ts
 

= 1062,075 + 299,735 - 320 = 1041,810 KN
 

e Mn 239,022 = 0 229 m
 
Pn 1041,810 '
 

•	 x 60%.xb 

= 0,6.210 = 126 nun 

fs' = x - d' .600
 
x
 

126-50 
:-1-2-6- .600 = 361,905 Mpa < fy = 400 Mpa 

-7fs' pakai = 361,905 Mpa 
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d-x
fs =--·600 

x
 

350-126
 
= ·600 = 1066,667 Mpa> fy = 400 Mpa 

126
 

-7fs pakai = 400 MPa
 

a = J31.x
 

= 0,85.126 = 107,1 nun
 

Cc = 0,85.fc'.b.a.1O-3
 

= 0,85.25.400.107,1.10-3 = 910,35 KN
 

Cs = As' .(fs'-0,85.fc').10-3
 

= 800.(361,905-0,85.25).10-3 = 272,527 KN
 

Ts = As.fs.1O-3
 

= 800.400.10-3 = 320 KN
 

Mn	 = Cc.(h/2-al2) + Cs.(hI2-d') + Ts.(d-h/2) 

= 910,35.(400/2-107,112) + 272,527.(400/2-50) + 320.(350-400/2) 

= 222,199 KNm 

Pn	 =Cc+Cs-Ts
 

= 910,35 + 272,527 - 222,199 = 862,874 KN
 

e = Mn 222,199 = 0257 m
 
Pn 862,874 '
 

5. Batang Lentur Mumi 

ASJYa =----=-
0,85.fc.b 

800.400 = 37,647 mm
 
0,85.25.400
 

Mn = As.fy.(d-al2).106
 

= 800.400.(350-37,467/2).106 = 105,976 KNm
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4.5.2 Perencanaan Tulangan Lentur Kolom 

Dari hasil output SAP didapat data sebagai berikut: 

Untuk koloID lantai 3 B-2 

P M2 M3 P M2 M3 

Da 136,68 8,53 14,65 Db 152,21 8,03 12,7 

La 30,76 3,353 3,09 Lb 30,76 3,32 2,38 

Mua 213,232 15,596 22,524 Mub 231,868 14,948 19,048 

Pereneanaan ko1om sisi atas 

Pu = 213,232 KN 

Mux = 15,596 KNm 

Muy =22,524 KNm 

L =4,2m 

fy =400 MPa 

fe' =25 MPa 

d' =50mm 

b =400mm 

h =400mm 

d =350mm 

<l> = 0,65 

Pu/<1> = 328,04923 KN 

Mux/<1> = 23,99384 KNm 

Muy/<1> = 34,65230 KNm 

~l .;;.. 0,85 
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Perencancaan arab x: 

Po desain = 328,04923 KN 

M desain = 23.993845 KNm 

e = 0,073141 m 

Dari grafik: Po & Mn didapat: 

Ast = 1 % 

= 0,01 x 400 x 400 = 1600 mm 2 

0tu1 = 19mm 

A10 = 283,64 mm2 

1600
Jml tul = = 5,6409 

283,64 

Jml pakai = 6 batang (6019) ~ Ast = 6 x 283,64 = 1701,9 mm2 

As = As' = 0,5.Ast = 0,5. 1701,9 = 850,93 mm2 

xb = 600.d = 600..350 
600 + fy 600 +400 

=210mm 

ab = xb.~1 

= 210.0,85 = 178,5 mm 

fs' = xb - d' x600 
xb 

- 210-50 x600= 457,14 mm 
- 2]0 

fs' < fy = 400 MPa 

--------) 
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Pnb	 = tH.fe'.b.d + As.fy - As'.fs' 

= 0,85.25.400.400 + 850,93.400 - 850.93.400 

= 1517,3 KN 

Mnb	 = 0,85.fe'b.a.(hla-a/2) + As'(fs'-0,85.fe')(hl2-d') + As.fy(d-hl2) 

= 0,85.20.400.178.5(400/178.5-178.5/2) + 850,93.(400-0,85.25).(400/2

50) + 850,93.400(350-400/2) 

=267,43 KNm 

26743
eb - , = 0,1763mm ~ e = 0,073141 m < eb = 0,1763 m 

151~3 . 

PatahDesak 

Perencancaan arab y: 

Pn desain = 213,232 KN 

M desain = 22,524 KNm 

e = 0,10563 m 

Dari grafik Pu & Mn didapat: 

Ast = 1 % 

= 0,01 x 400 x 400 = 1600 mm2 

0tul = 19mm 

A10	 = 283,64 mm2 

1600	 =5,6409
Jml tul	 = 283,64 

Jml pakai = 6 batang (6019) ~ Ast = 6 x 283,64 = 1701,9 mm2 

As == As' == 0,5.Ast == 0,5. 1701,9 == 850,93 mm2 
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xb = 600~ = 600..350 
600 + fy 600 + 400 

=210mm 

ab = xb.131 

= 210.0,85 = 178,5 mm 

fs' = xb - d' x600 
xb 

- 210-50 x600= 457,14 mm 
- 210 

fs' < fy = 400 MPa 

Pnb	 = l31.fc' .b.d + As.fy - As' .fs' 

= 0,85.25.400.400 + 850,93.400 - 850.93.400 

= 1517,3 KN 

Mnb	 = 0,85.fc'b.a.(h/a-a/2) + As'(fs' -0,85.fc')(h/2-d') + As.fy(d-h/2) 

= 0,85.20.400. 178.5(400/178.5-178.5/2) + 850,93.(400-0,85.25).(400/2

50) + 850,93.400(350-400/2) 

=267,43 KNm 

26743
cb ---' - O,1763m1TI ~ e - 0,10563 III ..; cb - 0,1763111

1517,3 

Patah desak 
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4.6 Perencanaan Fondasi Tiang 

Dalam perencanaan proyek ini digunakan pondasi dalam karena lapisan tanah 

keras yang terletak pada kedalaman 9 rn, adapun pondasi dalam yang digunakan 

adalah pondasi boredpile karena lokasi proyek yang terletak dalam area rumah 

sakit. 

4.6.1 Perencananaan Tulangan Pondasi Bored Pile 

Pondasi bored pile yang digunakan direncanakan sebagai tiang panjang pada 

tanah berbutir. 

d =60 ern 

Qa = 390,1284 ton> Paksial =156,0133 ton 

. y	 = 1,686667 gr/crn3 

= 1686,667 kg/rn3 

e = 38,66°
 

Kp = tg2(45°+1/2.9)
 

= tiC45°+1/2.38,66°)
 

tg2 64,33 4,329
 

Ho 10167,867
 

Kp.y.02 = 4,329.1686,667.0,62
 

= 3,8682 

-7 Graflk Ho 2 Vs Mo untuk ujung atas ditahan, didapat1 

Kp.y.D Kp.y.D 

Mo 
1Kp.y.D 3 = 1,

r 

i
._~_.)' 
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Mo= 1,1.Kp:y.D3 

= 1,1.4,329.1686,667.0,61\3 

= 1734,855 kgm 

P = 146941 kg 

1734,855 = 0,011806 m 
eu = 146941 

= 1,11806 em 

ht =60 cm 

eu 1,11806
-=--:.-
ht 60 

= 0,01967 

Nu
a*ou 

,Y.;: .1t.ht 2 

146941
 

0,25.3,14.602
 

= 5] ,9488 kg/cm2 

cr'bk = 175 kg/cm2 

cr *ou 51,9488 .... ----- 
2.ko.cr'bk 2.0,6.175 

= 0,247375 

berdasarkan eu dan, dan grafik Reinforced Concrete Column didapat qtot 
ht 

minimtuTI, sehingbra digunakan syarat tulangan minimum pada Bukll Pedoman 

Perencanaan Untuk Stmktur Beton Bertulang Biasa dan Stmktur Tembok 

Bel1111ang llntuk Gedllng 1983. 
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Untuk D<80 em, maka: 

Amin = ~~g 

02 20,25.3,14.6 = 37,6070 em
 
2
 

Amin = O,01.Ag
 

= 0,01.0,25.3,14.602 = 28,2857 em2
 

Amaks = 0,06.Ag
 

= 0,06.0,25.3,14.602 = 169,7143 em2
 

-7Amin terpakai = 37,6070 em2
 

Digunakan tulangan pokok D19
 

AlD19 =0,25.3,14.1g2
 

= 283,6429 mm2
 

2 = 28364 em, 

_ 37,6070 
n 

2.8364 

= 13,2586 -7 16D19 

TlIlangan spiral 

Digtmakan tulangan spiral PI0 

D 60
Daerah 1, s maks = - = - = 12,5 em, atall 

5 5 

= 12 em, atall 

=6.DI9=6.19= 114mm= 1I,4cm 

s dipakai yang terkeeil dari ketiga s maks yang ada 

-7PI0-l1 
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D 60
Daerah 2, s maks = - = - = 30 em, atau 

2 2 

= 30 em, atau 

= 12.D19 = 6.19 = 228 rom = 22,8 em 

s dipakai yang terkeeil dari ketiga s maks yang ada 

-7P1O-20 

4.6.2 Perencanaan Pile Cap (kepala tiang) 

ht = diameter tiang bor 

=60em 

b = 120 em 

d =5em 

h = 100-5 = 95 em 

e =42,5 em 

M = 0,35.1.1.2,4.0,425+0,35.1.1.1,8.0,425 

= 0,4845 tm 

Digunakan 

Beton mutu K175 = 175 kg/em2 

Beton mutu U39 = 3390 kg/em2 

h 
eu = I M 

2.ko.cr' bk.b 

95 = 62544
 
0,4845.1000.100 '
 
---~----

2.0,6.175.120 
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eu diluar chart Wiratman sehinga digunakan 

qmin = 0,0433 

A = q. 2.ko.cr'bk.b.h 
cr*au 

2.0,6.175.120.95 = 30,5782 cm2 
= 0,0433. 3390 

Oigunakan tulangan 019 

AlD19 = 283,6426 mm 2 

= 2,836426 em2 

305782 . 
n ' - 10,7805 ~ 12019 dengan]arak s = 10 em. 

2,836426 
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PEMBAHASAN 

5.1 Tinjaun Umum 

Pada gedung bertingkat perlakuan struktur akibat beban menyebabakan 

terjadinya distribusi gaya. Untuk mempersingkat bitungan, pereneana 

menganggap elemen-elemen tertentu pada bengunan portal memiliki persamaan 

gaya. Sebingga basil hitungan diambil atau digunakan pada elemen yang memiliki 

momen terbesar diantara tipe batang yang sama. 

Spesifikasi bahan yang dipakai pada desain ulang ini, untuk beton fe' = 

254 MPa, untuk baja tulangan dengan diameter kurang atau sarna dengan 12 mm 

dipakai fy = 240 MPa dan untuk diameter lebih besar digunakan tulangan dengan 

mutu baja fy = 400 MPa. 

Pada Tugas Akhir ini digunakan program SAP 2000 versi 7.42 untuk 

perhitungan portal guna meneari momen-momen yang terjadi pada struktur. Hasil 

momen tersebut dikalikan faktor-faktor dan momen terfaktor ini yang digunakan 

sebagai momen reneana dalam perhitungan. 

5.2 Atap 

Pada pereneanaan ini atap menggunakan rangka baja sebagai kuda

kudanya. Pereneanaan kuda-kuda baja pada Tugas Akhir ini menggtmakan 

metode ASD (Allowable Stress Design) yaitu pereneanaan elastis dari AISC. 

Profil rangka kuda-kuda yang di1:,'1makan yaitll 2L 40x40x5, diameter baut Am:.: 

GY
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(non full draal) diameter Yz" dan tebal pelat sambung 1 em serta profil gording 

Light Lip Channe/l00 x 50 x 20 x 3,2. 

5.3 Pelat 

Pereneanaan tipe pelat dihitung berdasarkan panjang sisi-sisinya dan 

dukungan pada pelat, sehingga didapatkan tipe pelat dua arab dengan ditumpu 

pada keempat sisinya. Pereneanaan pelat mengaeu pada PBI 1971 tabel 13.3.2. 

Tebal pelat lantai direneanakan 120 mm. Penentuan tebal pelat lantai 

didasarkan pada panjang bentang sesuai dengan rumus SK-SNI T-15-1991-03. 

Untuk tulangan pokok dan tulangan bagi digunakan baja tulangan 0 8 mm dengan 

fy = 240 MPa dan fe' = 25 MPa. 

Tabel5.1 Rekapitulasi tulangan pelat lantai terpasang 

Pelat Tebal tulangan tx Ix ty ly 
PLI Tul.Pokok P8-200 P8-200 P8-200 P8-200 

(2,9x 2,4)m 
120mm 

Tul.Bagi P8-200 P8-200 P8-200 P8-200 
PL2 Tul.Pokok P8-200 P8-200 P8-200 P8-200 

(4,8x 2,5)m 120mm 
Tul.Bagi P8-200 P8-200 P8-200 P8-200 

PL3 
(2,9x 2,4)m 120mm Tn1.Pokok P8·200 P8-200 P8-200 P8-200 

Tul.Ragi P8-200 P8-200 P8-200 P8-200 
PL4 

1 ')n .......... 
Tul.Pokok P8-200 P8-200 P8-200 P8-200 

~ I ,kX k,.J Jill Tul.Bagi P8-200 P8-200 P8-200 P8-200 !. 

I 

I 

I 

PL5 
120mm Tul.Pokok P8-200 P8-200 P8-200 P8-200 

(7,2x 2,5)m Tul.Bagi P8-200 P8-200 P8-200 P8-200 
PL6 

(7,2x 2,5)m 120mm Tul.Pokok P8-200 P8-200 P8-200 P8-200 
Tul.Bagi P8-200 P8-200 P8-200 P8-200 

PL7 Tul.Pokok P8-200 P8-200 P8-200 P8-200 
(2,4x 2,4)m 120mm 

Tul.Bagi P8-200 P8-200 P8-200 P8-200 

PL8 Tu1.Pokok P8-200 P8-200 P8-200 P8-200 
(2,5x 2,4)m 

120mm 
Tul.Bagi P8-200 P8-200 P8-200 P8-200 

PL9 
(2,5x 2,4)m 120mm Tu1.Pokok P8-200 P8-200 P8-200 P8-200 

Tul.Bagi P8-200 P8-200 P8-200 P8-200 
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5.4 Balok 

Pada pereneanaan ini didapat penulangan balok yang menggunakan 

tulangan sebelah maupun tulangan rangkap. Penentuan balok tersebut sebagai 

tulangan sebelah atau rangkap didasarkan pada tinggi efektifbalok. Apabila tinggi 

efektif balok yang direneanakan lebih besar dari tinggi efektif balok yang 

diperlukan, maka balok tersebut menggunakan tulangan sebelah. Dan apabila 

tinggi efektif balok yang direneanakan lebih kecil dari tinggi efektif balok yang 

diperlukan, maka balok tersebut menggunakan tulangan rangkap. SpesifIkasi 

bahan yang digunakan adalah fe' = 25 MPa, fy = 400 MPa untuk tulangan ulir dan 

fy = 240 :MPa untuk tulangan polos. Tulangan pokok yang digunakan adalah 0 19 

mm dengan tulangan geser 0 10 mID.•• 

Tabel 5.2 Rekapitulasi tulangan balok terpasang 

Tipe balok 
Dimensi 

(mm) 

Tul Lentur Tumpuan Tul 
Lapangan 
Tul Lentur Kiri Kanan 

Atas Bwh Atas Bwh Atas Bwh 
1-2/Alt4 300/500 4019 2019 2019 2019 2019 2019 
2-4/A It 4 300/500 4019 2019 4019 2019 2019 3019 
4-7/A It 4 300/500 3019 2019 3019 2019 2019 2019 
7-8/A It 4 300/500 4019 2019 5019 2019 2019 3019 
8-9/A It 4 300/500 5019 2019 2019 2019 2019 2019 
1-2/A It 1-3 300/500 4019 2D19 4019 2019 2019 2019 
2-4/A It 1-3 300/500 4019 2019 4019 2019 2019 2019 
4-7/A It 1-3 300/500 3019 2019 3019 2019 2019 2019 
7-8/A It 1-3 300/500 4019 2019 4019 2019 2019 2019 
8-9/A It 1 3001500 4019 2019 2019 2019 2019 2019 
1-2/8 It 4 300/500 2019 2019 4019 2019 2019 2019 
2-4/8 It 4 300/500 3019 2019 3019 2019 2019 2019 
4-7/8 It4 300/500 3019 2019 3019 2019 2019 2019 
7-8/8 It 4 300/500 3019 2019 3019 2019 2019 2019 
8-9/8 It4 300/500 4019 2019 2019 2019 2019 2019 
1-2/8 It 1-3 300/500 2019 2019 3019 2019 2019 2019 
2-4/8 It 1-3 300/500 3019 2019 3019 2019 2019 2019 
4-7/8 It 1-3 300/500 3019 2019 3019 2019 2019 2019 
7-8/8 It 1-3 300/500 3019 2019 3019 2019 2019 2019 
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Ianiutan tabel 5.2 Rekapitulasi tulangan balok terpasang 
8-9/B It 1-3 2D19 2D19 
1-2/C It 4 

4D19 2D19 2D19 2D19300/500 
2D19 2D19 2D19 

2-4/C It 4 
4D19 2D19 2D19300/500 

2D19 4D19 2D19 2D19 3D19 
4-7/C It 4 

4D19300/500 
3D19 2D19 3D19 2D19 2D19 2D19 

7-8/C It 4 
300/500 

2D19 2D194D19 2D19 5D19 3D19 
8-9/C It 4 

300/500 
2D195D19 2D19 2D19 2D19 2D19 

1-2/C It 1-3 
300/500 

2D19 4D19 2D19 2D19 2D19 
2-4/C It 1-3 

4D19300/500 
2D19 2D194D19 2D19 4D19 2D19 

4-7/C It 1-3 
300/500 

3D193D19 2D19 2D19 2D19 2D19 
7-8/C It 1-3 

300/500 
4D19 2D19 2D19 2D19 

8-9/C It 1 
4D19 2D19300/500 

2D19 2D19 2D194D19 2D19 2D19 
1-21D It4 

300/500 
4D19 2D19 2D19 2D19 

2-41D It 4 
2D19 2D19300/500 
3D19 2D19 3D19 2D19 2D19 2D19 

4-71D It 4 
300/500 

2D19 2D19 2D19 2D19 
7-81D It 4 

300/500 3D19 3D19 
3D19 2D19 2D193D19 2D19 2D19 

8-91D It 4 
300/500 

4D19 2D19 2D19 2D19 
1-21D It 1-3 

300/500 2D19 2D19 
3D19 2D19 2D19 2D19 

2-41D It 1-3 
300/500 2D19 2D19 

2D19 2D19 2D19 
4-71D It 1-3 

300/500 3D19 2D19 3D19 
2D19 2D19 2D19 

7-81D It 1-3 
300/500 3D19 2D19 3D19 

2D19 2D19 2D19300/500 3D19 2D19 3D19 

5.5 Kolom 

Kolom juga merupakan struktur portal yang direncanakan berdasarkan 

analisis portal. Penentuan lebar kolom disesuaikan dengan lebar balok agar 

mempennudah pemasangan tulangan. Spesifikasi bahan yang digunakan adalah 

te' = 25 MPa, tY = 400 MPa untuk: tulangan ulir dan tY = 240 MPa untuk tulangan 

polos. Tulangan pokok yang digunakan adalah tulangan ulir diameter 19 rom dan 

tulangan geser menggunakan tulangan polos 10 rom. 

Tabel 5.3 Rekapitulasi tulangan kolom terpasang 

Lantai Kolom Dimensi Tul Tul geser 
Oasar asA 400/400 12019 PIO-150 

asB 400/400 12019 PI0-150 
ase 400/400 12019 PI0-150 
asO 400/400 12019 PIO-150 
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I2DI9400/400 PIO-ISOLtl asA 
I2DI9400/400 PIO-ISOasB 
I2DI9400/400 PIO-ISOasC 
I2DI9400/400 PIO-ISOasD 
I2DI9Lt2 400/400 PIO-ISOasA 
I2DI9400/400 PIO-ISOasB 
I2DI9 PIO-ISO400/400asC 
I2DI9asD 400/400 PIO-ISO 

asA 400/400 I2DI9 PIO-ISOLt3 
asB 400/400 I2DI9 PIO-ISO 

I2DI9 PIO-ISOasC 400/400 
asD I2DI9 PIO-ISO400/400 

I2DI9Lt4 asA 400/400 PIO-ISO 
I2DI9asB 400/400 PIO-ISO 

400/400 I2DI9 PIO-ISOasC 
I2DI9asD 400/400 PIO-ISO 

5.6 Pondasi 

Pondasi direncanakan sebagai pondasi tiang bor atau bored pile. Hal ini 

dikarenakan kondisi tanah yang jelek dan area proyek yang terletak dalam 

lingkungan rumah sakit. 

Pondasi tiang bor ini menggtU1akan tulangan pokok 0 19 mm dan 

®
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BABVI
 

KESIMPULAN DAN SARAN
 

6.1 Kesimpulan 

Berdasarkan hasil perhitungan dan pembahasan pada bab-bab sebelumnya 

dapat diambil kesimpulan sebagai berikut: 

1.	 Bangunan Ramp RSVP Dr. Sardjito terletak dalam area rumah sakit RSVP 

Dr. Sardjito dan direncanakan dengan menggunakan analisis 2-D untuk 

rangka atap dan analisis 3-D untuk portal dengan menggunakan program 

SAP 2000 Versi 7.42. 

2.	 Struktur bengunan yang didisain ulang dibagi menjadi dua, yaitu struktur 

atas dan struktur bawah. Struktur atas merupakan elemen bangunan yang 

berada di atas permukaan tanah, sedangkan struktur bawah merupakan 

elemen bangunan yang terletak di bawah permukaan tanah. 

3.	 Oalam perencanaan ini digunakan metode kekuatan batas yaitu beban keIja 

dinaikkan dengan memberikan faktor beban, sehingga diperoleh suatu beban 

yang dipakai sebagai beban rencana. 

4.	 Perencanaan konstruksi meliputi: 

• Perencanaan rangka atap menggunakan metode elastis (ASD) 
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• Perencanaan pelat menggunakan metode koefisien momen dengan 

mengganggap tumpuan jepit elastis 

momen (tabel13.3.2 PBI 1971) 

sehingga didapat koefisien 

6.2 Saran 

Dengan mempertimbangkan hal-hal tersebut 

beberapa saran, antara lain sebagai berikut: 

diatas, maka dapat diberikan 

1.	 Perlu adanya perhitungan sampai tahap akhir (RAB) pada tugas akhir ini, 

sehingga penghematan dari segi biaya dapat diketahui denganjelas. 

2.	 Perlu adanya redain untuk Tugas Akhir ini dengan peningkatan spesifikasi 

bahan sehingga dikethui sejauh mana efisinesi bahan yang digunakan. 
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Gedubu Head Quarters 

LOA D COM BIN A T ION M U L TIP LIE R S 

COMBO TYPE CiI.SE FACTOR TYPE TITLE 

COMB1 PillD COMB 1 

BHATI 1.4000 STATIC (DEAD) 

COMB2 ADD COMBZ 

BMiI.TI 1.2000 STATIC (DEAD) 
BHIDUP 1.6000 STATIC (LIVE) 

COl1B3 ADD COI1B3 

BHATI 1.0000 STATIC (DEAD) 
BAKI 1. 3000 STATIC (WIND) 
BAKI'\. 1.3000 STATIC (WIND) 

COMB 4 J..DD COMB 4 

BHATI 1.2000 STATlC(DEAD) 
BAKI -1.3UUO STATIC (\-lIND) 
BAKA -1.3000 STATIC (WIND) 
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Gedubu Head Quarters 

J 0 I N T DIS P LAC E MEN T S 

JOINT LOJl.D U1 U2 U3 R1 R2 R3 

1 
1 
1 
1 
1 
1 
1 
1 

BMATI 
BHIDUP 
BAJ<I 
BAKI'\. 
COMB 1 
COMB2 
COMB3 
COMB 4 

1.229E-03 
0.0000 

2.789E-04 
-2.233E-04 
1. 721E-03 
1. 474 £-03 
1.302E-03 
1. 403E-03 

0.0000 
O. 00,)0 
0.0000 
0.0000 
0.0000 
0.0000 
O. 0000 
0.0000 

-0.0134 
-9.492E-04 

2.063E-03 
-2.281E-03 

-0.0188 
-0.0176 
-0.0137 
-0.0158 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

-1. 454E-04 
-9.122E-06 

2.211E-05 
-2.455E-05 
-2.036£-04 
-1.891E-04 
-1.486£-04 
-1.713E-04 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

2 
2 
2 
2 
~ 

"" 2 
2 
2 

BM."'TI 
RHIDUP 
BAKI 
BN<.'" 
COMB1 
COMB 2 
COMB3 
COMB 4 

-2.428£-03 
4.947£-05 
3.012E-03 

-2.901E-03 
-3.400E-03 
-2.835E-03 
-2.284E-03 
-3.058E-03 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

-6.263E-03 
-1. 001E-03 
-2.766E-04 

8.122£-05 
-8.768E-03 
-9.116E-03 
-6.517E-03 
-7.261E-03 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

2.872£-05 
6.029E-06 
2.156E-05 

-1.9301':-05 
4.021E-05 
4.411E-05 
3.166E-05 
j.153E-O~ 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

:; 
3 
3 
3 
3 
3 
3 
1 

DMATI 
BHIDUP 
BJIKI 
BlIY'" 
COHB1 
COMB2 
COHB3 
r.m1rU 

4. ",12£-0:1 
6.963E-04 
4.191E-03 

-j.368E-03 
6.359E-03 
6.565E-03 
4.962E-03 
5.031E-03 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

-0.0223 
-2.925E-03 
-9.226E-04 

1.52GE-04 
-0.0312 
-0.0314 
-0.0233 
-0.0257 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

,.1 ?AF:-05 
1.877E-06 
4.552E-06 

-3.362E-06 
4.380E-05 
4.054E-05 
3.283E-05 
3.599E-05 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

4 
4 
4 

BMJI.TI 
BHIDUP 
BAKI 

0.0000 
0.0000 

4.985E-03 

0.0000 
0.0000 
0.0000 

-0.0243 
-2.561E-03 
-4.210E-04 

0.0000 
0.0000 
0.0000 

0.0000 
0.0000 

3.968E-06 

0.0000 
0.0000 
0.0000 

4 BAKA -4.985E-03 0.0000 -4.210E-04 0.0000 -3.968E-06 0.0000 

4 CO~1Bl 0.0000 O. 00')') -0.0340 0.0000 0.0000 0.0000 

4 COMBZ 0.0000 O. 000 ') -0. 0333 0.0000 0.0000 0.0000 

4 C>J~!B3 0.0000 O. 00,)0 -0.0Z54 0.0000 0.0000 0.0000 
,1 CONB·! 0.0000 0.0000 -O.O:;::il 0.0000 0.0000 0.0000 

5 
5 
5 

Bt·t!'·:r [ 
8H[DUP 
BM:r 

-4.54ZE-03 
-6. %3E-0·1 

3.868E-03 

0.0000 
O.GGfJO 
0.00';1) 

-0.0::::::3 
-2. S1:.25 1::-0) 

1.5:::6E-O·1 

0.0000 
0.0000 
0.0000 

-3.1:3E-05 
-1.877E-06 

3.36:::E-06 

0.0000 
0.0000 
0.0000 

5 OAKi\ -,j. 1 Lll ,:-03 O.OO'}') -St. Z':::(;[·:-'.14 0.0000 -.1. ~':'<~~E-Oo 0.0000 

:> COMBl -6.359E-03 0.00'),0 -'1.03lZ 0.0000 -'1.3801':-05 0.0000 

" 
~; 

1;(,1·18::: 
OOt·1B3 

-6.5651':-03 
-4.96:::E:-03 

o. or~~~O 

0.01)'00 
-0.0:31·\ 
-0.0::33 

0.0000 
!l.OOOO 

-·1. 0~j4 E-05 
-3.2831':-05 

0.0000 
0.0000 

5 O~1-18·1 -5.J3lE-O] O.O!J')·J -0.0::57 O. '00 100 -3.599E-05 '0. GOOO 

G 
6 
G 

Bt-t--'\T [ 
BH [[,ur 
lV,I':[ 

-
Z:3E-03 
nE-05 
OLE-OJ 

0.0 
1).0 

O. '0 

-6.::631::-0 
-1. nD 1 E-;.) 

,'1. 1 ::::E-'J 

!l.0000 
0.11000 
O. DnO') 

-:::.8 
-6.0 

1 ." 

::F.-05 
9E-c)6 
DE-OS 

0.0000 
0.0000 
0.0(:00 
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-4.411E-05 0.0000" COMB2 2.835E-03 0.0000	 -9.116E-03 0.0000 
~""_  

6 
6 COMB3 2.284E-03 0.0000	 -6.517E-03 0.0000 -3.166E-05 0.0000 

-7.261E-03 0.0000 -3.153E-05 0.00006 COMB 4 3.058E-03 0.0000 

-0.0134 1. 454E-04 0.00007 8MATI -1. 229E-03 0.0000	 0.0000 

7 8HIDUP 0.0000 0.0000 -9.492E-04 0.0000 9.122E-06 0.0000 

7 BAKI 2.233E-04 0.0000 -2.281E-03 0.0000 2.455E-05 0.0000 
2.063E-03 0.0000 -2.211E-05 0.00007 BAKA. -2.789E-04 0.0000 

7 COMB1 -1.721E-03 0.0000 -0.0188 0.0000 2.036E-04 0.0000 

7 COMB2 -1. 474E-03 0.0000 0.0000 0.0000-0.0176 1. 891E-04 

7 COMB 3 -1. 302E-03 0.0000 0.0000-0.0137 1.486E-04 0.0000 
0.0000 1.713E-04 0.00007 COMB4 -1.403E-03 0.0000 -0.0158 

0.0000 0.0000 -3.942E-05 0.00000.0000 0.00008 8MATI 
0.0000	 0.00008 8HIDUP 0.0000 0.0000 0.0000	 0.0000 

0.0000 2.496E-058 BAKI 0.0000 0.0000 0.0000	 0.0000 

8 BAKA. 0.0000 0.0000 0.0000 0.0000 -2.443E-05 0.0000 

8 COME1 0.0000 0.0000 0.0000 0.0000 -5.519E-05 0.0000 

8 COME2 0.0000 0.0000 0.0000 0.0000 -4.802E-05 0.0000 

8 COMB3 0.0000 0.0000 0.0000 0.0000 -3.873E-05 0.0000 

8 COMB 4 0.0000 0.0000 0.0000 0.0000 -4.799E-05 0.0000 

9.692E-05 0.0000 

9 8HIDUP 1.894E-04 0.0000 -2.543E-03 0.0000 1.038E-05 0.0000 

9 8AKI 2.260E-03 0.0000 -1.328E-03 0.0000 4.411E-06 0.0000 
0.0000 6.171E-04 0.0000 -1.073E-06 0.0000 

9 8MATI -1.215E-04 0.0000 -0.0199 0.0000 

9 BAKA -2.190E-03 
9 COMB1 -1.701E-04 0.0000 0.0000 0.0000-0.0279 1.357E-04 

COMB2 1. 573E-04 0.0000 -0.0280 0.0000 1.329E-04 0.00009 
9 COMB3 -2.989E-05 0.0000 -0.0208 0.0000 1. 013E-04 0.0000 

9 COMB 4 -2.374E-04 0.0000 -0.0230 0.0000 1.120E-04 0.0000 

10 8MATI 0.0000 0.0000 -0.0260 0.0000 0.0000 0.0000 

10 8HIDUP 0.0000 0.0000 -2.974E-03 0.0000 0.0000 0.0000 

10 8AKI 2.851E-03 0.0000 -4.598E-04 0.0000 -1.601E-06 0.0000 

10 8AKA -2.851E-03 0.0000 -4.598E-04 0.0000 1.601E-06 0.0000 

10 COMB1 0.0000 0.0000 -0.0364 0.0000 0.0000 0.0000 
10 COMB2 0.0000 0.0000 -0.0359 0.0000 0.0000 0.0000 

10 COMB3 0.0000 0.0000 -0.0272 0.0000 0.0000 0.0000 
10 COMB 4 0.0000 0.0000 -0.0300 0.0000 0.0000 0.0000 

11 8MATI 1.215E-04 0.0000 -0.0199 0.0000 -9.692E-05 0.0000 
11 8HIDUP -1.894E-04 0.0000 -2.543E-03 0.0000 -1.038E-05 0.0000 
11 8AKI 2.190E-03 0.0000 6.171E-04 0.0000 1.073E-06 0.0000 

11 BAKA. -2.260E-03 0.0000 -1. 328E-03 0.0000 -4.411E-06 0.0000 
11 COMB1 1.701E-04 0.0000 -0.0279 0.0000 -1.357E-04 0.0000 
11 COMB2 -1.573E-04 0.0000 -0.0280 0.0000 -1.329E-04 0.0000 
11 COMB3 2.989E-05 0.0000 -0.0206 0.0000 -1.013E-04 0.0000 
11 COMB 4 2.374E-04 0.0000 -0.0230 0.0000 -1.120E-04 0.0000 

0.0000 0.0000 0.0000 0.0000 3.942E-05 0.0000 
12 8HIDUP 0.0000 0.0000 0.0000 0.0000 0.0000 
12 8MATI 

0.0000 
12 8AKI 0.0000 0.0000 0.0000 0.0000 2.443E-05 0.0000 
12 8AKA 0.0000 0.0000 0.0000 0.0000 -2.496E-05 0.0000 
12 COMB1 0.0000 O.OUUU U.UOOO 0.0000 5.519l!:-0~ 0.0000 
12 COMB2 0.0000 0.0000 0.0000 0.0000 4.802E-05 0.0000 
12 COMB3 0.0000 0.0000 0.0000 0.0000 0.00003.873E-05 
12 COMB 4 0.0000 0.0000 0.0000 0.0000 4.799E-05 0.0000 
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,.I 0 I N T R r. A C 'I' r n N S 

Fl F2 F3 M1 M2 M3JOrNT LOAD 

8 BMATI 580.6435 0.0000 1374.6400 0.0000 0.0000 0.0000 
8 8HIDUP 82.5774 0.0000 200.0000 0.0000 0.0000 0.0000 
8 8AKI -181.0131 0.0000 -18.6947 0.0000 0.0000 0.0000 
8 8AKA 193.6539 0.0000 60.3237 0.0000 0.0000 0.0000 
8 COt181 812.9009 0.0000 192,1. '1960 0.0000 0.0000 0.0000 
8 COM82 828.8960 0.0000 1969.5680 0.0000 0.0000 0.0000 
8 CO~183 597.0766 0.0000 1428.7577 0.0000 0.0000 0.0000 
8 COM84 680.3390 0.0000 1595.-1503 0.0000 0.0000 0.0000 

1 8MATr -580.6435 0.0000 1374.6400 0.0000 0.0000 0.0000 
1 BH roup -82.5774 0.0000 200.0000 0.0000 0.0000 0.0000 
1 SAKI -193.6539 0.0000 60.3237 0.0000 0.0000 0.0000 
1 SAKA 181.0131 0.0000 -18.6947 0.0000 0.0000 0.0000 
1 CO~t81 -812.9009 0.0000 192,1.4960 0.0000 0.0000 0.0000 
1 CO~182 -828.8960 0.0000 1969.5680 0.0000 0.0000 0.0000 
1 COM83 -597.0766 0.0000 1-128.7577 O. ')000 0.0000 0.0000 
1 COl184 -680.3390 0.0000 1595.4503 0.0000 0.0000 0.0000 
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F RAM E ELEMENT FORCES 

FRAME LOAD LaC P V2 V3 T M2 M3 

1 BMATI 
0.00 

70.71 
141.42 

280.32 
280.32 
280.32 

-4.632E-02 
-4.632E-02 
-4.632E-02 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-24.98 
-21.70 
-18.43 

1 BHIDUP 
0.00 

70.71 
141. 42 

-1.183E-01 
-1.183E-01 
-1.183E-01 

-2.16AE-02 
-2.164E-02 
-2.164E-02 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-3.42 
-1. 89 

-3.580E-01 

1 BAKI 
0.00 

70.71 
31. 76 
31.76 

-3.716E-02 
-3.716E-02 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

-2.56 
6.944E-02 

141.42 31. 76 -3.716E-02 0.00 0.00 0.00 2.70 

1 BAKA 
0.00 -25.44 3.453E-02 0.00 0.00 0.00 1. 79 

70.71 -25.44 3.453E-02 0.00 0.00 0.00 -6.548E-01 
141. 42 -25.44 3.453E-02 0.00 0.00 0.00 -3.10 

1 COMB1 
0.00 392.45 -6.485E-02 0.00 0.00 0.00 -34.97 

'/0.71 
141. 42 

392.45 
392.45 

-6.4R5E-02 
-6.485E-02 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

-30.39 
-25.80 

1 COMB2 
0.00 336.20 -9.021£-02 0.00 0.00 0.00 -35.45 

70.71 336.20 -9.021E-02 0.00 0.00 0.00 -29.07 
141.42 336.20 -9.021E-02 0.00 0.00 0.00 -22.69 

1 COMB3 
0.00 288.55 -4.974E-02 0.00 0.00 0.00 -25.98 

70.71 288.55 -4. 'H41'-0:> 0.00 0.00 0.00 -22.47 
141.42 288.55 -4.974E-02 0.00 0.00 0.00 -18.95 

1 COMB4 
0.00 328.16 -5.216E-02 0.00 0.00 0.00 -28.97 

70.71 328.16 -5.216E-02 0.00 0.00 0.00 -25.28 
141.42 328.16 -5.216E-02 0.00 0.00 0.00 -21. 60 

2 BMATI 
0.00 -503.58 -2.476E-01 0.00 0.00 0.00 -25.61 

102.53 -503.58 -2.476E-01 0.00 0.00 0.00 -2.202E-01 
205.06 -503.58 -2.476E-01 0.00 0.00 0.00 25.17 

2 BHIDUP 
0.00 -71. 04 -2.467E-02 0.00 0.00 0.00 -2.17 

102.53 -71. 04 -2.467E-02 0.00 0.00 0.00 3.569E-01 
205.06 -71.04 -2.467E-02 0.00 0.00 0.00 2.89 

2 BAKI 
0.00 29.62 3.397E-02 0.00 0.00 0.00 4.94 

102.53 29.62 3.397E-02 0.00 0.00 0.00 1. 4 6 
205.06 29.62 3.397E-02 0.00 0.00 0.00 -2 .. 02 

2 BAKA 
0.00 -49.81 -3.892E-02 0.00 0.00 0'-00 -5.36 

102.53 -49.81 -3.892E-02 0.00 0.00 0.00 -1.37 
205.06 -49.81 -3.892E-02 0.00 0.00 0.00 2.62 

2 COMB1 
0.00 -705.01 -3.466E-01 0.00 0.00 0.00 -35.85 

102.53 -705.01 -3.466E-01 0.00 0.00 0.00 -3.082E-01 
205.06 -705.01 -3.466E-01 0.00 0.00 0.00 35.23 

2 COMB2 
0.00 -717.97 -3.366E-01 0.00 0.00 0.00 -34.20 

102.53 -717.97 -3.366E-01 0.00 0.00 0.00 3.068E-01 
205.06 -717.97 -3.366E-01 0.00 0.00 0.00 34.82 

2 COMB3 
0.00 -529.82 -2.540E-01 0.00 0.00 0.00 -26.15 

102.53 -529.82 -2.540E-01 0.00 0.00 0.00 -1.006E-01 
205.06 -529.82 -2.540E-01 0.00 0.00 0.00 25.95 

2 COMB4 
0.00 -578.05 -2.907E-01 0.00 0.00 0.00 -30.19 

102.53 -573.05 -2.907E-01 0.00 0.00 0.00 -3.838E-01 
205.06 -578.05 -2.907E-01 0.00 0.00 0.00 29.42 

3 BHATI 
0.00 -364.55 1.224E-1J 0.00 0.00 0.00 15.2·1 

102.53 -364.55 1.224E-0 0.00 0.00 0.00 2.69 
205.06 -364.55 1.224E-O 0.00 0.00 0.00 -9.86 

3 BHIDUP 
0.00 -18.50 2.307E-0 0.00 0.00 0.00 2.53 

102.53 -18.50 2.307E-0 0.00 0.00 0.00 1.613E-01 
205.06 -13.50 2.307E-0 0.00 0.00 0.00 -2.20 

3 BAKI 
0.00 7 .09 1. 63 E-O 0.00 0.00 0.00 1.7 

102.53 7 . 09 1. 63 E-O 0.00 0.00 0.00 5.020E-0 
205.06 7 . 09 1. 63 E-Ci 0.00 0.00 0.00 -1. " 
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0.00 5.209E-02102.53 -94.03 -8.991E-03 0.00 0.00 
0.00 0.00 9.739E-01205.06 -94.03 -8.991E-03 0.00 

3 COMB1 
0.00 -510.37 1. 713E-01 0.00 0.00 0.00 21.33 

3.76102.53 -510.37 1.713E-01 0.00 0.00 0.00 
0.00 -13.80205.06 -510.37 1.713E-01 0.00 0.00 

3 COMB2 
0.00 0.00 0.00 22.330.00 -467.07 1.838E-01 

102.53 -467.07 1.838E-01 0.00 0.00 0.00 3.48 
-15.36205.06 -467.07 1.838E-01 0.00 0.00 0.00 

3 COMB3 
0.00 0.00 0.00 16.350.00 -393.08 1.319E-01 

102.53 -393.08 1.319E-01 0.00 0.00 0.00 2.82 

205.06 -393.08 1. 319E-01 0.00 0.00 0.00 -10.70 

3 COMB 4 
0.00 17.170.00 -408.93 1. 373E-01 0.00 0.00 

102.53 -408.93 1.373E-01 0.00 0.00 0.00 3.09 

205.06 -408.93 1.373E-01 0.00 0.00 0.00 -10.99 

4 SHATI 
0.00 0.00 -9.860.00 -364.55 -1. 224E-01 0.00 

102.53 -364.55 -1.224E-01 0.00 0.00 0.00 2.69 

205.06 -364.55 -1.224E-01 0.00 0.00 0.00 15.24 

BHIDUP 
0.00 -18.50 -2.307E-02 0.00 0.00 0.00 -2.20 

0.00 0.00 1.613E-01102.53 -18.50 -2.307E-02 0.00 
205.06 -18.50 -2.307E-02 0.00 0.00 0.00 2.53 

BAKI 
0.00 -94.03 8.991E-03 0.00 0.00 0.00 9.739E-01 

102.53 -94.03 8.991E-03 0.00 0.00 0.00 5.209E-02 
0.00 0.00 -8.698E-01205.06 -94.03 8.991E-03 0.00 

BAKA 
0.00 72.09 -1.632E-02 0.00 0.00 0.00 -1. 62 

102.53 72.09 -1.632E-02 0.00 0.00 0.00 5.020E-02 

205.06 72.09 -1.632E-02 0.00 0.00 0.00 1.72 

COMB1 
0.00 -510.37 -1.713E-01 0.00 0.00 0.00 -13.80 

102.53 -510. :n -1.713E-01 0.00 0.00 0.00 3.76 

205.06 -510.37 -1.713E-01 0.00 0.00 0.00 21.33 

4 COMB2 
0.00 -467.07 -1.838E-01 0.00 0.00 0.00 -15.36 

102.53 -467.07 -1. 838E-01 0.00 0.00 0.00 3.48 
205.06 -467.07 -1.838E-01 0.00 0.00 0.00 22.33 

4 COMB3 
0.00 -393.08 -1.319E-01 0.00 0.00 0.00 -10.70 

102.53 -393.08 -1.319E-01 0.00 0.00 0.00 2.82 
205.06 -393.08 -1. 319E-01 0.00 0.00 0.00 16.35 

4 COMB4 
0.00 -408.93 -1.373E-01 0.00 0.00 0.00 -10.99 

102.53 -408.93 -1.373E-01 0.00 0.00 0.00 3.09 
205.06 -408.93 -1.373E-01 0.00 0.00 0.00 17.17 

5 SHATI 
0.00 -503.58 2.476E-01 0.00 0.00 0.00 25.17 

102.53 -503.58 2.476E-01 0.00 0.00 0.00 -2.202E-01 
205.06 -503.58 2.476E-01 0.00 0.00 0.00 -25.61 

5 BHIDUP 
0.00 -71.04 2.467E-02 0.00 0.00 0.00 2.89 

102.53 -71.04 2.467E-02 0.00 0.00 0.00 3.569E-01 
205.06 -71. 04 2.467E-02 0.00 0.00 0.00 -2.17 

5 BAKI 
0.00 -49.81 3.892E-02 0.00 0.00 0.00 2.62 

102.53 -49.81 3.892E-02 0.00 0.00 0.00 -1.37 
205.06 -49.81 3.892E-02 0.00 0.00 0.00 -5.36 

5 BAKA. 
29.62 -3.397E-02 0.00 0.00 0.00 -2.020.00 

102.53 29.62 -3.397E-02 0.00 0.00 0.00 1. 4 6 
205.06 29.62 -3.397E-02 0.00 0.00 0.00 4.94 

5 COMB1 
0.00 -705.01 3.466E-01 0.00 0.00 0.00 35.23 

102.53 -705.01 3.466E-01 0.00 0.00 0.00 -3.082E-01 
205.06 -705.01 3.466E-01 0.00 0.00 0.00 -35.85 

5 COMB2 
0.00 -717.97 3.366E-01 0.00 0.00 0.00 34.82 

102.53· -717.97 3.366E-01 0.00 0.00 0.00 3.068E-01 
205.06 -717.97 3.366E-01 0.00 0.00 0.00 -34.20 

5 CO~lB3 

0.00 -529.82 2.540E-01 0.00 0.00 0.00 25.95 
102.53 -529.82 2.540E-01 0.00 0.00 0.00 -1.006E-01 
205.06 -529.82 2.540E-01 0.00 0.00 0.00 -26.15 

5 COMB4 
0.00 -578.05 2.907E-Ol 0.00 0.00 0.00 29.42 

102.53 -578.05 2.907E-Ol 0.00 0.00 0.00 -3.838E-Ol 
205.06 -578.05 2.907E-Ol 0.00 0.00 0.00 -30. 19 

6 B~IAT I 
0.00 280.32 4.632£-02 0.00 0.00 0.00 -18.43 

70.71 280.32 4.632E-02 0.00 0.00 0.00 -21.70 
141.·12 280.32 4.632E-02 0.00 0.00 0.00 -24.98 

6 BHIDUP 
0.00 -1.183E-Ol 2.164E-02 0.00 0.00 0.00 -3.580E-01 
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6 BAKI 
O. 00 

70.71 
141.42 

-25.44 
-25.44 
-25.44 

-3.453E-02 
-3.453E-02 
-3.453E-02 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
O.CO 

-3.10 
-6.548E-01 

1. 79 

6 BAKA 
O. 00 

70.71 
141.42 

31. 76 
31.76 
31.76 

3.716E-02 
3.716E-02 
3.716E-02 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00/ 
O.CO 

2.70 
6.944E-02 

-2.56 

6 COMB1 
0.00 

70.71 
141.42 

392.45 
392.45 
392.45 

6.485E-02 
6.485E-02 
6.485E-02 

0.00 
0.00 
0.00 

0.00 
O. 00 / 
0.00/ 

/ 
/ 0.00 

0.00 
0.00 

-25.80 
-30.39 
-34.97 

6 COMB2 
0.00 

70.71 
141.42 

336.20 
336.20 
336.20 

9.021E-02 
9.021E-02 
9.021E-02 

0.00 
0.00 
0.00 

/ 

~~OO 
0.00 
0.00 

0.00 
0.00 
0.00 

-22.69 
-29.07 
-35.45 

6 COMB3 
0.00 

70.71 
141.42 

288.55 
288.55 
288.55 

4.974E-02 
4.974E-02 
4.974E-02 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-18.95 
-22.47 
-25.98 

6 COMB4 
0.00 

70.71 
141.42 

328.16 
328.16 
328.16 

5.216E-02 
5.216E-02 
5.216E-02 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-21.60 
-25.28 
-28.97 

I:lMATl 
O. 00 

25.00 
-198.25 
-198.25 

8.733E-01 
8.733E-01 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

24.98 
3.15 

50.00 -198.25 8.733E-01 0.00 0.00 0.00 -18.68 

75.00 -198.25 8.733E-01 0.00 0.00 0.00 -40.52 
100.00 -198.25 8.733E-01 0.00 0.00 0.00 -62.35 

7 BHIDUP 
0.00 6.835E-02 9.A95F.-02 0.00 0.00 0.00 3.42 

25.00 6.835E-02 9.895E-02 0.00 0.00 0.00 9.447E-01 

50.00 6.835E-02 9.895E-02 0.00 0.00 0.00 -1.53 

75.00 6.835E-02 9.895E-02 0.00 0.00 0.00 -4.00 
100.00 6.835E-02 9.895E-02 0.00 0.00 0.00 -6.48 

7 BAKI 
0.00 -44.98 6.120E-02 0.00 0.00 0.00 2.56 

25. 00 -44.98 6.120E-02 0.00 0.00 0.00 1.03 
50.00 -44.98 6.120E-02 0.00 0.00 0.00 -5.016E-01 
75.00 -44.98 6.120E-02 0.00 0.00 0.00 -2.03 

100.00 -44.98 6.120E-02 0.00 0.00 0.00 -3.56 
7 BAKA 

0.00 36.01 -3.531E-02 0.00 0.00 0.00 -1.79 
25.00 36.01 -3.531E-02 0.00 0.00 0.00 -9.042E-01 
50.00 36.01 -3.531E-02 O. 00 0.00 0.00 -2.152E-02 
75.00 36.01 -3.531E-02 0.00 0.00 0.00 8.612E-01 

100.00 36. 01 -3.531E-02 0.00 0.00 0.00 1. 74 
7 COMB1 

0.00 -277.55 1.22 0.00 0.00 0.00 34.97 
25.00 -277.55 1.22 0.00 0.00 0.00 4.41 
50.00 -277.55 1.22 0.00 0.00 0.00 -26.16 
75.00 -277.55 1.22 0.00 0.00 0.00 -56.72 

100.00 -277.!:J5 1.22 0.00 0.00 0.00 --87.29 
7 r':OMJ:lZ 

0.00 -237.79 1.21 0.00 0.00 0.00 35.45 
25.00 -237.79 1.21 0.00 0.00 0.00 5.29 
50.00 -237.79 1. 21 0.00 0.00 0.00 -24.87 
75.00 -237.79 1.21 0.00 0.00 0.00 -55.02 

100.00 -237.79 1. 21 0.00 0.00 0.00 -85.18 
7 GOf-TRl 

0.00 -209.92 9.069E-01 0.00 0.00 0.00 25.98 
25.00 -209.92 9.069E-01 0.00 0.00 0.00 3.31 
50.00 -209.92 9.069E-01 0.00 0.00 0.00 -19.36 
75.00 -209.92 9.069E-01 0.00 0.00 0.00 -42. 04 

100.00 -209.92 9.069E-01 0.00 0.00 0.00 -64.71 
7 COMB4 

0.00 -226.23 1. 01 0.00 0.00 0.00 28.97 
25.00 -226.23 1. 01 0.00 0.00 0.00 3.62 
50.00 -226.23 1. 01 0.00 0.00 0.00 -21.74 
75.00 -226.23 1. 01 0.00 0.00 0.00 -47.10 

100.00 -226.23 1. 01 0.00 0.00 0.00 -72.45 

8 BHATI 
0.00 -859.27 -6.903E-01 0.00 0.00 0.00 -70.24 

79.99 -859.27 -6.903E-01 0.00 0.00 0.00 -15.02 
159.98 -859.27 -6.903E-01 0.00 0.00 0.00 40.20 

BHLDUP 
0.00 -91.02 -8.197E-02 0.00 0.00 0.00 -7.75 

79.99 -91.02 -8.197E-02 0.00 0.00 0.00 -1.19 
159.93 -91.02 -8.197E-02 0.00 0.00 0.00 5.36 

8 8l\~; [ 
0.00 149.93 9.822E-03 0.00 0.00 0.00 3.05 

79.9" U9.93 9.822E-03 0.00 0.00 0.00 2.26 
159.93 149.93 9.822E-03 0.00 0.00 0.00 1. 48 

e BAKA 
0.00 -173.78 - .862E-0 0.00 0.00 0.00 -·1.86 

79.99 -173.73 - .862E-0 0.00 0.00 0.00 -2.57 
159.98 -173.78 - .862E-0 0.00 0.00 0.00 -2.840E-Ol 

8 COH81 
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159.98 
-l:':Ui.~1 

-1202.97 
-~.bbqt.:-U.i 

-9.664E-01 
U.UU 
0.00 

'J •.J:J 

0.00 
v.uv 
0.00 

-~.L.u-, 

56.27 

8 COMB2 
0.00 

79.99 
159.98 

-1176.75 
-1176.75 
-1176.75 

-9.595E-01 
-9.595E-01 
-9.595E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-96.68 
-19.93 

56.82 

8 COMB3 
0.00 

79.99 
159.98 

-890.27 
-890.27 
-890.27 

-7.147E-01 
-7.147E-01 
-7.147E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-72.59 
-15.42 

41. 75 

8 COMB4 
0.00 

79.99 
159.98 

-1000.11 
-1000.11 
-1000.11 

-8.039E-01 
-8.039E-01 
-8.039E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-81.93 
-17.62 

46.68 

9 BMATI 
0.00 

79.99 
159.98 

-247.62 
-247.62 
-247.62 

1.132E-01 
1.132E-01 
1.132E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

19.73 
10.68 

1. 62 

9 BHIDUP 
0.00 

79.99 
159.98 

-35.67 
-35.67 
-35.67 

2.676E-02 
2.676E-02 
2.676E-02 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

3.28 
1.14 

-9.977E-01 

9 BAKI 
0.00 

79.99 
1~9.98 

90.96 
90.96 
90.96 

3.928E-02 
3.928E-02 
3.928E-02 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

3.80 
6.624E-01 

-'2.48 

9 BAKA 
0.00 -106.28 -3.373E-02 0.00 0.00 0.00 -2.99 

79.99 -106.28 -3.373E-02 0.00 0.00 0.00 -2.946E-01 
159.98 -106.28 -3.373E-02 0.00 0.00 0.00 2.40 

9 COMB1 
0.00 

79.99 
-346.67 
-346.67 

1. 584E-01 
1.584E-01 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

27.62 
14.95 

159.98 -346.67 1. 584E-01 0.00 0.00 0.00 2.27 

9 COMB2 
0.00 -354.21 1.786E-01 0.00 0.00 0.00 28.93 

79.99 -354.21 1.786E-01 0.00 0.00 0.00 14.64 
159.98 -354.21 1.786E-01 0.00 0.00 0.00 3.530E-01 

9 COMB3 
0.00 -267.54 1. 204E-01 0.00 0.00 0.00 20.79 

79.99 -267.54 1.204E-01 0.00 0.00 0.00 11.16 
159.98 -267.54 1. 204E-01 0.00 0.00 0.00 1. 53 

9 COMB 4 
0.00 -277 .23 1.286E-01 0.00 0.00 0.00 22.62 

79.99 -277 .23 1.286E-01 0.00 0.00 0.00 12.34 
159.98 -277.23 1.286E-01 0.00 0.00 0.00 2.05 

10 BMATI 
0.00 -247.62 -1.132E-01 0.00 0.00 0.00 1. 62 

79.99 -247.62 -1.132E-01 0.00 0.00 0.00 10.68 
159.98 -247.62 -1. 132E-01 0.00 0.00 0.00 19.73 

10 BHIDUP 
0.00 -35.67 -2.676E-02 0.00 0.00 0.00 -9.977E-01 

79.99 -35.67 -2.676E-02 0.00 0.00 0.00 1.14 
159.98 -35.67 -2.676E-02 0.00 0.00 0.00 3.28 

10 BAKI 
0.00 -106.28 3.373E-02 0.00 0.00 0.00 2.40 

79.99 -106.28 3.373E-02 0.00 0.00 0.00 -2.94 (jE-01 
159.98 -106.28 3.373E-02 0.00 0.00 0.00 -2.99 

10 BAKA 
0.00 90.% -3.920E-02 0.00 0.00 0.00 -2.48 

79.99 90.96 -3.928E-02 0.00 0.00 0.00 6.624E-01 
159.98 90.96 -3.928E-02 0.00 0.00 0.00 3.80 

10 CONS1 
0.00 -346.67 -1. 584E-01 0.00 0.00 0.00 2.27 

79.99 -346.67 -1. 584E-01 0.00 0.00 0.00 14.95 
159.98 -346.67 -1. 584E-01 0.00 0.00 0.00 27.62 

10 COMB2 
0.00 -354.21 -1. 70GE-01 0.00 0.00 0.00 3.530E-01 

79.99 -354.21 -1.786E-01 0.00 0.00 0.00 14.64 
159.9fJ -354. :>1 -1 .7RfiF.-01 0.00 0.00 0.00 28.93 

10 COMB3 
0.00 -267.54 -1.204E-01 0.00 0.00 0.00 1. 53 

79.99 -267.54 -1. 204E-01 0.00 0.00 0.00 11.16 
159.98 -267.54 -1.204E-01 0.00 0.00 0.00 20.79 

10 COMB4 
0.00 -277.23 -1.286E-01 0.00 0.00 0.00 2.05 

79.99 -277.23 -1.286E-01 0.00 0.00 0.00 12.34 
159.98 -277.23 -1. 286E-01 0.00 0.00 0.00 22.62 

11 Dr·IATI 
0.00 -859.27 6.903E-01 0.00 0.00 0.00 40.20 

79.99 -859.27 6.903E-01 0.00 0.00 0.00 -15.02 
159.98 -859.27 6.903E-01 0.00 0.00 0.00 -70.24 

11 BH I DUP 

11 

0.00 
79.99 

159.98 
BAKI 

-91.02 
-91.02 
-91.02 

8.197E-02 
8.197E-02 
8.197E-02 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

5.36 
-1. 19 
-7.75 -6) 

0.00 -173.78 2.862E-02 0.00 0.00 0.00 -::.840E-01 
79.99 -173.78 2.862E-02 0.00 0.00 0.00 -2.57 

I 



~L D~ 

0.00 149.93 -9.822E-03 0.00 0.00 0.00 1.48 
0.00 2.2679.99 149.93 -9.822E-03 0.00 0.00 

159.98 149.93 -9.822E-03 0.00 0.00 0.00 3.05 

11 COMB1 
0.00 0.00 56.270.00 -1202.97 9.664E-01 0.00 

0.00 0.00 0.00 -21.0379.99 -1202.97 9.664E-01 
0.00 -98.33159.98 -1202.97 9.664E-01 0.00 0.00 

11 COMB2 
0.00 -1176.75 9.595E-01 0.00 0.00 0.00 56.82 

0.00 0.00 -19.9379.99 -1176.75 9.595E-01 0.00 
0.00 0.00 0.00 -96.68 

11 COMB3 
159.98 -1176.75 9.595E-01 

0.00 -890.27 7.147E-01 0.00 0.00 0.00 41. 75 

79.99 -890.27 7.147E-01 0.00 0.00 0.00 -15.42 
0.00 0.00 -72.59159.98 -890.27 7.147E-01 0.00 

11 COMB4 
0.00 -1000.11 8.039E-01 0.00 0.00 0.00 46.68 

79.99 -1000.11 8.039E-01 0.00 0.00 0.00 -17.62 
-81.93159.98 -1000.11 8.039E-01 0.00 0.00 0.00 

12 BMA.TI 
0.00 -198.25 -8.733E-01 0.00 0.00 0.00 -62.35 

25.00 -198.25 -8.733E-01 0.00 0.00 0.00 -40.52 

50.00 -198.25 -8.733E-01 0.00 0.00 0.00 -18.68 

75.00 -198.25 -8.733E-01 0.00 0.00 0.00 3.15 
0.00 0.00 24.98 

12 BHIDUP 
100.00 -198.25 -8.7JJE-01 0.00 

0.00 6.835E-02 -9.895E-02 0.00 0.00 0.00 -6.48 
25.00 6.835E-02 -9.895E-02 0.00 0.00 0.00 -4.00 

0.00 0.00 -1.5350.00 6.835E-02 -9.895E-02 0.00 
75.00 6.835E-02 -9.895E-02 0.00 0.00 0.00 9.447E-01 

100.00 6.8J5E-02 -9.895E-02 0.00 0.00 0.00 3.42 

12 SAKI 
0.00 36.01 3.531E-02 0.00 0.00 0.00 1. 74 

25.00 36.01 3.531E-02 0.00 0.00 0.00 8.612E-01 

50.00 36.01 3.531E-02 0.00 0.00 0.00 -2.152E-02 
3.531E-02 0.00 0.00 0.00 -9.042E-0175.00 36.01 

100.00 36.01 3.531E-02 0.00 0.00 0.00 -1.79 

12 BAKA 
0.00 -44.98 -6.120E-02 0.00 0.00 0.00 -3.56 

25.00 -44.98 -6.120E-02 0.00 0.00 0.00 -2.03 
50.00 -44.98 -6.120E-02 0.00 0.00 0.00 -5.016E-01 

1.0375.00 -44.98 -6.120E-02 0.00 0.00 0.00 
100.00 -44.98 -6.120E-02 0.00 0.00 0.00 2.56 

12 COMB1 
0.00 -87.290.00 -277.55 -1.22 0.00 0.00 

0.00 0.00 0.00 -56.7225.00 -277.55 -1.22 
50.00 -277.55 -1.22 0.00 0.00 0.00 -26.16 
75.00 -277.55 -1.22 0.00 0.00 0.00 4.41 

100.00 -277.55 -1.22 0.00 0.00 0.00 34.97 

12 COMB2 
0.00 -237.79 -1.21 0.00 0.00 0.00 -85.18 

25.00 -237.79 -1. 21 0.00 0.00 0.00 -55.02 
50.00 -237.79 -1. 21 0.00 0.00 0.00 -24.87 

Cl.;.>lj75.00 -237.79 -1.21 0.00 0.00 0.00 

100.00 -237.79 -1.21 0.00 0.00 0.00 35.45 
12 COMB3 

0.00 -209.92 -9.069E-01 0.00 0.00 0.00 -64.71 
?fi.OO -7.09. 'l? -9.069E-01 0.00 0.00 0.00 -42.04 
.~O. 00 -7.09. 'l? -9.069E-01 0.00 0.00 0.00 -19.36 
75.00 -20ry .. ~2 ·~.06~1i:-01 0.00 0.00 0.00 3.31 

100.00 -209.92 -9.069E-01 0.00 0.00 0.00 25.98 
12 COMB 4 

0.00 -226.23 -1.01 0.00 0.00 0.00 -72.45 
25.00 -226.23 -1.01 0.00 0.00 0.00 -47 .10 
50.00 -226.23 -1. 01 0.00 0.00 0.00 -21.74 
75.00 -226.23 -1. 01 0.00 0.00 0.00 3.62 

0.00 0.00 0.00 28.97100.00 -226.23 -1. 01 

13 Dl1l\TI 
0.00 -1010.06 -3.980E-01 0.00 0.00 0.00 -7.89 

50.00 -1010.06 -3.9AOE-01 0.00 0.00 0.00 1::'.01 
100.00 -1010.06 -3.980E-01 0.00 0.00 0.00 31.91 

13 BHIDUP 
0.00 -161. 37 -4.827E-02 0.00 0.00 0.00 -1.27 

50.00 -161.37 -4.827E-02 0.00 0.00 0.00 1.14 
100.00 -161. 37 -4.827E-02 0.00 0.00 0.00 3.55 

13 BAKI 
0.00 -44.61 1. 442E-01 0.00 0.00 0.00 6.61 

50.00 -01 4. 61 1. 442E-01 0.00 0.00 0.00 -5.998E-01 
100.00 -44.61 1.442E-01 0.00 0.00 0.00 -7.81 

13 BAKA 
0.00 13.10 -1.502E-01 0.00 0.00 0.00 -6.61 

50.00 13.10 -1.502E-01 0.00 0.00 0.00 9.045E-01 
100.00 13.10 -1.502E-01 0.00 0.00 0.00 8.42 

13 COMB1 
0.00 -1414. 09 -5.572E-01 0.00 0.00 0.00 -11. 04 

50.00 -1414.09 -5.572E-01 0.00 0.00 0.00 16.81 
100.00 -1414.09 -5.572E-01 0.00 0.00 0.00 44.67 

13 COt~B2 

0.00 -1470.26 -5.548E-01 0.00 0.00 0.00 -11. 50 
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13 COMB3 
0.00 

50.00 
100.00 

-1051.02 
-1051. 02 
-1051.02 

-4.058E-01 
-4.058E-01 
-4.058E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-7.88 
12.41 
32.70 

13 COMB4 
0.00 

50.00 
100.00 

-1171.12 
-1171.12 
-1171.12 

-4.698E-01 
-4.698E-01 
-4.698E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
O. 00 

0.00 
0.00 
0.00 

-9.47 
14. 02 
37.51 

14 BMATI 
0.00 

88.70 
177.40 

-216.10 
-216.10 
-216.10 

-2.536E-01 
-2.536E-01 
-2.536E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-29.02 
-6.52 
15.97 

14 BHIDUP 
0.00 

88.70 
177.40 

-34.70 
-34.70 
-34.70 

-2.193E-02 
-2.193E-02 
-2.193E-02 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-2.79 
-8.444E-01 

1.10 

14 BAKI 
0.00 

88.70 
177.40 

36.88 
36.88 
36.88 

4.293E-02 
4.293E-02 
4.293E-02 

0.00 
0.00 
0.00 

0.00 
O. 00 
0.00 

0.00 
0.00 
0.00 

3.82 
1.402E-02 

-3.79 

14 BAKA 
0.00 

88.70 
177.40 

-42.23 
-42.23 
-42.23 

-4.858E-02 
-4.858E-02 
-4.858E-02 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-4.54 
-2.274E-01 

4.08 

14 COMB1 
0.00 

88.70 
177.40 

-302.54 
-302.54 
-302.54 

-3.551E-01 
-3.551E-01 
-3.551E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-40.62 
-9.13 
22.36 

14 COMB 2 
0.00 

88.70 
177.40 

-314.84 
-314.84 
-314.84 

-3.394E-01 
-3.394E-01 
-3.394E-01 

0.00 
0.00 
0.00 

0.00 
O. 00 
0.00 

0.00 
0.00 
0.00 

-39.28 
-9.18 
20.93 

14 COMB3 
0.00 

88.70 
177.40 

-223.06 
-223.06 
-223.06 

-2.610E-01 
-2.610E-01 
-2.610E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-29.95 
-6.80 
16.35 

14 COMB 4 
0.00 

88.70 
177.40 

-252.36 
-252.36 
-252.36 

-2. 970E-01 
-2. 970E-01 
-2.970E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-33.89 
-7.55 
18.80 

15 BMATI 
0.00 

127.40 
106.60 
106.60 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

254.80 106.60 0.00 0.00 0.00 0.00 0.00 

15 BHIDUP 
0.00 26.13 0.00 0.00 0.00 0.00 0.00 

127.40 26.13 0.00 0.00 0.00 0.00 0.00 
254.80 26.13 0.00 0.00 0.00 0.00 0.00 

15 BAKI 
0.00 2.46 2.341E-02 0.00 0.00 0.00 3.37 

127.40 2.46 2.341E-02 0.00 0.00 0.00 3.853E-01 
254.80 2.46 2.341E-02 0.00 0.00 0.00 -2.60 

15 BAKA 
0.00 2.46 -2.341E-02 0.00 0.00 0.00 -3.37 

127.40 
254.80 

2.46 
2.4f5 

-2.341E-02 
-7."'I41E-02 

0.00 
0.00 

0.00 
0.00 

0.00 
0,00 

-3.853E-01 
2.60 

15 COMB 1 
0.00 119.21 0.00 0.00 0.00 0.00 0.00 

127.40 149.24 0.00 0.00 0.00 0.00 0.00 
:~:>1 • H0 11'Jl.~1 0.00 0.00 O. tllJ I.I.OIJ IJ.OO 

15 COMB2 
0.00 169.74 0.00 0.00 0.00 0.00 0.00 

127.40 169.74 0.00 0.00 0.00 0.00 0.00 
254.80 169.74 0.00 0.00 0.00 0.00 0.00 

15 COMB3 
0.00 113.00 0.00 0.00 0.00 0.00 0.00 

127.40 113.00 0.00 0.00 0.00 0.00 0.00 
254.80 113.00 0.00 0.00 0.00 0.00 0.00 

15 COMB4 
0.00 121. 53 0.00 0.00 0.00 0.00 0.00 

127.40 121.53 0.00 0.00 0.00 0.00 0.00 
254.80 121. 53 0.00 0.00 0.00 0.00 0.00 

16 BMATI 
0.00 -216.10 2.536E-01 0.00 0.00 0.00 29.02 

88.70 -216.10 2.536E-01 0.00 0.00 0.00 6.52 
177.40 -216.10 2.536E-01 0.00 0.00 0.00 -15.97 

16 BHIDUP 
0.00 -34.70 2.193E-02 0.00 0.00 0.00 2.79 

88.70 -34.70 2.193E-02 0.00 0.00 0.00 8.444E-01 
177.40 -34.70 2.193E-02 0.00 0.00 0.00 -1.10 

16 BAKI 
0.00 -42.23 4.858E-0 0.00 0.00 0.00 4.54 

88.70 -42.23 4.858E-0 0.00 0.00 0.00 2.2741':-01 
177.40 -42.23 4.858E-0 0.00 0.00 0.00 -4.08 

16 BAKA 
0.00 36.88 -4. 93E-0 0.00 0.00 0.00 -3.8 

88.70 36.88 -4. 93E-0 0.00 0.00 0.00 -1. 402E-0 
177.40 36.88 -4. 93E-0 0.00 0.00 0.00 3.7 
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88.70 -302.54 3.5518-01 0.00 0.00 0.00 9.13 
0.00 -22.36177.40 -302.54 3.55IE:-01 0.00 0.00 

16 COMB2 
0.00 -314.84 3.3948-01 0.00 0.00 0.00 39.28 

88.70 -314.84 3.3948-01 0.00 0.00 0.00 9.18 
-20.93177.40 -314.84 3.3948-01 0.00 0.00 0.00 

16 COMB3 
0.00 0.00 29.950.00 -223.06 2.6108-01 0.00 
0.00 6.8088.70 -223.06 2.6108-01 0.00 0.00 

177.40 -223.06 2.6108-01 0.00 0.00 0.00 -16.35 

16 COMB 4 
0.00 -252.36 2.9708-01 0.00 0.00 0.00 33.89 

88.70 -252.36 2.9708-01 0.00 0.00 0.00 7.55 

177.40 -252.36 2.9708-01 0.00 0.00 0.00 -18.80 

17 BMATI 
0.00 -1010.06 3.9808-01 0.00 0.00 0.00 7.89 

0.00 0.00 0.00 -12.0150.00 -1010.06 3.9808-01 
100.00 -1010.06 3.9808-01 0.00 0.00 0.00 -31.91 

17 BHIDUP 
0.00 -161.37 4.8278-02 0.00 0.00 0.00 1.27 

0.00 0.00 -1.1450.00 -161.37 4.8278-02 0.00 
100.00 -161.37 4.8278-02 0.00 0.00 0.00 -3.55 

17 SAKI 
0.00 13.10 1.5028-01 0.00 0.00 0.00 6.61 

0.00 0.00 -9.0458-0150.00 13.10 1.5028-01 0.00 
100.00 13.10 1.5028-01 0.00 0.00 0.00 -8.42 

17 BAKA 
0.00 -44.61 -1.4428-01 0.00 0.00 0.00 -6.61 

50.00 -44 .61 -1. 4428-01 0.00 0.00 0.00 5.9988-01 
100.00 -44.61 -1. 44 28-01 0.00 0.00 0.00 7.81 

17 COMB1 
0.00 -1414.09 5.5728-01 0.00 0.00 0.00 11. 04 

50.00 -1414.09 5.5728-01 0.00 0.00 0.00 -16.81 
100.00 -1414.09 5.5728-01 0.00 0.00 0.00 -44.67 

17 COMB2 
0.00 -1470.26 5.5488-01 0.00 0.00 0.00 11.50 

50.00 -1470.26 5.5488-01 0.00 0.00 0.00 -16.24 
100.00 -1470.26 5.5488-01 0.00 0.00 0.00 -43.98 

17 COMB3 
0.00 -1051.02 4.0588-01 0.00 0.00 0.00 7.88 

50.00 -1051. 02 4.0588-01 0.00 0.00 0.00 -12.41 
100.00 -1051. 02 4.0588-01 0.00 0.00 0.00 -32.70 

17 COMB4 
0.00 -1171.12 4.6988-01 0.00 0.00 0.00 9.47 

50.00 -1171.12 4.6988-01 0.00 0.00 0.00 -14.02 
100.00 -1171.12 4.6988-01 0.00 0.00 0.00 -37.51 

18 BMATI 
0.00 567.47 -2.2408-01 0.00 0.00 0.00 -24.73 

74.29 567.47 -2.2408-01 0.00 0.00 0.00 -8.09 
148.58 567.47 -2.2408-01 0.00 0.00 0.00 8.55 

18 BHIDUP 
0.00 51.34 -1. 6488-02 0.00 0.00 0.00 -1. 74 

74.29 51. 34 -1.6488-02 0.00 0.00 0.00 -5.1568-01 
148.58 51. 34 -1. 6488-02 0.00 0.00 0.00 7.0878-01 

18 BAKI 
0.00 -54.75 4.7518-02 0.00 0.00 0.00 5.56 

74.29 -54.75 4.7518-02 0.00 0.00 0.00 2.03 
148.~e -54.75 4.7518-02 0.00 0.00 0.00 -1.50 

18 BAKA 
-b.1~0.00 62.66 -~.371E-02 0.00 U.UU U.UU 
-2.1674.29 62.66 -5.3718-02 0.00 0.00 0.00 

148.58 62.66 -5.371£-02 0.00 0.00 0.00 1. 83 
18 COMB1 

0.00 794.46 -3.136£-01 0.00 0.00 0.00 -34.63 
74. 29 794.46 -3.1368-01 0.00 0.00 0.00 -11.33 

148.58 794.46 -3.1368-01 0.00 0.00 0.00 11.97 
18 COMB2 

0.00 763.11 -2.952£-01 0.00 0.00 0.00 -32.46 
74. ?<J 76:\.11 -2.9521':-01 0.00 0.00 0.00 -10.53 

148.58 763.11 -2.9528-01 0.00 0.00 0.00 11. 40 
18 COMB3 

0.00 577.75 -2.3218-01 0.00 0.00 0.00 -25.50 
74.29 577.75 -2.3218-01 0.00 0.00 0.00 -8.26 

148.58 577.75 -2.3218-01 0.00 0.00 0.00 8.98 
18 COMB4 

0.00 670.68 -2.6088-01 0.00 0.00 0.00 -28.92 
74.29 670.68 -2.6088-01 0.00 0.00 0.00 -9.54 

148.58 670.68 -2.6088-01 0.00 0.00 0.00 9.83 

19 Bt1ATI 
0.00 -123.23 -9.9808-02 0.00 0.00 0.00 -6.04 

90.94 -123.23 -9.9808-02 0.00 0.00 0.00 3.03 
181.88 -123.23 -9.9808-02 0.00 0.00 0.00 12.11 

19 BHIDUP 
0.00 -46.58 -1. 0148-02 0.00 0.00 0.00 -7.4018-01 

90.9·1 -46.58 -1.014E-02 0.00 0.00 0.00 1.8198-01 
181.88 -46.58 -1. 01·18-02 0.00 0.00 0.00 1.10 

19 SAKI 
0.00 -119.48 -G.0188-03 0.00 0.00 0.00 4.90'18-02 
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19 BAKA 
0.00 

90.94 
181.88 

104.68 
104.68 
104.68 

-1.207E-03 
-1.207E-03 
-1.207E-03 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-5.907E-01 
-4.810E-01 
-3.712E-01 

19 COMB1 
0.00 

90.94 
181.88 

-172.52 
-172.52 
-172.52 

-1.397E-01 
-1.397E-01 
-1. 397E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-8.46 
4.24 

16.95 

19 COMB2 
0.00 

90.94 
181.88 

-222.40 
-222.40 
-222.40 

-1.360E-01 
-1.360E-01 
-1.360E-Ol 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-8.44 
3.93 

16.30 

19 COMB3 
0.00 

90.94 
181.88 

-142.47 
-142.47 
-142.47 

-1.092E-Ol 
-1.092E-01 
-1.092E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-6.75 
3.18 

13.11 

19 COMB4 
0.00 

90.94 
181. 88 

-128.63 
-128.63 
-128.63 

-1.104E-Ol 
-1.104E-01 
-1.104E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-6.55 
3.49 

13.53 

20 BHATI 
0.00 

90.94 
181.88 

-123.23 
-123.23 
-123.23 

9.980E-02 
9.980E-02 
9.980E-02 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

12.11 
3.03 

-6.04 

20 BHIDUP 
0.00 -46.58 1.014E-02 0.00 0.00 0.00 1.10 

90.94 
181.88 

-46.58 
-46.58 

1.014E-02 
1. 014E-02 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

1.819E-01 
-7.401E-01 

20 BAKI 
0.00 

90.94 
181.88 

104.68 
104.68 
104.68 

1.207E-03 
1.207E-03 
1.207E-03 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-3.712E-01 
-4.810E-01 
-5.907E-01 

20 BAKA 
0.00 -119.48 6.018E-03 0.00 0.00 0.00 1.14 

90.94 -119.48 6.018E-03 0.00 0.00 0.00 5.963E-01 
181.88 -119.48 6.018E-03 0.00 0.00 0.00 4.904E-02 

20 COMB 1 
0.00 -172.52 1.397E-Ol 0.00 0.00 0.00 16.95 

90.94 -172.52 1.397E-01 0.00 0.00 0.00 4.24 
181.88 -172.52 1.397E-Ol 0.00 0.00 0.00 -8.46 

20 COMB2 
0.00 -222.40 1.360E-Ol 0.00 0.00 0.00 16.30 

90.94 -222.40 1.360E-01 0.00 0.00 0.00 3.93 
181. 88 -222.40 1.360E-01 0.00 0.00 0.00 -8.44 

20 COMB3 
0.00 -142.47 1. 092E-01 0.00 0.00 0.00 13.11 

90.94 -142.47 1. 092E-01 0.00 0.00 0.00 3.18 
181.88 -142.47 1. 092E-Ol 0.00 0.00 0.00 -6.75 

20 COMB 4 
0.00 -128.63 1.104E-01 0.00 0.00 0.00 13.53 

90.94 -128.63 1.104E-01 0.00 0.00 0.00 3.49 
181.88 -128.63 1.104E-01 0.00 0.00 0.00 -6.55 I 

21 BHA.TI 
0.00 

74.29 
567.47 
567.47 

2.24 OE-Ol 
2.240E-01 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

8.55 
-8.09 

t 

I 
148.58 567.47 2.240E-01 0.00 0.00 0.00 -24.73 

21 BHIDUP 
0.00 51.34 1.648E-02 0.00 0.00 0.00 7.087E-Ol 

74.29 51.34 1.648E-02 0.00 0.00 0.00 -5.156E-Ol 
148.58 51.34 1.648E-02 0.00 0.00 0.00 -1. 74 

21 SAKI 
0.00 62.66 5.371E-02 0.00 0.00 0.00 1. 83 

74.29 62.66 5.371E-02 0.00 0.00 0.00 -2.16 
148.58 62.66 5.371E-02 0.00 0.00 0.00 -6.15 

21 BAlCA 
0.00 -54.75 -4.751E-02 0.00 0.00 0.00 -1. 50 

74.29 -54.75 -4.751E-02 0.00 0.00 0.00 2.03 
148.58 -54.75 -4.751E-02 0.00 0.00 0.00 ~.~6 

21 CO~lB1 

0.00 794.46 3.136E-01 0.00 0.00 0.00 11.97 
74.29 794.46 3.136E-Ol 0.00 0.00 0.00 -11. 33 

148.58 794.46 3.136E-01 0.00 0.00 0.00 -34.63 
21 COM82 

0.00 763.11 2.952E-Ol 0.00 0.00 0.00 11. 40 
74.29 763.11 2.952E-Ol 0.00 0.00 0.00 -10.53 

148.58 763.11 2.952E-Ol 0.00 0.00 0.00 -32.46 
21 CO~183 

0.00 577.75 2.321E-01 0.00 0.00 0.00 8.98 
74.29 577.75 2.321E-Ol 0.00 0.00 0.00 -8.26 

148.58 577.75 2.32lE-Ol 0.00 0.00 0.00 -25.50 
21 COM84 

0.00 670.68 2.608E-01 0.00 0.00 0.00 9.83 
74.29 670.68 2.608E-01 0.00 0.00 0.00 -9.54 

148.58 670.68 2.608E-01 0.00 0.00 0.00 -28.92 
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SAP2000 v7.40 - File:kuda3d - X-Z Plane @ Y=390 - Kgf-cm Units 



sAP2000 v7.40 File: KUDA3D Kgf-= Units PAGE 1 
2/11/04 16:34:26 

Gedubu Head Quarters 

LOA D COM BIN A T ION M U L TIP LIE R S 

COMBO TYPE CASE FACTOR TYPE TITLE 

COMB1 ADD COMB1 
BM 1. 4000 STATIC (DEAD) 

COMB2 ADD COMB2 
BM 1. 2000 STATIC (DEAD) 
BH 1.6000 STATIC (LIVE) 

COMB3 ADD COMB3 
BM 1. 2000 STATIC (DEAD) 

BAKA 1.3000 STATIC (WIND) 
BAKI 1. 3000 STATIC (WIND) 

COMB4 ADD COMB4 
BM 1. 2000 STATIC (DEAD) 

BAKA -1.3000 STATIC (WIND) 
BAKI -1. 3000 STATIC (WIND) 

sAP2000 v7.40 File: KUDA3D Kgf-cm Units PAGE 2 
2/11/04 16:34:26 

Gedubu Head Quarters 

J 0 I N T DIS P LAC E MEN T 5 

JOINT LOAD Ul U2 U3 Rl R2 R3 

1 BM -6.090E-04 1. 226E-03 -0.0127 0.0000 0.0000 0.0000 
1 BH -2.244E-04 -1.706E-06 -1.274E-03 0.0000 0.0000 0.0000 
1 BAKA -B.676E-06 2.B74E-04 2.B4BE-04 0.0000 0.0000 0.0000 
1 BAKI -B.294E-06 -2.227E-04 -4.7BOE-04 0.0000 0.0000 0.0000 
1 COMB1 -B.526E-04 1.716E-03 -0.0177 0.0000 0.0000 0.0000 
1 COMB2 -1.090E-03 1.46BE-03 -0.0172 0.0000 0.0000 0.0000 
1 COMB3 -7.52BE-04 1. 555E-03 -0.0154 0.0000 0.0000 0.0000 
1 COMB4 -7.0B7E-04 1.3B7E-03 -0.0149 0.0000 0.0000 0.0000 

2 BM -2.3l4E-03 -2.434E-03 -5.52BE-03 0.0000 0.0000 0.0000 
2 BH -B.527E-04 -5.405E-05 -1.226E-03 0.0000 0.0000 0.0000 
2 BAKA -3.297E-05 1. 436E-03 -4.564E-04 0.0000 0.0000 0.0000 
2 BAKI -3.151E-05 -1. 333E-03 3.163E-04 0.0000 0.0000 0.0000 
2 COMB1 -3.240E-O:'l -1.40RF.-03 -7.739E-03 0.0000 0.0000 0.0000 
2 COMB2 -4.l41E-03 -3.007E-03 -B.595E-03 0.0000 0.0000 0.0000 
2 COMB3 -2.B61E-03 -2.7B7E-03 -6.B15E-03 0.0000 0.0000 0.0000 
2 COMB4 -2.693E-03 -3.054E-03 -6.451E-03 0.0000 0.0000 0.0000 

3 BM -9.100E-03 4.791E-03 -0.0201 0.0000 0.0000 0.0000 
3 8H -3.034E-03 1. ~!:I1E-U:3 -4.!:IU~E-U.3 O.UUUO 0.0000 0.0000 
3 BAKA -1.349E-04 1. 731E-03 -B.9BIE-04 0.0000 0.0000 0.0000 
3 BAKI -1.2B5E-04 -1. 511E-03 4.617E-04 0.0000 0.0000 0.0000 
3 COMB1 -0.0127 6.707E-03 -0.02Bl 0.0000 0.0000 0.0000 
3 COMB2 -0.015B B.295E-03 -0.0320 0.0000 0.0000 0.0000 
3 COMB3 -0.0113 6.035E-03 -0.0247 0.0000 0.0000 0.0000 
3 COMB4 -0.0106 5.462E-03 -0.0236 0.0000 0.0000 0.0000 

4 BM -0.01B5 0.0000 -0.0216 0.0000 0.0000 0.0000 
4 BH -4.B16E-03 0.0000 -4.695E-03 0.0000 0.0000 0.0000 
4 BAKA -2.971E-04 1. 244E-03 -2.0BIE-04 0.0000 0.0000 0.0000 
4 BAKI -2.BOBE-04 -1.22BE-03 -1.952E-04 0.0000 0.0000 0.0000 
4 COMBl -0.0259 0.0000 -0.0302 0.0000 0.0000 0.0000 
4 COMB2 -0.0299 0.0000 -0.0334 0.0000 0.0000 0.0000 
4 COMB3 -0.0230 2.013E-05 -0.0264 0.0000 0.0000 0.0000 
4 COMB4 -0.0215 -2.013E-05 -0.0254 0.0000 0.0000 0.0000 

5 BM -9.100E-03 -4.791E-03 -0.0201 0.0000 0.0000 0.0000 
5 BH -3.034E-03 -1.591E-03 -4.905E-03 0.0000 0.0000 0.0000 
5 BAKA -1.349E-04 1.526E-03 4.429E-04 0.0000 0.0000 0.0000 
5 BAKI -1. 2B5E-04 -1. 723E-03 -B.929E-04 0.0000 0.0000 0.0000 
5 COMBl -0.0127 -6.707E-03 -0.02Bl 0.0000 0.0000 0.0000 
5 COMB2 -0.015B -B.295E-03 -0.0320 0.0000 0.0000 0.0000 
5 COMB3 -0.0113 -6.005E-03 -0.0247 0.0000 0.0000 0.0000 
5 COMB4 -0.0106 -5.493E-03 -0.0235 0.0000 0.0000 0.0000 

6 BM -2.314E-03 2.434E-03 -5.52BE-03 0.0000 0.0000 0.0000 
6 BH -B.527E-04 5.405E-05 -1.226E-03 0.0000 0.0000 0.0000 
6 BAKA -3.297E-05 1.343E-03 2. B14E-04 0.0000 0.0000 0.0000 
6 BAKI -3.151E-05 -1. 432E-03 -4.563E-04 0.0000 0.0000 0.0000 
6 COMBl -3.240E-03 3.40BE-03 -7.739E-03 0.0000 0.0000 0.0000 
6 COMB2 -4.l41E-03 3.007E-03 -B.595E-03 0.0000 0.0000 0.0000 
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0.0000 0.00007 BM -6.090E-04 -1.226E-03 -0.0127 0.0000 

7 BH -2.244E-04 1. 706E-06 -1.274E-03 0.0000 0.0000 0.0000 

7 BAKA -8.676E-06 1.799E-04 -6.259E-04 0.0000 0.0000 0.0000 

7 BAKI -8.294E-06 -2.874E-04 2.814E-04 0.0000 0.0000 0.0000 
0.00007 COMB1 -8.526E-04 -1.716E-03 -0.0177 0.0000 0.0000 

0.0000 0.00007 COMB2 -1. 090E-03 -1.468E-03 -0.0172 0.0000 
7 COMB3 -7.528E-04 -1. 611E-03 -0.0156 0.0000 0.0000 0.0000 

7 COMB 4 -7.087E-04 -1.331E-03 -0.0147 0.0000 0.0000 0.0000 

e BM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.00008 BH 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.00008 BAKA 
8 BAKI 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

8 COMB1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.00008 COMB2 0.0000 0.0000 0.0000 

0.0000 0.0000e COMB3 0.0000 0.0000 0.0000 0.0000 
e COMB4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.00009 BM -3.988E-03 -5.101E-04 -0.0179 0.0000 
9 BH -1. 592E-03 2.969E-05 -4.299E-03 0.0000 0.0000 0.0000 

9 BAKA -5.480E-05 1.122E-03 -1.040E-03 0.0000 0.0000 0.0000 
0.00009 BAKI -5.258E-05 -1.057E-03 6.231E-04 0.0000 0.0000 

9 COMB1 -5.584E-03 -7.142E-04 -0.0251 0.0000 0.0000 0.0000 
0.0000 0.00009 COMBZ -7.333E-03 -5.647E-04 -0.0284 0.0000 

9 COMB3 -4.926E-03 -5.275E-04 -0.0220 0.0000 0.0000 0.0000 

9 COMB4 -4.647E-03 -6.969E-04 -0.0210 0.0000 0.0000 0.0000 

10 13M -8.929E-03 0.0000 -0.0255 0.0000 0.0000 0.0000 

10 BH -3.784E-03 0.0000 -6.412E-03 0.0000 0.0000 0.0000 

10 BAKA -1. 190E-04 1.165E-03 -2.551E-04 0.0000 0.0000 0.0000 
0.0000 0.000010 BAKI -1.146E-04 -1.160E-03 -2.455E-04 0.0000 

0.0000 0.000010 COMB1 -0.0125 0.0000 -0.0357 0.0000 
10 COMB2 -0.0168 0.0000 -0.0408 0.0000 0.0000 0.0000 

10 COMB3 -0.0110 6.480E-06 -0.0312 0.0000 0.0000 0.0000 

10 COMB4 -0.0104 -6.480E-06 -0.0299 0.0000 0.0000 0.0000 

11 BM -3.988E-03 5.101E-04 -0.0179 0.0000 0.0000 0.0000 

11 BH -1.592E-03 -2.969E-05 -4.299E-03 0.0000 0.0000 0.0000 

11 BAKA -5.480E-05 1.058E-03 6.081E-04 0.0000 0.0000 0.0000 

11 BAKI -5.258E-05 -1. 120E-03 -1.035E-03 0.0000 0.0000 0.0000 
11 COMB1 -5.584E-03 7.142E-04 -0.0251 0.0000 0.0000 0.0000 
11 COMB2 -7.333E-03 5.647E-04 -0.0284 0.0000 0.0000 0.0000 
11 COMB3 -4.926E-03 5.317E-04 -0.0220 0.0000 0.0000 0.0000 
11 COMB4 -4.647E-03 6.927E-04 -0.0209 0.0000 0.0000 0.0000 

12 BM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
12 BH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
12 BAKA 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
12 BAKI 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
12 COMB1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
12 COMB2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
12 COMB3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
12 COMB4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

20 -1.255E-03 n.nnnn -4.?A?l':-03 0.0000 0.0000 0.0000 
20 BH -4.533E-06 0.0000 1.622E-03 0.0000 0.0000 

BM 
0.0000 

20 BAKA 0.0000 3.791E-05 8.652E-05 0.0000 0.0000 0.0000 
20 BAKI 0.0000 -3.769E-05 8.328E-05 0.0000 0.0000 0.0000 
20 COMB1 -1. 757E-03 0.0000 -5.995E-03 0.0000 0.0000 0.0000 
20 COMB2 -1.513E-03 0.0000 -2.5HE-03 0.0000 0.0000 0.0000 
20 COMEl) -1.507E-OJ 0.0000 -4.918!;-03 0.0000 0.0000 0.0000 
20 COMB4 -1. 506E-03 0.0000 -5.360E-03 0.0000 0.0000 0.0000 

21 BM -4.339E-03 0.0000 -3.819E-03 0.0000 0.0000 0.0000 
21 BH -2.626~-03 0.0000 -9.895E-04 0.0000 0.0000 0.0000 
21 BAKA -8.738E-05 1. 441E-04 0.0000 0.0000 0.0000 0.0000 
21 Bl\KI -8.411E-05 -1.432E-04 0.0000 0.0000 0.0000 0.0000 
21 com1 -6.075E-03 o.onnn -~.14r.P,-01 0.0000 0.0000 0.0000 
21 COMB2 -9.408E-03 0.0000 -6.165E-03 0.0000 0.0000 0.0000 
21 COMB3 -5.430E-03 1.124E-06 -4.583E-03 0.0000 0.0000 0.0000 
21 COMB4 -4.984E-03 -1.124E-06 -4.582E-03 0.0000 0.0000 0.0000 

22 BM -0.0157 0.0000 -0.0175 0.0000 0.0000 0.0000 
22 BH -5.483E-03 0.0000 -5.066E-03 0.0000 0.0000 0.0000 
22 BAKA -2.165E-04 7.768E-04 -1.293E-04 0.0000 0.0000 0.0000 
22 BAKI -2.084E-04 -7.712E-04 -1. 244E-04 0.0000 0.0000 0.0000 
22 COMB1 -0.0220 0.0000 -0.0245 0.0000 0.0000 0.0000 
22 COMB2 -0.0276 0.0000 -0.0291 0.0000 0.0000 0.0000 
22 COMB3 -0.0194 7.280E-06 -0.0213 0.0000 0.0000 0.0000 
22 COMB4 -0.0183 -7.280E-06 -0.0207 0.0000 0.0000 0.0000 

23 BM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
23 BH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
23 BAKA 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
23 BAKI 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
23 COMB1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
23 COMB2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
23 COMB3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
23 COMB 4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

24 BM -4.358E-03 0.0000 -0.0164 0.0000 0.0000 0.0000 
24 BH -2.276E-03 0.0000 -4.681E-03 0.0000 0.0000 0.0000 
24 BAKA -5.909E-05 4.926E-04 -1.289E-04 0.0000 0.0000 0.0000 



24 
24 
24 
24 

COMBl 
COMB2 
COMB3 
COMB4 

-b.lUll>-Ucl 
-8.872E-03 
-5.381E-03 
-5.079£-03 

u.UUUU 
0.0000 

3.376E-06 
-3.376£-06 

-U~iJ~jU 

-0. 0272 
-0.0200 
-0.0194 

LJ • ~.J""';.) U 

0.0000 
0.0000 
0.0000 

v.vvuv 
0.0000 
0.0000 
0.0000 

u.vvvu 
0.0000 
0.0000 
0.0000 

25 
25 
25 
25 
25 
25 
25 
25 

BM 
BH 
BAKA 
BAKI 
COMB1 
COMB2 
COMB3 
COMB4 

-1.987£-03 
-2.448£-04 
-2.856E-05 

1. 139E-05 
-2.782E-03 
-2.776£-03 
-2.406E-03 
-2.362£-03 

-1.695E-03 
2.400£-04 
3.031£-05 

-1.352£-05 
-2.372£-03 
-1. 649E-03 
-2.012E-03 
-2.055£-03 

-0.0130 
1.594£-03 

-7.476E-04 
9.112£-04 

-0.0183 
-0.0131 
-0.0154 
-0.0159 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

26 
26 
26 
26 
26 
26 
26 
26 

BM 
BH 
BAKA 
BAKl 
COMB1 
COMB2 
COMB3 
COMB4 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

27 
27 
27 
27 
27 
27 
27 
27 

BM 
BH 
RAKA 
BAKl 
COMB1 
COMB2 
COMB3 
COMB4 

-8.630E-04 
-1. 938E-03 

2.792E-04 
-4.100£-04 
-1.208E-03 
-4.136£-03 
-1. 206E-03 
-8.656£-04 

-3.556E-05 
-5.657£-04 

4.458E-04 
-4.805£-04 
-4.978E-05 
-9.477£-04 
-8.776E-05 
2.421£-06 

-3.495E-03 
-8.982E-04 
-2.7UE-05 

2.618£-05 
-4.893E-03 
-5.631£-03 
-4.195E-03 
-4.193E-03 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

28 
28 
28 
28 
28 
28 
28 
28 

8M 
BH 
BAKA 
BAKI 
COMB1 
COMB2 
COMB3 
COMB4 

-6.390£-04 
-1.159£-03 
-9.464E-04 

8.260£-04 
-8.946E-04 
-2.622E-03 
-9.234E-04 
-6.103£-04 

-3.243E-03 
-1.271£-03 
1.575£-03 

-1.567£-03 
-4.541E-03 
-5.925E-03 
-3.882£-03 
-3.902E-03 

-0.0196 
-5.592E-03 
2.967E-06 

-2.573E-04 
-0.0275 
-0.0325 
-0.0239 
-0.0232 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

29 
29 
29 
29 
29 
29 
29 
29 

BM 
BH 
BAKA 
BAKl 
COMB1 
COMB2 
COMB3 
COMB4 

-0.0138 
-6.442£-03 
-5.216E-04 

1. 588E-04 
-0.0194 
-0.0269 
-0.0171 
-0.0161 

-1.760E-03 
6.562£-04 
1.424E-03 

-1. 477£-03 
-2.465£-03 
-1.063£-03 
-2.181E-03 
-2.044£-03 

-0.0200 
-5.877E-03 
-2.143E-05 
-2.340£-04 

-0.0281 
-0.0334 
-0.0244 
-0.0237 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

34 
34 
34 
34 
34 
34 
34 
34 

BM 
BM 
BAKA 
BAKl 
COMBl 
COMB2 
COMB 3 
COMB4 

-1.987E-03 
-2.448£-04 

1.113£-05 
-2.811E-05 
-2.782E-03 
-2.776E-03 
-2.406£-03 
-2.362£-03 

1. 695E-03 
-2.400£-04 
1. 329£-05 

-2.986£-05 
2.372E-03 
1. 649£-03 
2.012E-03 
2.055£-03 

-0.0130 
1.594E-03 
9.201E-04 

-7.452£-04 
-0.0183 
-0.0131 
-0.01054 
-0.0159 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

35 BM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
35 BM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
35 
3.5 
35 
35 
35 

BAKA 
BAKI 
COMB1 
COMB2 
COMB3 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

35 COMB4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

37 
37 
37 
37 

8M 
BM 
BAKA 
BAKl 

-8.630E-04 
-1.938!;-03 
-4.149E-04 

2.795£-04 

3.556E-05 
5.1557£-04 
4.840E-04 

-4.436£-04 

-3.495E-03 
-8.982E-04 
2.683E-05 

-2.645E-05 

0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 

37 COMB1 -1.208E-03 4.978E-05 -4.893E-03 0.0000 0.0000 0.0000 
37 
37 
37 

COMB2 
COMB 3 
COMB4 

-4.136£-03 
-1.212E-03 
-8.597£-04 

9.477£-04 
9.513E-05 

-9.784E-06 

-5.631£-03 
-4.194E-03 
-4.195£-03 

0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 

38 8M -6.390E-04 3.243E-03 -0.0196 0.0000 0.0000 0.0000 
38 8li -1.159E-03 1.271£-03 -5.592E-03 0.0000 0.0000 0.0000 
38 BAKA 8.272E-04 1. 574E-03 -2.606E-04 0.0000 0.0000 0.0000 
38 BAKl -9.403£-04 -1.568£-03 9.326E-06 0.0000 0.0000 0.0000 
38 COMB1 -8.946E-04 4.541E-03 -0.0275 0.0000 0.0000 0.0000 
38 COMB2 -2.622E-03 5.925£-03 -0.0325 0.0000 0.0000 0.0000 
38 COMB 3 -9.138E-04 3.899E-03 -0.0239 0.0000 0.0000 0.0000 
38 COMB4 -6.199E-04 3.885£-03 -0.0232 0.0000 0.0000 0.0000 

39 BM -0.0138 1.760E-03 -0.0200 0.0000 0.0000 0.0000 
39 BM -6.442E-03 -6.562£-04 -5.877E-03 0.0000 0.0000 0.0000 
39 BAKI\. 1. 563E-04 1. 490E-03 -2.367E-04 0.0000 0.0000 0.0000 
39 8AKl -5.091£-04 -1. 412E-03 -1. 441E-05 0.0000 0.0000 0.0000 
39 COMB1 -0.0194 2.465E-03 -0.0281 0.0000 0.0000 0.0000 
39 COMB2 -0.0269 1. 063£-03 -0.0334 0.0000 0.0000 0.0000 
39 
39 

COMB3 
COMB4 

-0.0171 
-0.0161 

2.214E-03 
2.011£-03 

-0.0244 
-0.0237 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 
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Gedubu Head Quarters 

J 0 I N T REA C T ION 5 

JOINT LOAD Fl 

8 
8 
8 
8 
8 
8 
8 
8 

BM 
BH 
BAKA 
BAKI 
COMB1 
COMB2 
COMB3 
COMB4 

1.5845 
0.6046 
0.0222 
0.0213 
2.2183 
2.8688 
1. 9580 
1. 8448 

12 
12 
12 
12 
12 
12 
12 
12 

BM 
BH 
BAKA 
BAKI 
COMB1 
COMB2 
COMB3 
COMB4 

1. 5845 
0.6046 
0.0222 
0.0213 
2.2183 
2.8688 
1. 9580 
1.8448 

23 
23 
23 
23 
23 
23 
23 
23 

BM 
BH 
BAKA 
BAKI 
COMB1 
COMB2 
COMB3 
COMB4 

-69.0370 
9.1791 

-0.0304 
-0.0290 

-96.6518 
-68.1579 
-82.9217 
-82.7671 

26 
26 
26 
26 
26 
26 
26 
26 

BM 
BH 
BAKA 
BAKI 
COMB1 
COMB2 
COMB3 
COMB4 

32.9340 
-5.1941 

-21. 2005 
21.0603 
46.1076 
31.2102 
39.3385 
39.7031 

35 
35 
35 
.35 
35 
35 
35 
35 

BM 
BH 
BAKA 
BAKI 
COMBl 
COMB2 
COMB3 
COMD4 

32.9340 
-5.1941 
21.1865 

-21.0738 
46.1076 
31.2102 
39.6673 
39.3744 
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F RAM E ELEMENT FOR C E 5 

F3 

1236.9620 
274.4357 

49.0042 
-21. 3615 

1731. 74 69 
1923.4516 
1520.2900 
1448.4189 

1236.9620 
274.4357 
-15.4004 

48.9958 
1731.7469 
1923.4516 
1528.0285 
1440.6804 

744.6834 
155.8586 

0.0662 
0.0630 

1042.5568 
1142.9938 

893.7881 
893.4521 

647.6662 
147.6350 
14.2796 

-14.0434 
906.7327 

1013.4154 
777.5066 
776.8923 

647.6662 
147.6350 
-14.2068 

14 .1130 
906.7327 

1013.4154 
777.0776 
777.3213 

4 

V3 

-4.192E-01 
-4.192E-01 
-4.192E-01 

-1.545E-01 
-1.545E-01 
-1.545E-01 

-5.973E-03 
-5.973E-03 
-5.973E-03 

-5.709E-03 
-5.709E-03 
-5.709E-03 

-5.869E-01 
-5.869E-01 
-5.869E-01 

Ml 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

T 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

M2 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

M2 

-29.64 
0.00 

29.64 

-10.92 
0.00 

10.92 

-4.223E-01 
0.00 

4.223E-01 

-4.037E-01 
0.00 

4.037E-01 

-41.50 
0.00 

41.50 

M3 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

M3 

40.24 
0.00 

-40.24 

3.725E-01 
0.00 

-3.725E-01 

-7.04 
0.00 
7.04 

7.10 
0.00 

-7.10 

56.33 
0.00 

-56.33 

J
 

F2 

537.3408 
163.7335 

-100.1489 
100.3390 
752.2771 
906.7825 
645.0561 
644.5617 

-537.3408 
-163.7335 
-94.0862 
100.1318 

-752.2771 
-906.7825 
-636.9497 
-652.6682 

0.0000 
0.0000 

-0.2091 
0.2079 
0.0000 
0.0000 

-1.552E-03 
1.552E-03 

32.8862 
-5.3236 

-21. 6384 
21.4773 
46.0407 
30.9457 
39.2540 
39.6728 

-32.8862 
5.3236 

-21.6053 
21.5090 

-46.0407 
-30.9457 
-39.5886 
-39.3383 

FRAME LOAD LOC P 

1 BM 
0.00 280.19 

70.71 280.19 
141.42 280.19 

1 BH 
0.00 -3.839E-01 

70.71 -3.839E-01 
141.42 -3.839E-01 

1 BAKA 
0.00 32.82 

70.71 32.82 
141.42 32.82 

1 BAKI 
0.00 -25.47 

70.71 -25.47 
141. 42 -25.47 

1 COMB1 
0.00 392.27 

70.71 392.27 
141. 42 392.27 

1 COMB2 

V2 

5.690B-01 
5.690E-01 
5.690E-01 

5.268B-03 
5.268E-03 
5.268B-03 

-32.73 
-9.959E-02 

69.06 

25.33 
1. 004E-01 

-55.23 

7.966E-01 
7.966E-01 
7.966E-01 



IV./J. 

141. 42 
..),J,J.oJ. 

335.61 
c.==,J.":='l:.J-uJ. 
6.912E-01 

-! .·.:::>u.::..c.-\.IJ. 
-7.502E-01 

I.I.'..J-.J 

0.00 
\.i. LtV 

53.05 
v.v,", 

-48.88 

1 COMB3 
0.00 

70.71 
141. 42 

345.79 
345.79 
345.79 

-8.95 
6.839E-01 

18.67 

-5.182E-01 
-5.182E-01 
-5.182E-01 

0.00 
0.00 
0.00 

-36.64 
0.00 

36.64 

48.36 
0.00 

-48.36 

1 COMB4 
0.00 

70.71 
141.42 

326.67 
326.67 
326.67 

10.31 
6.818E-01 

-17.30 

-4.879E-01 
-4.879E-01 
-4.879E-01 

0.00 
0.00 
0.00 

-34.50 
0.00 

34.50 

48.21 
0.00 

-48.21 

2 BM 
0.00 

102.53 
205.06 

-408.78 
-408.78 
-408.78 

-3.776E-01 
-3.776E-01 
-3.776E-01 

-5.502E-01 
-5.502E-01 
-5.502E-01 

0.00 
0.00 
0.00 

-56.41 
0.00 

56.41 

-38.71 
0.00 

38.71 

2 BM 
0.00 

102.53 
205.06 

-113.11 
-113.11 
-113.11 

-9.221E-02 
-9.221E-02 
-9.221E-02 

-1. 769E-01 
-1. 769E-01 
-1. 769E-01 

0.00 
0.00 
0.00 

-18.14 
0.00 

18.14 

-9.45 
0.00 
9.45 

2 BAKA 
0.00 

102.53 
205.06 

-8.11 
-8.11 
-8.11 

-1. 277E-02 
-1.277E-02 
-1.277E-02 

-8.269E-03 
-8.269E-03 
-8.269E-03 

0.00 
0.00 
0.00 

-8.478E-01 
0.00 

8.478E-01 

-1.31 
0.00 
1. 31 

2 BAKI 
0.00 -1.83 5.606E-03 -7.863E-03 0.00 -8.062E-01 5.747E-01 

102.53 
205.06 

-1. 83 
-1.83 

Fi.fi06E-03 
5.606E-03 

-7.863E-03 
-7.863E-03 

0.00 
0.00 

0.00 
8.062E-01 

0.00 
-S.747E-01 

2 COMB1 
0.00 -572.29 -5.286E-01 -7.703E-Ol 0.00 -78.98 -54.19 

102.53 -572.29 -5.286E-01 -7.703E-01 0.00 0.00 0.00 
205.06 -572.29 -5.286E-01 -7.703E-01 0.00 78.98 54.19 

2 COMB:! 
0.00 -671. 50 -6.006E-01 -9.433E-01 0.00 -96.71 -61.58 

102.53 -671. 50 -6.006E-01 -9.433E-01 0.00 0.00 0.00 
205.06 -671. 50 -6.006E-01 -9.433E-01 0.00 96.71 61.58 

2 COMB3 
0.00 -503.45 -4.624E-01 -6.812E-01 0.00 -69.85 -47.41 

102.53 -503.45 -4.624E-01 -6.812E-01 0.00 0.00 0.00 
205.06 -503.45 -4.624E-01 -6.812E-01 0.00 69.85 47.41 

2 COMB4 
0.00 -477.61 -4.437E-01 -6.393E-01 0.00 -65.55 -45.50 

102.53 -477.61 -4.437E-01 -6.393E-01 0.00 0.00 0.00 
205.06 -477.61 -4.437E-01 -6.393E-01 0.00 65.55 45.50 

3 BM 
0.00 -348.97 5.727E-02 -7.632E-01 0.00 -78.25 5.87 

102.53 -348.97 5.727E-02 -7.632E-01 0.00 0.00 0.00 
205.06 -348.97 5.727E-02 -7.632E-01 0.00 78.25 -5.87 

3 BM 
0.00 -76.80 3. 119E-02 -1.444E-01 0.00 -14.81 3.20 

102.53 -76.80 3. 119E-02 -1.444E-01 0.00 0.00 0.00 
205.06 -76.80 3. 119E-02 -1.444E-01 0.00 14.81 -3.20 

3 BAKA 
0.00 11.26 -64.71 -1.315E-02 0.00 -1. 35 2.09 

102.53 11.26 2.039E-02 -1. 315E-02 0.00 0.00 0.00 
205.06 11. 26 25.42 -1. 315E-02 0.00 1. 35 -2.09 

3 BAKI 
0.00 -20.82 51. 77 -1.2J5E-02 0.00 -1.27 -1. 67 

102.53 -20.82 -1. 627E-02 -1.235E-02 0.00 0.00 0.00 
205.06 -20.82 -20.33 -1. 235E-02 0.00 1.27 1.67 

3 COMB 1 
0.00 -488.56 8.017E-02 -1.07 0.00 -109.55 8.22 

102.53 -488.56 8.017E-02 -1.07 0.00 0.00 0.00 
205.06 -488.56 8.017E-02 -1.07 0.00 109.55 -8.22 

3 COMB2 
0.00 -541. 65 1. 186E-01 -1.15 0.00 -117.60 12.16 

102.53 -541. 65 1. 186E-01 -1.15 0.00 0.00 0.00 
205.06 -541. 65 1.186E-01 -1.15 0.00 117.60 -12.16 

3 COMB3 
0.00 -431.18 -16.76 -9.490E-01 0.00 -97.30 7.60 

102.53 -431.18 7.408E-02 -9.490E-01 0.00 0.00 0.00 
205.06 -431.18 6.68 -9.490E-01 0.00 97.30 -7.60 

3 COMB4 
0.00 -406.35 16.89 -8.827E-01 0.00 -90.50 6.50 

102.53 -406.35 6.336E-02 -8.827E-01 0.00 0.00 0.00 
205.06 -406.35 -6.54 -8.827E-01 0.00 90.50 -6.50 

4 BM 
0.00 -348.97 -5.727E-02 7.632E-01 0.00 78.25 -5.87 

102.53 -348.97 -5.727E-02 7.632E-01 0.00 0.00 0.00 
205.06 -348.97 -5.727E-02 7.632E-01 0.00 -78.25 5.87 

4 BM 
0.00 -76.80 -3.119E-02 1.444E-01 0.00 14.81 -3.20 

102.53 -76.80 -3.119E-02 1.444E-01 0.00 0.00 0.00 
205.06 -76.80 -3.119E-02 1.444E-01 0.00 -14.81 3.20 

4 BAKA 
0.00 -20.49 20.33 1.315E-02 0.00 1. 35 1. 66 

102.53 -20.49 1. 617E-02 1. 315E-02 0.00 0.00 0.00 
205.06 -20.49 -51. 77 1.315E-02 0.00 -1. 35 -1. 66 

4 BAKI 
0.00 11. 29 -25.42 1.235E-02 0.00 1. 27 -2.12 

102.53 11.29 -2.065E-02 1.235E-02 0.00 0.00 0.00 
205.06 11.29 64.71 1.235E-02 0.00 -1.27 2.12 

4 COMB1 
0.00 -488.56 -8.017E-02 1. 07 0.00 109.55 -8.22 
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4 COMB2 
0.00 

102.53 
205.06 

-541. 65 
-541. 65 
-541. 65 

-1.186E-01 
-1.186E-01 
-1. 186E-01 

1.15 
1.15 
1.15 

0.00 
0.00 
0.00 

117.60 
0.00 

-117.60 

-12.16 
0.00 

12.16 

4 COMB3 
0.00 

102.53 
205.06 

-430.73 
-430.73 
-430.73 

-6.68 
-7.455E-02 

16.76 

9.490E-01 
9.490E-01 
9.490E-01 

0.00 
0.00 
0.00 

97.30 
0.00 

-97.30 

-7.64 
0.00 
7.64 

4 COMB4 
0.00 

102.53 
205.06 

-406.80 
-406.80 
-406.80 

6.54 
-6.289E-02 

-16.89 

8.827E-01 
8.827E-01 
8.827E-01 

0.00 
0.00 
0.00 

90.50 
0.00 

-90.50 

-6.45 
0.00 
6.45 

5 BM 
0.00 

102.53 
205.06 

-408.78 
-408.78 
-408.78 

3.776E-01 
3.776E-01 
3.776E-01 

5.502E-01 
5.502E-01 
5.502E-01 

0.00 
0.00 
0.00 

56.41 
0.00 

-56.41 

38.71 
0.00 

-38.71 

5 BH 
0.00 

102.53 
205.06 

-113.11 
-113.11 
-113.11 

9.221E-02 
9.221E-02 
9.221E-02 

1.769E-01 
1.769E-01 
1.769E-01 

0.00 
0.00 
0.00 

18.14 
0.00 

-18.14 

9.45 
0.00 

-9.45 

5 BAK1\. 
0.00 

102.53 
205.06 

-1.23 
-1.23 
-1.23 

-5.980E-03 
-5.980E-03 
-5.980E-03 

8.269E-03 
8.269E-03 
8.269E-03 

0.00 
0.00 
0.00 

8.478E-01 
0.00 

-8.478E-01 

-6.131E-01 
0.00 

6.131E-01 
5 BAKI 

0.00 
102.53 

-8.09 
-8.09 

1.261E-02 
1.261E-02 

7.863E-03 
7.863E-03 

0.00 
0.00 

8.062E-01 
0.00 

1.29 
0.00 

205.06 -8.09 1. 261E-02 7.863E-03 0.00 -8.062E-01 -1.29 

5 COMB1 
0.00 -572.29 5.286E-01 7.703E-01 0.00 78.98 54.19 

102.53 -572.29 5.286E-01 7.703E-01 0.00 0.00 0.00 
205.06 -572.29 5.286E-01 7.703E-01 0.00 -78.98 -54.19 

5 COMB2 
0.00 -671. 50 6.006E-01 9.433E-01 0.00 96.71 61.58 

102.53 -671. 50 6.006E-01 9.433E-01 0.00 0.00 0.00 
205.06 -671.50 6.006E-01 9.433E-01 0.00 -96.71 -61. 58 

5 COMB3 
0.00 -502.66 4.617E-01 6.812E-01 0.00 69.85 47.34 

102.53 -502.66 4.617E-01 6.812E-01 0.00 0.00 0.00 
205.06 -502.66 4.617E-01 6.812E-01 0.00 -69.85 -47.34 

5 CQMB4 
0.00 -478.41 4.444E-01 6.393E-01 0.00 65.55 45.57 

102.53 -478.41 4.444E-01 6.393E-01 0.00 0.00 0.00 
205.06 -478.41 4.444E-01 6.393E-01 0.00 -65.55 -45.57 

6 BM 
0.00 280.19 -5.690E-01 4.192E-01 0.00 29.64 -40.24 

70.71 280.19 -5.690E-01 4.192E-01 0.00 0.00 0.00 
141. 42 280.19 -5.690E-01 4.192E-01 0.00 -29.64 40.24 

6 BH 
0.00 -3.839E-01 -5.268E-03 1.545E-01 0.00 10.92 -3.725E-01 

70.71 -3.839E-01 -5.268E-03 1.545E-01 0.00 0.00 0.00 
141.42 -3.839E-01 -5.268E-03 1. 545E-01 0.00 -10.92 3.725E-01 

6 BAK1\. 
0.00 -20.61 51. 68 5.973E-03 0.00 4.223E-01 -7.72 

70.71 -20.61 -1.091E-01 5.973E-03 0.00 0.00 0.00 
141.42 -20.61 -20.43 5.973E-03 0.00 -4.223E-01 7.72 

6 BAKI 
0.00 32.82 -69.07 5.709E-03 0.00 4.037E-01 7.02 

70.71 32.82 9.923E-02 5.709E-03 0.00 0.00 0.00 
141.42 32.82 32.74 5.709E-03 0.00 -4.037E-01 -7.02 

6 COMB1 
0.00 392.27 -7.966E~01 5.869E-01 0.00 41.!lO -!l6.33 

70.71 392.27 -7.966E-01 5.869E-01 0.00 0.00 0.00 
141.42 392.27 -7.966E-01 5.869E-01 0.00 -41.50 56.33 

6 COMB2 
0.00 335.61 -6.912E-01 7.502E-01 0.00 53.05 -48.88 

70.71 335.61 -6.912E-01 7.502E-01 0.00 0.00 0.00 
141.42 335.61 -6.912E-01 7.502E-01 0.00 -53.05 48.88 

6 COMB3 
0.00 352.10 -23.29 5.182E-01 0.00 36.64 -49.19 

70.71 352.10 -6.957E-01 5.182E-01 0.00 0.00 0.00 
141.42 352.10 15.32 5.182E-01 0.00 -36.64 49.19 

6 COMB4 
0.00 320.36 21. 92 4.879E-01 0.00 34.50 -47.37 

70.71 320.36 -6.700E-01 4.879E-01 0.00 0.00 0.00 
141. 42 320.36 -16.68 4.879E-01 0.00 -34.50 47.37 

7 BM 
0.00 -197.72 2.66 4.192E-01 0.00 20.96 133.08 

25.00 -197.72 2.66 4.192E-01 0.00 10.48 66.54 
50.00 -197.72 2.66 4.192E-01 0.00 0.00 0.00 
75.00 -197.72 2.66 4.192E-01 0.00 -10.48 -66.54 

100.00 -197.72 2.66 4.192E-01 0.00 -20.96 -133.08 
7 BH 

0.00 2.752E-01 2.677E-01 1.545E-01 0.00 7.72 13.39 
25.00 2.752E-01 2.677E-01 1. 545E-01 0.00 3.86 6.69 

7 BAKA 

50.00 
75.00 

100.00 

2.752E-01 
2.752E-01 
2.752E-Ol 

2.677E-01 
2.677E-01 
2.677E-Ol 

1.545E-01 
1. 545E-Ol 
1. 545E-Ol 

0.00 
0.00 
0.00 

0.00 
-3.86 
-7.72 

0.00 
-6.69 

-13.39 

,r"-""'\ 

(~ 
0.00 -46.35 -5.987E-02 5.973E-03 0.00 2.986E-Ol -2.99 

25.00 -46.35 -5.987E-02 5.973E-03 0.00 1. 493E-Ol -1.50 
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2.99 

7 BAKI 
0.00 

25.00 
50.00 
75.00 

100.00 

35.92 
35.92 
35.92 
35.92 
35.92 

1.005E-01 
1.005E-01 
1.005E-01 
1.005E-01 
1.005E-01 

5.709E-03 
5.709E-03 
5.709E-03 
5.709E-03 
5.709E-03 

0.00 
0.00 
0.00 
0.00 
0.00 

2.855E-01 
1. 427E-01 

0.00 
-1.427E-01 
-2.855E-01 

5.02 
2.51 
0.00 

-2.51 
-5.02 

7 COMB1 
0.00 

25.00 
50.00 
75.00 

100.00 

-276.81 
-276.81 
-276.81 
-276.81 
-276.81 

3.73 
3.73 
3.73 
3.73 
3.73 

5.869E-01 
5.869E-01 
5.869E-01 
5.869E-01 
5.869E-01 

0.00 
0.00 
0.00 
0.00 
0.00 

29.34 
14.67 
0.00 

-14.67 
-29.34 

186.31 
93.15 
0.00 

-93.15 
-186.31 

7 COMB2 
0.00 

25.00 
50.00 
75.00 

100.00 

-236.83 
-236.83 
-236.83 
-236.83 
-236.8.3 

3.62 
3.62 
3.62 
3.62 
3.62 

7.502E-01 
7.502E-01 
7.502E-01 
7.502E-01 
7.502E-01 

0.00 
0.00 
0.00 
0.00 
0.00 

37.51 
18.75 

0.00 
-18.75 
-37.51 

181.11 
90.56 

0.00 
-90.56 

-181.11 

7 COMB3 
0.00 

25.00 
50.00 
75.00 

100.00 

-250.83 
-250.83 
-250.83 
-250.83 
-250.83 

3.25 
3.25 
3.25 
3.25 
3.25 

5.182E-01 
5.182E-01 
5.182E-01 
5.182E-01 
5.182E-01 

0.00 
0.00 
0.00 
0.00 
0.00 

25.91 
12.96 

0.00 
-12.96 
-25.91 

162.33 
81. 17 

0.00 
-81.17 

-162.33 

7 COMB4 
0.00 

25.00 
50.00 
75.00 

100.00 

-223.70 
-223.70 
-223.70 
-223.70 
-223.70 

3.14 
3.14 
3.14 
3.14 
3.14 

4.879E-01 
4.879E-01 
4.879E-01 
4.879E-01 
4.879E-01 

0.00 
0.00 
0.00 
0.00 
0.00 

24.39 
12.20 
0.00 

-12.20 
-24.39 

157.05 
78.53 

0.00 
-78.53 

-157.05 

8 BM 
0.00 

79.99 
-809.56 
-809.56 

-8.254E-01 
-8.254E-01 

-6.789E-01 
-6.789E-01 

0.00 
0.00 

-54.31 
0.00 

-66.02 
0.00 

159.98 -809.56 -8.254E-01 -6.789E-01 0.00 54.31 66.02 
8 BH 

0.00 -180.40 -2.014E-01 -2.709E-01 0.00 -21. 67 -16.11 
79.99 -180.40 -2.014E-01 -2.709E-01 0.00 0.00 0.00 

159.98 -180.40 -2.014E-01 -2.709E-01 0.00 21. 67 16.11 
8 BAKA 

0.00 58.23 -7.301E-02 -9.328E-03 0.00 -7.461E-01 -5.84 
79.99 58.23 -7.301E-02 -9.328E-03 0.00 0.00 0.00 

159.98 58.23 -7.301E-02 -9.328E-03 0.00 7.461E-01 5.84 
8 BAKI 

0.00 -70.04 5.212E-02 -8.949E-03 0.00 -7.159E-01 4.17 
79.99 -70.04 5.212E-02 -8.949E-03 0.00 0.00 0.00 

159.98 -70.04 5.212E-02 -8.949E-03 0.00 7.159E-01 -4.17 
8 COMB1 

0.00 -1133.38 -1.16 -9.504E-01 0.00 -76.03 -92.43 
79.99 -1133.38 -1.16 -9.504E-01 0.00 0.00 0.00 

159.98 -1133.38 -1.16 -9.504E-01 0.00 76.03 92.43 
8 COMB2 

0.00 -1260.11 -1. 31 -1. 25 0.00 -99.84 -105.01 
79.99 -1260.11 -1. 31 -1.25 0.00 0.00 0.00 

159.98 -1260.11 -1. 31 -1. 25 0.00 99.84 105.01 
8 COMB3 

0.00 -986.82 -l. 02 -B.384E-01 0.00 -67.07 -81.40 
79.99 -986.82 -1. 02 -8.384E-01 0.00 0.00 0.00 

159.98 -986.82 -1. 02 -O.384E-01 0.00 67.07 81.10 
8 COMB4 

0.00 -956.11 -9.633E-01 -7.909E-01 0.00 -63.27 -77.05 
79.99 -956.11 -9.633E-01 -7.909E-01 0.00 0.00 0.00 

159.98 -956.11 -9.633E-01 -7.909E-01 0.00 63.27 77.05 

9 BM 
0.00 -275.14 -3.639E-01 -8.410E-01 0.00 -67.27 -29.11 

79.99 -275.14 -3.639E-01 -8.410E-01 0.00 0.00 0.00 
159.98 -275.14 -3.639E-01 -8.410E-01 0.00 67.27 29.11 

9 BH 
0.00 -92.74 -9.806E-02 -3.732E-01 0.00 -29.85 -7.84 

79.99 -92.74 -9.806E-02 -3.732E-01 0.00 0.00 0.00 
159.98 -92.74 -9.806E-02 -3.732E-01 0.00 29.85 7.84 

9 BAKA 
0.00 37.33 3.574E-02 -1.093E-02 0.00 -8.744E-01 2.86 

79.99 37.33 3.574E-02 -1. 093E-02 0.00 0.00 0.00 
159.98 37.33 3.574E-02 -1. 093E-02 0.00 8.744E-01 -2.86 

9 BAKI 
0.00 -46.38 -3.833E-02 -1. 055E-02 0.00 -8.438E-01 -3.07 

79.99 -46.38 -3.833E-02 -1.055E-02 0.00 0.00 0.00 
159.98 -46.38 -3.833E-02 -1. 055E-02 0.00 8.438E-01 3.07 

9 COMB1 
0.00 -385.20 -5.094E-01 -1. 18 0.00 -94.18 -40.75 

79.99 -385.20 -5.094E-01 -1.18 0.00 0.00 0.00 
159.98 -385.20 -5.094E-01 -1. 18 0.00 94.18 40.75 

9 COMB2 
0.00 -478.56 -5.936E-01 -1. 61 0.00 -128.49 -47.48 

79.99 -478.56 -5.936E-01 -1. 61 0.00 0.00 0.00 
159.98 -478.56 -5.936E-01 -1. 61 0.00 128.49 47.48 

9 COMB3 
0.00 -341.95 -4.400E-01 -1. 04 0.00 -82.96 -35.20 

79.99 -341.95 -4.400E-01 -1.04 0.00 0.00 0.00 
159.98 -341.95 -4.400E-01 -1. 04 0.00 82.96 35.20 

9 COMB4 



u. \,'V \J. v\.' 
I~.'::)'::) -.jJ.t'I.4:it.../ -4:i • .j,j."jt.t-UJ. -~.O.L..j.s::..-U.L 

78.50 34.66159.98 -318.40 -4.333E-01 -9.813E-01 0.00 

10 BM 
67.27 29.110.00 -275.14 3.639E-01 8.410E-01 0.00 

79.99 -275.14 3.639E-01 8.410E-01 0.00 0.00 0.00 
0.00 -67.27 -29.11159.98 -275.14 3.639E-01 8.410E-01 

10 BH 
0.00 

79.99 
159.98 

-92.74 
-92.74 
-92.74 

9.806E-02 
9.806E-02 
9.806E-02 

3.732E-01 
3.732E-01 
3.732E-01 

0.00 
0.00 
0.00 

29.85 
0.00 

-29.85 

7.84 
0.00 

-7.84 

10 BAKI\. 
0.00 

79.99 
159.98 

-46.54 
-46.54 
-46.54 

3.799E-02 
3.799E-02 
3.799E-02 

1.093E-02 
1. 093E-02 
1.093E-02 

0.00 
0.00 
0.00 

8.744E-01 
0.00 

-8.744E-01 

3.04 
0.00 

-3.04 

10 BAKI 
0.00 

79.99 
159.98 

37.30 
37.30 
37.30 

-3.601E-02 
-3.601E-02 
-3.601E-02 

1. 055E-02 
1.055E-02 
1. 055E-02 

0.00 
0.00 
0.00 

8.438E-01 
0.00 

-8.438E-01 

-2.88 
0.00 
2.88 

10 COMB1 
0.00 

79.99 
159.98 

-385.20 
-385.20 
-385.20 

5.094E-01 
5.094E-01 
5.094E-01 

1.18 
1.18 
1.18 

0.00 
0.00 
0.00 

94.18 
0.00 

-94.18 

40.75 
0.00 

-40.75 

10 COMB2 
0.00 

79.99 
159.98 

-478.56 
-478.56 
-478.56 

5.936E-01 
5.936E-01 
5.936E-01 

1. 61 
1. 61 
1. 61 

0.00 
0.00 
0.00 

128.49 
0.00 

-128.49 

47.48 
0.00 

-47.48 

10 COMB3 
0.00 

79.99 
159.98 

-342.19 
-342.19 
-342.19 

4.392E-01 
4.392E-01 
4.392E-01 

1. 04 
1. 04 
1.04 

0.00 
0.00 
0.00 

82.96 
0.00 

-82.96 

35.13 
0.00 

-35.13 

10 COMB4 
0.00 

79.99 
-318.15 
-318.15 

4.341E-01 
4.341E-01 

9.813E-01 
9.813E-01 

0.00 
0.00 

78.50 
0.00 

34.72 
0.00 

159.98 -318.15 4.341E-01 9.813E-01 0.00 -78.50 -34.72 

11 BM 
0.00 

79.99 
-809.56 
-809.56 

8.254E-01 
8.254E-01 

6.789E-01 
6.789E-01 

0.00 
0.00 

54.31 
0.00 

66.02 
0.00 

159.98 -809.56 8.254E-01 6.789E-01 0.00 -54.31 -66.02 
11 BH 

0.00 -180.40 2.014E-01 2.709E-01 0.00 21. 67 16.11 
79.99 -180.40 2.014E-01 2.709E-01 0.00 0.00 0.00 

159.98 -180.40 2.014E-01 2.709E-01 0.00 -21. 67 -16.11 
11 BAKA 

0.00 -70.75 -5.143E-02 9.328E-03 0.00 7.461E-01 -4.11 
79.99 -70.75 -5.143E-02 9.328E-03 0.00 0.00 0.00 

159.98 -70.75 -5.143E-02 9.328E-03 0.00 -7.461E-01 4.11 
11 BAKI 

0.00 58.21 7.272E-02 8.949E-03 0.00 7.159E-01 5.82 
79.99 58.21 7.272E-02 8.949E-03 0.00 0.00 0.00 

159.98 58.21 7.272E-02 8.949E-03 0.00 -7.159E-01 -5.82 
11 COMB1 

0.00 -1133.38 1.16 9.504E-01 0.00 76.03 92.43 
79.99 -1133.38 1.16 9.504E-01 0.00 0.00 0.00 

159.98 -1133.38 1.16 9.504E-01 0.00 -76.03 -92.43 
11 COMB2 

0.00 -1260.11 1.31 1. 25 0.00 99.84 105.01 
79.99 -1260.11 1.31 1.25 0.00 0.00 0.00 

159.98 -1260.11 1.31 1.25 0.00 -99.84 -105.01 
11 COMB3 

0.00 -987.76 1.02 8.384E-01 0.00 67.07 81.44 
79.99 -987.76 1.02 8.384E-01 0.00 0.00 0.00 

159.98 -987.76 1.02 8.384E-01 0.00 -67.07 -81.44 
11 COMB 4 

0.00 -955.18 9.628E-01 7.909E-01 0.00 63.27 77 .01 
79.99 -955.18 9.628E-01 7.909E-01 0.00 0.00 0.00 

159.98 -955.18 9.628E-01 7.909E-01 0.00 -63.27 -77.01 

12 BM 
0.00 -197.72 -2.66 -4.192E-01 0.00 -20.96 -133.08 

25.00 -197.72 -2.66 -4.192E-01 0.00 -10.48 -66.54 
50.00 -197.72 -2.66 -4.192E-01 0.00 0.00 0.00 
75.00 -197.72 -2.66 -4.192E-01 0.00 10.48 66.54 

100.00 -197.72 -2.66 -4.192E-01 0.00 20.96 133.08 
12 BH 

0.00 2.752E-01 -2.677E-01 -1.545E-01 0.00 -7.72 -13.39 
25.00 2.752E-01 -2.677E-01 -1.545E-01 0.00 -3.86 -6.69 
50.00 2.752E-01 -2.677E-01 -1.545E-01 0.00 0.00 0.00 
75.00 2.752E-01 -2.677E-01 -1. 545E-01 0.00 3.86 6.69 

100.00 2.752E-01 -2.677E-01 -1. 545E-01 0.00 7.72 13 .39 
12 BAKI\. 

0.00 29.02 -1. 316E-01 -5.973E-03 0.00 -2.986E-01 -6.58 
25.00 29.02 -1. 316E-01 -5.973E-03 0.00 -1.493E-01 -3.29 
50.00 29.02 -1. 316E-01 -5.973E-03 0.00 0.00 0.00 
75.00 29.02 -1. 316E-01 -5.973E-03 0.00 1. 493E-01 3.29 

100.00 29.02 -1. 316E-01 -5.973E-03 0.00 2.986E-01 6.58 
12 BAKI 

0.00 -46.35 5.916E-02 -5.709E-03 0.00 -2.855E-01 2.96 
25.00 -46.35 5.916E-02 -5.709E-03 0.00 -1.427E-01 1. 48 
50.00 -46.35 5.916E-02 -5.709E-03 0.00 0.00 0.00 
75.00 -46.35 5.916E-02 -5.709E-03 0.00 1. 427E-01 -1.48 

100.00 -46.35 5.916E-02 -5.709E-03 0.00 2.855E-01 -2.96 
12 COMB 1 

0.00 -276.81 -3.73 -5.869E-01 0.00 -29.34 -186.31 



SO.OO 
75.00 

100.00 

-276.~1 

-276.81 
-276.81 

- ..L /j 

-3.73 
-3.73 

-::>.~"~J:.-Ul 

-5.869E-01 
-5.869E-01 

u.uv 
0.00 
0.00 

u.uu 
14.67 
29.34 

U.UIJ 

93.15 
186.31 

12 COMB2 
0.00 

25.00 
50.00 
75.00 

100.00 

-236.83 
-236.83 
-236.83 
-236.83 
-236.83 

-3.62 
-3.62 
-3.62 
-3.62 
-3.62 

-7.502E-01 
-7.502E-01 
-7.502E-01 
-7.502E-01 
-7.502E-01 

0.00 
0.00 
0.00 
0.00 
0.00 

-37.51 
-18.75 

0.00 
18.75 
37.51 

-181.11 
-90.56 

0.00 
90.56 

181.11 

12 COMB3 
0.00 

25.00 
50.00 
75.00 

100.00 

-259.80 
-259.80 
-259.80 
-259.80 
-259.80 

-3.29 
-3.29 
-3.29 
-3.29 
-3.29 

-5.182E-01 
-5.182E-01 
-5.182E-01 
-5.182E-01 
-5.182E-01 

0.00 
0.00 
0.00 
0.00 
0.00 

-25.91 
-12.96 

0.00 
12.96 
25.91 

-164.40 
-82.20 

0.00 
82.20 

164.40 

12 COMB4 
0.00 

25.00 
50.00 
75.00 

100.00 

-214.73 
-214.73 
-214.73 
-214.73 
-214.73 

-3.10 
-3.10 
-3.10 
-3.10 
-3.10 

-4.879E-01 
-4.879E-01 
-4.879E-01 
-4.879E-01 
-4.879E-01 

0.00 
0.00 
0.00 
0.00 
0.00 

-24.39 
-12.20 

0.00 
12.20 
24.39 

-154.99 
-77.49 

0.00 
77.49 

154.99 

13 8M 
0.00 

50.00 
100.00 

-891. 48 
-891. 4B 
-B91. 48 

-4.864E-01 
-4.864E-01 
-4.864E-01 

-1.68 
-1. 68 
-1. 68 

0.00 
0.00 
0.00 

-83.78 
0.00 

83.7B 

-24.32 
0.00 

24.32 

13 BM 
0.00 

50.00 
100.00 

-197.76 
-197.76 
-197.76 

-1.792E-01 
-1. 792E-01 
-1.792E-01 

-3.721E-02 
-3.721E-02 
-3.721E-02 

0.00 
0.00 
0.00 

-1.B6 
0.00 
1.86 

-8.96 
0.00 
8.96 

13 BAKA 
0.00 

50.00 
100.00 

-73.60 
-73.60 
-73.60 

-6.930E-03 
-6.930E-03 
-6.930E-03 

9.8B2E-01 
9.8B2E-01 
9.B82E-01 

0.00 
0.00 
0.00 

49.41 
0.00 

-49.41 

-3.465E-01 
0.00 

3.465E-01 

13 BAKI 
0.00 51.01 -6.624E-03 -9.175E-01 0.00 -45.B7 -3. 312E-01 

50.00 51.01 -6.624E-03 -9.175E-01 0.00 0.00 0.00 
100.00 51.01 -6.624E-03 -9.175E-01 0.00 45.87 3.312E-01 

13 COMB1 
0.00 -1248.07 -6.B10E-01 -2.35 0.00 -117.29 -.34.05 

50.00 -1248.07 -6.810E-01 -2.35 0.00 0.00 0.00 
100.00 -1248.07 -6.810E-01 -2.35 0.00 117.29 34.05 

13 COMB2 
0.00 -1386.19 -8.70SE-01 -2.07 0.00 -103.51 -43.52 

50.00 -1386.19 -8.705E-01 -2.07 0.00 0.00 0.00 
100.00 -1386.19 -8.705E-01 -2.07 0.00 103.51 43.52 

13 COMB3 
0.00 -1099.14 -6.013E-01 -1.92 0.00 -95.93 -30.06 

50.00 -1099.14 -6.013E-01 -1.92 0.00 0.00 0.00 
100.00 -1099.14 -6.013E-01 -1.92 0.00 95.93 30.06 

13 COMB4 
0.00 -1040.41 -5.661E-01 -2.10 0.00 -105.13 -28.30 

50.00 -1040.41 -5.661E-01 -2.10 0.00 0.00 0.00 
100.00 -1040.41 -5.661E-01 -2.10 0.00 105.13 28.30 

14 BM 
0.00 199.25 . 1. 933E 01 6.6281!l 01 0.00 58.79 -17.14 

88.70 -199.25 -1.933E-01 6.628E-01 0.00 0.00 0.00 
177.40 -199.25 -1. 9J3E-01 6.62BE-01 0.00 -.58.79 17.14 

14 I:lH 
0.00 -55.12 -5.455E-02 1.952E-01 0.00 17.32 -4.84 

88.70 -55.12 -5.455E-02 1.9S2E-01 0.00 0.00 0.00 
177.40 -55.12 -5.455E-02 1.952E-01 0.00 -17.32 4.84 

14 BAKA 
0.00 12.92 -3.0JOE-03 7.617E-02 0.00 6.76 -2.688E-01 

88.70 12.92 -3.030E-03 7.617E-02 0.00 0.00 0.00 
177.40 12.92 -3.030E-OJ 7.617E-02 0.00 -6.76 2.688E-01 

14 BAKI 
0.00 -14.68 -2.870E-03 -5.677E-02 0.00 -5.04 -2.546E-01 

00.70 -14.68 -2.870E-OJ -5.G77E-02 0.00 0.00 0.00 
177.40 -14.68 -2.870E-03 -5.677E-02 0.00 5.04 2.546E-01 

14 COMB 1 
0.00 -278.95 -2.706E-01 9.279E-01 0.00 82.30 -24.00 

88.70 -278.95 -2.706E-01 9.279E-01 0.00 0.00 0.00 
177.40 -278.95 -2.706E-01 9.279E-01 0.00 -82.30 24.00 

14 COMB2 
0.00 -327.29 -3.192E-01 loll 0.00 98.25 -28.31 

88.70 -327.29 -3.192E-01 1.11 0.00 0.00 0.00 
177.40 -327.29 -3.192E-01 loll 0.00 -98.25 28.31 

14 COMB3 
0.00 -241. 39 -2.396E-01 8.205E-01 0.00 72.78 -21. 25 

88.70 -241.39 -2.396E-01 8.205E-01 0.00 0.00 0.00 
177.40 -241.39 -2.396E-01 8.205E-01 0.00 -72.78 21.25 

14 COMB4 
0.00 -236.82 -2.242E-01 7.701E-01 0.00 68.31 -19.89 

88.70 -236.82 -2.242E-01 7.701E-01 0.00 0.00 0.00 
177.40 -236.82 -2.242E-01 7.701E-01 0.00 -68.31 19.89 

15 BM 
0.00 245.45 -1.224E-01 0.00 0.00 0.00 -15.59 

127.40 245.45 -1. 224E-01 0.00 0.00 0.00 0.00 
254.80 245.45 -1. 224E-01 0.00 0.00 0.00 15.59 

15 BM 
0.00 108.70 -1.318E-02 0.00 0.00 0.00 -1. 68 

127.40 108.70 -1. 318E-02 0.00 0.00 0.00 0.00 



1:> BAKA 
0.00 

127.40 
254.80 

2.98 
2.98 
2.98 

-2.275E-03 
-2.275E-03 
-2.275E-03 

3.354E-03 
3.354E-03 
3.354E-03 

0.00 
0.00 
0.00 

4.273E-01 
0.00 

-4.273E-01 

-2.898E-01 
0.00 

2.898E-01 
15 BAKI 

0.00 
127.40 
254.80 

3.18 
3.18 
3.18 

-2.124E-03 
-2.124E-03 
-2.124E-03 

-2.910E-03 
-2.910E-03 
-2.910E-03 

0.00 
0.00 
0.00 

-3.707E-01 
0.00 

3.707E-01 

-2.706E-01 
0.00 

2.706E-Ol 
15 COMB1 

0.00 
127.40 
254.80 

343.63 
343.63 
343.63 

-1. 714E-01 
-1. 714E-01 
-1.714E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-21. 83 
0.00 

21. 83 
15 COMB2 

0.00 
127.40 
254.80 

468.46 
468.46 
468.46 

-1.680E-01 
-1. 680E-01 
-1. 680E-Ol 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-21. 40 
0.00 

21. 40 
15 COMB3 

0.00 
127.40 
254.80 

302.54 
302.54 
302.54 

-1.526E-01 
-1.526E-01 
-1.526E-01 

5.780E-04 
5.780E-04 
5.780E-04 

0.00 
0.00 
0.00 

7.364E-02 
0.00 

-7.364E-02 

-19.44 
0.00 

19.44 
15 COMB4 

0.00 
127.40 
254.80 

286.53 
286.53 
286.53 

-1.412E-Ol 
-1.412E-01 
-1.412E-01 

-5.780E-04 
-5.780E-04 
-5.780E-04 

0.00 
0.00 
0.00 

-7.364E-02 
0.00 

7.364E-02 

-17.99 
0.00 

17.99 

16 BM 
0.00 

88.70 
177.40 

-199.25 
-199.25 
-199.25 

-1. 933E-01 
-1. 933E-Ol 
-1.933E-Ol 

-6.628E-Ol 
-6.628E-01 
-6.628E-01 

0.00 
0.00 
0.00 

-58.79 
0.00 

58.79 

-17.14 
0.00 

17.14 
16 BH 

0.00 
88.70 

177.40 

-55.12 
-55.12 
-55.12 

-5.455E-02 
-5.45SE-02 
-5.455E-02 

-1.952E-01 
-1. 952E-01 
-1. 952E-01 

0.00 
0.00 
0.00 

-17.32 
0.00 

17.32 

-4.84 
0.00 
4.84 

16 BAKA 
0.00 

88.70 
177.40 

-15.02 
-15.02 
-15.02 

-3.030E-03 
-3.030E-03 
-3.030E-03 

5.860E-02 
5.860E-02 
5.860E-02 

0.00 
0.00 
0.00 

5.20 
0.00 

-5.20 

-2.688E-01 
0.00 

2.688E-01 
16 BAKI 

0.00 12.93 -2.870E-03 -7.545E-02 0.00 -6.69 -2.546E-01 
88.70 

177.40 
12.93 
12.93 

-2.870E-03 
-2.870E-03 

-7.545E-02 
-7.545E-02 

0.00 
0.00 

0.00 
6.69 

0.00 
2.546E-01 

16 COMB1 
0.00 -27e.95 -2.706E-01 -9.279E-01 0.00 -82.30 -24.00 

88.70 -278.95 -2.706E-01 -9.279E-01 0.00 0.00 0.00 
177.40 -278.95 -2.706E-01 -9.279E-01 0.00 82.30 24.00 

16 COMB2 
0.00 

88.70 
-327.29 
-327.29 

-3.192E-Ol 
-3.192E-Ol 

-1.11 
-1.11 

0.00 
0.00 

-98.25 
0.00 

-28.31 
0.00 

177.40 -327.29 -3.192E-01 -1.11 0.00 98.25 28.31 
16 COMB3 

0.00 -241.82 -2.396E-01 -8.172E-Ol 0.00 -72.49 -21. 25 
88.70 -241.82 -2.396E-01 -8.172E-01 0.00 0.00 0.00 

177.40 -241.82 -2.396E-01 -8.172E-01 0.00 72.49 21. 25 
16 COMB4 

0.00 -236.39 -2.242E-01 -7.734E-01 0.00 -68.60 -19.89 
88.70 -236.39 -2.242E-01 -7.734E-01 0.00 0.00 0.00 

177.40 -236.39 -2.242E-01 -7.734E-01 0.00 68.60 19.89 

17 tiM 
0.00 

50.00 
-891. 48 
-691.46 

-4.864E-01 
-4.664E-01 

1. 68 
1. 66 

0.00 
0.00 

83.78 
0.00 

-24.32 
0.00 

100,00 -8"11.48 -4.8fi4P.-Ol 1. 68 0.00 -83.78 7.4.17. 
17 BH 

0.00 -197.76 -1. 792E-01 3.721E-02 0.00 1. 86 -8.96 
50.00 -197.76 -1.792E-01 3.721E-02 0.00 0.00 0.00 

100.00 -197.76 -1.792E-Ol 3.721E-02 0.00 -1.86 8.96 
17 BAKA 

0.00 45.38 -6.930E-03 9.243E-01 0.00 46.22 -3.465E-01 
50.00 45.36 -6.930E-03 9.243E-01 0.00 0.00 0.00 

100.00 45.3e -6.9302-03 9.243E-01 0.00 46.22 3. Hi5E-01 
17 BAKI 

0.00 -73.59 -6.624E-03 -9.858E-01 0.00 -49.29 -3. 312E-01 
50.00 -73.59 -6.624E-03 -9.858E-Ol 0.00 0.00 0.00 

100.00 -73.59 -6.624E-03 -9.858E-01 0.00 49.29 3.312E-Ol 
17 COMB1 

0.00 -1248.07 -6.810E-01 2.35 0.00 117.29 -34.05 
50.00 -1248.07 -6.810E-01 2.35 0.00 0.00 0.00 

100.00 -1248.07 -6.810E-01 2.35 0.00 -117.29 34.05 
17 COMB2 

0.00 -1386.19 -8.705E-Ol 2.07 0.00 103.51 -43.52 
50.00 -1386.19 -8.705E-01 2.07 0.00 0.00 0.00 

100.00 -1386.19 -8.705E-01 2.07 0.00 -103.51 43.52 
17 COMB 3 

0.00 -1106.45 -6.0l3E-01 1. 93 0.00 96.53 -30.06 
50.00 -1106.45 -6.0l3E-01 1. 93 0.00 0.00 0.00 

100.00 -1106.45 -6.013E-01 1. 93 0.00 -96.53 30.06 
17 COMB4 

0.00 -1033.10 -5.661E-Ol 2.09 0.00 104.53 -28.30 
50.00 -1033.10 -5.661E-01 2.09 0.00 0.00 0.00 

100.00 -1033.10 -5.661E-01 2.09 0.00 -104.53 28.30 

18 BM 
0.00 496.95 -7.502E-01 -3.554E-01 0.00 -26.40 -55.73 

74.29 496.95 -7.502E-01 -3.554E-01 0.00 0.00 0.00 
148.58 496.95 -7.502E-Ol -3.554E-01 0.00 26.40 55.73 

.~ 
I 



0.00 
74.29 

148.58 

81. 61 
81.61 
81. 61 

-1. 917E-01 
-1. 917E-01 
-1.917E-01 

-l.::Jt)~E-Ul 

-1.568E-01 
-1.568E-01 

u.uu 
0.00 
0.00 

-1.J.. Q.j 

0.00 
11.65 

-.L"t • ...:::"i 

0.00 
14.24 

18 BAKA 
0.00 

74.29 
148.58 

-19.37 
-19.37 
-19.37 

-4.103E-02 
-4.103E-02 
-4.103E-02 

-4.633E-03 
-4.633E-03 
-4.6338-03 

0.00 
0.00 
0.00 

-3.442E-01 
0.00 

3.442E-01 

-3.05 
0.00 
3.05 

18 BAKI 
0.00 

74.29 
148.58 

21. 95 
21. 95 
21.95 

2.312E-02 
2.312E-02 
2.312E-02 

-4.470E-03 
-4.470E-03 
-4.470E-03 

0.00 
0.00 
0.00 

-3.321E-01 
0.00 

3.321E-01 

1.72 
0.00 

-1. 72 
18 COMB1 

0.00 
74.29 

148.58 

695.73 
695.73 
695.73 

-1.05 
-1. 05 
-1.05 

-4.975E-01 
-4.975E-01 
-4.975E-01 

0.00 
0.00 
0.00 

-36.96 
0.00 

36.96 

-78.02 
0.00 

78.02 
18 COMB2 

0.00 
74.29 

148.58 

726.91 
726.91 
726.91 

-1.21 
-1.21 
-1.21 

-6.774E-01 
-6.774E-01 
-6.774E-01 

0.00 
0.00 
0.00 

-50.32 
0.00 

50.32 

-89.66 
0.00 

89.66 
18 COMB3 

0.00 
74.29 

148.58 

599.69 
599.69 
599.69 

-9.2358-01 
-9.235E-01 
-9.2358-01 

-4.3838-01 
-4.383E-01 
-4.3838-01 

0.00 
0.00 
0.00 

-32.56 
0.00 

32.56 

-68.61 
0.00 

68.61 
18 COMB4 

0.00 
74.29 

148.58 

592.99 
592.99 
592.99 

-8.7708-01 
-8.770E-01 
-8.770E-01 

-4.1468-01 
-4.146E-01 
-4.146E-01 

0.00 
0.00 
0.00 

-30.80 
0.00 

30.80 

-65.15 
0.00 

65.15 

19 BM 
0.00 

90.94 
181.88 

-51. 64 
-51. 64 
-51. 64 

-2.515E-01 
-2.515E-01 
-2.515E-01 

1.975E-02 
1.975E-02 
1.975E-02 

0.00 
0.00 
0.00 

1.80 
0.00 

-1.80 

-22.87 
0.00 

22.87 
19 BH 

0.00 
90.94 

181. 88 

-31. 79 
-31. 79 
-31.79 

-7.5868-02 
-7.586E-02 
-7.5868-02 

-8.700E-02 
-8.700E-02 
-8.7008-02 

0.00 
0.00 
0.00 

-7.91 
0.00 
7.91 

-6.90 
0.00 
6.90 

19 BAKA 
0.00 -74.48 5.9838-03 1.849E-03 0.00 1. 681E-01 5.441E-01 

90.94 -74.48 5.983E-03 1.849E-03 0.00 0.00 0.00 
181.88 -74.48 5.983E-03 1. 849E-03 0.00 -1. 681E-01 -5.4418-01 

19 BAKI 
0.00 

90.94 
181.88 

62.69 
62.69 
62.69 

-1.234E-02 
-1.234E-02 
-1.234E-02 

1. 617E-03 
1.617E-03 
1. 617E-03 

0.00 
0.00 
0.00 

1. 471E-01 
0.00 

-1. 471E-01 

-1.12 
0.00 
1.12 

19 COMB1 
0.00 -72.30 -3.520E-01 2.7658-02 0.00 2.51 -32.01 

90.94 -72.30 -3.520E-01 2.765E-02 0.00 0.00 0.00 
181.88 -72 .30 -3.520E-01 2.7658-02 0.00 -2.51 32.01 

19 COMB2 
0.00 -112.83 -4.2318-01 -1. 155E-01 0.00 -10.50 -38.48 

90.94 -112.83 -4.231E-01 -1.155E-01 0.00 0.00 0.00 
181.88 -112.83 -4.2318-01 -1.155E-01 0.00 10.50 38.48 

19 COMB3 
0.00 -77.29 -3.100E-01 2.820E-02 0.00 2.56 -28.19 

90.94 
181.88 

-77.29 
-77.29 

-3.100E-01 
-3.100E-01 

2.820E-02 
2.tl2UE-U2 

0.00 
U.UU 

0.00 
-:LS6 

0.00 
28.19 

19 COMB 4 
0.00 

90.94 
-46.64 
-46.64 

-2.9]5"'-01 
-2.9358-01 

1. ell QP,-02 
1. 919E-02 

0.00 
0.00 

1. 75 
0.00 

-26.69 
0.00 

181.88 -46.64 -2.935E-01 1.919E-02 0.00 -1. 75 26.69 

20 BM 
0.00 -51. 64 2.5158-01 -1.9758-02 0.00 -1. 80 22.87 

90.94 -51. 64 2.515E-01 -1.9758-02 0.00 0.00 0.00 
181.88 -51. 64 2.515E-01 -1. 9758-02 0.00 1.80 -22.87 

20 BH 
0.00 -31.79 7.586E-02 8.700E-02 0.00 7.91 6.90 

90.94 -31.79 7.586E-02 8.700E-02 0.00 0.00 0.00 
181.88 -31.79 7.586E-02 8.700E-02 0.00 -7.91 -6.90 

20 B1\K1\ 
0.00 62.93 1.1868-02 -1.849E-03 0.00 -1.681E-01 1.08 

90.94 62.93 1.1868-02 -1.849E-03 0.00 0.00 0.00 
181.88 62.93 1.186E-02 -1.849E-03 0.00 1. 681E-01 -1.08 

20 BAKI 
0.00 -74.49 -6.1758-03 -1.6178-03 0.00 -1. 471E-01 -5.616E-01 

90.94 -74.49 -6.175E-03 -1. 6178-03 0.00 0.00 0.00 
181.88 -74.49 -6.175E-03 -1. 6178-03 0.00 1.4718-01 5.616E-01 

20 COMB1 
0.00 -72.30 3.5208-01 -2.765E-02 0.00 -2.51 32.01 

90.94 -72.30 3.520E-01 -2.765E-02 0.00 0.00 0.00 
181.88 -72.30 3.5208-01 -2.765E-02 0.00 2.51 -32.01 

20 COMB2 
0.00 -112.83 4.2318-01 1.1558-01 0.00 10.50 38.48 

90.94 -112.83 4.2318-01 1.155E-01 0.00 0.00 0.00 
181.88 -112.83 4.2318-01 1. 155E-01 0.00 -10.50 -38.48 

20 COMB3 
0.00 -76.99 3.091E-01 -2.820E-02 0.00 -2.56 28.11 

90.94 -76.99 3.0918-01 -2.8208-02 0.00 0.00 0.00 
181.88 -76.99 3.0918-01 -2.820E-02 0.00 2.56 -28.11 

20 COMB4 
0.00 -46.95 2.944E-01 -1.919E-02 0.00 -1. 75 26.77 

90.94 -46.95 2.944E-01 -1.919E-02 0.00 0.00 0.00 
181.88 -46.95 2.9448-01 -1.9198-02 0.00 1. 75 -26.77 

31 BM 



fU.I.I. 

141. 42 
"~b . .I."; 
286.13 

-.I.. ";<l.l.J:.-U.l. 

-1. 381E-01 
u.uu 
0.00 

w.uU 
0.00 

u .. \JU 

0.00 
u .. uu 

9.77 

31 BH 
0.00 

70.71 
141. 42 

7.580E-01 
7.580E-01 
7.580E-01 

-2.758E-01 
-2.758E-01 
-2.758E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-19.50 
0.00 

19.50 

31 BAKA 
0.00 

70.71 
141.42 

3.489E-02 
3.489E-02 
3.489E-02 

-9.169E-03 
-9.169E-03 
-9.169E-03 

2.610E-02 
2.610E-02 
2.610E-02 

0.00 
0.00 
0.00 

1.85 
0.00 

-1. 85 

-6.484E-01 
0.00 

6.484E-01 

31 BAKI 
0.00 

70.71 
141. 42 

3.358E-02 
3.358E-02 
3.358E-02 

-8.826E-03 
-8.826E-03 
-8.826E-03 

-2.594E-02 
-2.594E-02 
-2.594E-02 

0.00 
0.00 
0.00 

-1. 83 
0.00 
1.83 

-6.241E-01 
0.00 

6.241E-01 

31 COMB1 
0.00 

70.71 
141.42 

400.58 
400.58 
400.58 

-1.934E-01 
-1.934E-'01 
-1.934E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-13.67 
0.00 

13.67 

31 COMB2 
0.00 

70.71 
141. 42 

344.57 
344.57 
344.57 

-6.071E-01 
-6.071E-01 
-6.071E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-42.93 
0.00 

42.93 

31 COMB3 
0.00 

70.71 
141.42 

343.45 
343.45 
343.45 

-1. 891E-01 
-1.891E-01 
-1. 891E-01 

2.036E-04 
2.036E-04 
2.036E-04 

0.00 
0.00 
0.00 

1. 440E-02 
0.00 

-1.440E-02 

-13.37 
0.00 

13.37 

31 COMB4 
0.00 

70.71 
141. 42 

343.27 
343.27 
343.27 

-1. 424E-01 
-1. 424E-01 
-1. 424E-01 

-2.036E-04 
-2.036E-04 
-2.036E-04 

0.00 
0.00 
0.00 

-1. 440E-02 
0.00 

1. 440E-02 

-10.07 
0.00 

10.07 

32 BM 
0.00 

102.53 
205.06 

-126.83 
-126.83 
-126.83 

-4.340E-01 
-4.340E-01 
-4.340E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-44.50 
0.00 

44.50 

32 BH 
0.00 -67.79 -1. 201E-01 0.00 0.00 0.00 -12.31 

102.53 -67.79 -1.201E-01 0.00 0.00 0.00 0.00 
205.06 -67.79 -1.201E-01 0.00 0.00 0.00 12.31 

32 BAKA 
0.00 1.572E-03 -4.471E-03 5.130E-02 0.00 5.26 -4.584E-01 

102.53 1. 572E-03 -4.471E-03 5.130E-02 0.00 0.00 0.00 
205.06 1. 572E-03 -4.471E-03 5.130E-02 0.00 -5.26 4.584E-01 

32 BAKI 
0.00 2.154E-03 -4.303E-03 -5.092E-02 0.00 -5.22 -4.412E-01 

102.53 2.154E-03 -4.303E-03 -5.092E-02 0.00 0.00 0.00 
205.06 2.154E-03 -4.303E-03 -5.092E-02 0.00 5.22 4.412E-01 

32 COMB1 
0.00 -177.57 -6.077E-01 0.00 0.00 0.00 -62.30 

102.53 -177.57 -6.077E-01 0.00 0.00 0.00 0.00 
205.06 -177.57 -6.077E-01 0.00 0.00 0.00 62.30 

32 COMB2 
0.00 -260.67 -7.130E-01 0.00 0.00 0.00 -73.10 

102.53 -260.67 -7.130E-01 0.00 0.00 0.00 0.00 
205.06 -260.67 -7.130E-01 0.00 0.00 0.00 73.10 

32 COMB3 
0.00 -152.19 -5.323E-01 4.991E-04 0.00 5.118E-02 -54.57 

102.53 -152.19 -5.323E-01 4.991E-04 0.00 0.00 0.00 
205.06 -152.19 -5.323E-01 4.991E-04 0.00 -5. 118E-02 54.57 

32 COM!.4 
0.00 -152.20 -5.095E-01 -4.991E-04 0.00 -5.118E-02 -52.23 

102.53 -152.20 -5.095E-01 -4.991E-04 0.00 0.00 0.00 
205.06 -152.20 -5.095E-01 -4.991E-04 0.00 5. 118E-02 52.23 

33 BM 
0.00 -79.38 -1.237E-01 0.00 0.00 0.00 -12.51 

101.16 -79.38 -1.237E-01 0.00 0.00 0.00 0.00 
202.32 -79.38 -1.237E-01 0.00 0.00 0.00 12.51 

33 BH 
0.00 -15.91 1.879E-02 0.00 0.00 0.00 1.90 

101.16 -15.91 1.879E-02 0.00 0.00 0.00 0.00 
202.32 -15.91 1.879E-02 0.00 0.00 0.00 -1.90 

33 B1OO\. 
0.00 -1. 776E-02 -2.874E-03 3.944E-02 0.00 3.99 -2.908E-01 

101.16 -1. 776E-02 -2.874E-03 3.944E-02 0.00 0.00 0.00 
202.32 -1. 776E-02 -2.874E-03 3.944E-02 0.00 -3.99 2.908E-01 

33 BAKI 
0.00 -1.622E-02 -2.583E-03 -3.860E-02 0.00 -3.91 -2.613E-01 

101.16 -1.622E-02 -2.583E-03 -3.860E-02 0.00 0.00 0.00 
202.32 -1. 622E-02 -2.583E-03 -3.860E-02 0.00 3.91 2.613E-01 

33 COMB1 
0.00 -111.14 -1. 732E-Ol 0.00 0.00 0.00 -17.52 

101.16 -111.14 -1. 732E-01 0.00 0.00 0.00 0.00 
202.32 -111.14 -1.732E-01 0.00 0.00 0.00 17.52 

33 COMB2 
0.00 -120.72 -1.184E-Ol 0.00 0.00 0.00 -11. 98 

101.16 -120.72 -1.184E-Ol 0.00 0.00 0.00 0.00 
202.32 -120.72 -1.184E-Ol 0.00 0.00 0.00 11.98 

33 COMB3 
0.00 -95.31 -1. 555E-Ol 1.085E-03 0.00 1. 097E-Ol -15.73 

101.16 -95.31 -1.555E-01 1.085E-03 0.00 0.00 0.00 
202.32 -95.31 -1.555E-Ol 1.085E-03 0.00 -1. 097E-Ol 15.73 

33 COMB4 
0.00 -95.22 -1. 413E-Ol -1. 085E-03 0.00 -1.097E-Ol -14.30 

101.16 -95.22 -1.413E-01 -1. 085E-03 0.00 0.00 0.00 



34 BM 
0.00 

25.00 
50.00 
75.00 

100.00 

-202.42 
-202.42 
-202.42 
-202.42 
-202.42 

9.002E-01 
9.002E-01 
9.002E-01 
9.002E-01 
9.002E-01 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

45.01 
22.50 

0.00 
-22.50 
-45.01 

34 BH 
0.00 

25.00 
50.00 
75.00 

100.00 

-7.310E-01 
-7.310E-01 
-7.310E-01 
-7.310E-01 
-7.310E-01 

-3.410E-01 
-3.410E-01 
-3.410E-01 
-3.410E-01 
-3.410E-01 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

-17.05 
-8.52 

0.00 
8.52 

17.05 

34 BAKA 
0.00 

25.00 
50.00 
75.00 

100.00 

-3.115E-02 
-3.115E-02 
-3.115E-02 
-3.115E-02 
-3.115E-02 

-1. 819E-02 
-1.819E-02 
-1.819E-02 
-1.819E-02 
-1.819E-02 

-2.610E-02 
-2.610E-02 
-2. 610E-02 
-2.610E-02 
-2.610E-02 

0.00 
0.00 
0.00 
0.00 
0.00 

-1.30 
-6.525E-01 

0.00 
6.525E-01 

1.30 

-9.093E-01 
-4.546E-01 

0.00 
4.546E-01 
9.093E-01 

34 BAKI 
0.00 

25.00 
50.00 
75.00 

100.00 

-2.999E-02 
-2.999E-02 
-2.999E-02 
-2.999E-02 
-2.999E-02 

-1.750E-02 
-1.750E-02 
-1. 750E-02 
-1.750E-02 
-1. 750E-02 

2.594E-02 
2.594E-02 
2.594E-02 
2.594E-02 
2.594E-02 

0.00 
0.00 
0.00 
0.00 
0.00 

1.30 
6.486E-01 

0.00 
-6.486E-01 

-1.30 

-8.752E-01 
-4.376E-01 

0.00 
4.376E-01 
8.752E-01 

34 COMB1 
0.00 

25.00 
-283.39 
-283.39 

1.26 
1.26 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

63.01 
31.51 

50.00 -283.39 1.26 0.00 0.00 0.00 0.00 
75.00 

100.00 
-283.39 
-283.39 

1.26 
1.26 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

-31.51 
-63.01 

34 COMB2 
0.00 -244.08 5.347E-01 0.00 0.00 0.00 26.73 

25.00 -244.08 5.347E-01 0.00 0.00 0.00 13.37 
50.00 -244.08 5.347E-01 0.00 0.00 0.00 0.00 
75.00 -244.08 5.347E-01 0.00 0.00 0.00 -13.37 

100.00 -244.08 5.347E-01 0.00 0.00 0.00 -26.73 
34 COMB3 

0.00 -242.99 1. 03 -2.036E-04 0.00 -1.018E-02 51. 69 
25.00 -242.99 1.03 -2.036E-04 0.00 -5.090E-03 25.84 
50.00 -242.99 1.03 -2.036E-04 0.00 0.00 0.00 
75.00 -242.99 1. 03 -2.036E-04 0.00 5.090E-03 -25.84 

100.00 -242.99 1. 03 -2.036E-04 0.00 1.018E-02 -51. 69 
34 COMB4 

0.00 -242.83 1.13 2.036E-04 0.00 1.018E-02 56.33 
25.00 -242.83 1.13 2.036E-04 0.00 5.090E-03 28.16 
50.00 -242.83 1.13 2.036E-04 0.00 0.00 0.00 
75.00 -242.83 1.13 2.036E-04 0.00 -5.090E-03 -28.16 

100.00 -242.83 1.13 2.036E-04 0.00 -1. 018E-02 -56.33 

35 BM 
0.00 -300.92 -8.614E-01 0.00 0.00 0.00 -68.90 

79.99 -300.92 -8.614E-01 0.00 0.00 0.00 0.00 
159.98 -300.92 -8.614E-01 0.00 0.00 0.00 68.90 

35. BH 
0.00 8.59 -2.682E-01 0.00 0.00 0.00 -21. 45 

79.99 8. ~9 -? tiI\?F,-01 0.00 0.00 0.00 0.00 
159.98 8.59 -2.682E-01 0.00 0.00 0.00 21. 45 

35 BAKA 
0.00 -9.162E-02 -7.307E-03 8.384£-02 0.00 6.71 -5.845E-01 

79.99 -9.162£-02 -7.307£-03 8.384£-02 0.00 0.00 0.00 
159.96 -9.1152E-02 ·7.J071!i-OJ 6.J641!i-02 0.00 -6.71 5.815E-01 

35 BAKI 
0.00 -8.792£-02 -7.032E-03 -8.340£-02 0.00 -6.67 -5.625E-01 

79.99 -8.792£-02 -7.032£-03 -8.340£-02 0.00 0.00 0.00 
159.98 -8.792£-02 -7.032E-03 -8.340£-02 0.00 6.67 5.625£-01 

35 COMB1 
0.00 -421.29 -1.21 0.00 0.00 0.00 -96.47 

79.99 -421. 29 -1.21 0.00 0.00 0.00 0.00 
159.98 -421.29 -1.21 0.00 0.00 0.00 9G.47 

35 COMB2 
0.00 -347.36 -1.46 0.00 0.00 0.00 -117.01 

79.99 -347.36 -1. 46 0.00 0.00 0.00 0.00 
159.98 -347.36 -1. 46 0.00 0.00 0.00 117.01 

35 COMB3 
0.00 -361. 34 -1. 05 5.747£-04 0.00 4.597£-02 -84.18 

79.99 -361.34 -1.05 5.747£-04 0.00 0.00 0.00 
159.98 -361.34 -1. 05 5.747£-04 0.00 -4.597£-02 84.18 

35 COMB4 
0.00 -360.87 -1. 02 -5.747£-04 0.00 -4.597£-02 -81.19 

79.99 -360.87 -1. 02 -5.747£-04 0.00 0.00 0.00 
159.98 -360.87 -1. 02 -5.747£-04 0.00 4.597£-02 81.19 

36 BM 
0.00 21. 81 -5.585£-01 0.00 0.00 0.00 -43.69 

78.23 21. 81 -5.585£-01 0.00 0.00 0.00 0.00 
156.46 21. 81 -5.585£-01 0.00 0.00 0.00 43.69 

36 BH 
0.00 63.05 -1.219£-01 0.00 0.00 0.00 -9.53 

78.23 63.05 -1.219£-01 0.00 0.00 0.00 0.00 
156.46 63.05 -1.219£-01 0.00 0.00 0.00 9.53 

36 BAKA 
0.00 -4.877£-02 -7.695£-03 1. 223£-01 0.00 9.57 -6.019£-01 

78.23 -4.877£-02 -7.695£-03 1.223£-01 0.00 0.00 0.00 
156.46 -4.877£-02 -7.695£-03 1.223£-01 0.00 -9.57 6.019E-01 



0.00 
78.23 

156.46 

-4.717E-02 
-4.717E-02 
-4.717E-02 

-1.40bE-U.j 
-7.406E-03 
-7.406E-03 

-.L.L.Ltl.o;-U.L 
-1.218E-01 
-1.218E-01 

u.uu 
0.00 
0.00 

-~ • .:>.j 

0.00 
9.53 

-.::> .. I~~,I!,-UJ. 

0.00 
5.794E-01 

36 COMB1 
0.00 

78.23 
156.46 

30.53 
30.53 
30.53 

-7.819E-01 
-7.819E-01 
-7.819E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-61.17 
0.00 

61.17 

36 COMB2 
0.00 

78.23 
156.46 

127.05 
127.05 
127.05 

-8.652E-01 
-8.652E-01 
-8.652E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-67.68 
0.00 

67.68 

36 COMB3 
0.00 

78.23 
156.46 

26.05 
26.05 
26.05 

-6.898E-01 
-6.898E-01 
-6.898E-01 

5.646E-04 
5.646E-04 
5.646E-04 

0.00 
0.00 
0.00 

4.417E-02 
0.00 

-4.417E-02 

-53.96 
0.00 

53.96 

36 COMB4 
0.00 

78.23 
156.46 

26.30 
26.30 
26.30 

-6.505E-01 
-6.505E-01 
-6.505E-01 

-5.646E-04 
-5.646E-04 
-5.646E-04 

0.00 
0.00 
0.00 

-4.417E-02 
0.00 

4.417E-02 

-50.89 
0.00 

50.89 

37 BM 
0.00 

50.00 
100.00 

-615.85 
-615.85 
-615.85 

-9.121E-01 
-9.121E-01 
-9.121E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-45.61 
0.00 

45.61 

37 BH 
0.00 

50.00 
100.00 

-159.58 
-159.58 
-159.58 

-5.519E-01 
-5.519E-01 
-5.519E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-27.59 
0.00 

27.59 

37 BAKA 
0.00 -3.903E-02 -1. 837E-02 9.917E-02 0.00 4.96 -9.184E-01 

50.00 -3.903E-02 -1.837E-02 9.917E-02 0.00 0.00 0.00 

100.00 -3.903E-02 -1.837E-02 9.917E-02 0.00 -4.96 9.184E-01 

37 BAKI 
0.00 

50.00 
-3.701E-02 
-3.701E-02 

-1.768E-02 
-1. 768E-02 

-9.857E-02 
-9.857E-02 

0.00 
0.00 

-4.93 
0.00 

-8.840E-01 
0.00 

100.00 -3.701E-02 -1. 768E-02 -9.857E-02 0.00 4.93 8.840E-01 

37 COMB1 
0.00 -862.19 -1. 28 0.00 0.00 0.00 -63.85 

50.00 -862.19 -1.28 0.00 0.00 0.00 0.00 
100.00 -862.19 -1.28 0.00 0.00 0.00 63.85 

37 COMB2 
0.00 -994.36 -1.98 0.00 0.00 0.00 -98.88 

50.00 -994.36 -1.98 0.00 0.00 0.00 0.00 
100.00 -994.36 -1.98 0.00 0.00 0.00 98.88 

37 COMB3 
0.00 -739.12 -1.14 7.736E-04 0.00 3.868E-02 -57.07 

50.00 -739.12 -1.14 7.736E-04 0.00 0.00 0.00 
100.00 -739.12 -1.14 7.736E-04 0.00 -3.868E-02 57.07 

37 COMB4 
0.00 -738.92 -1.05 -7.736E-04 0.00 -3.868E-02 -52.39 

50.00 -738.92 -1. 05 -7.736E-04 0.00 0.00 0.00 
100.00 -738.92 -1.05 -7.736E-04 0.00 3.868E-02 52.39 

38 BM 
0.00 -97.95 -4.300E-01 0.00 0.00 0.00 -38.14 

88.70 -97.95 -4.300E-01 0.00 0.00 0.00 0.00 
177.40 -!l7.!l5 -1.300E-01 0.00 0.00 0.00 lR. 14 

36 13M 
0.00 -34.97 -1.212E-01 0.00 0.00 0.00 -10.75 

88.70 -34.97 -1.212E-01 0.00 0.00 0.00 0.00 
177.40 -31.97 -1.212E-01 0.00 0.00 n.on 10.75 

38 BAKA 
0.00 -3.612E-02 -5.950E-03 3.553E-02 0.00 3.15 -5.278E-01 

88.70 -3.612E-02 -5.950E-03 3.553E-02 0.00 0.00 0.00 
177.40 -3.612E-02 -5.950E-03 3.553E-02 0.00 -3.15 5.278E-01 

38 BAKI 
0.00 -3.445&-02 -5.nSE-03 -3.516E-02 O.UO -3.12 -5.000B 01 

88.70 -3.445E-02 -5.728E-03 -3.516E-02 0.00 0.00 0.00 
177.40 -3.445E-02 -5.728E-03 -3.516E-02 0.00 3.12 5.080E-01 

38 COMB1 
0.00 -137.13 -6.020E-01 0.00 0.00 0.00 -53.39 

88.70 -137.13 -6.020E-01 0.00 0.00 0.00 0.00 
177.40 -137.13 -6.020E-01 0.00 0.00 0.00 53.39 

38 COMB2 
0.00 -173.48 -7.100E-01 0.00 0.00 0.00 -62.97 

88.70 -173.48 -7.100E-01 0.00 0.00 0.00 0.00 
177.40 -173.48 -7.100E-01 0.00 0.00 0.00 62.97 

38 COMB3 
0.00 -117.63 ,.5.312E-01 4.880E-04 0.00 4.329E-02 -47.11 

88.70 -117.63 -5.312E-01 4.880E-04 0.00 0.00 0.00 
177.40 -117.63 -5.312E-01 4.880E-04 0.00 -4.329E-02 47.11 

38 COMB4 
0.00 -117.44 -5.008E-01 -4.880E-04 0.00 -4.329E-02 -44.42 

88.70 -117.44 -5.008E-01 -4.880E-04 0.00 0.00 0.00 
177.40 -117.44 -5.008E-01 -4.880E-04 0.00 4.329E-02 44.42 

39 BM 
0.00 300.11 -7.901E-01 0.00 0.00 0.00 -58.70 

74.29 300.11 -7.901E-01 0.00 0.00 0.00 0.00 
148.58 300.11 -7.901E-01 0.00 0.00 0.00 58.70 

39 BH 
0.00 50.40 -2.366E-01 0.00 0.00 0.00 -17.58 

74.29 50.40 -2.366E-01 0.00 0.00 0.00 0.00 
148.58 50.40 -2.366E-01 0.00 0.00 0.00 17.58 

39 BAKA 



74.29 
148.58 

4.826E-02 
4.826E-02 

-8.471E-03 
-8.471E-03 

7.397E-CJ2 
7.397E-02 

u.uu 
0.00 

U.UU 
-5.49 

u.uu 
6.293E-01 

39 BAKI 
0.00 

74.29 
148.58 

4.598E-02 
4.598E-02 
4.598E-02 

-8.153E-03 
-8.153E-03 
-8.153E-03 

-7.360E-02 
-7.360E-02 
-7.360E-02 

0.00 
0.00 
0.00 

-5.47 
0.00 
5.47 

-6.057E-01 
0.00 

6.057E-01 

39 COMB1 
0.00 

74.29 
148.58 

420.15 
420.15 
420.15 

-1.11 
-1.11 
-1.11 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-82.18 
0.00 

82.18 

39 COMB2 
0.00 

74.29 
148.58 

440.77 
440.77 
440.77 

-1.33 
-1.33 
-1.33 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-98.56 
0.00 

98.56 

39 COMB3 
0.00 

74.29 
148.58 

360.25 
360.25 
360.25 

-9.698E-01 
-9.698E-01 
-9.698E-01 

4.780E-04 
4.780E-04 
4.780E-04 

0.00 
0.00 
0.00 

3.551E-02 
0.00 

-3.551E-02 

-12.04 
0.00 

12.04 

39 COMB4 
0.00 

74.29 
148.58 

360.01 
360.01 
360.01 

-9.265E-01 
-9.265E-01 
-9.265E-01 

-4.780E-04 
-4.780E-04 
-4.780E-04 

0.00 
0.00 
0.00 

-3.551E-02 
0.00 

3.551E-02 

-68.83 
0.00 

68.83 

40 BM 
0.00 

89.39 
178.79 

-42.37 
-42.37 
-42.37 

-3.867E-01 
-3.867E-01 
-3.867E-01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-34.57 
0.00 

34.57 

40 BH 
0.00 

89.39 
178.79 

-46.34 
-46.34 
-46.34 

-7.779E-02 
-7.779E-02 
-7.779E-02 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-6.95 
0.00 
6.95 

40 BAKA 
0.00 

89.39 
178.79 

3.061E-02 
3.061E-02 
3.061E-02 

-5.877E-03 
-5.877E-03 
-5.877E-03 

4.739E-02 
4.739E-02 
4.739E-02 

0.00 
0.00 
0.00 

4.24 
0.00 

-4.24 

-5.254E-01 
0.00 

5.254E-01 

40 BAKI 
0.00 

89.39 
178.79 

2.943E-02 
2.943E-02 
2.943E-02 

-5. 657E-03 
-5.657E-03 
-5.657E-03 

-4.747E-02 
-4.747E-02 
-4.747E-02 

0.00 
0.00 
0.00 

-4.24 
0.00 
4.24 

-5.057E-01 
0.00 

5.057E-01 
40 COMB1 

0.00 -59.31 -5.414E-01 0.00 0.00 0.00 -48.40 
89.39 -59.31 -5.414E-01 0.00 0.00 0.00 0.00 

178.79 -59.31 -5.414E-01 0.00 0.00 0.00 48.40 
40 COMB2 

0.00 -124.99 -5.886E-01 0.00 0.00 0.00 -52.61 
89.39 -124.99 -5.866E-01 0.00 0.00 0.00 0.00 

176.79 -124.99 -5.666E-01 0.00 0.00 0.00 52.61 
40 COMB3 

0.00 -50.76 -4.791E-01 -9.766E-05 0.00 -8.732E-03 -42.83 
89.39 -50.76 -4.791E-01 -9.768E-05 0.00 0.00 0.00 

178.79 -50.76 -4.791E-01 -9.768E-05 0.00 8.732E-03 42.83 
40 COMB4 

0.00 -50.92 -4.491E-01 9.768E-05 0.00 8.732E-03 -40.15 
89.39 -50.92 -4.491E-01 9.768E-05 0.00 0.00 0.00 

178.79 -50.92 -4.491E-01 9.768E-05 0.00 -8.732E-03 40.15 

41 BM 
0.00 -296.86 9.125E-01 -5.082E-02 0.00 -3.59 68.77 

35.36 -296.86 9.125E-01 -5.082E-02 0.00 -1. 80 34.38 
70.71 -296.86 9.125E-01 -5.082E-02 0.00 0.00 0.00 

10G.07 2%.86 9.725E-01 -5.062li:-02 0.00 1. flO -34.3fl 

141. 42 -296.86 9.125E-01 -5.082E-02 0.00 3.59 -68.77 
41 BH 

0.00 -3.829E-01 -1.188E-01 -8.428E-02 0.00 -5.96 -8.40 
35.36 -3.929E-01 -1.1e8El 01 -8.428E-02 0.00 -2.98 -4.20 
70.71 -3.829E-01 -1.188E-01 -8.42BE-07. 0.00 0.00 0.00 

106.07 -3.!l2!:1E-U1 -1.1881::-01 -S.4ZSE-OZ 0.00 2.90 4.20 
141.42 -3.829E-01 -1.188E-01 -8.428E-02 0.00 5.96 8.40 

41 BAKA 
0.00 1. 410E-01 5. !:>'/jE~02 -1.0231::-02 0.00 -7.236Jl:-01 3.94 

35.36 1. 410E-01 5.573E-02 -1. 023E-02 0.00 -3.618E-01 1.97 
70.71 1. 410E-01 5.573E-02 -1.023E-02 0.00 0.00 0.00 

106.07 1. 410E-01 5.573E-02 -1. 023E-02 0.00 3.618E-01 -1.97 
141. 42 1.410E-01 5.573E-02 -1. 023E-02 0.00 7.236E-01 -3.94 

41 BAKI 
0.00 -1.124E-01 -6.793E-02 4.331E-03 0.00 3.062E-01 -4.80 

35.36 -1. 124E-01 -6.793E-02 4.331E-03 0.00 1.531E-01 -2.40 
70.71 -1. 124E-01 -6.793E-02 4.331E-03 0.00 0.00 0.00 

106.07 -1. 124E-01 -6.793E-02 4.331E-03 0.00 -1.531E-01 2.40 
141. 42 -1. 124E-01 -6.793E-02 4.331E-03 0.00 -3.062E-01 4.80 

41 COMB1 
0.00 :-415.60 1.36 -7.114E-02 0.00 -5.03 96.27 

35.36 -415.60 1. 36 -7.114E-02 0.00 -2.52 48.14 
70.71 -415.60 1. 36 -7.114E-02 0.00 0.00 0.00 

106.07 -415.60 1. 36 -7.114E-02 0.00 2.52 -48.14 
141.42 -415.60 1. 36 -7.114E-02 0.00 5.03 -96.27 

41 COMB2 
0.00 -356.85 9.769E-01 -1. 958E-01 0.00 -13.85 69.08 

35.36 -356.85 9.769E-01 -1. 958E-01 0.00 -6.92 34.54 
70.71 -356.85 9.769E-01 -1. 958E-01 0.00 0.00 0.00 

106.07 -356.85 9.769E-01 -1. 958E-01 0.00 6.92 -34.54 
141. 42 -356.85 9.769E-01 -1.958E-01 0.00 13.85 -69.08 

41 COMB3 
0.00 -356.27 1.15 -6.866E-02 0.00 -4.85 81. 40 

35.36 -356.27 1.15 -6.866B-0? 0.00 -2.43 40.70 
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141.42 -356.27 1.15 -6.866E-02 0.00 4.85 -81. 40 

41 COMB4 
0.00 -356.19 1.18 -5.331E-02 0.00 -3.77 83.64 

35.36 -356.19 1.18 -5.331E-02 0.00 -1. 88 41. 82 

70.71 -356.19 1.18 -5.331E-02 0.00 0.00 0.00 
0.00 1. 88 -41.82106.07 -356.19 1.18 -5.331E-02 

141. 42 -356.19 1.18 -5.331E-02 0.00 3.77 -83.64 

42 BM 
0.00 

86.60 
173.21 

363.83 
363.83 
363.83 

3.629E-01 
3.629E-01 
3.629E-01 

5.082E-02 
5.082E-02 
5.082E-02 

0.00 
0.00 
0.00 

4.40 
0.00 

-4.40 

31.43 
0.00 

-31. 43 

42 BH 
0.00 

86.60 
173.21 

3.813E-01 
3.813E-01 
3.813E-01 

-1.241E-01 
-1.241E-01 
-1.241E-01 

8.428E-02 
8.428E-02 
8.428E-02 

0.00 
0.00 
0.00 

7.30 
0.00 

-7.30 

-10.75 
0.00 

10.75 

42 BAKA 
0.00 

86.60 
173.21 

-1.473E-01 
-1. 473E-01 
-1.473E-01 

3.589E-02 
3.589E-02 
3.589E-02 

1. 023E-02 
1.023E-02 
1. 023E-02 

0.00 
0.00 
0.00 

8.863E-01 
0.00 

-8.863E-01 

3.11 
0.00 

-3.11 

42 BAKI 
0.00 

86.60 
173.21 

1.800E-01 
1. 800E-01 
1.800E-01 

-4.408E-02 
-4.408E-02 
-4.408E-02 

-4.331E-03 
-4.331E-03 
-4.331E-03 

0.00 
0.00 
0.00 

-3.750E-01 
0.00 

3.750E-01 

-3.82 
0.00 
3.82 

42' COMB1 
0.00 

86.60 
173.21 

509.37 
509.37 
509.37 

5.081E-01 
5.081E-01 
5.081E-01 

7.114E-02 
7.114E-02 
7.114E-02 

0.00 
0.00 
0.00 

6.16 
0.00 

-6.16 

44.00 
0.00 

-44.00 

42 COMB2 
0.00 

86.60 
173.21 

437.21 
437.21 
437.21 

2.369E-01 
2.369E-01 
2.369E-01 

1. 958E-01 
1.958E-01 
1. 958E-01 

0.00 
0.00 
0.00 

16.96 
0.00 

-16.96 

20.52 
0.00 

-20.52 

42 COMB3 
0.00 

86.60 
436.64 
436.64 

4.248E-01 
4.248E-01 

6.866E-02 
6.866E-02 

0.00 
0.00 

5.95 
0.00 

36.79 
0.00 

173.21 436.64 4.248E-01 6.866E-02 0.00 -5.95 -36.79 

42 COMB4 
0.00 436.56 4.461E-01 5.331E-02 0.00 4.62 38.64 

86.60 436.56 4.461E-01 5.331E-02 0.00 0.00 0.00 
173.21 436.56 4.461E-01 5.331E-02 0.00 -4.62 -38.64 

43 BM 
0.00 -68.57 -2.601E-01 3.514E-01 0.00 44.13 -32.67 

125.57 -68.57 -2.601E-01 3.514E-01 0.00 0.00 0.00 
251.15 -68.57 -2.601E-01 3.514E-01 0.00 -44.13 32.67 

43 BH 
0.00 -62.90 -7.210E-02 1.790E-01 0.00 22.48 -9.05 

125.57 -62.90 -7.210E-02 1.790E-01 0.00 0.00 0.00 
251.15 -62.90 -7.210E-02 1.790E-01 0.00 -22.48 9.05 

43 BAKA 
0.00 -6.36 1. 027E-03 5.560E-02 0.00 6.98 1.290E-01 

125.57 -6.36 1.027E-03 5.560E-02 0.00 0.00 0.00 
251.15 -6.36 1.027E-03 5.560E-02 0.00 -6.98 -1.290E-01 

43 BAKI 
0.00 6.19 -5.161E-03 -4.892E-02 0.00 -6.14 -6.480E-01 

125.57 6.19 -5.161E-03 -4.892E-02 0.00 0.00 0.00 
251.15 6.19 -5.161E-03 -4.892E-02 0.00 6.14 6.480E-01 

43 COMB1 
0.00 -96.00 -3.642E-01 4.920E-01 0.00 61. 78 -45.74 

125.57 -96.00 -3.642E-01 4.920E-01 0.00 0.00 0.00 
251.15 -96.00 -3.642E-01 4.920E-01 0.00 -61. 78 45.74 

43 COMB2 
0.00 -182.92 -4.275E-01 7.081E-01 0.00 88.92 -53.69 

125.57 -182.92 -4.275E-01 7.081E-01 0.00 0.00 0.00 
251.15 -182.92 -4.275E-01 7.081E-01 0.00 -88.92 53.69 

43 COMB3 
0.00 -82.50 -3.176E-01 4.304E-01 0.00 54.05 -39.88 

125.57 -82.50 -3.1761£-01 4.301E-01 0.00 0.00 0.00 
251.15 -62.50 -3.176E-01 4.3041£-01 0.00 -51.05 39.88 

43 COMB4 
0.00 -82.06 -3.068E-01 4.130E-01 0.00 51. 86 -38.53 

125.57 -82.06 -3.068E-01 4.130E-01 0.00 0.00 0.00 
251.15 -82.06 -3.068E-01 4.130E-01 0.00 -51. 86 38.53 

44 BM 
0.00 47.01 -3.326E-02 2.081E-01 0.00 25.90 -4.14 

124.46 47.01 -3.326E-02 2.081E-01 0.00 0.00 0.00 
248.92 47.01 -3.326E-02 2.081E-01 0.00 -25.90 4.14 

44, BH 
0.00 9.64 1. 84 6E-02 -7.371E-02 0.00 -9.17 2.30 

124.46 9.64 1. 846E-02 -7.371E-02 0.00 0.00 0.00 
248.92 9.64 1. 846E-02 -7.371E-02 0.00 9.17 -2.30 

44 BAKA 
0.00 -8.50 -1.858E-03 -1.300E-02 0.00 -1. 62 -2.312E-01 

124.46 -8.50 -1.858E-03 -1. 300E-02 0.00 0.00 0.00 
248.92 -8.50 -1.858E-03 -1.300E-02 0.00 1. 62 2.312E-01 

44 BAKI 
0.00 8.25 -5.958E-04 2.216E-02 0.00 2.76 -7.416E-02 

124.46 8.25 -5.958E-04 2.216E-02 0.00 0.00 0.00 
248.92 8.25 -5.958E-04 2.216E-02 0.00 -2.76 7.416E-02 

44 COMB1 
0.00 65.82 -4.657E-02 2.914E-01 0.00 36.26 -5.80 

124.46 65.82 -4.657E-02 2.914E-01 0.00 0.00 0.00 
248.92 65.82 -4.657E-02 2.914E-01 0.00 -36.26 5.80 



~~ ~U!'1O':: 

0.00 
124.46 
248.92 

71.84 
71.84 
71.84 

-1.037E-02 
-1.037E-02 
-1.037E-02 

1.318E-01 
1.318E-01 
1.318E-01 

0.00 
0.00 
0.00 

16.41 
0.00 

-16.41 

-1.29 
0.00 
1.29 

44 COMB3 
0.00 

124.46 
248.92 

56.09 
56.09 
56.09 

-4.310E-02 
-4.310E-02 
-4.310E-02 

2.617E-01 
2.617E-01 
2.617E-01 

0.00 
0.00 
0.00 

32.57 
0.00 

-32.57 

-5.36 
0.00 
5.36 

44 COMB4 
0.00 

124.46 
248.92 

56.75 
56.75 
56.75 

-3.673E-02 
-3.673&-02 
-3. 673E-02 

2.378E-01 
2.378E-01 
2.378E-01 

0'.00 
0.00 
0.00 

29.60 
0.00 

-29.60 

-4.57 
0.00 
4.57 

45 BM 
0.00 

107.96 
215.92 

-263.86 
-263.86 
-263.86 

-4.089E-01 
-4.089E-01 
-4.089E-01 

-1.280E-01 
-1.280E-01 
-1.280E-01 

0.00 
0.00 
0.00 

-13.82 
0.00 

13.82 

-44.14 
0.00 

44.14 

45 BH 
0.00 

107.96 
215.92 

-8.87 
-8.87 
-8.87 

-1.227E-01 
-1.227E-01 
-1.227&-01 

-5.484E-03 
-5.484E-03 
-5.484E-03 

0.00 
0.00 
0.00 

-5.920E-01 
0.00 

5.920E-01 

-13.25 
0.00 

13.25 

45 BAIQ\. 

0.00 
107.96 
215.92 

-31.47 
-31. 47 
-31.47 

2.980E-03 
2.980E-03 
2.980E-03 

1.239E-01 
1.239E-01 
1.239E-01 

0.00 
0.00 
0.00 

13.38 
0.00 

-13.38 

3.218E-01 
0.00 

-3.218E-01 

45 BAKI 
0.00 

10".90 
31.18 
31.18 

-8.573E-03 
-8.573E-03 

-1. 176E-01 
-1. 176E-01 

0.00 
0.00 

-12.70 
0.00 

-9.255E-01 
0.00 

215.92 31.18 -8.573E-03 -1.176E-01 0.00 12.70 9.255E-01 
45 COMB1 

0.00 
107.96 

-369.40 
-369.40 

-5.724E-01 
-5.724E-01 

-1. 792E-01 
-1.792E-01 

0.00 
0.00 

-19.34 
0.00 

-61.79 
0.00 

215.92 -369.40 -5.724E-01 -1.7~21i:-01 0.00 19.34 61.79 

45 COMB2 
0.00 -330.82 -6.870E-01 -1. 623E-01 0.00 -17.53 -74.17 

107.96 -330.82 -6.870E-01 -1. 623E-01 0.00 0.00 0.00 
215.92 -330.82 -6.870E-01 -1.623E-01 0.00 17.53 74.17 

45 COMB3 
0.00 -317.02 -4.979E-01 -1. 454E-01 0.00 -15.69 -53.75 

107.96 -317.02 -4.979E-01 -1.454E-01 0.00 0.00 0.00 
215.92 -317.02 -4.979E-01 -1. 454E-01 0.00 15.69 53.75 

45 COMB4 
0.00 -316.24 -4.834E-01 -1. 618E-01 0.00 -17.46 -52.18 

107.96 -316.24 -4.834E-01 -1. 618E-01 0.00 0.00 0.00 
215.92 -316.24 -4.834E-01 -1. 618E-01 0.00 17.46 52.18 

46 BM 
0.00 107.66 -1. 447E-01 5.911E-01 0.00 63.05 -15.43 

106.66 107.66 -1.447E-01 5.911E-01 0.00 0.00 0.00 
213.32 107.66 -1. 447E-01 5.911E-01 0.00 -63.05 15.43 

46 BH 
0.00 46.29 -2.327E-02 1. 994E-01 0.00 21.27 -2.48 

106.66 46.29 -2.327E-02 1. 994E-01 0.00 0.00 0.00 
213.32 46.29 -2.327E-02 1. 994E-01 0.00 -21. 27 2.48 

46 BAKl\. 
0.00 -26.47 -3.375E-03 -6.335E-02 0.00 -6.76 -3.600&-01 

106.66 -26.47 -3.375E-03 -6.335E-02 0.00 0.00 0.00 
213.32 -26.47 -3.375&-03 -6.335E-02 0.00 6.76 3.600E-01 

46 BAKI 
0.00 26.37 -2.265E-03 6.905E-02 0.00 7.37 -2.416E-01 

106.66 26.37 -2.265E-03 6.905E-02 0.00 0.00 0.00 
213.32 26.37 -2.265E-03 6.905E-02 0.00 -7.37 2.416E-01 

46 COMB1 
0.00 150.72 -2.025E-01 8.2761!:-01 0.00 88.27 -21. 60 

106.66 150.72 -2.025&-01 8.276E-01 0.00 0.00 0.00 
213.32 150.72 -2.025E-01 8.276E-01 0.00 -88.27 21.60 

46 COMB2 
0.00 203.25 -2.108E-01 1. 03 0.00 109.69 -22.49 

106.66 203.25 -2.108E-01 1.01 0.00 0.00 0.00 
213.32 203.25 -2.108E-01 1. 03 0.00 -109.69 22.49 

4fi COMB1 
0.00 129.07 -1.8091':-01 7. 1681!:-01 0.00 76.45 -19.30 

106.66 129.07 -1.809E-01 7.168E-01 0.00 0,00 0.00 
213.32 129.07 -1. 809E-01 7.168E-01 0.00 -76.45 19.30 

46 COMB4 
0.00 129.32 -1.663E-01 7.019E-01 0.00 74.87 -17.73 

106.66 129.32 -1. 663E-01 7.019E-01 0.00 0.00 0.00 
213.32 129.32 -1. 663E-01 7.019E-01 0.00 -74.87 17.73 

47 8M 
0.00 -563.70 -1. 814E-01 -2.448E-02 0.00 -1.22 -9.07 

50.00 -563.70 -1.814E-01 -2.448E-02 0.00 0.00 0.00 
100.00 -563.70 -1. 814E-01 -2.448E-02 0.00 1.22 9.07 

47 8H 
0.00 -144.86 -4.074&-01 -3.894E-01 0.00 -19.47 -20.37 

50.00 -144.86 -4.074E-01 -3.894E-01 0.00 0.00 0.00 
100.00 -144.86 -4.074E-01 -3.894E-01 0.00 19.47 20.37 

47 BAKl\. 
0.00 -4.37 5.868E-02 3.069E-01 0.00 15.34 2.93 

50.00 -4.37 5.868E-02 3.069E-01 0.00 0.00 0.00 
100.00 -4.37 5.868E-02 3.069E-01 0.00 -15.34 -2.93 

47 llAKI 
0.00 4.22 -8.618E-02 -3.308E-01 0.00 -16.54 -4.31 

50.00 4.22 -8.618E-02 -3.308E-01 0.00 0.00 0.00 
100.00 4.22 -8.618E-02 -3.308E-01 0.00 16.54 4.31 

47 COMB1 
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50.00 
100.00 

-/O::J.J./ 

-789.17 
-789.17 

-"' .. '::>'iu~-u.J. 

-2.540E-01 
-2.540E-Ol 

-,j .. "i",,/~-U"" 

-3.427E-02 
-3.427E-02 

1I.VV 

0.00 
0.00 

- ... I. 
0.00 
1.71 

-., .. IV 

0.00 
12.70 

47 COMB2 
0.00 

50.00 
100.00 

-908.21 
-908.21 
-908.21 

-8.695E-01 
-8.695E-01 
-8.695E-01 

-6.524E-01 
-6.524E-01 
-6.524E-01 

0.00 
0.00 
0.00 

-32.62 
0.00 

32.62 

-43.47 
0.00 

43.47 

47 COMB3 
0.00 

50.00 
100.00 

-676.63 
-676.63 
-676.63 

-2.534E-01 
-2.534E-01 
-2.534E-01 

-6.041E-02 
-6.041E-02 
-6.041E-02 

0.00 
0.00 
0.00 

-3.02 
0.00 
3.02 

-12.67 
0.00 

12.67 

47 COMB4 
0.00 

50.00 
100.00 

-676.24 
-676.24 
-676.24 

-1.819E-01 
-1.819E-01 
-1. 819E-01 

1. 666E-03 
1. 666E-03 
1.666E-03 

0.00 
0.00 
0.00 

8.332E-02 
0.00 

-8.332E-02 

-9.10 
0.00 
9.10 

48 BM 
0.00 

88.70 
177.40 

-38.72 
-38.72 
-38.72 

-4.987E-01 
-4.987E-01 
-4.987E-01 

1.854E-01 
1. 854E-01 
1. 854E-01 

0.00 
0.00 
0.00 

16.45 
0.00 

-16.45 

-44.24 
0.00 

44.24 

48 BH 
0.00 

88.70 
177.40 

-25.91 
-25.91 
-25.91 

-1. 997E-01 
-1.997E-01 
-1. 997E-01 

2.409E-01 
2.409E-01 
2.409E-01 

0.00 
0.00 
0.00 

21.37 
0.00 

-21.37 

-17.72 
0.00 

17.72 

48 BAKA 
0.00 

88.70 
177.40 

-2.22 
-2.22 
-2.22 

1.606E-02 
1.606E-02 
1.606E-02 

-1. 893E-02 
-1.893E-02 
-1.893E-02 

0.00 
0.00 
0.00 

-1. 68 
0.00 
1. 68 

1.42 
0.00 

-1.42 

48 BAKI 
0.00 

88.70 
177.40 

2.12 
2.12 
2.12 

-2.523E-02 
-2.523E-02 
-2.523E-02 

1. 136E-02 
1. 136E-02 
1. 136E-02 

0.00 
0.00 
0.00 

1.01 
0.00 

-1.01 

-2.24 
0.00 
2.24 

48 COMB1 
0.00 

88.70 
-54.20 
-54.20 

-6.982E-01 
-6.982E-01 

2.596E-01 
2.596E-01 

0.00 
0.00 

23.02 
0.00 

-61. 93 
0.00 

177.40 -54.20 -6.982E-01 2.596E-01 0.00 -23.02 61.93 

48 COMB2 
0.00 

88.70 
-87.91 
-87.91 

-9.181E-01 
-9.181E-01 

6.080E-01 
6.080E-01 

0.00 
0.00 

53.93 
0.00 

-81. 43 
0.00 

177.40 -87.91 -9.181E-01 6.080E-Ol 0.00 -53.93 81. 43 

48 COMB3 
0.00 -46.59 -6.104E-01 2.127E-01 0.00 18.86 -54.14 

88.70 -46.59 -6.104E-01 2.127E-01 0.00 0.00 0.00 
177.40 -46.59 -6.104E-01 2.127E-01 0.00 -18.86 54.14 

48 COMB4 
0.00 -46.33 -5.866E-01 2.323E-01 0.00 20.61 -52.03 

88.70 -46.33 -5.866E-01 2.323E-01 0.00 0.00 0.00 
177.40 -46.33 -5.866E-01 2.323E-01 0.00 -20.61 52.03 

49 BM 
0.00 357.28 -3.679E-Ol -1. 896E-01 0.00 -19.68 -38.19 

103.80 357.28 -3.679E-01 -1.896E-01 0.00 0.00 0.00 
207.60 357.28 -3.679E-01 -1. 896E-01 0.00 19.68 38.19 

49 BH 
0.00 52.93 -1.096E-01 -8.200E-02 0.00 -8.51 -11. 38 

103.80 52.93 -1.096E-01 -8.200E-02 0.00 0.00 0.00 
207.60 52.93 -1. 096E-01 -8.200E-02 0.00 8.51 11.38 

49 BAKA 
0.00 4.85 9.519E-04 1.301E-01 0.00 13.51 9.881E-02 

103.80 4.85 9.519B-04 1. 301E-Ol 0.00 0.00 0.00 
207.60 4.85 9.519E-04 1. 301E-01 0.00 -13.51 -9.881E-02 

49 SAKI 
0.00 -4.65 -6.998E-03 -1.284E-01 0.00 -13.32 -7.264E-Ol 

103.80 -4.65 -6.998E-03 -1. 284E-01 0.00 0.00 0.00 
207.60 -4.65 -6.998E-03 -1. 284B-01 0.00 13.32 7.264E-01 

49 COMB1 
0.00 500.19 -5.151E-01 -2.655E-01 0.00 -27.56 -53.47 

103.80 500.19 -5.151E-01 -2.655E-01 0.00 0.00 0.00 
207.60 500.19 -5.151E-01 -2.655E-01 0.00 27.56 53.47 

49 cOMB2 
0.00 513.42 -6.169B-01 -3.588E-01 0.00 -37.24 -64.04 

103.80 513.42 -6.169B-01 -3.588E-01 0.00 0.00 0.00 
207.60 513.42 -6.169E-01 -3.588E-01 0.00 37.24 64.04 

49 cOMB3 
0.00 429.00 -4.494E-01 -2.253E-01 0.00 -23.38 -46.65 

103.80 429.00 -4.494E-01 -2.253E-01 0.00 0.00 0.00 
207.60 429.00 -4.494E-01 -2.253E-01 0.00 23.38 46.65 

49 COMB4 
0.00 428.46 -4.337E-01 -2.299E-01 0.00 -23.86 -45.02 

103.80 428.46 -4.337E-01 -2.299E-01 0.00 0.00 0.00 
207.60 428.46 -4.337E-01 -2.299E-01 0.00 23.86 45.02 

50 BM 
0.00 -106.72 -1.213E-01 -1. 311E-01 0.00 -15.08 -13.96 

115.10 -106.72 -1.213E-01 -1.311E-01 0.00 0.00 0.00 
230.20 -106.72 -1.213E-01 -1. 311E-01 0.00 15.08 13.96 

50 BH 
0.00 -67.31 -1.958E-02 -1. 356E-01 0.00 -15.60 -2.25 

115.10 -67.31 -1. 958E-02 -1.356E-01 0.00 0.00 0.00 
230.20 -67.31 -1. 958E-02 -1.356E-01 0.00 15.60 2.25 

50 BAKA 
0.00 1.95 -4.342E-03 -2.692E-02 0.00 -3.10 -4.998E-01 

115.10 1. 95 -4.342B-03 -2.692E-02 0.00 0.00 0.00 
230.20 1. 95 -4.342E-03 -2. 692E-02 0.00 3.10 4.998E-Ol 

50 BAKI 
0.00 -1.86 -4.756E-04 2.391E-02 0.00 2.75 -5.474E-02 
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230.20 
-..L .. dO 

-1.86 
-"i .. l.:Jo.c.;-V':l: 

-4.756E-04 
~ .. .,)~J..c.-v~ 

2.391E-02 
v.vu 
0.00 

u .. vv 
-2.75 

v.vv 
5.474E-02 

50 COMB1 
0.00 

115.10 
230.20 

-149.40 
-149.40 
-149.40 

-1.698E-01 
-1.698E-01 
-1.698E-01 

-1.835E-01 
-1.835E-01 
-1. 835E-01 

0.00 
0.00 
0.00 

-21.12 
0.00 

21.12 

-19.54 
0.00 

19.54 

50 COMB2 
0.00 

115.10 
230.20 

-235.76 
-235.76 
-235.76 

-1.769E-01 
-1. 769E-01 
-1. 769E-01 

-3.742E-01 
-3.742E-01 
-3.742E-01 

0.00 
0.00 
0.00 

-43.07 
0.00 

43.07 

-20.36 
0.00 

20.36 

50 COMB3 
0.00 

115.10 
230.20 

-127.93 
-127.93 
-127.93 

-1. 518B-01 
-1.518B-01 
-1.518E-01 

-1. 612E-01 
-1.612E-01 
-1. 612E-01 

0.00 
0.00 
0.00 

-18.55 
0.00 

18.55 

-17.47 
0.00 

17 .47 

50 COMB4 
0.00 

115.10 
230.20 

-128.19 
-128.19 
-128.19 

-1.393E-01 
-1. 393E-01 
-1. 393E-01 

-1.534E-01 
-1. 534E-01 
-1.534B-01 

0.00 
0.00 
0.00 

-17.65 
0.00 

17.65 

-16.03 
0.00 

16.03 

53 EM 
0.00 

35.36 
70.71 

106.07 
141. 42 

-296.86 
-296.86 
-296.86 
-296.86 
-296.86 

9.725E-01 
9.725B-01 
9.725B-01 
9.725B-01 
9.725E-01 

5.082B-02 
5.082E-02 
5.082B-02 
5.082E-02 
5.082E-02 

0.00 
0.00 
0.00 
0.00 
0.00 

3.59 
1. 80 
0.00 

-1.80 
-3.59 

68.77 
34.38 

0.00 
-34.38 
-68.77 

53 BH 
0.00 

35.36 
-3.829E-01 
-3.829E-01 

-1.188E-01 
-1.188E-01 

8.428E-02 
8.428E-02 

0.00 
0.00 

5.96 
2.98 

-8.40 
-4.20 

70.71 
106.07 
141.42 

-3.829E-01 
-3.829E-01 
-3.829E-01 

-1.188E-01 
-1. 188E-01 
-1.188E-01 

8.428E-02 
8.428E-02 
8.428E-02 

0.00 
0.00 
0.00 

0.00 
-2.98 
-5.96 

0.00 
4.20 
8.40 

53 BAKA 
0.00 -1. 741E-01 6.859E 02 4.24GB-OJ 0.00 -3.003E-01 -4.85 

35.36 
70.71 

-1. 741E-01 
-1. 741E-01 

-6.859E-02 
-6.859B-02 

-4.246E-03 
-4.246E-03 

0.00 
0.00 

-1. 501E-01 
0.00 

-2.43 
0.00 

106.07 -1. 741E-01 -6.859E-02 -4.246E-03 0.00 1. 501E-01 2.43 
141. 42 -1. 741B-01 -6.859B-02 -4.246E-03 0.00 3.003E-01 4.85 

53 BAKI 
0.00 1.406E-01 5.555E-02 1.008E-02 0.00 7.126B-01 3.93 

35.36 1.406E-01 5.555E-02 1. 008E-02 0.00 3.563E-01 1. 96 
70.71 1.406E-01 5.555E-02 1.008E-02 0.00 0.00 0.00 

106.07 1.406B-01 5.555B-02 1.008E-02 0.00 -3.563E-01 -1. 96 
141.42 1. 406E-01 5.555E-02 1. 008E-02 0.00 -7.126E-01 -3.93 

53 COMB1 
0.00 -415.60 1.36 7.114E-02 0.00 5.03 96.27 

35.36 -415.60 1.36 7.114E-02 0.00 2.52 48.14 
70.71 -415.60 1.36 7.114E-02 0.00 0.00 0.00 

106.07 -415.60 1.36 7.114E-02 0.00 -2.52 -48.14 
141. 42 -415.60 1. 36 7.114E-02 0.00 -5.03 -96.27 

53 COMB2 
0.00 -356.85 9.769B-01 1. 958E-01 0.00 13.85 69.08 

35.36 -356.85 9.769E-01 1. 958E-01 0.00 6.92 34.54 
70.71 -356.85 9.769E-01 1. 958E-01 0.00 0.00 0.00 

106.07 -356.85 9.769E-01 1. 958E-01 0.00 -6.92 -34.54 
141.42 -356.85 9.769E-01 1.958E-01 0.00 -13.85 -69.08 

53 COMB3 
0.00 -356.28 1.15 6.856E-02 0.00 4.85 81. 32 

35.36 -356.28 1.15 6.856E-02 0.00 2.42 40.66 
70.71 -356.28 1.15 6.856E-02 0.00 0.00 0.00 

106.07 -356.28 1.15 6.856E-02 0.00 -2.42 -40.66 
141. 42 -356.28 1.15 6.856E-02 0.00 -4.85 -81.32 

53 COMB4 
0.00 -356.19 1.18 5.340B~02 0.00 3.78 83.72 

35.36 -356.19 1.18 5.340E-02 0.00 1.89 41. 86 
70.71 -356.19 1.18 5.340E-02 0.00 0.00 0.00 

106.07 -356.19 1.18 5.340E-02 0.00 -1.89 -41.86 
141. 42 -356.19 1.18 5.340E-02 0.00 -3.78 -83.72 

55 EM 
0.00 36J.8J J.G29E-01 -~.OO2E-02 0.00 -4.40 31.43 

86.60 363.83 3.629E-01 -5.082E-02 0.00 0.00 0.00 
173.21 363.83 3.629E-01 -5.082E-02 0.00 4.40 -31.43 

55 EH 
0.00 3.813E-01 -1.241E-01 -8.428E-02 0.00 -7.30 -10.75 

86.60 3.813E-01 -1. 241E-01 -8.428E-02 0.00 0.00 0.00 
173.21 3.813E-01 -1. 241E-01 -8.428E-02 0.00 7.30 10.75 

55 EAKA 
0.00 1. 817E-01 -4.450E-02 4.246E-03 0.00 3.677E-01 -3.85 

86.60 1. 817E-01 -4.450E-02 4.246E-03 0.00 0.00 0.00 
173.21 1.817E-01 -4.450E-02 4.246E-03 0.00 -3.677E-01 3.85 

55 BAKI 
0.00 -1. 468E-01 3.580E-02 -1.008E-02 0.00 -8.728E-01 3.10 

86.60 -1. 468E-01 3.580E-02 -1.008E-02 0.00 0.00 0.00 
173.21 -1. 468E-01 3.580E-02 -1.008E-02 0.00 8.728E-Ol -3.10 

55 COMB1 
0.00 509.37 5.081E-01 -7.114E-02 0.00 -6.16 44.00 

86.60 509.37 5.081E-01 -7.1l4E-02 0.00 0.00 0.00 
173.21 509.37 5.081E-01 -7.1l4E-02 0.00 6.16 -44.00 

55 COMB2 
0.00 437.21 2.369E-01 -1.958E-01 0.00 -16.96 20.52 

86.60 437.21 2.369E-01 -1.958E-01 0.00 0.00 0.00 
173.21 437.21 2.369E-01 -1. 958E-01 0.00 16.96 -20.52 

55 COMB3 
0.00 436.65 4.242E-01 -6.856E-02 0.00 -5.94 36.73 

86.60 436.65 4.242E-01 -6.856E-02 0.00 0.00 0.00 
173.21 436.65 4.242E-01 -6.856E-02 0.00 5.94 -36.73 
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0,00 
86.60 

173.21 

4315.% 
436.56 
436.56 

4.415eE-01 
4.468E-01 
4.468E-01 

-5.340E-02 
-5.340E-02 
-5.340E-02 

0.00 
0.00 
0.00 

-4.62 
0.00 
4.62 

38.159 
0.00 

-38.69 

56 BM 
0.00 

125.57 
251.15 

-68.57 
-68.57 
-68.57 

-2.601E-01 
-2.601E-01 
-2.601E-01 

-3.514E-01 
-3.514E-01 
-3.514E-01 

0.00 
0.00 
0.00 

-44.13 
0.00 

44.13 

-32.67 
0.00 

32.67 

56 BH 
0.00 

125.57 
251.15 

-62.90 
-62.90 
-62.90 

-7.210E-02 
-7.210E-02 
-7.210E-02 

-1. 790E-01 
-1. 790E-01 
-1. 790E-01 

0.00 
0.00 
0.00 

-22.48 
0.00 

22.48 

-9.05 
0.00 
9.05 

56 BAKA 
0.00 

125.57 
251.15 

6.34 
6.34 
6.34 

-5.237E-03 
-5.237E-03 
-5.237E-03 

4.930E-02 
4.930E-02 
4.930E-02 

0.00 
0.00 
0.00 

6.19 
0.00 

-6.19 

-6.577E-01 
0.00 

6.577E-01 

56 BAKI 
0.00 

125.57 
251.15 

-6.21 
-6.21 
-6.21 

1.109E-03 
1.109E-03 
1.109E-03 

-5.492E-02 
-5.492E-02 
-5.492E-02 

0.00 
0.00 
0.00 

-6.90 
0.00 
6.90 

1.392E-01 
0.00 

-1. 392E-01 

56 COMB1 
0.00 

125.57 
251.15 

-96.00 
-96.00 
-96.00 

-3.642E-01 
-3.642E-01 
-3.642E-01 

-4.920E-01 
-4.920E-01 
-4.920E-01 

0.00 
0.00 
0.00 

-61.78 
0.00 

61. 78 

-45.74 
0.00 

45.74 

56 COMB2 
0.00 

125.57 
251.15 

-182.92 
-182.92 
-182.92 

-4.275E-01 
-4.275E-01 
-4.275E-01 

-7.081E-01 
-7.081E-01 
-7.081E-01 

0.00 
0.00 
0.00 

-88.92 
0.00 

88.92 

-53.69 
0.00 

53.69 

56 COMB3 
0.00 

125.57 
-82.11 
-82.11 

-3.175E-01 
-3.175E-01 

-4.290E-01 
-4.290E-01 

0.00 
0.00 

-53.87 
0.00 

-39.88 
0.00 

251.15 -82.11 -3.175E-01 -4.290E-01 0.00 53.87 39.88 
56 COMB4 

0.00 -82.46 -3.068E-01 -4.144E-01 0.00 -52.04 -38.53 
125.57 -82.46 -3.068E-01 -4.144E-01 0.00 0.00 0.00 
251.15 -82.46 -3.068E-01 -4.144E-01 0.00 52.04 38.53 

57 BM 
0.00 47.01 -3.326E-02 -2.081E-01 0.00 -25.90 -4.14 

124.46 47.01 -3.326E-02 -2.081E-01 0.00 0.00 0.00 
248.92 47.01 -3.326E-02 -2.081E-01 0.00 25.90 4.14 

57 BH 
0.00 9.64 1.846E-02 7.371E-02 0.00 9.17 2.30 

124.46 9.64 1.846E-02 7.371E-02 0.00 0.00 0.00 
248.92 9.64 1.846E-02 7.371E-02 0.00 -9.17 -2.30 

57 BAKA 
0.00 8.45 -7.983E-04 -2.254E-02 0.00 -2.81 -9.935E-02 

124.46 8.45 -7.983E-04 -2.254E-02 0.00 0.00 0.00 
248.92 8.45 -7.983E-04 -2.254E-02 0.00 2.81 9.935E-02 

57 BAKI 
0.00 -8.29 -1. 791E-03 1.323E-02 0.00 1. 65 -2.230E-01 

124.46 -8.29 -1.791E-03 1. 323E-02 0.00 0.00 0.00 
248.92 -8.29 -1. 791E-03 1. 323E-02 0.00 -1. 65 2.230E-01 

57 COMB1 
0.00 65.82 -4.657E-02 -2.914E-01 0.00 -36.26 -5.80 

124.46 65.82 -4.657E-02 -2.914E-01 0.00 0.00 0.00 
248.92 65.82 -4.657E-02 -2.914E-01 0.00 36.26 5.80 

57 COMB2 
0.00 71. 84 -1. 037E-02 -1.318E-01 0.00 -16.41 -1.29 

124.46 71.84 -1. 037E-02 -1. 318E-01 0.00 0.00 0.00 
248.92 71. 84 -1.037E-02 -1. 318E-01 0.00 16.41 1.29 

57 COMB3 
0.00 56.63 -4.328E-02 -2.619E-01 0.00 -32.59 -5.39 

124.46 56.63 -4.328E-02 -2.619E-01 0.00 0.00 0.00 
248.92 56.63 -4.328E-02 -2.619E-01 0.00 32.59 5.39 

57 COMB4 
0.00 56.20 -3.655E-02 -2.376E-01 0.00 -29.58 -4.55 

124.46 56.20 -3.655E-02 -2.376E-01 0.00 0.00 0.00 
248.92 56.20 -3.655E-02 -2.376E-01 0.00 29.58 4.55 

58 BM 
0.00 -263.86 -4.089E-01 1.280E-01 0.00 13.82 -44.14 

107.96 -263.86 -4.089E-01 1.280E-01 0.00 0.00 0.00 
215.92 -263.86 -4.089E-01 1.280E-01 0.00 -13.82 44.14 

58 BH 
0.00 -8.87 -1.227E-01 5.484E-03 0.00 5.920E-01 -13.25 

107.96 -8.87 -1.227E-01 5.484E-03 0.00 0.00 0.00 
215.92 -8.87 -1.227E-01 5.484E-03 0.00 -5.920E-01 13.25 

58 BAKA 
0.00 31. 36 -8.663E-03 1.180E-01 0.00 12.74 -9.353E-01 

107.96 31. 36 -8.663E-03 1. 180E-01 0.00 0.00 0.00 
215.92 31.36 -8.663E-03 1. 180E-01 0.00 -12.74 9.353E-01 

58 BAKI 
0.00 -31.28 3.103E-03 -1.233E-01 0.00 -13.31 3.350E-01 

107.96 -31.28 3.103E-03 -1. 233E-01 0.00 0.00 0.00 
215.92 -31.28 3.103E-03 -1.233E-01 0.00 13.31 -3.350E-01 

58 COMB1 
0.00 -369.40 -5.724E-01 1.792E-01 0.00 19.34 -61.79 

107.96 -369.40 -5.724E-01 1. 792E-01 0.00 0.00 0.00 
215.92 -369.40 -5.724E-01 1.792E-01 0.00 -19.34 61. 79 

58 COMB2 
0.00 -330.82 -6.870E-01 1.623E-01 0.00 17.53 -74.17 

107.96 -330.82 -6.870E-01 1.623E-01 0.00 0.00 0.00 
215.92 -330.82 -6.870E-01 1.623E-01 0.00 -17.53 74.17 

58 COMB3 



1I.lJlJ 
107.96 
215.92 

-.HI:>.~3 

-316.53 
-316.53 

-':I,~I~E-lJl 

-4.979E-01 
-4.979E-01 

!.':!:b!~-lJl 

1.467E-01 
1. 467E-Ol 

IJ ~ IJIJ 

0.00 
0.00 

l.:>.t'I"! 

0.00 
-15.84 

-:)._'\ • .1-":). 

0.00 
53.75 

58 COMB4 
0.00 

107.96 
215.92 

-316.73 
-316.73 
-316.73 

-4.834E-01 
-4.834E-01 
-4.834E-Ol 

1.604E-Ol 
1.604E-01 
1. 604E-01 

0.00 
0.00 
0.00 

17.32 
0.00 

-17.32 

-52.19 
0.00 

52.19 

59 8M 
0.00 

106.66 
213.32 

107.66 
107.66 
107.66 

-1. 447E-01 
-1. 447E-01 
-1.447E-01 

-5.911E-Ol 
-5.911E-01 
-5.911E-01 

0.00 
0.00 
0.00 

-63.05 
0.00 

63.05 

-15.43 
0.00 

15.43 

59 BH 
0.00 

106.66 
213.32 

46.29 
46.29 
46.29 

-2.327E-02 
-2.327E-02 
-2. 327E-02 

-1.994E-01 
-1.994E-01 
-1.994E-01 

0.00 
0.00 
0.00 

-21. 27 
0.00 

21.27 

-2.48 
0.00 
2.48 

59 BAKA 
0.00 

106.66 
213.32 

26.43 
26.43 
26.43 

-2.414E-03 
-2.414E-03 
-2.414E-03 

-6.943E-02 
-6.943E-02 
-6.943E-02 

0.00 
0.00 
0.00 

-7.41 
0.00 
7.41 

-2.574E-01 
0.00 

2.574E-01 

59 BA..J(! 

0.00 
106.66 
213.32 

-26.41 
-26.41 
-26.41 

-3.307E-03 
-3.. 307E-03 
-3.307E-03 

6.317E-02 
6.317E-02 
6.317E-02 

0.00 
0.00 
0.00 

6.74 
0.00 

-6.74 

-3.527E-01 
0.00 

3.527E-01 

59 COMB1 
0.00 

106.66 
213.32 

150.72 
150.72 
150.72 

-2.025E-01 
-2.025E-Ol 
-2.025E-01 

-8.276E-01 
-8.276E-Ol 
-8.276E-01 

0.00 
0.00 
0.00 

-88.27 
0.00 

88.27 

-21. 60 
0.00 

21. 60 

59 COMB2 
0.00 

106.66 
213.32 

203.25 
203.25 
203.25 

-2.108E-01 
-2.108E-01 
-2.108E-01 

-1.03 
-1. 03 
-1.03 

0.00 
0.00 
0.00 

-109.69 
0.00 

109.69 

-22.49 
0.00 

22.49 

59 COMB3 
0.00 

106.66 
213.32 

129.22 
129.22 
129.22 

-1.810E-01 
-1.810E-01 
-1. 810E-01 

-7.175E-Ol 
-7.175E-01 
-7.175E-01 

0.00 
0.00 
0.00 

-76.52 
0.00 

76.52 

-19.31 
0.00 

19.31 

59 COMB4 
0.00 129.16 -1.662E-01 -7.012E-01 0.00 -74.79 -17.72 

106.66 129.16 -1.662E-01 -7.012E-01 0.00 0.00 0.00 
213.32 129.16 -1. 662E-01 -7.012E-Ol 0.00 74.79 17.72 

60 BM 
0.00 -563.70 -1.814E-Ol 2.448E-02 0.00 1.22 -9.07 

50.00 -563.70 -1.814E-01 2.448E-02 0.00 0.00 0.00 
100.00 -563.70 -1. 814E-Ol 2.448E-02 0.00 -1.'n 9.07 

60 BH 
0.00 -144.86 -4.074E-01 3.894E-01 0.00 19.47 -20.37 

50.00 -144.86 -4.074E-01 3.894E-01 0.00 0.00 0.00 
100.00 -144.86 -4.074E-01 3.894E-01 0.00 -19.47 20.37 

60 BA1<A 
0.00 4.33 -8.720E-02 3.332E-01 0.00 16.66 -4.36 

50.00 4.33 -8.720E-02 3.332E-01 0.00 0.00 0.00 
100.00 4.33 -8.720E-02 3.332E-01 0.00 -16.66 4.36 

60 BAKI 
0.00 -4.27 5.876E-02 -3.054E-01 0.00 -15.27 2.94 

50.00 -4.77 'i.876E-02 -3.054E-01 0.00 0.00 0.00 
100.00 -4.27 5.876E-02 -3.054E-01 0.00 15.27 -2.94 

60 COMB1 
0.00 -789.17 -2.540E-01 J.427E-02 0.00 1. 71 -12.70 

50.00 -7!l9.17 -2.540E-01 3.427E-02 0.00 0.00 0.00 
100.00 -789.17 -2.540E-01 3.427E-02 0.00 -1.71 12.70 

SO COMEZ 
0.00 -908.21 -8.695E-01 6.524E-01 0.00 32.62 -43.47 

'iO,On 
100.00 

-908.21 
-908.21 

-8.695E-01 
-8.695E-01 

6.524E-01 
6.524E-01 

0.00 
0.00 

0.00 
-32.62 

0.00 
43.47 

60 COMB3 
0.00 -676.35 -2.547E-01 6.548E-02 0.00 3.27 -12.73 

50.00 -676.35 -2.547E-01 6.548E-02 0.00 0.00 0.00 
100.00 -676.35 -2.547E-01 6.548E-02 0.00 -3.27 12.73 

60 COMB1 
0.00 -676.52 -1.807E-01 -6.735E-03 0.00 -3.J~7E-01 -9.04 

50.00 -676.52 -1. 807E-01 -6.735E-03 0.00 0.00 0.00 
100.00 -676.52 -1.807E-01 -6.735E-03 0.00 3.367E-01 9.04 

61 BM 
0.00 -38.72 -4.987E-01 -1. 854E-01 0.00 -16.45 -44.24 

88.70 -38.72 -4.987E-01 -1. 854E-01 0.00 0.00 0.00 
177.40 -38.72 -4.987E-01 -1. 854E-01 0.00 16.45 44.24 

61 BH 
0.00 -25.91 -1.997E-01 -2.409E-01 0.00 -21. 37 -17.72 

88.70 -25.91 -1.997E-01 -2.409E-01 0.00 0.00 0.00 
177.40 -25.91 -1.997E-01 -2.409E-Ol 0.00 21. 37 17.72 

61 BAKA 
0.00 2.18 -2.537E-02 -1. 051E-02 o.nn -9.325E-Ol -2.25 

88.70 2.18 -2.537E-02 -1. 051E-02 0.00 0.00 0.00 
177.40 2.18 -2.537E-02 -1.051E-02 0.00 9.325E-01 2.25 

61 BAKI 
0.00 -2.16 1.630E-02 1.957E-02 0.00 1. 74 1. 45 

88.70 -2.16 1.630E-02 1.957E-02 0.00 0.00 0.00 
177.40 -2.16 1.630E-02 1.957E-02 0.00 -1. 74 -1. 45 

61 COMBl 
0.00 -54.20 -6.982E-Ol -2.596E-Ol 0.00 -23.02 -61.93 

88.70 -54.20 -6.982E-Ol -2.596E-Ol 0.00 0.00 0.00 
177.40 -54.20 -6.982E-Ol -2.59GE-Ol 0.00 23.02 61.93 

'51 COMB2 
0.00 -87.91 -9.181E-Ol -6.080E-Ol 0.00 -53.93 -81. 43 
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61 COMB3 
0.00 

88.70 
177 .40 

-46.44 
-46.44 
-46.44 

-6.103E-01 
-6.103E-01 
-6.103E-01 

-2.107E-01 
-2.107E-01 
-2.107E-01 

0.00 
0.00 
0.00 

-18.69 
0.00 

18.69 

-54.13 
0.00 

54.13 

61 COMB4 
0.00 

88.70 
177.40 

-46.48 
-46.48 
-46.48 

-5.867E-01 
-5.867E-01 
-5.867E-01 

-2.343E-01 
-2.343E-01 
-2.343E-01 

0.00 
0.00 
0.00 

-20.78 
0.00 

20.78 

-52.04 
0.00 

52.04 

62 8M 
0.00 

103.80 
207.60 

357.28 
357.28 
357.28 

-3.679E-Ol 
-3.679E-01 
-3.679E-Ol 

1.896E-01 
1.896E-01 
1. 896E-01 

0.00 
0.00 
0.00 

19.68 
0.00 

-19.68 

-38.19 
0.00 

38.19 

62 8H 
0.00 

103.80 
207.60 

52.93 
52.93 
52.93 

-1.096E-01 
-1.096E-Ol 
-1.096E-Ol 

8.200E-02 
8.200E-02 
8.200E-02 

0.00 
0.00 
0.00 

8.51 
0.00 

-8.51 

-11.38 
0.00 

11.38 

62 BAKA 
0.00 -4.77 -7.099E-03 1. 289E-01 0.00 13.38 -7.369E-Ol 

103.80 
207.60 

-4.77 
-4.77 

-7.099E-03 
-7.099E-03 

1.289E-01 
1.289E-01 

0.00 
0.00 

0.00 
-13.38 

0.00 
7.369E-01 

62 BAKI 
0.00 4.73 1.082E-03 -1.296E-01 0.00 -13.45 1. 123E-01 

103.80 4.73 1.082E-03 -1. 296E-01 0.00 0.00 0.00 
207.60 4.73 1.082E-03 -1. 296E-01 0.00 13.45 -1. 123E-Ol 

62 COMB1 
0.00 500.19 -5.151E-Ol 2.655E-01 0.00 27.56 -53.47 

103.80 500.19 -5.151E-Ol 2.655E-01 0.00 0.00 0.00 
207.60 500.19 -5.151E-Ol 2.655E-Ol 0.00 -27.56 53.47 

62 COMB2 
0.00 

103.60 
513.42 
513.42 

-6.169E-Ol 
-6.169E-01 

3.588E-Ol 
3.5881=:-01 

0.00 
O.OU 

37.24 
U.UU 

-64.04 
0.00 

207.60 513.42 -6.169E-Ol 3.588E-Ol 0.00 -37.24 64.04 
62 cOMB3 

0.00 428.68 -4.494E-Ol 2.267E-Ol 0.00 23.53 -46.64 
103.80 428.68 -4.494E-Ol 2.267E-Ol 0.00 0.00 0.00 
207.60 428.68 -4.494E-01 2.267E-Ol 0.00 -23.53 46.64 

62 cOMB4 
0.00 428.78 -4.337E-Ol 2.285E-Ol 0.00 23.71 -45.02 

103.80 428.78 -4.337E-Ol 2.285E-Ol 0.00 0.00 0.00 
207.60 428.78 -4.337E-Ol 2.285E-Ol 0.00 -23.71 45.02 

63 BM 
0.00 -106.72 -1.213E-Ol 1. 311E-01 0.00 15.08 -13.96 

115.10 -106.72 -1.213E-Ol 1.311E-01 0.00 0.00 0.00 
230.20 -106.72 -1.213E-01 1. 311E-Ol 0.00 -15.08 13.96 

63 BH 
0.00 -67.31 -1.958E-02 1. 356E-01 0.00 15.60 -2.25 

115.10 -67.31 -1.958E-02 1.356E-Ol 0.00 0.00 0.00 
230.20 -67.31 -1.958E-02 1. 356E-01 0.00 -15.60 2.25 

63 BAKA 
0.00 -1.91 -6.179E-04 -2.433E-02 0.00 -2.80 -7. 112E-02 

115.10 -1. 91 -6.179E-04 -2.433E-02 0.00 0.00 0.00 
230.20 -1.91 -6.179E-04 -2.433E-02 0.00 2.80 7.112E-02 

63 BAKI 
0.00 1.90 -4.299E-03 2.631E-02 0.00 3.03 -4.948E-Ol 

115.10 1. 90 -4.299E-03 2.631E-02 0.00 0.00 0.00 
230.20 1.90 -1.299E-03 2.631E-02 0.00 -3.03 4.948E-Ol 

63 COMB1 
0.00 -149.40 -1. 698E-01 1.835E-01 0.00 21.12 -19.54 

115.10 -149.40 -1.698E-Ol 1.835E-Ol 0.00 0.00 0.00 
230.20 -149.40 -1.698E-Ol 1.835E-01 0.00 -21.12 19.54 

63 COMB2 
0.00 -235.76 -1.769E-Ol 3.742E-01 0.00 43.07 -20.36 

115.10 -235.76 -1.769E-01 3.7421=:-01 O.OU 0.00 0.00 
230.20 -235.76 -1. 769E-Ol 3.742E-01 0.00 -43.07 20.36 

63 COMB3 
0.00 -128.07 -1.519E-Ol 1.598E-01 0.00 18.40 -17.49 

115.10 -128.07 -1.519E-01 1.598E-01 0.00 0.00 0.00 
230.20 -126.07 -1. 519E-01 1. 598E-01 0.00 -18.40 17.49 

63 COMB4 
0.00 -128.05 -1.391E-01 1.547E-01 0.00 17.81 -16.02 

115.10 -128.05 -1.391E-Ol 1.547E-01 0.00 0.00 0.00 
230.20 -128.05 -1.391E-01 . 1. 547E-Ol 0.00 -17.81 16.02 

64 BM 
0.00 496.95 7.502E-01 3.554E-01 0.00 26.40 55.73 

74.29 496.95 7.502E-Ol 3.554E-01 0.00 0.00 0.00 
148.58 496.95 7.502E-01 3.554E-01 0.00 -26.40 -55.73 

64 BH 
0.00 81. 61 1.917E-01 1. 568E-01 0.00 11. 65 14.24 

74.29 81. 61 1.917E-01 1.568E-01 0.00 0.00 0.00 
148.58 81. 61 1.917E-01 1.568E-01 0.00 -11.65 -14.24 

64 BAKA 
0.00 22.45 -2.450E-02 4.633E-03 0.00 3.442E-01 -1. 82 

74.29 22.45 -2.450E-02 4.633E-03 0.00 0.00 0.00 
148.58 22.45 -2.450E-02 4.633E-03 0.00 -3.442E-01 1. 82 

64 BAKI 
0.00 -19.39 4.071E-02 4.470E-03 0.00 3.321E-01 3.02 

74.29 -19.39 4.071E-02 4.470E-03 0.00 0.00 0.00 
148.58 -19.39 4.071E-02 4.470E-03 0.00 -3.321E-01 -3.02 

64 COMB1 
0.00 695.73 1. 05 4.975E-01 0.00 36.96 78.02 

74.29 695.73 1.05 4.975E-01 0.00 0.00 0.00 

---~
 
i 
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64 COMB2 
0.00 726.91 1.21 6.774E-01 0.00 50.32 89.66 

74.29 726.91 1.21 6.774E-01 0.00 0.00 0.00 
148.58 726.91 1.21 6.774E-01 0.00 -50.32 -89.66 

64 COMB3 
0.00 600.33 9.213E-01 4.383E-01 0.00 32.56 68.44 

74.29 600.33 9.213E-01 4.383E-01 0.00 0.00 0.00 
148.58 600.33 9.213E-01 4.383E-01 0.00 -32.56 -68.44 

64 COMB4 
0.00 592.36 8.792E-01 4.146E-01 0.00 30.80 65.31 

74.29 592.36 8.792E-01 4.146E-01 0.00 0.00 0.00 
148.58 592.36 8.792E-01 4.146E-01 0.00 -30.80 -65.31 
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SAP2000 v7.40 File: PORTAL KIRI Kgf-m Units PAGE 1 
2/11/04 16:54:41 

Gedubu Head Quarters 

J 0 I N T DIS P LAC E MEN T S 

JOINT LOAD U1 U2 U3 R1 R2 R3 

1 
1 

QD 
QL 

-2.286E-05 
-2.391E-06 

-4.181E-04 
0.0000 

-2.913E-04 
-2.799E-05 

2.174E-05 
0.0000 

-3.031E-05 
0.0000 

0.0000 
0.0000 

2 
2 

QD 
QL 

-2.286E-05 
-2.391E-06 

-4.161E-04 
0.0000 

-2.345E-04 
-2.765E-05 

2.246E-05 
0.0000 

-5.334E-06 
0.0000 

0.0000 
0.0000 

3 
3 

QD 
QL 

-2.233E-05 
-2.453E-06 

-4.113E-04 
0.0000 

-2.225E-04 
-3.158E-05 

2.214E-05 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

4 QD -2.172E-05 -4.066E-04 -2.171E-04 2.167E-05 -1.887E-06 0.0000 
4 QL -2.524E-06 0.0000 -3.019E-05 0.0000 0.0000 0.0000 

5 QD -2.122E-05 -4.005E-04 -2.143E-04 2.060E-05 2.488E-06 0.0000 
5 QL -2.573E-06 0.0000 -2.294E-05 0.0000 0.0000 0.0000 

6 QD -2.122E-05 -3.987E-04 -2.643E-04 1.998E-05 2.752E-05 0.0000 
6 QL -2.573E-06 0.0000 -2.236E-05 0.0000 0.0000 0.0000 

7 QD -2.040E-05 -2.869E-04 -4.010E-04 1.517E-05 -9.555E-05 0.0000 
7 QL -2.350E-06 0.0000 -3.929E-05 -1.813E-06 -7.126E-06 0.0000 

8 QD -2.040E-05 -2.859E-04 -2.273E-04 2.045E-05 -6.964E-06 0.0000 
8 QL -2.350E-06 0.0000 -2.763E-05 -1.670E-06 1.514E-06 0.0000 

9 QD -1.941E-05 -2.749E-04 -2.150E-04 2.054E-05 -2.821E-06 0.0000 
9 QL -2. 669E-06 0.0000 -3.160E-05 -1.830E-06 0.0000 0.0000 

10 QD -2.481E-05 -2.700E-04 -2.930E-04 1.992E-05 2.788E-05 0.0000 
10 QL -4.018E-06 0.0000 -4.958E-05 -3.306E-06 6.774E-06 0.0000 

11 QD -2.459E-05 -2.698E-04 -2.904E-04 1.956E-05 -3.000E-05 0.0000 
11 QL -4.064E-06 0.0000 -4.900E-05 -3.304E-06 -7.210E-06 0.0000 

12 QD -1.544E-05 -2.624E-04 -2.088E-04 2.006E-05 2.981E-06 0.0000 
12 QL -2.048E-06 0.0000 -3.021E-05 -1.850E-06 0.0000 0.0000 

13 QD -1.429E-05 -2.391E-04 -2.041E-04 1.846E-05 1.467E-05 0.0000 
13 QL -1.304E-06 0.0000 -2.291E-05 -1.745E-06 -1.977E-06 0.0000 

14 QD -1.429E-05 -2.385E-04 -4.302E-04 1.351E-05 1.222E-04 0.0000 
14 QL -1.304E-06 0.0000 -3.346E-05 -1.829E-06 6.663E-06 0.0000 

15 QD -2.142E-05 -1.864E-04 -3.581E-04 1.484E-05 -8.507E-05 0.0000 
15 QL -1.838E-06 0.0000 -3.834E-05 -1.744E-06 -7.684E-06 0.0000 

16 QD -2.142E-05 -1.864E-04 -2.037E-04 1.890E-05 -5.500E-06 0.0000 
16 QL -1.838E-06 0.0000 -2.534E-05 -1.340E-06 0.0000 0.0000 

17 QD -2.099E-05 -1.774E-04 -1.916E-04 1.863E-05 -1.772E-06 0.0000 
17 QL -1.992E-06 0.0000 -2.888E-05 -1.466E-06 0.0000 0.0000 

18 QD -2.612E-05 -1.733E-01 -2.649E 04 1.7J~E 05 ~.GJ~E 05 0.0000 
18 QL -3.295E-06 0.0000 -4.693E-05 -3.230E-06 6.839E-06 0.0000 

19 QD -2.655E-05 -1.735E-04 -2.621E-04 1.714E-05 -2.847E-05 0.0000 
19 QL -3.288E-06 0.0000 -4.649E-05 -3.226E-06 -7.217E-06 0.0000 

20 QD -1.822E-05 -1.672E-01 -1.818E-04 1.811E-05 0.0000 0.0000 
20 QL -1.195E-06 0.0000 -2.748E-05 -1.459E-06 0.0000 0.0000 

21 QD -1.780E-05 -1.471E-04 -1.774E-04 1.676E-05 3.062E-06 0.0000 
21 QL 0.0000 0.0000 -2.061E-05 -1.343E-06 -1.318E-06 0.0000 

22 QD -1.780E-05 -1.463E-04 -3.260E-04 1.257E-05 8.Z68E-05 0.0000 
22 QL 0.0000 0.0000 -3.Z75E-05 -1.745E-06 7.322E-06 0.0000 

23 QD -1.760E-05 -1.030E-04 -3.224E-04 1.055E-05 -8.623E-05 0.0000 
23 QL -1.100E-06 0.0000 -3.38ZE-05 -1.750E-06 -7.646E-06 0.0000 

24 QD -1.760E-05 -1.032E-04 -1.654E-04 1.475E-05 -6.524E-06 0.0000 
24 QL -1.100E-06 0.0000 -2.092E-05 -1.369E-06 0.0000 0.0000 

25 QD -1.670E-05 -9.415E-05 -1.524E-04 1.422E-05 -2.592E-06 0.0000 
25 QL -1.26ZE-06 0.0000 -2.341E-05 -1.505E-06 0.0000 0.0000 

26 QD -2.193E-05 -9.107E-05 -2.251E-04 1.267E-05 2.647E-05 0.0000 
26 QL -2.558E-06 0.0000 -4.135E-05 -3.238E-06 6.807E-06 0.0000 

27 QD -2.19ZE-05 -9.150E-05 -2.228E-04 1.242E-05 -2.840E-05 0.0000 
27 QL -2.554E-06 0.0000 -4.088E-05 -3.234E-06 -7.200E-06 0.0000 

28 QD -1.337E-05 -8.669E-05 -1.449E-04 1.352E-05 0.0000 0.0000 
28 QL 0.0000 0.0000 -Z.200E-05 -1.501E-06 0.0000 0.0000 



29 
29 

QD 
QL 

-1.196E-05 
0.0000 

-7.138E-05 
0.0000 

-1.345E-04 
-1.604E-05 

1.183E-05 
-1.388E-06 

3.645E-06 
-1.395E-06 

0.0000 
0.0000 

30 QD -1.196E-05 -7.078E-05 -2.847E-04 7.485E-06 8.344E-05 0.0000 
30 QL 0.0000 0.0000 -2.799E-05 -1.754E-06 7.245E-06 0.0000 

31 
31 

QD 
QL 

-1.166E-05 
0.0000 

-3.891E-05 
0.0000 

-2.690E-04 
-2.704E-05 

4.542E-06 
-1.757E-06 

-8.697E-05 
-7.644E-06 

0.0000 
0.0000 

32 QD -1.167E-05 -3.929E-05 -1.102E-04 8.628E-06 -7.280E-06 0.0000 
32 QL 0.0000 0.0000 -1.414E-05 -1.403E-06 0.0000 0.0000 

34 
34 

QD 
QL 

-2.203E-05 
-2.489E-06 

-4.090E-04 
0.0000 

-2.513E-04 
-3.167E-05 

2.190E-05 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

35 
35 

QD 
QL 

-2.259E-05 
-2.422E-06 

-4.136E-04 
0.0000 

-2.533E-04 
-2.922E-05 

2.230E-05 
0.0000 

-1.217E-06 
0.0000 

0.0000 
0.0000 

36 
36 

QD 
QL 

-2.147E-05 
-2.548E-06 

-4.035E-04 
0.0000 

-2.414E-04 
-2.626E-05 

2.113E-05 
0.0000 

0.0000 
-1.288E-06 

0.0000 
0.0000 

44 QD -1.085E-05 -3.311E-05 -9.742E-05 7.909E-06 -2.948E-06 0.0000 
44 QL 0.0000 0.0000 -1.520E-05 -1.538E-06 0.0000 0.0000 

45 QD -1.622E-05 -3.128E-05 -1.704E-04 6.345E-06 2. 679E-05 0.0000 
45 QL -1.816E-06 0.0000 -3.314E-05 -3.245E-06 6.824E-06 0.0000 

46 QD -1.632E-05 -3.186E-05 -1.686E-04 6.044E-06 -2.843E-05 0.0000 
46 QL -1.809E-06 0.0000 -3.272E-05 -3.241E-06 -7.196E-06 0.0000 

47 QD -7.711E-06 -2.893E-05 -8.913E-05 7.045E-06 -1.336E-06 0.0000 
47 QL 0.0000 0.0000 -1.377E-05 -1.537E-06 0.0000 0.0000 

48 QD -6.765E-06 -1.977E-05 -7.542E-05 5.046E-06 5.724E-06 0.0000 
48 QL 0.0000 0.0000 -9.190E-06 -1.412E-06 -1.151E-06 0.0000 

49 QD -6.766E-06 -1.935E-05 -2.305E-04 0.0000 8.544E-05 0.0000 
49 QL 0.0000 0.0000 -2.172E-05 -1.759E-06 7.489E-06 0.0000 

50 QD -2.195E-06 -4.276E-06 -1.946E-04 -3.059E-06 -8.586E-05 0.0000 
50 QL 0.0000 0.0000 -1.817E-05 -1.719E-06 -7.755E-06 0.0000 

51 QD -2.194E-06 -4.044E-06 -3.833E-05 1.175E-06 -6.337E-06 0.0000 
51 QL 0.0000 0.0000 -4.998E-06 -1.216E-06 0.0000 0.0000 

55 QD -1.463E-06 0.0000 -5.398E-05 -6.552E-06 3.039E-05 0.0000 
55 QL 0.0000 0.0000 -1.465E-05 -1.646E-06 8.088E-06 0.0000 

56 QD -1. 464E-06 0.0000 -5.176E-06 0.0000 -6.750E-06 0.0000 
56 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

57 QD -3.375E-06 0.0000 -1.070E-04 6.423E-06 -3. 690E-05 0.0000 
57 QL 0.0000 0.0000 -1.939E-05 -2.969E-06 -7.215E-06 0.0000 

58 QD 3.613E-06 0.0000 -1.765E-05 0.0000 3.127E-06 0.0000 
58 QL 0.0000 0.0000 -2.794E-06 -1.141E-06 0.0000 0.0000 

63 QD 0.0000 -2.071E-06 -2.662E-05 0.0000 -2.671E-06 0.0000 
63 QL 0.0000 0.0000 -4.248E-06 -1.194E-06 0.0000 0.0000 

64 QD -5.466E-06 -1.741E-06 -9.714E-05 -1.180E-06 2.536E-05 0.0000 
64 QL -1.221E-06 0.0000 -2.182E-05 -3.172E-06 6.587E-06 0.0000 

65 QD -5.064E-06 -2.148E-06 -9.322E-05 -1.398E-06 -2.857E-05 0.0000 
65 QL -1.221E-06 0.0000 -2.098E-05 -3.159E-06 -7.199E-06 0.0000 

66 QD 0.0000 0.0000 0.0000 '0.0000 0.0000 0.0000 
66 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

69 QD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
69 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

70 QD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
70 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

72 QD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
72 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

73 QD -2.545E-05 -4.181E-04 -2.176E-04 2.899E-05 -2.970E-05 0.0000 
73 QL -2.391E-06 0.0000 -2.799E-05 0.0000 0.0000 0.0000 

74 QD -2.545E-05 -4.161E-04 -1.631E-04 2.692E-05 -3.783E-06 0.0000 
74 QL -2.391E-06 0.0000 -2.765E-05 0.0000 0.0000 0.0000 

75 QD -2.469E-05 -4.113E-04 -1.521E-04 2.643E-05 -1.573E-06 0.0000 
75 QL -2.453E-06 0.0000 -3.158E-05 0.0000 0.0000 0.0000 

76 QD -2.412E-05 -4.067E-04 -1.477E-04 2.613E-05 0.0000 0.0000 
76 QL -2.524E-06 0.0000 -3.019E-05 0.0000 0.0000 0.0000 

77 QD -2.344E-05 -4.006E-04 -1.477E-04 2.554E-05 1.081E-06 0.0000 
77 QL -2.573E-06 0.0000 -2.294E-05 0.0000 0.0000 0.0000 

78 QD -2.344E-05 -3.987E-04 -1.955E-04 2.733E-05 2.694E-05 0.0000 
78 QL -2.573E-06 0.0000 -2.236E-05 0.0000 0.0000 0.0000 

~ 

-------' 
I 



79 QD -2.1S3E-OS -2.869E-04 -3.191E-04 4.072E-OS -8.982E-OS 0.0000 
79 QL -2.3S0E-06 0.0000 -3.929E-OS 1. 813E-06 -7.126E-06 0.0000 

80 QD -2.1S3E-OS -2.860E-04 -1.S60E-04 2.91SE-OS -1. 47SE-OS 0.0000 
80 QL -2.3S0E-06 0.0000 -2.763E-OS 1.670E-06 1.S14E-06 0.0000 

81 QD -2.008E-OS -2.7S0E-04 -1. 446E-04 2.832E-OS 4.341E-06 0.0000 
81 QL -2.669E-06 0.0000 -3.160E-OS 1.830E-06 0.0000 0.0000 

82 QD -2.481E-OS -2.699E-04 -2.126E-04 3.487E-OS 2.481E-OS 0.0000 
82 QL -4.018E-06 0.0000 -4.9S8E-OS 3.306E-06 6.774E-06 0.0000 

83 QD -2.460E-OS -2.698E-04 -2.112E-04 3.4S1E-OS -2.613E-OS 0.0000 
83 QL -4.064E-06 0.0000 -4.900E-OS 3.304E-06 -7.210E-06 0.0000 

84 QD -1. 647E-OS -2.62SE-04 -1. 394E-04 2.798E-OS -6.014E-06 0.0000 
84 QL -2.048E-06 0.0000 -3.021E-OS 1. 8S0E-06 0.0000 0.0000 

8S QD -1.S03E-OS -2.392E-04 -1.376E-04 2.828E-OS 2.233E-OS 0.0000 
8S QL -1.304E-06 0.0000 -2.291E-OS 1. 74SE-06 -1. 977E-06 0.0000 

86 QD -1.S03E-OS -2.38SE-04 -3.44SE-04 4.4S2E-OS 1. 131E-04 0.0000 
86 QL -1.304E-06 0.0000 -3.346E-OS 1.829E-06 6.663E-06 0.0000 

87 QD -2.12SE-OS -1.864E-04 -2.80SE-04 3.794E-OS -7.920E-OS 0.0000 
87 QL -1. 838E-06 0.0000 -3.834E-OS 1. 744E-06 -7.684E-06 0.0000 

88 QD -2.12SE-OS -1. 864E-04 -1. 390E-04 2.622E-OS -9.448E-06 0.0000 
88 QL -1.838E-06 0.0000 -2.S34E-OS 1.340E-06 0.0000 0.0000 

89 QD -2.103E-OS -1. 774E-04 -1.283E-04 2.S36E-OS 2.443E-06 0.0000 
89 QL -1. 992E-06 0.0000 -2.888E-OS 1. 466E-06 0.0000 0.0000 

90 QD -2.S80E-OS -1. 732E-04 -1. 92SE-04 3.20SE-OS 2.363E-OS 0.0000 
90 QL -3.29SE-06 0.0000 -4.693E-OS 3.230E-06 6.839E-06 0.0000 

91 QD -2.S90E-OS -1. 73SE-04 -1.902E-04 3.18SE-OS -2.S39E-OS 0.0000 
91 QL -3.288E-06 0.0000 -4.649E-OS 3.226E-06 -7.217E-06 0.0000 

92 QD -1. 860E-OS -1. 672E-04 -1.229E-04 2.480E-OS -3.131E-06 0.0000 
92 QL -1. 19SE-06 0.0000 -2.748E-OS 1.4S9E-06 0.0000 0.0000 

93 QD -1. 882E-OS -1. 471E-04 -1. 192E-04 2.403E-OS 7.118E-06 0.0000 
93 QL 0.0000 0.0000 -2.061E-OS 1.343E-06 -1. 318E-06 0.0000 

94 QD -1.882E-OS -1.463E-04 -2.SS0E-04 3.S66E-OS 7.683E-OS 0.0000 
94 QL 0.0000 0.0000 -3.27SE-OS 1. 74SE-06 7.322E-06 0.0000 

9S QD -1. 728E-OS -1.030E-04 -2.S72E-04 3.367E-OS -8.0SSE-OS 0.0000 
9S QL -1.100E-06 0.0000 -3.382E-OS 1. 7S0E-06 -7.646E-06 0.0000 

96 QD -1. 728E-OS -1. 032E-04 -1. 124E-04 2.218E-OS -1.092E-OS 0.0000 
96 QL -1.100E-06 0.0000 -2.092E-OS 1.369E-06 0.0000 0.0000 

97 QD -1. 6S1E-OS -9.416E-OS -1.017E-04 2.106E-OS 2.174E-06 0.0000 
97 QL -1.262E-06 0.0000 -2.341E-05 1. SOSE-06 0.0000 0.0000 

98 QD -2. 119E-OS -9.104E-OS -1.662E-04 2.742E-OS 2.400E-OS 0.0000 
98 QL -2.SS8E-06 0.0000 -4.13SE-OS 3.238E-06 6.807E-06 0.0000 

99 QD -2.118E-OS -9.1S2E-OS -1. 647E-04 2.71SE-OS -2.S33E-OS 0.0000 
99 QL -2.SS4E-06 0.0000 -4.088E-OS 3.234E-06 -7.200E-06 0.0000 

100 QD -1. 362E-OS -8.667E-OS -9.614E-OS 2.034E-OS -4.409E-06 0.0000 
100 QL 0.0000 0.0000 -2.200E-OS 1.S01E-06 0.0000 0.0000 

101 QD -1. 271E-OS -7. 138E-OS -9.014E-OS 1.936E-OS 8.290E-06 0.0000 
101 QL 0.0000 0.0000 -1. 604E-OS 1.388E-06 -1.39SE-06 0.0000 

102 QD -1. 271It-OS -7.0781t-05 -2.285E-04 3.063E-05 7.782E-05 0.0000 
102 QL 0.0000 0.0000 -2.7SlSlJ::-OS 1.7S4It-06 7.24SE-06 0.0000 

103 QD -1.112E-OS -3.891E-OS -2.212E-04 2.770E-OS -8.128E-OS 0.0000 
103 QL 0.0000 0.0000 -2.704E-OS 1. 7S7E-06 -7.644E-06 0.0000 

104 QD -1.112E-OS -3.928E-OS -7.468E-OS 1.62SE-OS -1.164E-OS 0.0000 
104 QL 0.0000 0.0000 -1. 414E-OS 1.403E-06 0.0000 0.0000 

lOS QD -1. OS2E-OS -3.312E-OS -6.482E-OS 1. 491E-OS 1.991E-06 0.0000 
lOS QL 0.0000 0.0000 -1. S20E-OS 1.S38E-06 0.0000 0.0000 

106 QD -1.S31E-OS -3.126E-OS -1.298E-04 2.113E-OS 2.437E-OS 0.0000 
106 QL -1.816E-06 0.0000 -3.314E-OS 3.24SE-06 6.824E-06 0.0000 

107 QD -1.S37E-OS -3.188E-OS -1.289E-04 2.081E-OS -2.S32E-OS 0.0000 
107 QL -1. 809E-06 0.0000 -3.272E-OS 3.241E-06 -7.196E-06 0.0000 

108 QD -7.734E-06 -2.890E-OS -S.902E-OS 1. 404E-OS -S.801E-06 0.0000 
108 QL 0.0000 0.0000 -1.377E-OS 1.S37E-06 0.0000 0.0000 

109 QD -7.320E-06 -1.97SE-OS -S.046E-OS 1.281E-OS 1. OllE-OS 0.0000 
109 QL 0.0000 0.0000 -9. 190E-0 6 1. 412E-06 -1.1S1E-06 0.0000 

110 QD -7.319E-06 -1.93SE-OS -1.933E-04 2.409E-OS 7.972E-OS 0.0000 
110 QL 0.0000 0.0000 -2.172E-OS 1. 7S9E-06 7.489E-06 0.0000 



111 QD -2.494E-06 -4.276E-06 -1. 691E-04 1.989E-Os -7.996E-Os 0.0000 
111 QL 0.0000 0.0000 -1. 817E-Os 1. 719E-06 -7.7ssE-06 0.0000 

112 QD -2.494E-06 -4.149E-06 -2.s84E-Os 7.792E-06 -1. 016E-Os 0.0000 
112 QL 0.0000 0.0000 -4.998E-06 1.216E-06 0.0000 0.0000 

113 QD 0.0000 0.0000 -s.814E-Os 4.124E-06 3.181E-Os 0.0000 
113 QL 0.0000 0.0000 -1. 46sE-Os 1.646E-06 8.088E-06 0.0000 

114 QD 0.0000 0.0000 -3.s0sE-06 3.049E-06 -2.679E-06 0.0000 
114 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

115 QD -1.990E-06 0.0000 -6.394E-Os 1. 986E-Os -2.26sE-Os 0.0000 
115 QL 0.0000 0.0000 -1.939E-Os 2.969E-06 -7.21sE-06 0.0000 

116 QD 1. 928E-06 -1.287E-06 -1.16sE-Os s.194E-06 0.0000 0.0000 
116 QL 0.0000 0.0000 -2.794E-06 1.141E-06 0.0000 0.0000 

117 QD 0.0000 -2.276E-06 -1. 7s9E-Os 6.010E-06 1.139E-06 0.0000 
117 QL 0.0000 0.0000 -4.248E-06 1.194E-06 0.0000 0.0000 

118 QD -s.2s7E-06 -1. 717E-06 -7.87sE-Os 1.327E-Os 2.268E-Os 0.0000 
118 QL -1.221E-06 0.0000 -2.182E-Os 3.172E-06 6.s87E-06 0.0000 

119 QD -s.172E-06 -2.181E-06 -7.ss7E-Os 1.299E-Os -2.s10E-Os 0.0000 
119 QL -1.22lE-06 0.0000 -2.098E-Os 3.1s9E-06 -7.199E-06 0.0000 

120 QD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
120 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

121 QD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
121 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

122 QD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
122 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

123 QD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
123 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

SAP2000 v7.40 File: PORTAL KIRI Kgf-m Units PAGE 2 
2/11/04 16:54:42 

Gedubu Head Quarters 

F RAM E E L E MEN T FOR C E S 

FRAME LOAD LOC P V2 V3 T M2 M3 

1 QD 
0.00 1.16 823.65 -4.314E-01 19.06 1.25 13.61 

6.0E-01 1.16 1169.63 -4.314E-01 19.06 1. 51 -584.38 
1. 20 1.16 1515.61 -4.314E-01 19.06 1. 77 -1389.95 
1. 80 1.16 1661.58 -4.314E-01 19.06 2.03 -2403.11 
2.40 1.16 2207.56 -4.314E-01 19.06 2.29 -3623.85 

1 OL 
0.00 0.00 0.00 -9.604E-02 5.03 -9.344E-02 0.00 

6.0E-01 0.00 0.00 -9.604E-02 5.03 -3.582E-02 0.00 
1.20 0.00 0.00 -9.604E-02 5.03 2.180E-02 0.00 
1.80 0.00 0.00 -9.604E-02 5.03 7.943E-02 0.00 
2.40 0.00 0.00 -9.604E-02 5.03 1. 370E-01 0.00 

5 on 
0.00 -1.899E-02 -2209.29 2.915E-01 -16.45 3.901E-01 -3628.98 

6.0E-01 -1.699E-02 -1663.31 2.915E-01 -16.45 2.152E-01 -2407.19 
1.20 -1. 6Slllli:-02 -1517.34 2.11151i:-01 -16.45 4.032&-02 -13\13.00 
1. BO -1. B99E-02 -1171.36 2.915E-01 -16.45 -1.346E-01 -5B6.39 
2.40 -1. B99E-02 -B25.39 2.915E-01 -16.45 -3.094E-01 12.64 

5 OL 
0.00 0.00 0.00 5.255E-02 -4.36 6.9B9E-02 0.00 

6.0E-01 0.00 0.00 5.255E-02 -4.36 3.B36E-02 0.00 
1. 20 0.00 0.00 5.255E-02 -4.36 6.B33E-03 0.00 
LBO 0.00 0.00 5.255E-02 -4.36 -2.470E-02 0.00 
2.40 0.00 0.00 5.255E-02 -4.36 -5.623E-02 0.00 

6 OD 
0.00 3.572E-02 2991.54 7.2B5E-01 140.53 5.311E-02 126.04 

6.0E-01 3.572E-02 4164.41 7.2B5E-01 140.53 -3.B40E-01 -2014.14 
1.20 3.572E-02 5469.43 7.2B5E-01 140.53 -B.211E-01 -4897.69 
1. BO 3.572E-02 6774.45 7.2B5E-01 140.53 -1.26 -B577.46 
2.40 3.572E-02 7947.31 7.2B5E-01 140.53 -1.70 -13000.59 

6 OL 
0.00 0.00 312.03 2.290E-01 3.B1 -5.B54E-02 0.00 

6.0E-Ol 0.00 367.10 2.290E-01 3.81 -1.959E-Ol -19B.23 
1. 20 0.00 532.29 2.290E-Ol· 3.Bl -3.333E-Ol -462.54 
1. BO 0.00 697.49 2.290E-Ol 3.Bl -4.707E-Ol -836.9B 
2.40 0.00 752.55 2.290E-Ol 3.Bl -6.0BIE-Ol -1277.50 

7 OD 
0.00 673.0B -8523.6B -6.675E-Ol 7.647E-Ol -3.76 -10873.50 





2.4lJ -262.:i9 :its 2 ./U l:i.41 -4. b.$ -20.Ub L::t.J.l. • .:)"G 

16 QL 
0.00 13.22 -221.67 9.57 1.135E-01 10.31 748.17 

6.0E-01 13.22 -166.61 9.57 1.135E-01 4.57 870.16 
1.20 13.22 -1.42 9.57 1.135E-01 -1.17 926.07 
1. 80 13.22 163.78 9.57 1.135E-01 -6.91 871. 86 
2.40 13.22 218.84 9.57 1.135E-01 -12.65 751.57 

17 QD 
0.00 -551.99 2469.42 -27.81 23.59 -51. 73 2979.19 
1.21 -805.24 4712.18 -27.81 23.59 -18.15 -1303.63 
2.42 -1057.73 6948.29 -27.81 23.59 15.. 44 -8397.89 

17 QL 
0.00 -81. 44 839.07 -11.33 46.00 -22.56 751.57 
1.21 -106.46 1060.71 -11.33 46.00 -8.88 -350.94 
2.42 -130.87 1276.81 -11.33 46.00 4.80 -1806.96 

18 QD 
0.00 587.80 -7365.27 -1. 74 -11. 45 -2.47 -9009.79 
3.63 -326.49 98.32 -1. 74 -11.45 3.82 4678.00 
7.25 -1237.29 7533.47 -1. 74 -11. 45 10.11 -9701.61 

18 QL 
0.00 174.84 -1272.86 -5.785E-01 1.23 -4.165E-01 -1755.94 
3.63 18.32 4.81 -5.785E-01 1.23 1. 68 968.19 
7.25 -135.29 1258.78 -5.785E-01 1.23 3.78 -1773.02 

19 QD 
0.00 -3.408E-01 -7176.97 3.24 -111.39 6.25 -11717.24 

6.0E-01 -3.408E-01 -6122.50 3.24 -111.39 4.30 -7720.79 
1.20 -3.408E-01 -4935.87 3.24 -111.39 2.36 -4396.67 
1.80 -3.408E-01 -3749.24 3.24 -111. 39 4.206E-01 -1797.75 
2.40 -3.408E-01 -2694.76 3.24 -111.39 -1.52 128.84 

19 QL 
0.00 0.00 -752.55 1.24 -10.68 2.58 -1277.50 

6.0E-01 0.00 -697.49 1.24 -10.68 1. 84 -836.98 
1.20 0.00 -532.29 1.24 -10.68 1.09 -462.54 
1. 80 0.00 -367.10 1.24 -10.68 3.457E-01 -198.23 
2.40 0.00 -312.03 1.24 -10.68 -4.001E-01 0.00 

20 QD 
0.00 -5.871E-01 2696.16 1. 66 111.61 -2.756E-01 125.15 

6.0E-01 -5.871E-01 3750.63 1. 66 111. 61 -1.27 -1802.28 
1.20 -5.871E-01 4937.26 1.66 111.61 -2.26 -4402.04 
1.80 -5.871E-01 6123.89 1. 66 111. 61 -3.26 -7726.99 
2.40 -5.871E-01 7178.37 1. 66 111. 61 -4.25 -11724.28 

20 QL 
0.00 0.00 312.03 6.184E-01 10.14 2.144E-01 0.00 

6.0E-01 0.00 367.10 6.184E-01 10.14 -1. 566E-01 -198.23 
1.20 0.00 532.29 6.184E-01 10.14 -5.276E-01 -462.54 
1. 80 0.00 697.49 6.1B4E-01 10.14 -8.9B7E-01 -836.98 
2.40 0.00 752.55 6.184E-01 10.14 -1.27 -1277.50 

21 QD 
0.00 525.55 -7552.B3 -2.05 -4.84 -10.17 -9679.71 
3.61 20.13 -91.22 -2.05 -4.B4 -2.79 4619.65 
7.22 -484.70 7361. 63 -2.05 -4.B4 4.59 -9015.00 

21 QL 
0.00 91.54 -1272.08 -2.034E-01 -1.28 -1. 90 -1745.42 
3.61 5.11 3.93 -2.034E-01 -1. 28 -1.17 966.27 
7.22 -80.83 1272.65 -2.034E-01 -1.2B -4.360E-01 -176B.45 

2£ QD 
0.00 553.73 -6971.49 -20.01 -40.26 -10.60 -B390.92 
1.20 3B6.25 -4729.65 -20.01 -40.26 13.4B -1297.52 
2.41 218.98 -2490.74 -20.01 -40.26 37.56 2993.64 

22 QL 
0.00 104.B8 -1281.19 -8.50 -45.66 -4.14 -lB07.18 
1. 20 88.38 -1060.32 -8.50 -45.66 6.09 -354.07 
2.41 72.06 -841.89 -B.50 -45.66 16.32 746.15 

23 QD 
0.00 28.10 -963.9B 20.79 -6.79 21.72 2939.10 

6.0E-01 28.10 -551. 92 20.79 -6.79 9.25 3400.4B 
1. 20 28.10 -7.71 20.79 -6.79 -3.22 3574.98 
1. 80 28.10 536.50 20.79 -6.79 -15.70 3409.74 
2.40 2B.10 948.55 20.79 -6.79 -28.17 2957.62 

23 QL 
0.00 9.14 -220.86 9.61 1. 091E-01 10.27 746.15 

6.0E-01 9.14 -165.79 9.61 1.091E-01 4.50 867.65 
1.20 9.14 -5.968E-01 9.61 1.091E-01 -1. 27 92~. 07 
1. BO 9.14 164.60 9.61 1. 091E-01 -7.04 B6B.36 
2.40 9.14 219.66 9.61 1. 091E-01 -12.81 747.58 

24 QD 
0.00 -256.78 2473.32 -26.72 27.42 -50.52 3025.22 
1.21 -510.03 4716.09 -26.72 27.42 -18.25 -1262.32 
2.42 -762.52 6952.20 -26.72 27.42 14.02 -B361. 29 

24 QL 
0.00 -B5.59 839.43 -11. 55 45.12 -22.72 747.58 
1.21 -110.61 1061. 07 -11. 55 45.12 -B.78 -355.36 
2.42 -135.01 1277.16 -11. 55 45.12 5.17 -lB11. 80 

25 QD 
0.00 1010.48 -7351. 65 -1. 61 -14.52 -1. 52 -B9B4.56 
3.63 96.19 111. 94 -1. 61 -14.52 4.31 4653.B4 
7.25 -814.62 7547.09 -1. 61 -14.52 10.15 -9775.16 

----_/ 
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0.00 163.63 -1276.77 -6.402E-01 1.21 -6.205E-01 -1766.79 

3.63 7.12 8.940E-0l -6.402E-01 1.21 1. 70 971.55 

7.25 -146.49 1254.87 -6.402E-01 1.21 4.02 -1755.45 

26 QD 
-115.49 6.72 -11733.90 

6.0E-01 -2.587E-01 
0.00 -2.587E-01 -7181. 78 3.45 

-6127.31 3.45 -115.49 4.65 -7734.57 
-4407.571.20 -2.587E-01 -4940.68 3.45 -115.49 2.58 

1. 80 -2.587E-01 -3754.05 3.45 -115.49 5.063E-01 -1805.76 

2.40 -2.587E-01 -2699.57 3.45 -115.49 -1.57 123.72 

26 QL 
0.00 0.00 -752.55 1.32 -9.75 2.70 -1277.50 

1.32 -9.75 1.92 -836.986.0E-0l 0.00 -697.49 
1.20 0.00 -532.29 1.32 -9.75 1.13 -462.54 

1.80 0.00 -367.10 1.32 -9.75 3.373E-01 -198.23 
2.40 0.00 -312.03 1.32 -9.75 -4.518E-01 0.00 

27 QD 
-5.036E-01 125.330.00 -8.644E-01 2695.51 2.10 108.69 

2.10 108.69 -1. 76 -1801. 706.0E-01 -8.644E-01 3749.98 
1.20 -8.644E-01 4936.61 2.10 108.69 -3.02 -4401.08 

-7725.641.80 -8.644E-01 6123.24 2.10 108.69 -4.28 
108.69 -5.53 -11722.53 

27 QL 
2.40 -8.644E-01 7177.72 2.10 

0.00 0.00 312.03 7.952E-01 9.43 2.843E-01 0.00 

6.0E-01 0.00 367.10 7.952E-01 9.43 -1.928E-01 -198.23 
1.20 0.00 532.29 7.952E-01 9.43 -6.699E-01 -462.54 
1.80 0.00 697.49 7.952E-01 9.43 -1.15 -836.98 
2.40 0.00 752.55 7.952E-01 9.43 -1. 62 -1277.50 

30 QD 
0.00 413.56 -2081. 09 1.92 -4.15 6.07 -2469.74 

9.0E-01 413.56 -1562.13 1.92 -4.15 4.34 -830.29 
-1043.16 1.92 -4.15 2.62 342.091.80 413.56 

2.70 413.56 -524.20 1.92 -4.15 8.874E-01 1047.40 
3.60 413.56 -5.23 1.92 -4.15 -8.4l0E-01 1285.65 

30 QL 
0.00 -48.01 1. 78 2.239E-01 -1.025E-01 7.202E-01 24.22 

9.0E-01 -48.01 1. 78 2.239E-01 -1.025E-01 5.187E-01 22.61 
1.80 -48.01 1. 78 2.239E-01 -1.025E-01 3.173E-01 21. 01 
2.70 -48.01 1. 78 2.239E-01 -1.025E-01 1.158E-01 19.40 
3.60 -48.01 1. 78 2.239E-01 -1. 025E-01 -8.570E-02 17.80 

31 QD 
413.56 -5.23 1.92 -4.15 -8.410E-01 1285.65 

9.0E-01 413.56 513.73 1.92 -4.15 -2.57 
0.00 

1056.82 
1.80 413.56 1032.70 1.92 -4.15 -4.30 360.93 
2.70 413.56 1551. 66 1.92 -4.15 -6.03 -802.03 
3.60 413.56 2070.63 1.92 -4.15 -7.75 -2432.06 

31 QL 
0.00 -48.01 1. 78 2.239E-01 -1. 025E-01 -8.570E-02 17.80 

9.0E-01 -48.01 1. 78 2.239E-01 -1.025E-01 -2.872E-01 16.19 
1.80 -48.01 1. 78 2.239E-01 -1.025E-01 -4.887E-01 14.59 
2.70 -48.01 1. 78 2.239E-01 -1. 025E-01 -6.901E-01 12.98 
3.60 -48.01 1. 78 2.239E-01 -1.025E-01 -8.916E-01 11.37 

32 QD 
-2107.80 1.63 -2.86 6.74 -2716.46 

9.0E-01 357.83 -1588.84 1. 63 -2.86 5.28 -1052.97 
0.00 357.83 

1.80 357.83 -1069.87 1.63 -2.86 3.81 143.45 
2.70 357.83 -550.91 1. 63 -2.86 2.3.5 872.80 

357.83 -31.94 1. 63 -2.86 8.881E-01 1135.08 
32 QL 

3.60 

0.00 -42.64 -15.71 8.594E-02 3.736E-01 2.291E-01 -65.55 
9.0E-01 -42.64 -15.71 8.594E-02 3.736E-01 1. 51 7E-01 -51. 41 

1.80 -42.64 -15.71 8.594E-02 3. 736E-0 1 7.438E-02 -37.27 
2.70 -42.64 -15.71 8.594E-02 3.736E-01 -2.959E-03 -23.13 
3.60 -42.64 -15.71 8.594E-02 3.736E-01 -8.030E-02 -8.99 

33 QD 
0.00 357.83 -31.94 1. 63 -2.86 8.881E-01 1135.08 

9.0E-01 357.83 487.02 1. 63 -2.86 -5.747E-01 930.30 
1. 80 357.83 1005.99 1. 63 -2.86 -2.04 258.44 
2.70 357.83 1524.95 1. 63 -2.86 -3.50 -880.48 
3.60 357.83 2043.92 1. 63 -2.86 -4.96 -2486.47 

33 QL 
0.00 -42.64 -15.71 8.594E-02 3.736E-01 -8.030E-02 -8.99 

9.0E-01 -42.64 -15.71 8.594E-02 3.736E-01 -1.576E-01 5.15 
1.80 -42.64 -15.71 8.594E-02 3.736E-01 -2.350E-01 19.29 
2.70 -42.64 -15.71 8.594E-02 3.736E-01 -3.123E-01 33.43 
3.60 -42.64 -15.71 8.594E-02 3.736E-01 -3.897E-01 47.57 

34 QD 
0.00 343.87 -2052.56 -8.065E-01 -9.47 -2.37 -2496.41 

9.0E-01 343.87 -1533.60 -8.065E-01 -9.47 -1. 64 -882.64 
1.80 343.87 -1014.64 -8.065E-01 -9.47 -9.135E-01 264.07 
2.70 343.87 -495.67 -8.065E-01 -9.47 -1.877E-01 943.70 
3.60 343.87 23.29 -8.065E-01 -9.47 5.382E-01 1156.27 

34 QL 
-33.27 19.91 1.418E-01 -5.554E-01 6.972E-01 64.85 

9.0E-01 -33.27 19.91 1.418E-01 -5.554E-01 5.695E-01 46.93 
0.00 

1. 80 -33.27 19.91 1. 418E-01 -S.SS4E-01 4.419E-01 29.0_1 
2.70 -33.27 19.91 1.418E-01 -S.S54E-01 3.142E-01 11.09 
3.60 -33.27 19.91 1. 418E-01 -S.554E-01 1. 866E-01 -6.83 
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0.00 343.87 23.29 -8.065E-01 -9.47 5.382E-01 1156.27 
9.0E-01 343.87 542.26 -8.065E-01 -9.47 1.26 901.77 

1. 80 343.87 1061.22 -8.065E-Ol -9.47 1.99 180.21 
2.70 343.87 1580.19 -8.065E-Ol -9.47 2.72 -1008.43 
3.60 343.87 2099.15 -8.065E-01 -9.47 3.44 -2664.13
 

35 QL
 
0.00 -33.27 19.91 1.418E-01 -5.554E-01 1.866E-01 -6.83 

9.0E-01 -33.27 19.91 1. 418E-01 -5.554E-01 5.896E-02 -24.75 
1.80 -33.27 19.91 1. 418E-01 -5.554E-01 -6.869E-02 -42.66 
2.70 -33.27 19.91 1. 418E-01 -5.554E-01 -1. 963E-01 -60.58 
3.60 -33.27 19.91 1. 418E-01 -5.554E-01 -3.240E-01 -78.50 

39 QD 
0.00 460.96 -7571.92 -2.25 -6.57 -10.76 -9761.04 
3.61 -96.29 -110.12 -2.25 -6.57 -2.66 4613.77 
7.22 -652.75 7341. 03 -2.25 -6.57 5.45 -8958.13
 

39 QL
 
0.00 104.75 -1266.06 -3.488E-01 -1.28 -2.40 -1723.56 
3.61 9.44 10.11 -3.488E-01 -1.28 -1.14 967.30 
7.22 -85.20 1277 .42 -3.488E-01 -1.28 1.202E-01 -1790.07 

40 QD 
0.00 325.59 -7005.72 -20.38 -40.58 -10.80 -8473.17 
1.20 158.11 -4763.89 -20.38 -40.58 13.73 -1338.56 
2.41 -9.16 -2524.98 -20.38 -40.58 38.26 2993.79
 

40 QL
 
0.00 109.98 -1282.51 -8.66 -44.96 -4.37 -1811.61 
1.20 93.48 -1061. 64 -8.66 -44.96 6.04 -356.91 
2.41 77 .16 -843.22 -8.66 -44.96 16.46 744.90 

41 QD 
0.00 -201.99 -980.54 21.02 -8.02 22.25 2940.38 

/;.OFo-Ol -?Ol.ClCl -.~F;A.4Cl 21,02 -8.02 9.64 3411.70 
1.20 -201.99 -24.28 21. 02 -8.02 -2.97 3596.14 
1. 80 -201. 99 519.93 21. 02 -8.02 -15.58 3440.84 
2.40 -201.99 931. 98 21.02 -8.02 -28.19 2998.66
 

41 QL
 
0.00 14.12 -222.56 9.73 1.017E-01 10.41 744.90 

6.0E-01 14.12 -167.49 9.73 1. 017E-01 4.57 867.42 
1.20 14.12 -2.30 9.73 1.017E-01 -1.27 923.86 
1. 80 14.12 162.90 9.73 1.017E-01 -7.10 870.18 
2.40 14.12 217.96 9.73 1. 017E-01 -12.94 750.41 

42 QD 
0.00 -484.01 2431. 22 -27.23 24.64 -50.96 3067.14 
1.21 -737.25 4673.98 -27.23 24.64 -18.07 -1169.55 
2.42 -989.75 6910.09 -27.23 24.64 14.82 -8217.68
 

42 QL
 
0.00 -80.44 838.29 -11. 74 44.38 -22.81 750.41 
1.21 -105.47 1059.94 -11. 74 44.38 -8.63 -351.16 
2.42 -129.87 1276.03 -11. 74 44.38 5.55 -1806.24 

43 QD 
0.00 422.42 -7328.28 -2.07 -17.14 -2.62 -8973.34 
3.63 -191. 87 135.31 -2.07 -17.14 4.90 4580.29 
7.25 -1402.67 7570.46 -2.07 -17 .14 12.41 -9933.48 

43 QL 
0.00 145.76 -1280.14 -7.168E-01 1.31 -9.105E-01 -1785.24 
3.63 -10.75 -2.47 -7.168E-01 1.31 1. 69 965.30 
7.25 -164.37 1251.50 -7.168E-01 1.31 4.29 -174Cl.51 

44 QD 
0.00 -4.979E-01 -7179.80 3.17 -110.21 5.87 -11726.76 

6.0E-01 -1.979E-01 -6125.32 3.17 . 110.21 3.97 -7720. ljL 
1.20 -4.979E-01 -4938.69 3.17 -110.21 2.06 -4402.80 
1.80 -4.979E-01 -3752.06 3.17 -110.21 1.581E-01 -1802.19 
2.40 -4.979E-01 -2697.58 3.17 -110.21 -1. 75 126.10 

44 QL 
0.00 0.00 -752.55 1.22 -9.24 2.52 -1277.50 

6.0E-01 0.00 -697.49 1.22 -9.24 1. 79 -836.98 
1. 20 0.00 -532.29 1.22 -9.24 1.06 -162.51 
1.80 0.00 -367.10 1. 22 -9.24 3.272E-01 -198.23 
2.40 0.00 -312.03 1. 22 -9.24 -4.042E-01 0.00 

45 QD 
0.00 7.436E-01 2690.91 7.922E-01 112.61 8.089E-01 129.85 

6.0E-01 7.436E-01 3745.39 7.922E-01 112.61 3.336E-01 -1794.43 
1.20 7.436E-01 4932.02 7.922E-01 112.61 -1. 417E-01 -4391. 04 
1. 80 7.436E-01 6118.65 7.922E-01 112.61 -6.171E-01 -7712.85 
2.40 7.436E-01 7173.12 7.922E-01 112.61 -1.09 -11706.99 

45 QL 
0.00 0.00 312.03 3.255E-01 13.36 -8.716E-02 0.00 

6.0E-01 0.00 367.10 3.255E-01 13.36 -2.824E-01 -198.23 
1.20 0.00 532.29 3.255E-01 13.36 -4.777E-01 -462.54 
1.80 0.00 697.49 3.255E-01 13.36 -6.730E-01 -836.98 
2.40 0.00 752.55 3.255E-01 13.36 -8.683E-01 -1277.50 

49 QD 
0.00 1251. 83 -148.29 -31. 40 .,.,'----.1. 44 3.23 5.223E-01 

6.0E-01 1. 44 1663.88 3.23 -148.29 -1. 42 -899.50 (fY1.20 1. 44 2208.09 3.23 -148.29 -3.36 -2054.49 
1.80 1. 44 2752.30 3.23 -148.29 -5.30 -3549.21 
2.40 1. 44 3164.35 3.23 -148.29 -7.24 -5330.82 

49 QL 
0.00 0.00 312.03 1. 40 -20.70 1.13 0.00 
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-1.39 
-2.23 

-.L;1tl .. ~.,j 

-462.54 
-836.98 

-1277.50 

50 QD 
0.00 3896.68 -7583.80 15.03 -196.83 24.65 -9178.74 

6.0E-01 3896.68 -6529.32 15.03 -196.83 15.63 -4938.19 
1.20 3896.68 -5342.69 15.03 -196.83 6.62 -1369.98 
1. 80 3896.68 -4156.06 15.03 -196.83 -2.40 1473.04 
2.40 3896.68 -3101. 59 15.03 -196.83 -11. 42 3643.72 

50 QL 
0.00 725.40 -1235.36 2.09 55.89 -1.418E-01 -1735.90 

6.0E-01 
1.20 

725.40 
725.40 

-1180.30 
-1015.10 

2.09 
2.09 

55.89 
55.89 

-1.39 
-2.65 

-1005.70 
-341. 57 

1.80 725.40 -849.91 2.09 55.89 -3.90 212.42 
2.40 725.40 -794.84 2.09 55.89 -5.15 700.34 

51 QD 
0.00 3628.73 -2294.50 2.90 85.18 5.21 3329.99 
2.42 4236.78 2553.68 2.90 85.18 -1.81 3294.57 
4.84 4842.33 7382.00 2.90 85.18 -8.82 -9008.91 

51 QL 
0.00 699.69 -250.23 -3.31 ":23.78 -12.37 700.34 
2.42 793.19 495.26 -3.31 -23.78 -4.35 635.69 
4.84 884.61 1224.20 -3.31 -23.78 3.66 -1683.21 

57 QD 
0.00 928.07 -7556.58 -8.094E-01 -5.28 -3.39 -9692.09 
3.61 370.77 -94.78 -8.094E-01 -5.28 -4.656E-01 4627.34 
7.22 -185.74 7356.37 -8.094E-01 -5.28 2.46 -8999.97 

57 QL 
0.00 36.51 -1259.19 -4.622E-01 1.375E-01 -2.46 -1701.51 
3.61 -58.80 16.99 -4.622E-01 1.375E-01 -7.892E-01 964.54 
7.22 -153.45 1284.29 -4.622E-01 1.375E-01 8.795E-01 -1817.64 

58 QD 
0.00 1328.24 -6891.23 -11. 38 -46.11 -2.94 -8231. 38 
1.20 1160.80 -4649.39 -11. 38 -46.11 10.75 -1234.57 
2.41 993.58 -2410.48 -11.38 -46.11 24.44 2960.00 

58 QL 
0.00 94.96 -1270.47 -8.33 -52.20 -4.40 -1781.20 
1.20 78.46 -1049.60 -8.33 -52.20 5.62 -340.99 
2.41 62.15 -831.17 -8.33 -52.20 15.65 746.32 

59 QD 
0.00 819.63 -948.14 29.56 -5.81 28.44 2900.82 

6.0E-01 819.63 -536.08 29.56 -5.81 10.70 3352.69 
1.20 819.63 8.13 29.56 -5.81 -7.03 3517.68 
1.80 819.63 552.34 29.56 -5.81 -24.77 3342.94 
2.40 819.63 964.39 29.56 -5.81 -42.50 2881.31 

59 QL 
0.00 7.268E-02 -209.43 9.77 3.566E-01 9.68 746.32 

6.0E-01 7.268E-02 -154.36 9.77 3.566E-01 3.82 860.97 
1.20 7.268E-02 10.83 9.77 3.566B-01 -2.05 909.54 
1.80 7.268E-02 176.02 9.77 3.566E-01 -7.91 847.97 
2.40 7.268E-02 231. 09 9.77 3.566E-01 -13.78 720.33 

60 QD 
0.00 544.68 2572.69 -25.24 36.59 -44.31 2957.76 
1.21 291. 44 4815.45 -25.24 36.59 -13.82 -1449.77 
2.42 38.94 7051.56 -25.24 36.59 16.66 -8668.74 

60 QL 
0.00 -95.88 849.76 -14.37 52.79 -25.28 720.33 
1. 21 -120.91 1071. 40 -14.37 52.79 -7.93 -395.09 
2.42 -145.31 1287.50 -14.37 52.79 9.42 -1864.02 

61 QD 
0.00 -5164.99 -350.03 -93.30 4.91 -219.96 -873.23 
2.63 -6678.64 -350.03 -93.30 4.91 24.95 45.59 
5.25 -8192.28 -350.03 -93.30 4. Sll 269.85 964.11 

61 QT, 
0.00 -15.71 42.64 -20.03 -1. 494B-01 -28.86 65.55 
2.63 -15.71 42.64 -20.03 -1.494E-01 23.72 -46.39 
5.25 -15.71 42.64 -20.03 -1. 494E-01 76.30 -158.33 

62 QD 
0.00 -26316.72 -610.94 -174.09 5.79 -341.40 -1334.16 
2.10 -27527.64 -610.94 -174.09 5.79 24.18 -51.19 
4.20 -28738.56 -610.94 -174.09 5.79 389.76 1231. 78 

62 QL 
0.00 -2668.35 128.00 -64.96 9.396E-02 -141.54 288.30 
2.10 -2668.35 128.00 -64.96 9.396E-02 ,-5.12 19.50 
4.20 -2668.35 128.00 -64.96 9.396B-02 131.29 -249.31 

63 QD 
0.00 -45085.21 -510.12 -169.58 1.20 -277.56 -998.51 
2.03 -46255.76 -510.12 -169.58 1.20 66.68 37.03 
4.06 -47426.31 -510.12 -169.58 1.20 410.92 1072.57 

63 QL 
0.00 -5332.96 116.37 -62.60 -1.142E-01 -126.62 234.85 
2.03 -5332.96 116.37 -62.60 -1.142E-01 4.678E-01 -1.39 
4.06 -5332.96 116.37 -62.60 -1.142E-01 127.55 -237.62 

64 QD 
0.00 -63809.60 -527.99 -164.32 7.726E-01 -244.73 -1068.83 
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4.15 -66202.60 -527.99 -164.32 7.726E-01 437.19 1122.34 

64 QL 
0.00 -7994.50 111.01 -61.37 -5.659E-02 -126.80 230.29 
2.08 -7994.50 111.01 -61. 37 -5.659E-02 5.310E-01 -5.517E-02 
4.15 -7994.50 111.01 -61.37 -5.659E-02 127.86 -230.40 

65 QD 
0.00 -82595.04 -429.59 -151.03 -2.90 -201. 35 -935.12 
2.10 -83805.95 -429.59 -151.03 -2.90 115.81 -32.98 
4.20 -85016.88 -429.59 -151.03 -2.90 432.97 869.15 

65 QL 
0.00 -10651.03 100.84 -56.86 -1.804E-02 -122.31 215.66 
2.10 -10651. 03 100.84 -56.86 -1.804E-02 -2.90 3.90 
4.20 -10651. 03 100.84 -56.86 -1. 804E-02 116.52 -207.87 

66 QD 
0.00 -101424.44 -787.26 -327.86 3.67 -259.97 -1229.97 

9.2E-Ol -101954.94 -787.26 -327.86 3.67 41. 66 -505.69 
1. 84 -102485.43 -787.26 -327.86 3.67 343.30 218.59 

66 QL 
0.00 -13295.61 158.21 -121. 66 6.767E-01 -155.06 216.15 

9.2E-01 -13295.61 158.21 -121.66 6.767E-01 -43.14 70.59 
1. 84 -13295.61 158.21 -121. 66 6.767E-01 68.79 -74.96 

68 QD 
0.00 -4962.45 -46.18 -74.41 1.83 -189.71 -53.13 
2.80 -6576.34 -46.18 -74.41 1. 83 18.55 76.12 
5.60 -8190.23 -46.18 -74.41 1. 83 226.80 205.37 

68 QL 
0.00 17.50 5.36 -19.13 -1.57 -28.94 23.35 
2.80 17.50 5.36 -19.13 -1.57 24.61 8.34 
5.60 17.50 5.36 -19.13 -1.57 78.17 -6.67 

70 QD 
0.00 -26039.73 -252.23 -156.99 2.63 -299.94 -566.38 
2.10 -27250.64 -252.23 -156.99 2.63 29.73 -36.69 
4.20 -28461.56 -252.23 -156.99 2.63 359.40 493.00 

70 QL 
0.00 -3178.92 12.92 -71.13 2.609E-02 -155.03 27.28 
2.10 -3178.92 12.92 -71.13 2.609E-02 -5.66 1.446E-01 
4.20 -3178.92 12.92 -71.13 2.609E-02 143.71 -26.99 

71 QD 
0.00 -44452.39 -109.45 -146.78 1.28 -239.72 -201.17 
2.10 -45663.31 -109.45 -146.78 1.28 68.53 28.68 
4.20 -46874.23 -109.45 -146.78 1.28 376.77 258.53 

71 QL 
0.00 -6370.93 11.33 -64.29 -1. 182E-01 -134.42 25.73 
2.10 -6370.93 11.33 -64.29 -1.182E-01 5.999E-01 1. 93 
4.20 -6370.93 11.33 -64.29 -1.182E-01 135.62 -21.86 

72 QD 
0.00 -62871.52 -130.02 -149.99 7.036E-01 -216.88 -260.63 
2.10 -64082.44 -130.02 -149.99 7.036E-01 98.10 12.41 
4.20 -65293.36 -130.02 -149.99 7.036E-01 413.07 285.46 

72 QL 
0.00 -9565.20 7.55 -65.80 -1.944E-02 -137.67 16.87 

·2.10 -9565.20 7.55 -65.80 -1. 944E-02 5.192E-01 1.02 
4.20 -9565.20 7.55 -65.80 -1.944E-02 138.71 -14.83 

73 QD 
0.00 -81300.22 -38.63 -136.06 9.406E-01 -171. 91 -90.79 
2.10 -82511.15 -38.63 -136.06 9.406E-01 113.82 -9.67 
4.20 -83722.09 -38.63 -136.06 9.406E-01 399.55 71. 45 

73 QL 
0.00 -12766.18 3.60 -59.57 7.504E-01 -130.44 6.71 
2.10 -12766.18 3.60 -59.57 7.504E-01 -5.35 -8.410E-Ol 
4.20 -12766.18 3.60 -59.57 7.504E-01 119.75 -8.39 

74 QD 
0.00 -99673.60 -479.30 -471. 63 9.89 -277.84 -613.25 

6.5E-01 -100049.05 -479.30 -471.63 9.89 29.24 -301.17 
1.30 -100424.52 -479.30 -471. 63 9.89 336.33 10.91 

74 QL 
0.00 -15965.97 -53.85 .-204.22 5.17 -192.82 -44.83 

6.5E-01 -15965.97 -53.85 -204.22 5.17 -59.85 -9.77 
1.30 -15965.97 -53.85 -204.22 5.17 73.13 25.29 

75 QD 
0.00 -4952.17 74.24 -62.93 -8.155E-01 -172.96 106.29 
3.02 -6695.90 74.24 -62.93 -8.155E-01 17.35 -118.20 
6.05 -8439.62 74.24 -62.93 -8.155E-01 207.67 -342.69 

75 QL 
0.00 18.13 -14.74 -16.74 -2.47 -27.75 -53.47 
3.02 18.13 -14.74 -16.74 -2.47 22.88 -8.89 
6.05 18.13 -14.74 -16.74 -2.47 73.50 35.68 

76 QD 
0.00 -26843.43 117.35 -154.92 3.41 -294.97 321. 72 
2.10 -28054.35 117.35 -154.92 3.41 30.36 75.29 
4.20 -29265.26 117.35 -154.92 3.41 355.68 -171.14 

76 QL 
0.00 -3183.23 -7.44 -71.42 3.015E-01 -156.05 -10.61 
2.10 -3183.23 -7.44 -71. 42 3.015E-0l -6.08 5.01 
4.20 -3183.23 -7.44 -71. 42 3.015E-01 143.90 20.62 



77 QD 
0.00 -45290.53 158.23 -145.66 1.10 -234.67 353.62 
2.10 -46501.45 158.23 -145.66 1.10 71.22 21.33 
4.20 -47712.36 158.23 -145.66 1.10 377.10 -310.96 

77 QL 
0.00 -6384.96 -12.99 -64.08 -3.091E-02 -133.91 -30.40 
2.10 -6384.96 -12.99 -64.08 -3.091E-02 6.517E-01 -3.13 
4.20 -6384.96 -12.99 -64.08 -3.091E-02 135.21 24.14 

78 QD 
0.00 -63746.68 74.35 -150.06 8.974E-01 -214.49 210.46 
2.10 -64957.59 74.35 -150.06 8.974E-01 100.65 54.33 
4.20 -66168.51 74.35 -150.06 8.974E-01 415.78 -101.80 

78 QL 
0.00 -9590.03 -11.02 -65.71 2.070E-02 -137.43 -20.88 
2.10 -9590.03 -11. 02 -65.71 2.070E-02 5.572E-01 2.26 
4.20 -9590.03 -11.02 -65.71 2.070E-02 138.54 25.40 

79 QD 
0.00 -82097.41 338.87 -134.99 -8.803E-02 -174.54 555.57 
2.10 -83308.33 338.87 -134.99 -8.803E-02 108.93 -156.06 
4.20 -84519.24 338.87 -134.99 -8.803E-02 392.40 -867.68 

79 QL 
0.00 -12794.56 14.08 -58.76 7.030E-01 -129.54 4.40 
2.10 -12794.56 14.08 -58.76 7.030E-01 -6.15 -25.17 
4.20 -12794.56 14.08 -58.76 7.030E-Ol 117.23 -54.74 

80 QD 
0.00 -101147.10 -2676.56 -726.52 41. 02 -306.82 -601.25 

4.3E-01 -101392.75 -2676.56 -726.52 41. 02 2.68 538.97 
8.5E-01 -101638.39 -2676.56 -726.52 41. 02 312.18 1679.18 

80 QL 
0.00 -16048.62 -711.24 -319.29 14.10 -223.43 -235.55 

4.3E-01 -16048.62 -711.24 -319.29 14.10 -87.41 67.44 
8.5E-01 -16048.62 -711.24 -319.29 14.10 48.61 370.43 

81 QD 
0.00 -5164.97 344.00 -60.78 3.38 -190.45 933.85 
3.47 -7162.98 344.00 -60.78 3.38 20.16 -258.10 
6.93 -9161. 00 344.00 -60.78 3.38 230.76 -1450.06 

81 QL 
0.00 -19.91 -33.27 -12.45 -3.490E-01 -24.75 -78.50 
3.47 -19.91 -33.27 -12.45 -3.490E-01 18.38 36.77 
6.93 -19.91 -33.27 -12.45 -3.490E-01 61.51 152.04 

82 QD 
0.00 -29909.97 757.56 -185.83 -2.450E-01 -363.90 1996.71 
2.10 -31120.89 757.56 -185.83 -2.450E-01 26.36 405.83 
4.20 -32331.81 757.56 -185.83 -2.450E-01 416.61 -1185.05 

82 QL 
0.00 -2679.92 -133.49 -66.62 8.564E-02 -146.15 -303.35 
2.10 -2679.92 -133.49 -66.62 8.564E-02 -6.24 -23.03 
4.20 -2679.92 -133.49 -66.62 8.564E-02 133.67 257.30 

84 QD 
0.00 -48792.78 447.75 -161. 69 1.29 -262.85 919.87 
2.10 -50003.70 447.75 -161. 69 1.29 76.70 -20.40 
4.20 -51214.61 447.75 -161. 69 1.29 416.24 -960.67 

84 QL 
0.00 -5331. 99 -114.71 -59.11 -2.060E-03 -123.44 -238.22 
2.10 -5331.99 -114.71 -59.11 -2.060E-03 6.920E-01 2.68 
4.20 -5331. 99 -114.71 -59.11 -2.060E-03 124.82 243.58 

05 QD 
0.00 -67638.57 558.58 -166.71 1.33 -244.72 1100.32 
2.10 -68849.49 558.58 -166.71 1.33 105.36 -72.69 
4.20 -70060.41 558.58 -166.71 1.33 455.45 -1245.70 

85 QL 
0.00 -7981. 53 -107.54 -60.55 2.185E-02 -126.78 -234.38 
2.10 -7981.53 -107.54 -60.55 2.185E-02 3.729E-01 -8.54 
4.?O -7981. 5.3 -107.54 -60.55 2.1ti':>!,:-l)l ll'.':>3 :.11 I. 31.\ 

86 QD 
0.00 -86581.23 90.17 -149.05 6.25 -191. 87 644.02 
1. 96 -87711.43 90.17 -149.05 6.25 100.27 467.29 
3.92 -88841. 62 90.17 -149.05 6.25 392.41 290.56 

86 QL 
0.00 -10629.91 -118.52 -57.22 5.698E-01 -121.21 -254.71 
1. 96 -10629.91 -118.52 -57.22 5.698E-01 -9.05 -22.42 
3.92 -10629.91 -118.52 -57.22 5.698E-01 103.10 209.88 

87 QD 
0.00 -101260.54 3977.17 -627.62 -37.10 -333.46 -3467.73 

1. 3E-01 -101332.62 3977 .17 -627.62 -37.10 -255.01 -3964.87 
2.5E-Ol -101404.70 3977.17 -627.62 -37.10 -176.56 -4462.02 

87 QL 
0.00 -13241.89 606.88 -270.34 -1.29 -260.38 -248.52 

1.3E-01 -13241. 89 606.88 -270.34 -1. 29 -226.59 -324.38 
2.5E-01 -13241.89 606.88 -270.34 -1. 29 -192.80 -400.24 

88 QD 
0.00 -1.16 848.57 4.314E-Ol -55.18 2.11 -13.61 

6.0E-Ol -1.16 1194.54 4.314E-Ol -55.18 1. 85 -626.54 
1. 20 -1.16 1540.52 4.314E-Ol -55.18 1. 59 -1447.06 
1. 80 -1.16 1886.50 4. 314E-Ol -55.18 1. 33 -2475.16 
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88 QL 
0.00 0.00 0.00 9.604B-02 -5.03 9.344&-02 0.00 

6.0&-01 0.00 0.00 9.604&-02 -5.03 3.582&-02 0.00 
1.20 0.00 0.00 9.604E-02 -5.03 -2.180E-02 0.00 
1.80 0.00 0.00 9.604&-02 -5.03 -7.943&-02 0.00 
2.40 0.00 0.00 9.604B-02 -5.03 -1.370B-01 0.00 

89 QD 
0.00 517.30 -2114.02 1.18 -4.27 5.44 -2673.48 
1. 80 517.30 -1076.09 1.18 -4.27 3.31 197.62 
3.60 517.30 -38.16 1.18 -4.27 1.18 1200.45 
5.40 517.30 999.77 1.18 -4.27 -9.556&-01 335.00 
7.20 517.30 2037.70 1.18 -4.27 -3.09 -2398.72 

89 QL 
0.00 -42.64 -15.71 -8.594E-02 -3.736E-01 -2.291&-01 -65.55 
1.80 -42.64 -15.71 -8.594&-02 -3.736&-01 -7.438&-02 -37.27 
3.60 -42.64 -15.71 -8.594E-02 -3.736E-01 8.030E-02 -8.99 
5.40 -42.64 -15.71 -8.594&-02 -3.736&-01 2.350&-01 19.29 
7.20 -42.64 -15.71 -8.594&-02 -3.736&-01 3.897&-01 47.57 

90 QD 
0.00 387.55 -2081. 45 9.096E-01 -2.66 2.85 -2543.60 
1. 80 387.55 -1043.52 9.096&-01 -2.66 1.21 268.87 
3.60 387.55 -5.59 9.096E-01 -2.66 -4.261E-01 1213.08 
5.40 387.55 1032.34 9.096&-01 -2.66 -2.06 289.01 
7.20 387.55 2070.27 9.096E-01 -2.66 -3.70 -2503.33 

90 QL 
0.00 -48.01 1. 78 -2.239E-01 1.025&-01 -7.202E-01 24.22 
1.80 -48.01 1. 78 -2.239&-01 1.025&-01 -3.173&-01 21. 01 
3.60 -48.01 1. 78 -2.239&-01 1.025E-01 8.570&-02 17.80 
5.40 -48.01 1. 78 -2.239&-01 1.025&-01 4.887&-01 14.59 
7.20 -48.01 1. 78 -2.239&-01 1.025E-01 8.916&-01 11.37 

91 QD 
0.00 464.17 -2057.40 -1.43 -5.24 -5.49 -2446.26 
1.80 464.17 -1019.47 -1. 43 -5.24 -2.92 322.93 
3.60 464.17 18.46 -1.43 -5.24 -3.432E-01 1223.83 
5.40 464.17 1056.39 -1. 43 -5.24 2.23 256.47 
7.20 464.17 2094.32 -1. 43 -5.24 4.80 -2579.17 

91 QL 
0.00 -33.27 19.91 -1.418E-01 5.554&-01 -6. 972E-01 64.85 
1. 80 -33.27 19.91 -1.418&-01 5.554&-01 -4.419&-01 29.01 
3.60 -33.27 19.91 -1.418E-01 5.554E-01 -1.866E-01 -6.83 
5.40 -33.27 19.91 -1.418E-01 5.554&-01 6.869E-02 -42.66 
7.20 -33.27 19.91 -1.418E-01 5.554&-01 3.240E-01 -78.50 

92 QD 
0.00 1. 899E-02 -2230.74 -2.915E-01 47.56 -4.452E-01 -3705.73 

6.0&-01 1. 899&-02 -1884.76 -2.915&-01 47.56 -2.703&-01 -2471. 08 
1.20 1. 899E-02 -1538.79 -2.915E-01 47.56 -9.540E-02 -1444.01 
1.80 1. 899E-02 -1192.81 -2.915&-01 47.56 7.949&-02 -624.53 
2.40 1.899E-02 -846.84 -2.915E-01 47.56 2.544E-01 -12.64 

92 QL 
0.00 0.00 0.00 -5.255E-02 4.36 -6.989E-02 0.00 

6.0E-01 0.00 0.00 -5.255E-02 4.36 -3.836E-02 0.00 
1.20 0.00 0.00 -5.255E-02 4.36 -6.833&-03 0.00 
1. 80 0.00 0.00 -5.255E-02 4.36 2.470E-02 0.00 
:?10 0.00 0.00 -5.355E-03 1.36 5.633E-03 0.00 

93 QD 
0.00 -3.572&-02 3106.80 -7.285E-01 -307.66 5.049E-02 -126.04 

6.0&-01 -3.,72&-02 3518.86 -7.2A.'iF:-01 -307.66 4.876E-01 -?I07.13 
1.20 -3.572E-02 4063.07 -7.285E-01 -307.66 9.247E-01 -4375.10 
1. 80 -3.572&-02 4607.28 -7.285&-01 -307.66 1.36 -6982.81 
2.40 -3.572E-02 5019.33 -7.285E-01 -307.66 1. 80 -9877.40 

93 QL 
0.00 0.00 312.03 -2.290E-01 -3.81 5.854E-02 0.00 

6.0&-01 0.00 367.10 -2.290E-01 -3.81 1. 959&-01 -198.23 
1.20 0.00 532.29 -2.290&-01 -3.81 3.333&-01 -462.54 
1. 80 0.00 697.49 -2.290&-01 -3.81 4.707&-01 -836.98 
2.40 0.00 752.55 2.2!>0J!j01 3.e1 6.0e1E 01 1277.50 

94 QD 
0.00 790.68 -3726.84 -1.417&-01 -7.12 3.96 -5450.95 
3.60 616.50 -120.20 -1. 417&-01 -7.12 4.48 1990.12 
7.21 442.55 3481.99 -1. 417&-01 -7.12 4.99 -4581.29 

94 QL 
0.00 -24.17 -1269.10 6.977E-02 1. 48 1.39 -1724.13 
3.60 -85.77 6.55 6.977E-02 1. 48 1.14 974.73 
7.21 -147.20 1278.49 6.977E-02 1. 48 8.892E-01 -1768.65 

95 QD 
0.00 769.38 -4500.99 21.28 173.25 12.31 -5924.03 
1.20 697.88 -3543.99 21.28 173.25 -13.30 -1030.43 
2.41 626.60 -2589.93 21.28 173.25 -38.91 2607.03 

95 QL 
0.00 2.60 -1282.05 9.65 38.86 6.31 -1802.60 
1.20 -13.90 -1061.18 9.65 38.86 -5.31 -348.44 
2.41 -30.21 -842.76 9.65 38.86 -16.92 752.81 

96 QD 
0.00 435.79 -983.58 -23.51 -9.56 -25.31 2674.77 

6.0E-01 435.79 -571. 52 -23.51 -9.56 -11.21 3147.90 
1. 20 435.79 -27.31 -23.51 -9.56 2.90 3334.16 
1. 80 435.79 516.90 -23.51 -9.56 17.00 3180.68 

"-_. 



96 QL 
0.00 

6.0E-01 
1.20 
1. 80 
2.40 

-92.92 
-92.92 
-92.92 
-92.92 
-92.92 

-214.10 
-159.04 

6.16 
171.35 
226.42 

-10.64 
-10.64 
-10.64 
-10.64 
-10.64 

-3.968E-02 
-3.968E-02 
-3.968E-02 
-3.968E-02 
-3.968E-02 

-11.22 
-4.83 

1.55 
7.94 

14.32 

752.81 
870.26 
921. 63 
862.87 
738.03 

97 QD 
0.00 
1.21 
2.42 

150.18 
42.02 

-65.40 

2595.58 
3553.50 
4504.77 

28.40 
28.40 
28.40 

-171.46 
-171.46 
-171.46 

55.54 
21.24 

-13.06 

2655.19 
-1004.18 
-5923.38 

97 QL 
0.00 
1.21 
2.42 

-187.76 
-212.78 
-237.18 

834.69 
1056.33 
1272.42 

13.26 
13.26 
13.26 

-37.78 
-37.78 
-37.78 

24.05 
8.04 

-7.98 

738.03 
-359.18 

-1809.90 

98 QD 
0.00 
3.63 
7.25 

1250.25 
808.14 
369.51 

-3330.86 
278.20 

3858.83 

2.71 
2.71 
2.71 

2.17 
2.17 
2.17 

5.44 
-4.39 

-14.23 

-4226.01 
1819.36 

-6222.65 

98 QL 
0.00 
3.63 
7.25 

55.76 
-100.75 
-254.36 

-1279.45 
-1. 78 

1252.19 

1.10 
1.10 
1.10 

-1.15 
-1.15 
-1.15 

2.18 
-1.82 
-5.82 

-1763.61 
984.42 

-1732.89 

99 QD 
0.00 

6.0E-01 
1.20 
1. 80 
2.40 

-6.408E-01 
-6.408E-01 
-6.408E-01 
-6.408E-01 
-6.408E-01 

-5756.43 
-5344.38 
-4800.17 
-4255.96 
-3843.90 

-4.95 
-4.95 
-4.95 
-4.95 
-4.95 

431.80 
431. 80 
431. 80 
431. 80 
431.80 

-8.90 
-5.93 
-2.95 

1.917E-02 
2.99 

-11720.76 
-8383.91 
-5333.94 
-2623.71 
-200.36 

99 QL 
0.00 

6.0E-01 
1.20 
1. 80 
2.40 

0.00 
0.00 
0.00 
0.00 
0.00 

-752.55 
-697.49 
-532.29 
-367.10 
-312.03 

-1. 94 
-1. 94 
-1. 94 
-1. 94 
-1. 94 

2.23 
2.23 
2.23 
2.23 
2.23 

-3.82 
-2.66 
-1.50 

-3.386E-01 
8.227E-01 

-1277.50 
-836.98 
-462.54 
-198.23 

0.00 

100 QD 
0.00 

6.0E-01 
1.20 
1.20 

2833.29 
3245.34 

-9.130E-01 
-9.130E-01 

-311.57 
-311. 57 

-2.05 
-1. 51 

-129.26 
-1946.24 

1.20 1.20 3789.55 -9.130E-01 -311. 57 -9.579E-01 -4050.10 

1. 80 1.20 4333.76 -9.130E-01 -311.57 -4.102E-01 -6493.70 

2.40 1.20 4745.81 -9.130E-01 -311.57 1.376E-01 -9224.18 

100 QL 
0.00 0.00 312.03 -3.263E-01 -10.76 -1. 190E-01 0.00 

6.0E-01 0.00 367.10 -3.263E-01 -10.76 7.674E-02 -198.23 
1.20 0.00 532.29 -3.263E-01 -10.76 2.725E-01 -462.54 
1. 80 0.00 697.49 -3.263E-01 -10.76 4.683E-01 -836.98 
2.40 0.00 752.55 -3.263E-01 -10.76 6.641E-01 -1277.50 

101 QD 
0.00 -24.15 -3673.57 -2.12 -7.49 -4.78 -5112.21 

3.60 -198.32 -66.93 -2.12 -7.49 2.87 2136.87 
7.21 -372.28 3535.26 -2.12 -7.49 10.53 -4626.53 

101 QL 
0.00 73.28 -1276.39 -1.287E-01 1.18 7.321E-01 -1761. 65 
3.60 11.68 -7.315E-01 -1. 287E-01 1.18 1.20 963.45 
7.21 -49.75 1271. 21 -1.287E-01 1.18 1. 66 -1753.67 

102 QD 
0.00 117.23 -4494.12 17.54 176.74 7.25 -5959.95 
1.20 45.74 -3537.12 17.54 176.74 -13.86 -1074.62 
2.41 -25.54 -2583.06 17.54 176.74 -34.97 2554.57 

102 QL 
0.00 109.01 -1281.70 8.79 46.49 4.68 -1806.39 
1.20 92.51 -lU6U.~3 8.79 46.49 -5.90 -352.CiCi 
2.41 7Ci.20 -842.41 8.79 4fi.4c} -16.~B 718.17 

103 QD 
0.00 -210.56 -936.65 -24.06 -5.17 -26.30 2613.68 

6.0E-01 -210.56 -524.59 -24.06 -5.17 -l1.lfl .:lUSl:l.66 
1.20 -210.56 19.61 -24.06 -5.17 2.57 3216.76 
1. 80 -210.56 563.82 -24.06 -5.17 17.01 3035.12 
2.40 -210.56 975.88 -24.06 -5.17 31. 45 2566.61 

103 QL 
0.00 13.22 -221. 67 -9.57 -1.135E-01 -10.31 748.17 

6.0E-01 13.22 -166.61 -9.57 -1.135E-01 -4.57 870.16 
1.20 13.22 -1. 42 -9.57 -1.135E-01 1.17 926.07 
1. 80 13.22 163.78 -9.57 -1.135E-01 6.91 871.86 
2.40 13.22 218.84 -9.57 -1.135E-01 12.65 751.57 

104 QD 
0.00 -494.01 2573.62 23.16 -185.12 50.78 2498.74 
1. 21 -602.18 3531.54 23.16 -185.12 22.81 -1134.12 
2.42 -709.59 4482.81 23.16 -185.12 -5.16 -6026.80 

104 QL 
0.00 -81. 44 839.07 11. 33 -46.00 22.56 751.57 
1. 21 -106.46 1060.71 11. 33 -46.00 8.88 -350.94 
2.42 -130.87 1276.81 11. 33 -46.00 -4, 80 -1806.96 

105 QD 
0.00 -9.36 -3525.78 1. 64 -7.44 9.019E-01 -4566.56 
3.63 -451. 47 83.29 1. 64 -7.44 -5.03 2185.75 
7.25 -890.09 3663.91 1. 64 -7.44 -10.97 -5149.31 



J.U':> "..... 
0.00 174.84 -1272.86 5.785E-0l -1.23 4.165E-01 -1755.94 

3.63 18.32 4.81 5.785E-01 -1.23 -1. 68 968.19 

7.25 -135.29 1258.78 5.785E-01 -1.23 -3.78 -17:73.02 

106 QD 
-7.23 -9219.170.00 3.408E-01 -4743.90 -3.24 309.48 

-3.24 309.48 -5.29 -6489.846.0E-01 3.408E-01 -4331. 85 
-3787.64 -3.24 309.48 -3.35 -4047.391.20 3.408E-01 

-1944.671. 80 3.408E-01 -3243.43 -3.24 309.48 -1. 41 
309.48 5.331E-01 -128.84 

106 QL 
2.40 3.408E-01 -2831.38 -3.24 

0.00 0.00 -752.55 -1.24 10.68 -2.58 -1277.50 
10.68 -1. 84 -836.986.0E-01 0.00 -697.49 -1.24 

-532.29 -1.24 10.68 -1.09 -462.541.20 0.00 
1. 80 0.00 -367.10 -1.24 10.68 -3.457E-01 -198.23 
2.40 0.00 -312.03 -1.24 10.68 4.001E-01 0.00 

107 QD 
0.00 5.871E-01 2829.98 -1. 66 -305.66 -1. 43 -125.15 

6.0E-01 5.871E-01 3242.03 -1. 66 -305.66 -4.332E-01 -1940.15 
-1. 66 5.606E-01 

-305.66 1.55 -6483.64
1.20 5.871E-01 3786.24 -305.66 -4042.02 

1. 80 5.871E-01 4330.45 -1. 66 
4742.51 -1. 66 -305.66 2.55 -9212.14 

107 QL 
2.40 5.871E-01 

0.00 0.00 312.03 -6.184E-01 -10.14 -2.144E-01 0.00 
6.0E-01 0.00 367.10 -6.184E-01 -10.14 1.566E-01 -198.23 

0.00 532.29 -6.184E-01 -10.14 5.276E-01 -462.541.20 
1. 80 0.00 697.49 -6.184E-01 -10.14 8.987E-01 -836.98 
2.40 0.00 752.55 -6.184E-01 -10.14 1.27 -1277.50 

108 QD 
-3702.69 -6.898E-01 -9.76 7.860E-01 -5246.010.00 274.22 

3.61 29.89 -95.61 -6.898E-01 -9.76 3.28 2115.14 
7.22 -213.85 3502.71 -6.898E-01 -9. °/6 ~. Ib -4~49.b:.! 

108 QL 
0.00 91.54 -1272.08 2.034E-01 1.28 1.90 -1745.42 
3.61 5.11 3.93 2.034E-01 1.28 1.17 966.27 
7.22 -80.83 1272.65 2.034E-01 1.28 4.360E-01 -1768.45 

109 QD 
0.00 350.18 -4509.49 18.11 168.25 7.16 -6017.06 
1.20 278.68 -3552.50 18.11 168.25 -14.63 -1113.23 
2.41 207.40 -2598.44 18.11 168.25 -36.42 2534.46 

109 QL 
104.88 -1281.19 8.50 45.66 4.14 -1807.180.00 

1. 20 88.38 -1060.32 8.50 45.66 -6.09 -354.07 
2.41 72.06 -841.89 8.50 45.66 -16.32 746.15 

110 QD 
0.00 17.96 -972.85 -22.69 -7.27 -24.73 2589.00 

6.0E-01 17.96 -560.79 -22.69 -7.27 -11.11 3055.70 
1.20 17.96 -16.58 -22.69 -7.27 2.50 3235.52 
1.80 17.96 527.63 -22.69 -7.27 16.11 3075.60 
2.40 17.96 939.68 -22.69 -7.27 29.73 2628.80 

110 QL 
0.00 9.14 -220.86 -9.61 -1.091E-01 -10.27 746.15 

6.0E-01 9.14 -165.79 -9.61 -1. 091E-01 -4.50 867.65 
1.20 9.14 -5.968E-01 -9.61 -1.091E-01 1.27 923.07 
1.80 9.14 164.60 -9.61 -1.091E-01 7.04 868.36 
2.40 9.14 219.66 -9.61 -1. 091E-01 12.81 747.58 

111 QD 
0.00 -265.00 2558.11 24.82 -178.58 52.40 2561. 20 
1. 21 -373.17 3516.03 24.82 -178.58 22.43 -1052.93 
2.42 -480.58 4467.30 24.82 -178.58 -7.55 -5926.88 

111 QL 
0.00 -85.59 839.43 11.55 -45.12 22.72 747.58 
1. 21 -110.61 1061. 07 11.55 -45.12 8.78 -355.36 
2.42 -135.01 1277.16 11.55 -45.12 -5.17 -1811. 80 

112 QD 
0.00 558.30 -3516.74 2.08 -9.25 2.77 -4583.39 
3.63 116.19 92.32 2.08 -9.25 -4.77 2136.15 
7.25 -322.44 3672.95 2.08 -9.25 -12.32 -5231.68 

112 QL 
0.00 163.63 -1276.77 6.402E-01 -1. 21 6.205E-01 -1766.79 
3.63 7.12 8.940E-01 6.402E-01 -1. 21 -1. 70 971. 55 
7.25 -146.49 1254.87 6.402E-01 -1.21 -4.02 -1755.45 

113 QD 
0.00 2.587E-01 -4739.09 -3.45 299.63 -7.47 -9202.51 

6.0E-01 2.587E-01 -4327.04 -3.45 299.63 -5.40 -6476.06 
1.20 2.587E-01 -3782.83 -3.45 299.63 -3.33 -4036.49 
1.80 2.587E-01 -3238.62 -3.45 299.63 -1.26 -1936.67 
2.40 2.587E-01 -2826.57 -3.45 299.63 8.149E-01 -123.72 

113 QL 
0.00 0.00 -752.55 -1.32 9.75 -2.70 -1277.50 

6.0E-01 0.00 -697.49 -1.32 9.75 -1.92 -836.98 
1.20 0.00 -532.29 -1.32 9.75 -1.13 -462.54 
1. 80 0.00 -367.10 -1.32 9.75 -3.373E-01 -198.23 
2.40 0.00 -312.03 -1. 32 9.75 4.518E-01 0.00 

114 QD 
0.00 8.644E-01 2830.63 -2.10 -304.62 -2.00 -125.33 

6.0E-01 8.644E-01 3242.68 -2.10 -304.62 -7.455E-01 -1940.72 



1. 80 
2.40 

u .. v-:z-:z.o.;,., ........ 

8.644E-01 
8.644E-01 

-' .... ..., ....... 
4331.10 
4743.16 

- &_ ... 

-2.10 
-2.10 

- - .  -
-304.62 
-304.62 

----- -

1.77 
3.03 

-6484.99 
-9213.88 

114 QL 
0.00 

6.0B-01 
1.20 
1. 80 
2.40 

0.00 
0.00 
0.00 
0.00 
0.00 

312.03 
367.10 
532.29 
697.49 
752.55 

-7.952E-Ol 
-7.952E-01 
-7.952B-01 
-7.952E-01 
-7.952B-01 

-9.43 
-9.43 
-9.43 
-9.43 
-9.43 

-2.843B-0l 
1. 928B-01 
6.699B-01 

1.15 
1. 62 

0.00 
-198.23 
-462.54 
-836.98 

-1277.50 

115 QD 
0.00 
3.61 
7.22 

172.88 
-96.52 

-365.12 

-3721.39 
-114.12 
3482.51 

-1. 635B-01 
-1. 635B-01 
-1. 635B-01 

-11. 68 
-11. 68 
-11. 68 

2.77 
3.36 
3.95 

-5326.26 
2105.51 

-4494.50 

115 QL 
0.00 
3.61 
7.22 

104.75 
9.44 

-85.20 

-1266.06 
10.11 

1277.42 

3.488E-01 
3.488E-01 
3.488E-01 

1.28 
1.28 
1.28 

2.40 
1.14 

-1.202E-01 

-1723.56 
967.30 

-1790.07 

116 QD 
0.00 
1.20 

202.96 
. 131. 47 

-4538.29 
-3581. 29 

18.40 
18.40 

164.53 
164.53 

7.96 
-14.18 

-6085.36 
-1146.88 

2.41 60.19 -2627.23 18.40 164.53 -36.33 2535.46 

116 QL 
0.00 109.98 -1282.51 8.66 44.96 4.37 -1811. 61 
1.20 93.48 -1061.64 8.66 44.96 -6.04 -356.91 
2.41 77.16 -843.22 8.66 44.96 -16.46 744.90 

117 QD 
0.00 -130.96 -991.17 -23.00 -8.45 -24.85 2588.86 

6.0E-01 -130.96 -579.12 -23.00 -8.45 -11.05 3066.56 
1.20 -130.96 -34.91 -23.00 -8.45 2.75 3257.37 
1.80 -130.96 509.30 -23.00 -8.45 16.55 3108.45 
2.40 -130.96 921. 36 -23.00 -8.45 30.35 2672.64 

117 QL 
0.00 14.12 -222.56 -9.73 -1.017E-01 -10.41 744.90 

6.0E-01 14.12 -167.49 -9.73 -1. 017E-01 -4.57 867.42 
1.20 14.12 -2.30 -9.73 -1.017E-01 1.27 923.86 
1.80 14.12 162.90 -9.73 -1.017E-01 7.10 870.18 
2.40 14.12 217.96 -9.73 -1.017E-01 12.94 750.41 

118 QD 
0.00 -410.47 2523.02 25.25 -177.63 52.40 2604.16 
1.21 -518.64 3480.94 25.25 -177.63 21.90 -967.59 
2.42 -626.05 4432.21 25.25 -177.63 -8.59 -5799.16 

118 QL 
0.00 -80.44 838.29 11. 74 -44.38 22.81 750.41 
1. 21 -105.47 1059.94 11. 74 -44.38 8.63 -351.16 
2.42 -129.87 1276.03 11. 74 -44.38 -5.55 -1806.24 

119 QD 
0.00 17.49 -3498.59 2.05 -11.45 3.22 -4582.47 
3.63 -424.62 110.47 2.05 -11. 45 -4.24 2071.22 
7.25 -863.25 3691.10 2.05 -11.45 -11. 69 -5362.45 

119 QL 
0.00 145.76 -1280.14 7.168E-01 -1.31 9.105E-01 -1785.24 
3.63 -10.75 -2.47 7.168B-01 -1.31 -1.69 965.30 
7.25 -164.37 1251.50 7.168E-01 -1.31 -4.29 -1749.51 

120 QD 
0.00 4.979E-01 -4741.08 -3.17 300.11 -7.32 -9209.65 

6.0E-01 4.979E-01 -4329.02 -3.17 300.11 -5.41 -6482.01 
1.20 4.979E-01 -3784.81 -3.17 300.11 -3.51 -4041. 26 
1. 80 4.979E-01 -3240.60 -3.17 300.11 -1.60 -1Q40.?4 
2.40 4.979E-01 -2828.55 -3.17 300.11 3.029E-01 -126.10 

120 QL 
0.00 0.00 -752.55 -1.22 9.24 -2.52 -1277.50 

6.0E-01 0.00 -697.49 -1.22 9.24 -1. 79 -836.98 
1.20 0.00 -532.29 -1.22 9.24 -1.06 -462.54 
1. 80 0.00 -367.10 -1.22 9.24 -3.272E-01 -198.23 
2.40 0.00 -312.03 -1.22 9.24 4.042E-01 0.00 

121 QD 
0.00 -7.436E-01 2835.22 -7.922E-01 -321. 87 1.35 -129.85 

6.0E-01 -7.436E-01 3247.28 -7.922E-01 -321.87 1. 82 -1948.00 
1.20 -7.436E-01 3791. 49 -7.922E-01 -321. 87 2.30 -4053.02 
1.80 -7.436E-01 4335.70 -7.922E-01 -321.87 2.77 -6497.78 
2.40 -7.436E-01 4747.75 -7.922E-01 -321.87 3.25 -9229.42 

121 QL 
0.00 0.00 312.03 -3.255E-01 -13.36 8.716E-02 0.00 

6.0E-01 0.00 367.10 -3.255E-01 -13.36 2.824E-01 -198.23 
1.20 0.00 532.29 -3.255E-01 -13.36 4.777E-Ol -462.54 
1. 80 0.00 697.49 -3.255E-01 -13.36 6.730E-01 -836.98 
2.40 0.00 752.55 -3.255E-01 -13.36 8.683E-01 -1277.50 

122 QD 
0.00 -1. 44 1169.27 -3.23 28.59 -4.69 31. 40 

6.0E-01 -1. 44 1581.33 -3.23 28.59 -2.75 -787.17 
1.20 -1. 44 2125.54 -3.23 28.59 -8.075E-01 -1892.63 
1.80 -1. 44 2669.75 -3.23 28.59 1.13 -3337.82 
2.40 -1. 44 3081. 80 -3.23 28.59 3.07 -5069.89 

122 QL 
0.00 0.00 312.03 -1.40 20.70 -1.13 0.00 

6.0E-01 0.00 367.10 -1. 40 20.70 -2.927E-01 -198.23 
1.20 0.00 532.29 -1. 40 20.70 5.470E-01 -462.54 
1. 80 0.00 697.49 -1. 40 20.70 1.39 -836.98 



~ .. ;\J 

123 QD 
0.00 

6.0E-01 
1.20 

2419.52 
2419.52 
2419.52 

-4201. 26 
-3789.20 
-3244.99 

5.69 
5.69 
5.69 

-447.05 
-447.05 
-447.05 

25.42 
22.00 
18.59 

-5524.72 
-3120.98 
-1004.11 

1. 80 
2.40 

2419.52 
2419.52 

-2700.78 
-2288.73 

5.69 
5.69 

-447.05 
-447.05 

15.17 
11. 75 

773.01 
2263.26 

123 QL 
0.00 

6.0E-01 
1.20 

725.40 
725.40 
725.40 

-1235.36 
-1180.30 
-1015.10 

-2.09 
-2.09 
-2.09 

-55.89 
-55.89 
-55.89 

1. 418E-01 
1.39 
2.65 

-1735.90 
-1005.70 

-341.57 

1. 80 
2.40 

725.40 
725.40 

-849.91 
-794.84 

-2.09 
-2.09 

-55.89 
-55.89 

3.90 
5.15 

212.42 
700.34 

124 QD 
0.00 
2.42 
4.84 

2364.93 
2650.69 
2933.96 

-671.81 
1606.69 
3865.32 

17.82 
17.82 
17.82 

192.80 
192.80 
192.80 

61.04 
17.93 

-25.18 

2576.99 
1724.37 

-5180.75 

124 QL 
0.00 
2.42 
4.84 

699.69 
793.19 
884.61 

-250.23 
495.26 

1224.20 

3.31 
3.31 
3.31 

23.78 
23.78 
23.78 

12.37 
4.35 

-3.66 

700.34 
635.69 

-1683.21 

125 QD 
0.00 
3.61 
7.22 

924.26 
654.85 
386.22 

-3718.08 
-110.81 
3485.82 

1.69 
1.69 
1.69 

-15.52 
-15.52 
-15.52 

9.94 
3.82 

-2.30 

-5266.94 
2152.88 

-4459.09 

125 QL 
0.00 
3.61 
7.22 

36.51 
-58.80 

-153.45 

-1259.19 
16.99 

1284.29 

4.622E-01 
4.622E-01 
4.622E-01 

-1.375E-01 
-1.375E-01 
-1.375E-01 

2.46 
7.892E-01 

-8.795E-01 

-1701.51 
964.54 

-1817.64 

126 QD 
0.00 516.56 -4457.83 26.13 192.00 16.30 -5937.41 
1.20 445.09 -3500.84 26.13 192.00 -15.14 -1095.75 
2.41 373.83 -2546.78 26.13 192.00 -46.59 2489.77 

126 QL 
0.00 94.96 -1270.47 8.33 52.20 4.40 -1781.20 
1.20 78.46 -1049.60 8.33 52.20 -5.62 -340.99 
2.41 62.15 -831.17 8.33 52.20 -15.65 746.32 

127 QD 
0.00 174.77 -927.22 -14.80 -7.54 -15.47 2548.95 

6.0E-01 174.77 -515.17 -14.80 -7.54 -6.59 2988.28 
1.20 174.77 29.04 -14.80 -7.54 2.30 3140.72 
1. 80 174.77 573.25 -14.80 -7.54 11.18 2953.43 
2.40 174.77 985.31 -14.80 -7.54 20.06 2479.25 

127 QL 
0.00 7.268E-02 -209.43 -9.77 -3.566E-01 -9.68 746.32 

6.0E-01 7.268E-02 -154.36 -9.77 -3.566E-01 -3.82 860.97 
1. 20 7.268E-02 10.83 -9.77 -3.566E-01 2.05 909.54 
1. 80 7.268E-02 176.02 -9.77 -3.566E-01 7.91 847.97 
2.40 7.268E-02 231. 09 -9.77 -3.566E-01 13.78 720.33 

128 QD 
0.00 -131.01 2626.24 40.00 -204.80 70.71 2402.80 
1.21 -239.18 3584.16 40.00 -204.80 22.40 -1293.59 
2.42 -346.59 4535.42 40.00 -204.80 -25.90 -6249.81 

128 QL 
0.00 -95.88 849.76 14.37 -52.79 25.28 720.33 
1. 21 -120.91 1071.40 14.37 -52.79 7.93 -395.09 
2.42 -145.31 1287.50 14.37 -52.79 -9.42 -1864.02 

129 QD 
0.00 -5169.09 -525.10 90.49 5.54 209.76 -1071. 53 
2.63 -6682.73 -525.10 90.49 5.54 -27.77 306.86 
5.25 -8196.38 -525.10 90.49 5.54 -265.31 1685.26 

129 QL 
0.00 -15.71 42.64 20.03 1.494E-01 28.86 65.55 
2.63 -15.71 42.64 20.03 1. 494E-01 -23.72 -46.39 
5.25 -15.71 42.64 20.03 1. 494E-01 -'/6.3U -1~!l.J3 

130 QD 
0.00 -18538.38 -1135.33 172.09 5.46 406.85 -2569.71 
2.10 -19749.30 -1135.33 172.09 5.46 45.47 -185.51 
4.20 -20960.22 -1135.33 172.09 5.46 -315.91 2198.69 

130 QL 
0.00 -2668.35 128.00 64.96 -9.396E-02 141. 54 288.30 
2.10 -2668.35 128.00 64.96 -9.396E-02 5.12 19.50 
4.20 -2668.35 128.00 64.96 -9.396E-02 -131. 29 -249.31 

131 QD 
0.00 -30924.92 -925.96 171.57 1. 75 413.26 -1826.37 
2.03 -32095.48 -925.96 171.57 1. 75 64.96 53.33 

131 

132 

QL 

QD 

4.06 

0.00 
2.03 
4.06 

-33266.03 

-5332.96 
-5332.96 
-5332.96 

-925.96 

116.37 
116.37 
116.37 

171.57 

62.60 
62.60 
62.60 

1. 75 

1.142E-01 
1. 142E-01 
1.142E-01 

-283.33 

126.62 
-4.678E-01 

-127.55 

1933.02 

234.85 
-1.39 

-237.62 @1 01 ' 
0.00 -43280.38 -945.36 169.05 1. 05 444.05 -1936.27 
2.08 -44476.88 -945.36 169.05 1. 05 93.28 25.35 
4.15 -45673.38 -945.36 169.05 1. 05 -257.50 1986.98 

132 QL 
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2.08 -7994.50 111.01 61.37 5.659E-02 -5.310E-01 -5.517E-02 

61.37 5.659E-02 -127.86 -230.404.15 -7994.50 111.01 

133 QD 
158.17 -2.82 463.57 -1804.680.00 -55703.90 -834.79 

2.10 -56914.82 -834.79 158.17 -2.82 131.42 -51. 63 
-200.72 1701.43 

133 QL 
4.20 -58125.73 -834.79 158.17 -2.82 

0.00 -10651.03 100.84 56.86 1.804E-02 122.31 215.66 
3.902.10 -10651. 03 100.84 56.86 1.804E-02 2.90 

4.20 -10651. 03 100.84 56.86 1. 804E-02 -116.52 -207.87 

134 QD 
0.00 -68213.27 -1484.57 334.12 1. 449E-01 583.77 -2176.83 

9.2E~01 -68743.77 -1484.57 334.12 1.449E-01 276.38 -811. 02 
1.84 -69274.26 -1484.57 334.12 1.449E-01 -31. 01 554.79 

134 QL 
-13295.61 158.21 121. 66 -6.767E-01 155.06 216.15 

9.2E-01 -13295.61 158.21 121. 66 -6.767E-01 43.14 70.59 
0.00 

1. 84 -13295.61 158.21 121. 66 -6.767E-01 -68.79 -74.96 

135 QD 
0.00 -4953.93 120.20 74.39 8.90 186.17 181. 28 
2.80 -6567.83 120.20 74.39 8.90 -22.02 -155.13 
5.60 -8181.72 120.20 74.39 8.90 -230.21 -491.54 

135 QL 
17.50 5.36 19.13 1.57 28.94 23.350.00 

2.80 17.50 5.36 19.13 1.57 -24.61 8.34 
5.60 17.50 5.36 19.13 1.57 -78.17 -6.67 

136 QD 
2.75 374.24 693.540.00 -17750.84 298.66 156.31 
2.75 66.352.10 -18961. 76 298.66 156.31 45.98 

4.20 -20172.68 298.66 156.31 2.75 -282.28 -560.83 
136 QL 

0.00 -3178.92 12.92 71.13 -2.609E-02 155.03 27.28 
2.10 -3178.92 12.92 71.13 -2.609E-02 5.66 1.446E-01 
4.20 -3178.92 12.92 71.13 -2.609E-02 -143.71 -26.99 

137 QD 
0.00 -29775.79 319.23 146.77 1. 85 375.13 679.80 
2.10 -30986.71 319.23 146.77 1. 85 66.92 9.41 
4.20 -32197.63 319.23 146.77 1. 85 -241.30 -660.99 

137 QL 
0.00 -6370.93 11.33 64.29 1.182E-01 134.42 25.73 
2.10 -6370.93 11. 33 64.29 1.182E-01 -5.999E-01 1. 93 
4.20 -6370.93 11. 33 64.29 1.182E-01 -135.62 -21.86 

138 QD 
0.00 -41796.38 331. 02 149.14 8.141E-01 408.77 701.53 
2.10 -43007.30 331. 02 149.14 8.141E-01 95.58 6.38 
4.20 -44218.21 331. 02 149.14 8.141E-01 -217.61 -688.77 

138 OL 
0.00 -9565.20 7.55 65.80 1.944E-02 137.67 16.87 
2.10 -9565.20 7.55 65.80 1. 944E-02 -5.192E-01 1.02 
4.20 -9565.20 7.55 65.80 1. 944E-02 -138.71 -14.83 

139 QD 
0.00 -53824.88 363.61 134.78 -2.54 421. 27 793.37 
2.10 -55035.81 363.61 134.78 -2.54 138.22 29.79 
4.20 -56246.74 363.61 134.78 -2.54 -144.83 -733.79 

139 QL 
0.00 -12766.18 3.60 59.57 -7.504E-01 130.44 6.71 
2.10 -12766.18 3.60 59.57 -7.504E-01 5.35 -8.410E-01 
4.20 -12766.18 3.60 59.57 -7.504E-01 -119.75 -8.39 

140 QD 
0.00 -657~0.23 817.33 456.48 -14.05 598.42 660.65 

6.5j,;-01 -66115.69 817 .33 456.48 -14.05 301.20 128.47 
1.30 -66491.15 817.33 456.48 -14.05 3.98 -403.72 

140 QL 
0.00 -15965.97 -53.85 204.22 -5.17 192.82 -44.83 

.6.5E-01 -15965.97 -53.85 204.22 -5.17 59.85 -9.77 
1. 30 -15965.97 -53.85 204.22 -5.17 -73.13 25.29 

141 QD 
0.00 -4970.90 -81.16 68.00 10.40 185.73 -99.01 
3.02 -6714.62 -81.16 68.00 10.40 -19.91 146.43 
6.05 -8458.34 -81. 16 68.00 10.40 -225.54 391.87 

141 QL 
0.00 18.13 -14.74 16.74 2.47 27.75 -53.47 
3.02 18.13 -14.74 16.74 2.47 -22.88 -8.89 
6.05 18.13 -14.74 16.74 2.47 -73.50 35.68 

142 QD 
0.00 -17983.16 -479.39 160.52 2.40 386.52 -1107.50 
2.10 -19194.08 -479.39 160.52 2.40 49.43 -100.77 
4.20 -20405.00 -479.39 160.52 2.40 -287.66 905.95 

142 QL 
0.00 -3183.23 -7.44 71. 42 -3.015E-01 156.05 -10.61 
2.10 -3183.23 -7.44 71. 42 -3.015E-01 6.08 5.01 
4.20 -3183.23 -7.44 71. 42 -3.015E-01 -143.90 20.62 

143 QD 
0.00 -30010.44 -243.73 14 6.71 1.23 377.31 -467.14 



2. ltJ 
4.20 

-31221.3(0 
-32432.28 

-2'!J./J 
-243.73 

.i~O .. / J. 

146.71 
..l..~.J; 

1.23 
'0:;::'.":;''':;' 

-238.87 
"%"%.00 

556.51 

143 QL 
0.00 -6384.96 -12.99 64.08 3.091E-02 133.91 -30.40 

2.10 -6384.96 -12.99 64.08 3.091E-02 -6.517E-01 -3.13 

4.20 -6384.96 -12.99 64.08 3.091E-02 -135.21 24.14 

144 QD 
0.00 -42056.26 -349.43 148.74 8.122E-01 410.22 -685.14 

2.10 -43267.18 -349.43 148.74 8.122E-01 97.87 48.66 

4.20 -44478.10 -349.43 148.74 8.122E-01 -214.49 782.46 

144 QL 
0.00 -9590.03 -11.02 65.71 -2.070E-02 137.43 -20.88 
2.10 -9590.03 -11.02 65.71 -2.070E-02 -5.572E-01 2.26 
4.20 -9590.03 -11.02 65.71 -2.070E-02 -138.54 25.40 

145 QD 
0.00 -53994.12 -67.10 131. 70 -3.63 414.08 -335.94 
2.10 -55205.04 -67.10 131. 70 -3.63 137.51 -195.04 
4.20 -56415.96 -67.10 131. 70 -3.63 -139.06 -54.13 

145 QL 
0.00 -12794.56 14.08 58.76 -7.030E-01 129.54 4.40 

2.10 -12794.56 14.08 58.76 -7.030E-01 6.15 -25.17 

4.20 -12794.56 14.08 58.76 -7.030E-01 -117.23 -54.74 

146 QD 
0.00 -66656.95 -2373.47 717.26 -23.04 703.42 -1049.45 

4.3E-Ol -66902.59 -2373.47 717 .26 -23.04 397.86 -38.35 

8.5E-Ol -67148.23 -2373.47 717.26 -23.04 92.31 972.75 

146 QL 
0.00 -16048.62 -711.24 319.29 -14.10 223.43 -235.55 

4.3E-Ol -16048.62 -711.24 319.29 -14 .10 87.41 67.44 
8.5E-Ol -16048.62 -711.24 319.29 -14.10 -48.61 370.43 

147 QD 
0.00 -5140.76 464.04 58.55 5.23 177.06 1157.55 
3.47 -7138.77 464.04 58.55 5.23 -25.80 -450.36 
6.93 -9136.79 464.04 58.55 5.23 -228.66 -2058.26 

147 QL 
0.00 -19.91 -33.27 12.45 3.490E-Ol 24.75 -78.50 
3.47 -19.91 -33.27 12.45 3.490E-01 -18.38 36.77 
6.93 -19.91 -33.27 12.45 3.490E-Ol -61.51 152.04 

148 QD 
0.00 -20196.45 1304.33 182.90 -6.930E-01 450.23 3271.11 
2.10 -21407.37 1304.33 182.90 -6.930E-Ol 66.13 532.02 
4.20 -22618.29 1304.33 182.90 -6.930E-01 -317.97 -2207.07 

148 QL 
0.00 -2679.92 -133.49 66.62 -8.564E-02 146.15 -303.35 
2.10 -2679.92 -133.49 66.62 -8.564E-02 6.24 -23.03 
4.20 -2679.92 -133.49 66.62 -8.564E-02 -133.67 257.30 

149 QD 
0.00 -32644.10 864.04 158.66 1.28 405.64 1773.51 
2.10 -33855.01 864.04 158.66 1.28 72.45 -40.98 
4.20 -35065.93 864.04 158.66 1.28 -260.73 -1855.47 

149 QL 
0.00 -5331.99 -114.71 59.11 2.060E-03 123.44 -238.22 
2.10 -5331. 99 -114.71 59.11 2.060E-03 -6.920E-01 2.68 
4.20 -5331.99 -114.71 59.11 2.060E-03 -124.82 243.58 

150 QD 
0.00 -45030.81 988.85 164.15 1.25 446.55 2013.12 
2.10 -46241.73 988.85 164.15 1.25 101. 83 -63.47 
4.20 -47452.65 988.85 164.15 1.25 -242.89 -2140.06 

150 QL 
0.00 -7981.53 -107.54 60.55 -2.185E-02 126.78 -234.38 
2.1U 
4.20 

-/!:l!I1. 03 
-7981. 53 

-1U/.04 
-107.54 

60.55 
60.55 

-2.1851,;-02 
-2.185E-02 

-,3.729E-01 
-127.53 

-8.54 
217.30 

1!:i1 UlJ 
0.00 -57199.11 577.16 116.18 3.30 119.60 1610.70 
1. 96 -58629.33 577.46 146.48 3.30 162.50 478.87 
3.92 -59759.52 577.46 146.48 3.30 -124.59 -652.95 

151 QL 
0.00 -10629.91 -118.52 57.22 -5.698E-01 121. 21 -254.71 
1. 96 -10629.91 -118.52 57.22 -5.698E-01 9.05 -22.42 
3.92 -10629.91 -118.52 57.22 -5.698E-01 -103.10 209.88 

152 QD 
0.00 -68541.79 3006.66 645.76 -31. 50 876.69 -1197.42 

1.3E-01 -68613.87 3006.66 645.76 -31.50 795.97 -1573.25 
2.5E-01 -68685.95 3006.66 645.76 -31.50 715.25 -1949.09 

152 QL 
0.00 -13241.89 606.88 270.34 1.29 260.38 -248.52 

1.3E-01 -13241.89 606.88 270.34 1.29 226.59 -324.38 
2.5E-01 -13241.89 606.88 270.34 1.29 192.80 -400.24 

153 QD 
0.00 -4.314E-01 -848.57 -1.16 13.61 -2.11 -55.18 

7.3E-01 -4.314E-01 -430.51 -1.16 13.61 -1. 27 408.48 
1. 45 -4.314E-01 -12.46 -1.16 13.61 -4.261E-01 569.06 
2.18 -4.314E-01 405.60 -1.16 13.61 4.135E-01 426.55 
2.90 -4.314E-01 823.65 -1.16 13.61 1.25 -19.06 

153 QL 
0.00 -9.604E-02 0.00 0.00 0.00 -9.344E-02 -5.03 

-----f 
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0.00 0.00 0.00 - .344E-02 -5.031.45 -9.604E-02 
- .344E-02 -5.032.18 -9.604E-02 0.00 0.00 0.00 

0.00 - .344E-02 -5.032.90 -9.604E-02 0.00 0.00 

154 QD 
34.16 -9.91 -158.85 

-6.64 34.16 -5.09 285.99
0.00 -91.24 -822.59 -6.64 

-404.547.3E-01 -91. 24 
-6.64 -2.745E-011. 45 -91.24 13.52 34.16 427.74 

4.54 266.392.18 -91.24 431.57 -6.64 34.16 
34.16 9.36 -198.042.90 -91. 24 849.63 -6.64
 

154 QL
 
0.00 0.00 -5.736E-02 -24.200.00 -19.85 0.00 

0.00 -5.736E-02 -24.207.3E-01 -19.85 0.00 0.00 
0.00 0.00 -5.736E-02 -24.201.45 -19.85 0.00 
0.00 -5.736E-022.18 -19.85 0.00 0.00 -24.20 

-5.736E-02 -24.202.90 -19.85 0.00 0.00 0.00 

155 QD 
-14.84 -184.57 

7.3E-01 -74.11 -416.73 -9.55 
0.00 -74.11 -834.78 -9.55 -36.40 

-36.40 -7.91 269.11 
1.33 -9.55 -36.40 -9.885E-01 419.691.45 -74.11 

267.182.18 -74.11 419.38 -9.55 -36.40 5.94 
2.90 -74.11 837.44 -9.55 -36.40 12.86 -188.41 

155 QL 
0.00 -4.561E-010.00 -19.00 0.00 0.00 -28.46 

0.00 0.00 -4.561E-01 -28.467.3E-01 -19.00 0.00 
0.00 -4.561E-01 -28.461.45 -19.00 0.00 0.00 

0.00 0.00 0.00 -4.561E-01 -28.462.18 -19.00 
2.90 -19.00 0.00 0.00 0.00 -4.561E-01 -28.46 

156 QD 
0.00 -65.66 -843.23 -4.55 41. 93 -8.61 -188.31 

7.3E-01 -65.66 -425.18 -4.55 41.93 -5.32 271. 49 
-4.55 41.93 -2.02 428.20 

-65.66 410.93 -4.55 41. 93 1.28 281. 82 
1. 45 -6!5. 66 -7.12 
2.18 
2.90 -65.66 828.99 -4.55 41. 93 4.57 -167.65 

156 QL 
0.00 0.00 0.00 -8.816E-01 -27.29 

7.3E-01 -16.82 0.00 0.00 0.00 -8.816E-01 -27.29 
0.00 -16.82 

1. 45 -16.82 0.00 0.00 0.00 -8.816E-01 -27.29 
0.00 0.00 0.00 -8.816E-01 -27.292.18 -16.82 

2.90 -16.82 0.00 0.00 0.00 -8.816E-01 -27.29 

'157 QD 
0.00 -59.68 -815.70 -1.090E-01 -30.99 1.160E-02 -124.26 

7.3E-01 -59.68 -397.64 -1.090E-01 -30.99 9.059E-02 315.58 
1.45 -59.68 20.41 -1. 090E-01 -30.99 1.696E-01 452.32 
2.18 -59.68 438.47 -1.090E-01 -30.99 2.486E-01 285.98 
2.90 -59.68 856.52 -1.090E-01 -30.99 3.276E-01 -183.46 

157 QL 
0.00 -12.54 0.00 0.00 0.00 4.492E-02 -20.95 

7.3E-01 -12.54 0.00 0.00 0.00 4.492E-02 -20.95 
1.45 -12.54 0.00 0.00 0.00 4.492E-02 -20.95 
2.18 -12.54 0.00 0.00 0.00 4.492E-02 -20.95 
2.90 -12.54 0.00 0.00 0.00 4.492E-02 -20.95 

158 QD 
0.00 -2.915E-01 -846.84 -1. 899E-02 -12.64 2.544E-01 -47.56 

7.3E-01 -2.915E-01 -428.78 -1. 899E-02 -12.64 2.68lE-01 414.85 
1.45 -2.915E-01 -10.73 -1.899E-02 -12.64 2.819E-01 574.17 
2.18 -2.915E-01 407.33 -1.899E-02 -12.64 2.957E-01 430.40 
2.90 -2.915E-01 825.39 -1.899£-02 -12.64 3.094E-01 -16.45 

158 QL 
0.00 -5.255E-02 0.00 0.00 0.00 5.623E-02 -4.36 

7.3E-01 -5.255E-02 0.00 0.00 0.00 5.623E-02 -4.36 
1. 45 -5.255E-02 0.00 0.00 0.00 5.623E-02 -4.36 
2.18 -5.255E-02 0.00 0.00 0.00 5.623E-02 -4.36 
2.90 -5.255E-02 0.00 0.00 0.00 5.623£-02 -4.36 

159 QD 
0.00 7.285£-01 -3106.80 -3.572£-02 126.04 -5.049E-02 -307.66 

7.3E-01 7.285E-01 -1672.96 -3.572E-02 126.04 -2.459E-02 1436.67 
1.45 7.285E-01 -57.63 -3.572E-02 126.04 1.307E-03 2072.46 
2.18 7.285E-01 1557.70 -3.572E-02 126.04 2.721E-02 1520.23 
2.90 7.285E-01 2991. 54 -3.572E-02 126.04 5.311E-02 -140.53 

159 QL 
0.00 2.290E-01 -312.03 0.00 0.00 -5.854E-02 -3.81 

7.3E-01 2.290E-01 -231. 63 0.00 0.00 -5.854E-02 202.98 
1. 45 2.290E-01 0.00 0.00 0.00 -5.854E-02 294.00 
2.18 2.290E-01 231. 63 0.00 0.00 -5.854E-02 202.98 
2.90 2.290E-01 312.03 0.00 0.00 -5.854E-02 -3.81 

160 QD 
0.00 -82.18 -1562.02 - .050E-01 -171.48 -1. 74 -371.80 

7.3E-01 -82.18 -951.01 - .050E-01 -171.48 -1.59 562.49 
1. 45 -82.18 34.44 - .050E-01 -171.48 -1. 44 914.86 
2.18 -82.18 1019.89 - .050E-01 -171.48 -1.29 512.55 
2.90 -82.18 1630.90 - .050E-01 -171.48 -1.15 -471. 67 

160 QL 
0.00 -45.23 -633.63 0.00 0.00 -6.103E-01 -212.62 

7.3E-01 -45.23 -472.83 0.00 0.00 -6.103E-01 207.90 
1. 45 -45.23 0.00 0.00 0.00 -6.103E-01 396.06 
2.18 -45.23 472.83 0.00 0.00 -6.103E-01 207.90 
2.90 -45.23 633.63 0.00 0.00 -6.103E-01 -212.62 
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0.00 
7.3E-01 

1.45 
2.18 
2.90 

-103.35 
-103.35 
-103.35 
-103.35 
-103.35 

-1566.73 
-955.72 

29.73 
1015.18 
1626.20 

3.854E-01 
3.854E-01 
3.854E-01 
3.854E-01 
3.854E-01 

157.67 
157.67 
157.67 
157.67 
157.67 

-14.39 
-14.67 
-14.95 
-15.23 
-15.51 

-425.24 
512.46 
868.24 
469.35 

-511.47 

161 QL 
0.00 

7.3E-01 
1.45 
2.18 
2.90 

-61. 58 
-61.58 
-61. 58 
-61.58 
-61. 58 

-633.63 
-472.83 

0.00 
472.83 
633.63 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

-6.64 
-6.64 
-6.64 
-6.64 
-6.64 

-196.35 
224.17 
412.33 
224.17 

-196.35 

162 QD 
0.00 

7.3E-01 
1.45 
2.18 
2.90 

44.79 
44.79 
44.79 
44.79 
44.79 

-1645.84 
-1034.83 

-60.85 
913.13 

1524.14 

3.88 
3.88 
3.88 
3.88 
3.88 

-67.74 
-67.74 
-67.74 
-67.74 
-67.74 

-5.808E-01 
-3.40 
-6.21 
-9.03 

-11.84 

-185.23 
809.82 

1223.92 
898.06 
-8.77 

162 QL 
0.00 

7.3E-01 
1. 45 
2.18 
2.90 

20.29 
20.29 
20.29 
20.29 
20.29 

-624.07 
-463.27 

0.00 
463.27 
624.07 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

-2.77 
-2.77 
-2.77 
-2.77 
-2.77 

-40.05 
373.54 
555.57 
373.54 
-40.05 

163 QD 
0.00 

7.3E-01 
1.45 
2.18 

-51.91 
-51. 91 
-51. 91 
-51. 91 

-1633.39 
-1022.38 

-48.40 
925.58 

4.67 
4.67 
4.67 
4.67 

85.13 
85.13 
85.13 
85.13 

-4.84 
-8.23 

-11. 62 
-15.00 

-167.05 
818.98 

1224.05 
889.16 

2.90 -51. 91 1536.59 4.67 85.13 -18.39 -26.69 
163 QL 

0.00 
7.3E-01 

1. 45 

-23.90 
-23.90 
-23.90 

-624.07 
-463.27 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

-5.33 
-5.33 
-5.33 

-40.20 
373.39 
555.42 

2.18 -23.90 463.27 0.00 0.00 -5.33 373.39 
2.90 -23.90 624.07 0.00 0.00 -5.33 -40.20 

164 QD 
0.00 -66.83 -1582.99 -2.73 -198.00 -29.88 -441.66 

7.3E-01 -66.83 -971.98 -2.73 -198.00 -27.90 507.84 
1. 45 -66.83 13.47 -2.73 -198.00 -25.93 875.41 
2.18 -66.83 998.92 -2.73 -198.00 -23.95 488.30 
2.90 -66.83 1609.93 -2.73 -198.00 -21. 97 -480.72 

164 QL 
0.00 -42.52 -633.63 0.00 0.00 -11. 42 -194.31 

7.3E-01 -42.52 -472.83 0.00 0.00 -11.42 226.21 
1.45 -42.52 0.00 0.00 0.00 -11.42 414.37 
2.18 -42.52 472.83 0.00 0.00 -11. 42 226.21 
2.90 -42.52 633.63 0.00 0.00 -11.42 -194.31 

165 QD 
0.00 -116.69 -1517.97 3.68 168.74 9.673E-01 -250.96 

7.3E-01 -116.69 -906.96 3.68 168.74 -1. 70 651.39 
1. 45 -116.69 78.49 3.68 168.74 -4.36 971. 82 
2.18 -116.69 1063.94 3.68 168.74 -7.03 537.58 
2.90 -116.69 1674.95 3.68 168.74 -9.70 -478.58 

165 QL 
0.00 

7.3E-01 
-~1.14 

-51.14 
-633.63 
-472.83 

0.00 
0.00 

0.00 
0,00 

-1.66 
-1.fifi 

-204.99 
71.'; • .';1 

1.45 -51.14 0.00 0.00 0.00 -1. 66 403.69 
2.18 -51.14 472.83 0.00 0.00 -1. 66 215.53 
2.90 -51 .14 633.63 0.00 0.00 -1. 66 -204.99 

166 QD 
0.00 -4.95 -3843.90 6.408E-01 -200.36 2.99 -431.80 

7.3E-01 -4.95 -2064.44 6.408E-01 -200.36 2.53 1721. 63 
1. 45 -1.95 -103.19 6.108E-01 -200.36 2.06 2515.96 
2.18 -4.95 1857.46 6.408E-01 -200.36 1. 60 1871. 69 
2.90 -4.95 3636.92 6.408E-01 -200.36 1.13 -131. 68 

166 QL 
U.UU -1. 94 -312.03 0.00 0.00 0.227£-01 -2.2J 

7.3E-01 -1. 94 -231. 63 0.00 0.00 8.227E-01 204.57 
1. 45 -1.94 0.00 0.00 0.00 8.227E-01 295.58 
2.18 -1. 94 231. 63 0.00 0.00 8.227E-01 204.57 
2.90 -1. 94 312.03 0.00 0.00 8.227E-01 -2.23 

167 QD 
0.00 9.130E-01 -2833.29 1.20 129.26 2.05 -311. 57 

7.3E-01 9.130E-01 -1542.49 1.20 129.26 1.19 1286.30 
1. 45 9.130E-01 -70.22 1.20 129.26 3.200E-01 1879.37 
2.18 9.130E-01 1402.06 1.20 129.26 -5.468E-01 1388.12 
2.90 9.130E-01 2692.85 1.20 129.26 -1. 41 -107.94 

167 QL 
0.00 3.263E-01 -312.03 0.00 0.00 1. 190E-01 -10.76 

7.3E-01 3.263E-01 -231. 63 0.00 0.00 1. 190E-01 196.04 
1. 45 3.263E-01 0.00 0.00 0.00 1. 190E-01 287.05 
2.18 3.263E-01 231. 63 0.00 0.00 1. 190E-01 196.04 

168 QD 

2.90 

0.00 
7.3E-01 

1. 45 
2.18 

3.263E-01 

1.72 
1.72 
1.72 
1.72 

312.03 

-1550.76 
-939.75 

45.70 
1031.15 

0.00 

6.86 
6.86 
6.86 
6.86 

0.00 

-86. 1 
-86. 1 
-86. 1 
-86. 1 

1.190E-01 

8.98 
4.01 

-9.638E-01 
-5.94 

-10.76 

-424.84 
501.28 
845.49 
435.01 

@)/02' 
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168 Q1. 
0.00 

7.3E-01 
1. 45 
2.18 
2.90 

2.16 
2.16 
2.16 
2.16 
2.16 

-633.63 
-472.83 

0.00 
472.83 
633.63 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

-3.320E-01 
-3.320E-01 
-3.320E-01 
-3.320E-01 
-3.320E-01 

-246.01 
174.51 
362.67 
174.51 

-246.01 

169 QD 
0.00 

7.3E-01 
1.45 
2.18 
2.90 

-10.12 
-10.12 
-10.12 
-10.12 
-10.12 

-1563.64 
-952.63 

32.82 
1018.27 
1629.28 

3.99 
3.99 
3.99 
3.99 
3.99 

92.79 
92.79 
92.79 
92.79 
92.79 

-9.34 
-12.23 
-15.13 
-18.02 
-20.91 

-473.72 
461. 75 
815.29 
414.16 

-568.89 

169 QL 
0.00 

7.3E-01 
1. 45 
2.18 
2.90 

-2.09 
-2.09 
-2.09 
-2.09 
-2.09 

-633.63 
-472.83 

0.00 
472.83 
633.63 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

-6.56 
-6.56 
-6.56 
-6.56 
-6.56 

-233.22 
187.30 
375.46 
187.30 

-233.22 

170 QD 
0.00 

7.3E-01 
1.45 
2.18 
2.90 

41. 61 
41. 61 
41. 61 
41. 61 
41. 61 

-1637.33 
-1026.32 

-52.34 
921. 64 

1532.65 

7.35 
7.35 
7.35 
7.35 
7.35 

-59.11 
-59.11 
-59.11 
-59.11 
-59.11 

4.60 
-7.314E-01 

-6.06 
-11.39 
-16.71 

-184.03 
804.86 

1212.79 
880.76 
-32.24 

170 QL 
0.00 

7.3E-01 
1.45 
2.18 
2.90 

18.36 
18.36 
18.36 
18.36 
18.36 

-624.07 
-463.27 

0.00 
463.27 
624.07 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

-2.67 
-2.67 
-2.67 
-2.67 
-2.67 

-47.70 
365.89 
547.92 
365.89 
-47.70 

1'/1 QD 
0.00 -47.23 -1636.92 8.44 67.87 1. 76 -184.47 

7.3E-01 -47.23 -1025.91 8.44 67.87 -4.36 804.12 
1.45 -47.23 -51. 93 8.44 67.87 -10.47 1211. 75 
2.18 -47.23 922.05 8.44 67.87 -16.59 879.42 
2.90 -47.23 1533.06 8.44 67.87 -22.70 -33.87 

171 QL 
0.00 -20.89 -624.07 0.00 0.00 -4.61 -48.13 

7.3E-01 -20.89 -463.27 0.00 0.00 -4.61 365.46 
1.45 -20.89 0.00 0.00 0.00 -4.61 547.49 
2.18 -20.89 463.27 0.00 0.00 -4.61 365.46 
2.90 -20.89 624.07 0.00 0.00 -4.61 -48.13 

172 QD 
0.00 35.33 -1572.85 -1. 994E-01 -87.15 -24.72 -489.10 

7.3E-01 35.33 -961. 84 -1. 994E-01 -87.15 -24.58 453.04 
1.45 35.33 23.61 -1.994E-01 -87.15 -24.43 813.26 
2.18 35.33 1009.06 -1. 994E-01 -87.15 -24.29 418.80 
2.90 35.33 1620.08 -1.994E-01 -87.15 -24.14 -557.58 

172 QL 
0.00 18.09 -633.63 0.00 0.00 -10.52 -233.90 

7.3E-01 18.09 -472.83 0.00 0.00 -10.52 186.62 
1.45 18.09 0.00 0.00 0.00 -10.52 374.78 
2.18 18.09 472.83 0.00 0.00 -10.52 186.62 
2.90 18.09 633.63 0.00 0.00 -10.52 -233.90 

173 QD 
0.00 29.12 -1536.95 -1.96 89.29 -6.54 -408.08 

7.3E-01 29.12 -925.94 -1.96 89.29 -5.12 508.03 
1.45 29.12 59.51 -1.96 89.29 -3.70 842.23 
2.18 29.12 1044.96 -1.96 t:l9.~9 -~.~t:l 421. 74 
2.90 29.12 1655.97 -1.96 89.29 -8.659E-01 -580.66 

173 QL 
0.00 9.33 -633.63 0.00 0.00 -1. 41 -245.66 

7.3E-01 9.33 -472.83 0.00 0.00 -1.41 174.86 
1.45 9.33 0.00 0.00 0.00 -1.41 363.02 
2.18 9.33 472.83 0.00 0.00 -1. 41 174.86 
~ .90 9.33 633.63 0.00 0.00 -1. 41 -245.66 

174 QD 
0.00 -3.24 -2831.38 -3.408E-01 -128.84 5.331E-01 -309.48 

7.3E-01 -3.24 -1540.58 -3.408E-01 -128.84 7.801E-01 1287.01 
1.45 -3.24 -68.31 -3.408E-01 -128.84 1.03 1878.69 
2.18 -3.24 1403.97 -3.408E-01 -128.84 1.27 1386.06 
2.90 -3.24 2694.76 -3.408E-01 -128.84 1.52 -111. 39 

174 QL 
0.00 -1.24 -312.03 0.00 0.00 4.001E-01 -10.68 

7.3E-01 -1. 24 -231.63 0.00 0.00 4.001E-01 196.11 
1. 45 -1.24 0.00 0.00 0.00 4.001E-01 287.12 
2.18 -1. 24 231.63 0.00 0.00 4.001E-01 196.11 
2.90 -1.24 312.03 0.00 0.00 4.001E-01 -10.68 

175 QD 
0.00 1. 66 -2829.98 5.871E-01 125.15 1. 43 -305.66 

7.3E-01 1. 66 -1539.19 5.871E-01 125.15 1. 00 1289.83 
1. 45 1. 66 -66.91 5.871E-01 125.15 5.757E-01 1880.49 
2.18 1. 66 1405.36 5.871E-01 125.15 1.501E-01 1386.85 
2.90 1. 66 2696.16 5.871E-01 125.15 -2.756E-01 -111. 61 

175 QL 
0.00 6.184E-01 -312.03 0.00 0.00 2.144E-01 -10.14 

7.3E-01 6.184E-01 -231. 63 0.00 0.00 2.144E-01 196.65 
1. 45 6.184E-01 0.00 0.00 0.00 2.144E-01 287.66 
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312.03 0.00 0.00 2.144E-01 -10.142.90 6.184E-01 

176 QD -431.510.00 1.56 -1559.08 3.37 -96.83 3.12 

7.3E-01 1.56 -948.07 3.37 -96.83 6.810E-01 500.65 
3.37 -96.83 -1. 76 850.891. 45 1.56 37.38 

2.18 1.56 1022.83 3.37 -96.83 -4.20 446.45 
-6.65 -539.902.90 1.56 1633.84 3.37 -96.83 

176 QL 
-633.63 0.00 0.00 -6.589E-01 -243.060.00 4.169E-01
 

7.3E-01 4.169E-01 -472.83 0.00 0.00
 -6.589E-01 177.46 
0.00 0.00 -6.589E-01 365.621. 45 4.169E-01 0.00 

472.83 0.00 0.00 -6.589E-01 177.462.18 4.169E-01 
0.00 -6.589E-01 -243.062.90 4.169E-01 633.63 0.00 

177 QD -472.690.00 -21.17 -1566.55 1. 67 104.92 -13.55 
1. 67 104.92 -14.76 464.887.3E-01 -21.17 -955.54 

29.91 1. 67 104.92 -15.97 820.531. 45 -21.17 
-21.17 1015.36 1. 67 104.92 -17 .19 421. 512.18 

104.92 -18.40 -559.442.90 -21.17 1626.37 1. 67 
177 QL 

0.00 -9.81 -633.63 0.00 0.00 -6.91 -229.31 
0.00 -6.91 191.217.3E-01 -9.81 -472.83 0.00 

0.00 0.00 0.00 -6.91 379.371. 45 -9.81 
2.18 -9.81 472.83 0.00 0.00 -6.91 191.21 

-6.91 -229.312.90 -9.81 633.63 0.00 0.00 

178 QD 
0.00 40.80 -1633.82 4.72 -54.54 9.449E-01 -177.77 

7.3E-01 40.80 -1022.81 4.72 -54.54 -2.47 808.58 
40.80 -48.83 4.72 -54.54 -5.89 1213.961. 45 

2.18 40.80 925.15 4.72 -54.54 -9.31 879.38 
2.90 40.80 1536.16 4.72 -54.54 -12.73 -36.16 

178 QL 
0.00 18.11 -624.07 0.00 0.00 -2.60 -46.86 

0.00 0.00 -2.60 366.737.3E-01 18.11 -463.27 
18.11 0.00 0.00 0.00 -2.60 548.751. 45 

2.18 18.11 463.27 0.00 0.00 -2.60 366.73 
0.00 0.00 -2.60 -46.862.90 18.11 624.07 

179 QD 
0.00 -47.51 -1632.01 5.74 67.60 -2.31 -176.06 

7.3E-01 -47.51 -1021.00 5.74 67.60 -6.47 808.97 
1. 45 -47.51 -47.02 5.74 67.60 -10.63 1213.04 

67.60 -14.79 877 .152.18 -47.51 926.96 5.74 
2.90 -47.51 1537.97 5.74 67.60 -18.96 -39.70 

179 QL 
0.00 -21.16 -624.07 0.00 0.00 -4.71 -47.28 

7.3E-01 -21.16 -463.27 0.00 0.00 -4.71 366.31 
1. 45 -21.16 0.00 0.00 0.00 -4.71 548.34 
2.18 -21.16 463.27 0.00 0.00 -4.71 366.31 

624.07 0.00 0.00 -4.71 -47.282.90 -21.16 

180 QD 
0.00 20.71 -1572.43 -2.85 -101. 85 -28.75 -482.01 

7.3E-01 20.71 -961. 42 -2.85 -101. 85 -26.68 459.83 
1.45 20.71 24.03 -2.85 -101. 85 -24.62 819.75 
2.18 20.71 1009.48 -2.85 -101. 85 -22.55 424.99 
2.90 20.71 1620.49 -2.85 -101. 85 -20.49 -551. 69 

180 QL . 
0.00 9.28 -633.63 0.00 0.00 -10.61 -229.66 

7.3E-01 9.28 -472.83 0.00 0.00 -10.61 190.86 
1. 45 9.28 0.00 0.00 0.00 -10.61 379.03 
2.18 9.28 472.83 0.00 0.00 -10.61 190.86 

9.28 633.63 0.00 0.00 -10.61 -229.662.90 

181 QD 
0.00 4. 199E-02 -1540.89 -1. 48 102.24 -5.85 -399.96 

7.3E-01 4.199E-02 -929.88 -1. 48 102.24 -4.77 519.01 
1. 45 4.199E-02 55.57 -1. 48 102.24 -3.70 856.06 
2.18 4.199E-02 1041. 02 -1. 48 102.24 -2.62 438.43 
2.90 4.199E-02 1652.03 -1. 48 102.24 -1.55 -561.12 

181 QL 
0.00 5.143E-01 -633.63 0.00 0.00 -1. 41 -241.15 

7.3E-01 5.143E-01 -472.83 0.00 0.00 -1. 41 179.37 
1. 45 5.143E-01 0.00 0.00 0.00 -1. 41 367.53 
2.18 5.143E-01 472.83 0.00 0.00 -1. 41 179.37 
2.90 5.143E-01 633.63 0.00 0.00 -1. 41 -241. 15 

182 QD 
0.00 -3.45 -2826.57 -2.587E-01 -123.72 8.149E-01 -299.63 

7.3E-01 -3.45 -1535.77 -2.587E-01 -123.72 1. 00 1293.38 
1. 45 -3.45 -63.50 -2.587E-01 -123.72 1. 19 1881. 57 
2.18 -3.45 1408.78 -2.587E-01 -123.72 1. 38 1385.45 
2.90 -3.45 2699.57 -2.587E-01 -123.72 1. 57 -115.49 

182 QL 
0.00 -1. 32 -312.03 0.00 0.00 4.518E-01 -9.75 

7.3E-01 -1. 32 -231.63 0.00 0.00 4.518E-01 197.05 
1. 45 -1.32 0.00 0.00 0.00 4.518E-01 288.06 
2.18 -1. 32 231.63 0.00 0.00 4.518E-01 197.05 
2.90 -1.32 312.03 0.00 0.00 4.518E-01 -9.75 

183 QD 
0.00 2.10 -2830.63 8.644E-01 125.33 2.00 -304.62 
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1.45 2.10 -67.56 8.644E-01 125.33 7.499E-01 1882.47 

2.10 1404.71 8.644E-01 125.33 1.232E-01 1389.302.18 
2.90 2.10 2695.51 8.644E-01 125.33 -5.036E-01 -108.69 

183 QL 
0.00 2.843E-01 -9.430.00 7.952E-01	 -312.03 0.00 

0.00 0.00 2.843E-01 197.367.3E-01 7.952E-01 -231.63 
0.00 0.00 0.00 2.843E-01 288.371.45 7.952E-01 

231.63 0.00 0.00 2.843E-01 197.362.18 7.952E-01 
0.00 2.843E-01 -9.432.90 7.952E-01 312.03 0.00 

184 QD 
-95.96 5.02 -428.300.00 8.95 -1563.43 4.96
 

7.3E-01 8.95 -952.42
 4.96 -95.96 1.42 507.01 

1.45	 8.95 33.03 4.96 -95.96 -2.17 860.40 
-5.77 459.112.18 8.95	 1018.49 4.96 -95.96 

4.96 -95.96 -9.36 -524.102.90 8.95	 1629.50 
184 QL 

0.00	 3.36 -633.63 0.00 0.00 -8.244E-01 -239.64 
-472.83 0.00 0.00 -8.244E-01 180.887.3E-01 3.36 

0.00 -8.244E-01 369.041.45 3.36 0.00	 0.00 
2.18 3.36 472.83 0.00 0.00 -8.244E-01 180.88 

633.63 0.00 0.00 -8.244E-01 -239.642.90 3.36 

185 QD 
1. 62 108.72 -13.78 -463.460.00 -4.21 -1565.83 

473.607.3E-01 -4.21 -954.82 1. 62 108.72 -14.96 
30.63	 108.72 -16.14 828.731. 45 -4.21	 1. 62 

2.18 -4.21	 1016.08 1. 62 108.72 -17.31 429.19 
-552.272.90 -4.21 1627.09 1. 62 108.72 -18.49 

185 QL 
0.00 0.00 -6.97 -225.92 

7.3E-01 -2.07 -472.83 0.00 0.00 -6.97 
0.00 -2.07	 -633.63 

194.60 
0.00	 0.00 -6.97 382.761. 45 -2.07	 0.00 

0.00 0.00 -G.97 194.60 
~ • 11:1 -2.07 472.83 
2.90 -2.07 633.63 0.00 0.00	 -6.97 -225.92 

186 QD 
41.40 -1633.24 4.75 -53.41 8.831E-01 -175.230.00 

7.3E-01 41.40 -1022.23 4.75 -53.41 -2.56 810.70 
4.75 -53.41 -6.00 1215.661.45 41.40 -48.25 

2.18 41.40 925.73 4.75 -53.41	 -9.44 880.66 
2.90 41.40 1536.74 4.75 -53.41 -12.88 -35.30 

186 QL 
0.00 18.38 -624.07 0.00 0.00 -2.65 -46.17 

7.3E-01 18.38 -463.27 0.00 0.00 -2.65 367.42 
0.00 0.00 0.00 -2.65 549.451. 45 18.38 

2.18 18.38 463.27 0.00 0.00	 -2.65 367.42 
2.90 18.38 624.07 0.00 0.00	 -2.65 -46.17 

187 QD 
0.00 -48.25 -1631. 79 6.17 68.48	 -1. 79 -173.94 

7.3E-01	 -48.25 -1020.78 6.17 68.48 -6.26 810.93 
-48.25 -46.80 6.17 68.48 -10.73 1214.841. 45 

2.18 -48.25 927.18 6.17 68.48 -15.20 878.79 
2.90 -48.25 1538.19 6.17 68.48 -19.68 -38.22 

187 QL 
0.00 -21. 47 -624.07 0.00 0.00	 -4.75 -46.55 

0.00 -4.75 367.047.3E-01	 -21. 47 -463.27 0.00 
1.45 -21.47 0.00 0.00 0.00	 -4.75 549.06 
2.18 -21.47 463.27 0.00 0.00	 -4.75 367.04 

0.00 -4.75 -'16.552.90 -21. 47 624.07 0.00 

188 QD 
-25.82 -4(;4.79 

7.3E-01 40.24 -955.79 -9.166E-01 -98.28 -25.15 472.97 
0.00 '10.2'1 -1566.BU -!lI.1bbE-U1 -98.28 

1. 45 40.24 29.66 -9.166E-01 -98.28 -24.49 828.80 
2.18 40.24	 1015.11 -9.166E-01 -98.28 -23.83 429.96 

1626.12 -9.166E-01 -98.28 -23.16 -550.80 
188 QL 

2.90 40.24 

0.00 17.97 -633.63 0.00 0.00 -10.55 -226.02 
·/.:.lE-U1 11.91 -472.83 0.00 0.00 -10.55 194.50 

1. 45 17.97 0.00 0.00 0.00 -10.55 382.66 
2.18 17.97 472.83 0.00 0.00 -10.55 194.50 
2.90 17.97 633.63 0.00 0.00 -10.55 -226.02 

189 QD 
0.00 22.90 -1536.74 -2.86 96.44 -7.73 -382.43 

7.3E-01 22.90 -925.72 -2.86 96.44 -5.66 533.53 
1. 45 22.90 59.73 -2.86 96.44	 -3.58 867.57 
2.18 22.90 1045.18 -2.86 96.44	 -1. 51 446.93 
2.90 22.90 1656.19 -2.86 96.44 5.573E-01 -555.63 

189 QL 
0.00 5.26 -633.63 0.00 0.00 -1.35 -238.72 

7.3E-01 5.26 -472.83 0.00 0.00 -1.35 181. 80 
1. 45 5.26 0.00 0.00 0.00 -1. 35 369.96 
2.18 5.26 472.83 0.00 0.00	 -1.35 181.80 
2.90 5.26 633.63 0.00 0.00 -1.35 -238.72 

190 QD 
0.00 -3.17 -2828.55 -4.979E-01 -126.10 3.029E-01 -300.11 

7.3E-01 -3.17 -1537.76 -4.979E-01 -126.10 6.638E-01 1294.33 
1. 45 -3.17 -65.48 -4.979E-01 -126.10 1.02 1883.96 
2.18 -3.17	 1406.79 -4.979E-01 -126.10 1.39 1389.28 
2.90 -3.17 2697.58 -4.979E-01 -126.10 1. 75 -110.21 

190 QL 



7.3E-01 
1.45 
2.18 
2.90 

-1.22 
-1.22 
-1.22 
-1.22 

-231. 63 
0.00 

231. 63 
312.03 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

4.042E-01 
4.042E-01 
4.042E-01 
4.042E-01 

197.55 
288.57 
197.55 

-9.24 

191 QD 
0.00 

7.3E-01 
1.45 
2.18 
2.90 

7.922E-01 
7.922E-01 
7.922E-01 
7.922E-01 
7.922E-01 

-2835.22 
-1544.43 

-72.16 
1400.12 
2690.91 

-7.436E-01 
-7.436E-01 
-7.436E-01 
-7.436E-01 
-7.436E-01 

129.85 
129.85 
129.85 
129.85 
129.85 

-1.35 
-8.084E-01 
-2.693E-01 

2.698E-01 
8.089E-01 

-321. 87 
1277.42 
1871. 89 
1382.04 
-112.61 

191 QL 
0.00 

7.3E-01 
1.45 
2.18 
2.90 

3.255E-01 
3.255E-01 
3.255E-01 
3.255E-01 
3.255E-01 

-312.03 
-231. 63 

0.00 
231. 63 
312.03 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

-8.716E-02 
-8.716E-02 
-8.716E-02 
-8.716E-02 
-8.716E-02 

-13.36 
193.43 
284.44 
193.43 
-13.36 

192 QD 
0.00 

7.3E-01 
1.45 
2.18 
2.90 

-178.44 
-178.44 
-178.44 
-178.44 
-178.44 

-1563.19 
-~52.18 

33.27 
1018.72 
1629.73 

-4.27 
-4.27 
-4.27 
-4.27 
-4.27 

-84.22 
-84.22 
-84.22 
-84.22 
-84.22 

-8.47 
-5.38 
-2.29 

8.045E-01 
3.90 

-478.84 
456.30 
809.52 
408.06 

-575.32 

192 QL 
0.00 

7.3E-01 
1.45 
2.18 
2.90 

-65.58 
-65.58 
-65.58 
-65.58 
-65.58 

-633.63 
-472.83 

0.00 
472.83 
633.63 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

-8.779E-01 
-8.779E-01 
-8.779E-01 
-8.779E-01 
-8.779E-01 

-258.54 
161. 98 
350.15 
161. 98 

-258.54 

193 QD 
0.00 

7.3E-01 
1.45 
2.18 

-346.14 
-346.14 
-346.14 
-346.14 

-1562.20 
-951.18 

34.27 
1019.72 

-7.94 
-7.94 
-7.94 
-7.94 

83.88 
83.88 
83.88 
83.88 

-22.50 
-16.74 
-10.99 
-5.23 

-537.69 
396.72 
749.22 
347.04 

2.90 -346.14 1630.73 -7.94 83.88 5.222E-01 -637.06 
193 QL 

0.00 -152.52 -633.63 0.00 0.00 -4.74 -260.76 
7.3E-01 -152.52 -472.83 0.00 0.00 -4.74 159.76 

1.45 -152.52 0.00 0.00 0.00 -4.74 347.92 
2.18 
2.90 

-152.52 
-152.52 

472.83 
633.63 

0.00 
0.00 

0.00 
0.00 

-4.74 
-4.74 

159.76 
-260.76 

194 QD 
0.00 40.94 -1640.33 -8.34 -59.18 -16.70 -202.47 

7.3E-01 40.94 -1029.31 -8.34 -59.18 -10.65 788.59 
1. 45 40.94 -55.34 -8.34 -59.18 -4.60 1198.68 
2.18 40.94 918.64 -8.34 -59.18 1. 45 868.83 
2.90 40.94 1529.65 -8.34 -59.18 7.49 -42.00 

194 QL 
0.00 18.10 -624.07 0.00 0.00 -2.03 -53.58 

7.3E-01 18.10 -463.27 0.00 0.00 -2.03 360.01 
1. 45 18.10 0.00 0.00 0.00 -2.03 542.04 
2.18 18.10 463.27 0.00 0.00 -2.03 360.01 
2.90 18.10 624.07 0.00 0.00 -2.03 -53.58 

195 QD 
0.00 -54.80 -1639.04 -10.28 76.45 -27.22 -203.90 

7.3E-Ol -54.80 -1028.03 -10.26 76.45 -19.77 786.23 
1. 45 -54.80 -54.06 -10.28 76.45 -12.32 1195.40 
2.18 -501. 80 919.92 -10.28 76.45 -4.87 864.61 
2.90 -54.80 1530.93 -10.28 76.45 2.58 -47.14 

195 QL 
0.00 -24.14 -624.07 0.00 0.00 -5.42 -54.91 

7.3E-01 -24.14 -463.27 0.00 0.00 -5.42 358.66 
1. 45 -24.14 0.00 0.00 0.00 -5.42 540.68 
2.18 -24.14 463.27 0.00 0.00 -5.42 358.66 
2.90 -24.14 624.07 0.00 0.00 -5.42 -54.93 

196 UU 
0.00 -lHi3.3!l -1'I~4. ~J -40. n -73.74 -70.20 -453.71 

7.3E-01 -563.39 -883.92 -40.72 -73.74 -48.76 431. 94 
1. 45 -563.39 101. 53 -40.72 -73.74 -19.24 735.67 
2.18 -563.39 1086.98 -40.72 -73.74 10.28 284.72 
2.90 -563.39 1697.99 -40.72 -73.74 39.80 -748.15 

196 QL 
0.00 -249.48 -633.63 0.00 0.00 -8.47 -266.13 

7.3E-01 -249.48 -472.83 0.00 0.00 -8.47 154.39 
1. 45 -249.48 0.00 0.00 0.00 -8.47 342.55 
2.18 -249.48 472.83 0.00 0.00 -8.47 154.39 
2.90 -249.48 633.63 0.00 0.00 -8.47 -266.13 

197 QD 
0.00 12.13 -1916.44 -10.62 313.73 -24.81 -645.94 

7.3E-01 12.13 -1305.43 -10.62 313.73 -17.11 545.30 
1. 45 12.13 -319.98 -10.62 313.73 -9.41 1154.62 
2.18 12.13 665.47 -10.62 313.73 -1.71 1009.26 
2.90 12.13 1276.48 -10.62 313.73 5.99 281. 99 

197 QL 
0.00 5.40 -633.63 0.00 0.00 -4.16 -81. 02 

7.3E-01 5.40 -472.83 0.00 0.00 -4.16 339.50 
1. 45 5.40 0.00 0.00 0.00 -4.16 527.66 
2.18 5.40 472.83 0.00 0.00 -4.16 339.50 
2.90 5.40 633.63 0.00 0.00 -4.16 -81. 02 



198 QD 
0.00 -490.36 -1499.21 8.24 89.63 12.45 -525.65 

7.3E-01 -490.36 -888.20 8.24 89.63 6.47 363.11 
1.45 -490.36 85.78 8.24 89.63 4.939E-01 670.89 
2.18 -490.36 1059.76 8.24 89.63 -5.48 238.73 
2.90 -490.36 1670.77 8.24 89.63 -11.46 -774.40 

198 QL 
0.00 -213.81 -624.07 0.00 0.00 2.270E-01 -286.90 

7.3E-01 -213.81 -463.27 0.00 0.00 2.270E-01 126.69 
1. 45 -213.81 0.00 0.00 0.00 2.270E-01 308.72 
2.18 -213.81 463.27 0.00 0.00 2.270E-01 126.69 
Z-.90 -213.81 624.07 0.00 0.00 2.270E-01 -286.90 

199 QD 
0.00 -3.23 -1169.27 1.44 31.40 4.69 -28.59 

7.3E-01 -3.23 -654.74 1. 44 31. 40 3.65 644.27 
1.45 -3.23 41.28 1.44 31. 40 2.61 875.11 
2.18 -3.23 737.29 1. 44 31. 40 1.56 584.42 
2.9(f -3.23 1251. 83 1. 44 31. 40 5.223E-01 -148.29 

199 QL 
0.00 -1.40 -312.03 0.00 0.00 1.13 -20.70 

7.3E-01 -1. 40 -231. 63 0.00 0.00 1.13 186.10 
1.45 -1.40 0.00 0.00 0.00 1.13 277.11 
2.18 -1. 40 231. 63 0.00 0.00 1.13 186.10 
2.90 -1. 40 312.03 0.00 0.00 1.13 -20.70 
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Gedubu Head Quarters 

J 0 I N T DIS P LAC E MEN T S 

JOINT LOAD U1 U2 u3 R1 R2 R3 

1 
1 

QD 
QL 

-2.213E-04 
-6.292E-OS 

S.237E-04 
2.26SE-04 

-4.4SSE-04 
-8.014E-OS 

-1.169E-OS 
-6. 41SE-06 

-1. 822E-04 
-3.024E-OS 

1.129E-06 
S.SS3E-06 

2 
2 

QD 
QL 

-2.214E-04 
-6.293E-OS 

S.427E-04 
2.47SE-04 

-1.162E-04 
-2.226E-OS 

-2.306E-OS 
-9.604E-06 

-3.3S2E-OS 
-1.086E-OS 

1. 841E-OS 
1.184E-OS 

3 
3 

QD 
QL 

-2.197E-04 
-6.317E-OS 

8.447E-04 
4.021E-04 

-7.991E-OS 
-1.S41E-OS 

-4.908E-OS 
-2.2SSE-OS 

-1.S12E-OS 
-4.93SE-06 

-S.24SE-06 
-1.031E-06 

4 
4 

QD 
QL 

-2.181E-04 
-6.340E-OS 

2.81SE-04 
1. 247E-04 

-8.967E-OS 
-2.2S0E-OS 

-1.300E-OS 
-4.183E-06 

-1. S60E-OS 
-4.490E-06 

-2.474E-OS 
-1.033E-OS 

S 
S 

QD 
QL 

-2.167E-04 
-6.341E-OS 

3.647E-OS 
1.810E-05 

-1.083E-04 
-2.167E-OS 

-1. 093E-06 
0.0000 

-4.300E-OS 
-4.032E-06 

-9.S17E-06 
-2.311E-06 

6 
6 

QD 
QL 

-2.174E-04 
-6.336E-OS 

3.639E-05 
1.60SE-05 

-3.203E-03 
-4.736E-04 

9.146E-04 
1.367E-04 

4.747E-04 
6.807E-OS 

-3.926E-06 
4.S37E-06 

7 
7 

QD 
QL 

-1. 119E-04 
-2.7S8E-OS 

6.373E-04 
3.039E-04 

-7.7S3E-OS 
-1.S43E-OS 

-4. 911E-OS 
-2.333E-OS 

-3.433E-OS 
-1.108E-OS 

-1. 2S6E-06 
0.0000 

8 
8 

QD 
QL 

-1. 117E-04 
-2.743E-OS 

6.232E-04 
2.9S8E-04 

-1.667E-04 
-S.202E-OS 

-9.620E-OS 
-4.830E-OS 

-2.786E-OS 
-1.467E-OS 

1.063E-OS 
S.6S9E-06 

9 
9 

QD 
QL 

-1.233E-04 
-3.367E-OS 

4.092E-04 
1. 884E-04 

-1. 121E-04 
-2.212E-OS 

-2.867E-OS 
-1.292E-OS 

-3.061E-OS 
0.0000 

2.623E-OS 
1.379E-OS 

10 
10 

QD 
QL 

-1. 233E-04 
-3.367E-OS 

3.S04E-04 
1.S74E-04 

-4.1S9E-04 
-S.21SE-OS 

-4.344E-05 
-7.S22E-06 

-1. 667E-04 
-1. 683E-OS 

2.406E-OS 
1.263E-OS 

11 
11 

QD 
QL 

-2.169E-04 
-7.S48E-OS 

S.824E-04 
2.72SE-04 

-3.737E-04 
-7.964E-OS 

-2.484E-OS 
-1. 21SE-OS 

-1. 440E-OS 
-7.723E-06 

-1.099E-04 
-S.S03E-OS 

12 
12 

QD 
QL 

-3.861E-OS 
-1.938E-OS 

4.443E-05 
1.033E-OS 

-40 449E-04 
-4.1S1E-OS 

-40366E-OS 
-4.S79E-06 

1.932E-04 
1.36SE-OS 

-5.799E-06 
-3.267E-06 

13 
13 

QD 
QL 

-3.860E-OS 
-1. 938E-05 

6.0S4E-OS 
1. 892E-OS 

-1. 033E-04 
-2.1SSE-OS 

-S.6S7E-06 
-2.424E-06 

2.318E-OS 
-6.023E-06 

-7.799E-06 
-3.929E-06 

14 
14 

QD 
QL 

-4.224E-OS 
-1. 876E-OS 

1. 741E-04 
7.810E-OS 

-8.380E-OS 
-2.263E-OS 

-1.381E-OS 
-6.287E-06 

-9.324E-06 
-2.376E-06 

-1. 62SE-OS 
-8.086E-06 

IS 
15 

QD 
QL 

-4.342E-OS 
-l.l'll'iOF.-OS 

4.182E-04 
1.991E-04 

-7.223E-OS 
-1. S30E-05 

-4.704E-OS 
-2.271E-OS 

0.0000 
2.7S7E-06 

-1.221E-OS 
-6.019E-06 

16 
16 

QD 
QL 

-4.363E-OS 
-1. AS9F,-OS 

4.345E-04 
2.070E-04 

-1. 296E-04 
-3.597E-05 

-9.04SE-05 
-4.538E-OS 

-2.9S0E-OS 
-1. 347E-OS 

-1. 710E-06 
0.0000 

17 
17 

QD 
QL 

-S.0381!:-OS 
-2.201E-OS 

2.918E-04 
1. 3S1E-04 

-1.001E-04 
-2.01SE-05 

-2. 000l~-05 

-1. 279E-OS 
-2.087E-OS 
-2.030E-06 

1.889E-05 
9.S24E-06 

18 
10 

QD 
QL 

-S.038E-OS 
-2.201E-05 

2.523E-04 
1.153E-04 

-3.564E-04 
-5. 69';E-05 

-4.4S4E-05 
-1.074F.-05 

-1.426E-04 
-2.017E-OS 

1.S38E-OS 
7.632E-06 

19 
19 

QD 
QL 

-2.664E-OS 
-9.121E-06 

2.316E-OS 
3.S99E-06 

-3.1SSE-04 
-4.736E-OS 

-3.4S4E-OS 
-S.S12E-06 

1. 311E-04 
1.713E-OS 

-8.332E-06 
-4.208E-06 

20 
20 

QD 
QL 

-2.664E-OS 
-9.121E-06 

4.333E-OS 
1.381E-OS 

-9.004E-OS 
-1.936E-OS 

-6.969E-06 
-2.343E-06 

S.324E-06 
-2.881E-06 

-8.SS2E-06 
-4.332E-06 

21 
21 

QD 
QL 

-2.742E-OS 
-9.16SE-06 

1.195E-04 
S.431E-OS 

-7.239E-OS 
-2.021E-OS 

-1.284E-05 
-S.69SE-06 

-1.41SE-06 
-1.26SE-06 

-1.199E-OS 
-6.020E-06 

22 
22 

QD 
QL 

-2.790E-OS 
-9.886E-06 

2.411E-04 
1. 14 6E-04 

-6.079E-OS 
-1.347E-OS 

-3.697E-OS 
-1.783E-OS 

0.0000 
0.0000 

-1.264E-OS 
-6.2S6E-06 

23 
23 

QD 
QL 

-2.766E-OS 
-9.821E-06 

2.653E-04 
1. 265E-04 

-1. 166E-04 
-3.680E-OS 

-8.318E-OS 
-4.186E-OS 

-2.966E-OS 
-1.3S8E-OS 

-6.664E-06 
-3.279E-06 

24 
24 

QD 
QL 

-3.373E-OS 
-1. 348E-05 

1.806E-04 
8.386E-05 

-8.102E-OS 
-1. 6S6E-OS 

-2.S7SE-OS 
-1.184E-OS 

-1.361E-OS 
0.0000 

1.170E-OS 
S.874E-06 

25 
2S 

QD 
QL 

-3.373E-05 
-1. 348E-OS 

1.S78E-04 
7.240E-OS 

-3.184E-04 
-4.921E-OS 

-3.965E-05 
-8.267E-06 

-1.344E-04 
-1.824E-OS 

8.S39E-06 
4.278E-06 

26 
26 

QD 
QL 

-1. 009E-05 
-1. 889E-06 

4.641E-06 
-1. 914E-06 

-3.020E-04 
-4.321E-OS 

-3.406E-OS 
-S.S7SE-06 

1.345E-04 
1.722E-05 

-8.316E-06 
-4.173E-06 

27 
27 

QD 
QL 

-1. OIOE-OS 
-1.891E-06 

2.387E-OS 
7.766£-06 

-6.840E-OS 
-1.S03E-OS 

-6.487E-06 
-2.359E-06 

8.740E-06 
-2.827E-06 

-7.760E-06 
-3.916E-06 

28 
28 

QD 
QL 

-1. 200E-05 
-1. 870E-06 

6.473E-05 
2.980E-05 

-S.356E-05 
-1.S34E-05 

-1.20SE-05 
-S.S60E-06 

-2.627E-06 
0.0000 

-8.129E-06 
-4.076E-06 

1,-
-~-=",.' 



29 QD -1.327E-05 1.078E-04 -4.312E-05 -2.712E-05 0.0000 -1.052E-05 
29 QL -2.460E-06 5.116E-05 -9.895E-06 -1.313E-05 0.0000 -5.214E-06 

30 QD -1. 337E-05 1. 326E-04 -9.880E-05 -7.523E-05 -2.882E-05 -8.245E-06 
30 QL -2.504E-06 6.342E-05 -3.327E-05 -3.809E-05 -1.3nE-05 -4.092E-06 

31 QD -2.140E-05 8.066E-05 -5.390E-05 -2.095E-05 -1.309E-05 7.745E-06 
31 QL -6.477E-06 3.750E-05 -1.117E-05 -9.637E-06 0.0000 3.888E-06 

32 QD -2.141E-05 6.539E-05 -2.893E-04 -3.373E-05 -1.333E-04 6.095E-06 
32 QL -6.480E-06 2.978E-05 -4.190E-05 -5.536E-06 -1. 735E-05 3.090E-06 

33 QD -2.062E-06 -5.929E-06 -2.831E-04 -3.522E-05 1.394E-04 -6.243E-06 
33 QL 2.208E-06 -4.358E-06 -4.005E-05 -6.318E-06 1.873E-05 -3.130E-06 

34 QD -2.068E-06 7.n5E-06 -3.831E-05 -6.177E-06 1.288E-05 -5.192E-06 
34 QL 2.205E-06 2.500E-06 -8.567E-06 -2.370E-06 -1. 691E-06 -2. 611E-06 

35 QD -2.418E-06 1. 804E-05 -2.737E-05 -9.275E-06 -1. 461E-06 -4.393E-06 
35 QL 2.092E-06 8.410E-06 -8.026E-06 -4.434E-06 0.0000 -2.204E-06 

36 QD -2.650E-06 2.097E-05 -1. 916E-05 -1.450E-05 2.860E-06 -6.655E-06 
36 QL 1.777E-06 9.961E-06 -4.550E-06 -7.085E-06 2.618E-06 -3.314E-06 

37 QD -2.586E-06 4.078E-05 -6.536E-05 -5.699E-05 -2.493E-05 -7.519E-06 
37 QL 1. 827E-06 1.985E-05 -2.378B-05 -2.919B-05 -1.267B-05 -3.782B-06 

38 QD -1.057E-05 9.775E-06 -1. 870E-05 -1.127E-05 -1.589E-05 3.651B-06 
38 QL -1.538B-06 4.561E-06 -3.9nB-06 -5.165B-06 0.0000 1.818B-06 

39 QD -1. 058B-05 2.462E-06 -2.656E-04 -3.275E-05 -1. 392E-04 3.209E-06 
39 QL -1. 541B-06 0.0000 -3.870B-05 -5.302B-06 -1. 955B-05 1.620E-06 

40 UU 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
40 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

41 QD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
41 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

42 QD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
42 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

43 QD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
43 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

44 QD -2.214E-04 5.237B-04 -4.513B-04 5.333B-06 -1. 650E-04 1.875E-06 
44 QL -7.578B-05 2.265E-04 -9.893B-05 -6.566B-06 -2.839B-05 5.941B-06 

45 QD -2.213B-04 5.425B-04 -1.700B-04 -2.202E-05 -1.231E-05 1.604E-05 
45 QL -7.577B-05 2.475B-04 -4.694B-05 -1.060B-05 -7.598B-06 1. 069B-05 

46 QD -2.198B-04 8.450B-04 -2.075B-04 -3.880E-05 1. 376B-06 -3.888E-06 
46 QL -7.615B-05 4.023B-04 -7.519B-05 -1.878B-05 1.196B-06 0.0000 

47 QD -2.141E-04 2.814B-04 -1.103B-04 -1.088B-05 -2.475B-05 -2.521E-05 
47 QL -7.480E-05 1.247E-04 -2.837B-05 -5.533B-06 -9.190B-06 -1. 041B-05 

48 QD -2.099E-04 3.610E-05 -1.171B-04 2.614B-05 0.0000 -6.243B-06 
48 QL -7.410B-05 1.802B-05 -2.294B-05 2.794B-06 0.0000 -2.082B-06 

49 QD -2.098B-04 3.639E-05 -5.574B-04 7.994B-04 2.791E-04 0.0000 
49 1,11 -7.410E-05 1. 605!:-05 -8.244E-OS 1. 168B-04 J.OuOE:-05 1. 272El 06 

50 QD -1.158E-04 6.376B-04 -2.029E-04 -6.768E-05 -7.856B-05 0.0000 
50 QL -3. 110B-05 3.040B-04 -7.488B-05 -3.248E-05 -3.506B-05 0.0000 

51 QD -1.14~E-U4 b.2JJI.:-U4 -5.7521::-04 -2.2151::-04 -1.176E-04 ~.790E-Ol'l 
51 QL -3.045E-05 2.959B-04 -2.551B-04 -1.090B-04 -5.842B-05 3.298B-06 

52 QD -2.004E-04 4.091E-04 -1.650B-04 -2.250B-05 -3.943E-06 2.169E-05 
52 QL -7.37GB-05 1. 883E-04 -4.659E-05 -1.038l!:-05 1. 317E-05 1.157B-OS 

53 QD -2.004B-04 3.504B-04 -4.259B-04 3.169B-05 -1. 536B-04 2.590B-05 
53 QL -7.376B-05 1. 574B-04 -5.456B-05 3.386B-06 -9.888B-06 1. 353E-05 

54 QD -2.414B-05 4.444E-05 -4.364E-04 4.799B-05 1.880B-04 -6.063E-06 
54 QL -1.079B-05 1.033B-05 -3.775B-05 6.557E-06 1.188B-05 -3.291B-06 

55 QD -2.415E-05 6.053B-05 -1.099B-04 0.0000 1.517B-05 -7.174E-06 
55 QL -1.079B-05 1. 886B-05 -2.257B-05 0.0000 -8.263B-06 -3.790B-06 

56 QD -2.583B-05 1. 740B-04 -9.983B-05 -7.595B-06 -1.018B-05 -1.643B-05 
56 QL -9.666B-06 7.802B-05 -2.760E-05 -2.584B-06 -3.482B-06 -8.105B-06 

57 QD -1. 787B-05 4.181B-04 -1.864E-04 -5.756E-05 -3.378B-05 -1. OnB-05 
57 QL -5.075B-06 1.990B-04 -6.993B-05 -2.744E-05 -1. 435E-05 -5.289B-06 

58 QD -1. 856B-05 4.346B-04 -5.182B-04 -2.144B-04 -1.179B-04 -6.639E-06 
58 QL -5.364B-06 2.071B-04 -2.285B-04 -1. 054B-04 -5.665B-05 -3.270B-06 

59 QD -9.926B-05 2.917B-04 -1.481B-04 -2.379B-05 -8.4nB-06 1.411B-05 
59 QL -4.585E-05 1. 351B-04 -4.244B-05 -1. 112B-05 3.937E-06 7.196B-06 

60 QD -9.926B-05 2.523B-04 -3.876B-04 2.020B-05 -1.383B-04 1. 738B-05 
60 QL -4.585B-05 1.153B-04 -7.050B-05 0.0000 -1. 773B-05 8.607B-06 



61 
61 

QD 
QL 

-1.520E-06 
3.453E-06 

2.316E-05 
3.S99E-06 

-3.203E-04 
-4.701E-OS 

3.074E-OS 
S.387E-06 

1.309E-04 
1.6S8E-OS 

-8.448E-06 
-4.2S4E-06 

62 QD -1.S21E-06 4.333E-OS -9.S33E-OS 0.0000 S.076E-06 -8.279E-06 
62 QL 3.4S3E-06 1.383E-OS -2.023E-OS 0.0000 -3.222E-06 -4.241E-06 

63 QD -1.819E-06 1.196E-04 -8.S23E-OS -8.774E-06 -3.038E-06 -1.214E-OS 
63 QL 3.682E-06 S.434E-OS -2.43SE-OS -3.S86E-06 -1.83SE-06 -6.067E-06 

64 QD S.449E-06 2.411E-04 -1.SS0E-04 -4.90SE-OS -3.079E-OS -1.lS7E-OS 
64 QL 6.897E-06 1.146E-04 -S.88SE-OS -2.342E-OS -l.SSSE-OS -S.726E-06 

65 QD S.S10E-06 2.6S4E-04 -4.844E-04 -2.074E-04 -1.198E-04 -1.068E-OS 
65 QL 6.871E-06 1.26SE-04 -2.193E-04 -1.020E-04 -S.7S9E-OS -S.241E-06 

66 QD -6.198E-OS 1.80SE-04 -1.204E-04 -2.131E-OS 3.007E-06 7.313E-06 
66 QL -2.747E-OS 8.383E-OS -3.489E-OS -1.006E-05 7.726E-06 3.73SE-06 

67 QD -6.198E-OS 1.S78E-04 -3.338E-04 2.S14E-OS -1.278E-04 1.037E-OS 
67 QL -2.747E-OS 7.242E-OS -S.474E-OS 2.443E-06 -1.4S2E-OS S.169E-06 

68 QD 1.644E-OS 4.642E-06 -3.0S4E-04 3.114E-OS 1.344E-04 -8.388E-06 
68 QL 1.13SE-OS -1.913E-06 -4.305E-OS S.341E-06 1.682E-OS -4.203E-06 

69 QD 1.644E-OS 2.38SE-OS -7.216E-OS 0.0000 8.S30E-06 -7.S64E-06 
69 QL 1.13SE-05 7.7SSE-06 -1.S67E-OS 0.0000 -2.9S2E-06 '-3.831E-06 

70 QD 1.S23E-OS 6.472E-OS -6.246E-OS -7.683E-06 -2.477E-06 -8.204E-06 
70 QL 1.167E-OS 2.979E-OS -1.830E-OS -3.200E-06 0.0000 -4.101E-06 

71 QD 1.982E-OS 1.077E-04 -1.090E-04 -3.898E-OS -3.116E-OS -9.774E-06 
71 QL 1.404E-OS S.114E-OS -4.178E-OS -1.8S9E-OS -1.S29E-OS -4.842E-06 

72 QD 1.9S7E-OS 1.327E-04 -4.429E-04 -1.992E-04 -1.219E-04 -1.183E-OS 
72 QL 1.392E-OS 6.34SE-OS -2.046E-04 -9.813E-OS -S.913E-OS -S.842E-06 

73 QD -4.468E-OS 8.061E-OS -8.026E-OS -1.636E-OS 6.3S1E-06 3.774E-06 
73 QL -1.819E-OS 3.747E-OS -2.349E-OS -7.804E-06 9.673E-06 1.9S4E-06 

74 QD -4.467E-OS 6.S43E-OS -2.86SE-04 3.110E-OS -1.2S0E-04 7.7S6E-06 
74 QL -1.819E-OS 2.980E-OS -3.903E-OS S.188E-06 -1.281E-OS 3.899E-06 

75 QD 1.938E-OS -S.927E-06 -2.902E-04 3.03SE-OS 1.410E-04 -6.361E-06 
75 QL 1.291E-OS -4.3S7E-06 -4.22SE-OS 4.749E-06 1.917E-OS -3.182E-06 

76 QD 1.938E-OS 7.821E-06 -4.028E-OS 1.274E-06 1.S97E-OS -S.040E-06 
76 QL 1.292E-OS 2.S41E-06 -8.911E-06 0.0000 0.0000 -2.S41E-06 

77 QD 2.022E-OS 1.808E-OS -3.1S9E-OS -4.400E-06 3.20SE-06 -4.389E-06 
77 QL 1. 339E-OS 8.430E-06 -9.4S2E-06 -1.823E-06 2.S14E-06 -2.196E-06 

78 QD 2.S20E-OS 2.099E-OS -4.817E-OS -2.621E-OS -1.892E-OS -6.226E-06 
78 QL 1. S70E-OS 9.968E-06 -1.866E-OS -1.248E-OS -8.S31E-06 -3.103E-06 

79 QD 2.739E-OS 4.086E-OS -3.S30E-04 -1.817E-04 -1.lS6E-04 -1.094E-OS 
79 QL 1. 681E-OS 1.989E-OS -1.67SE-04 -8.9S9E-OS -S.684E-OS -5.444E-06 

80 QD -2.S05~-05 9.S82E-06 -2.709E-OS -7.404E-06 -7.871E-06 0.0000 
80 QL -8.810E-06 4.479E-06 -8.283E-06 -3.618E-06 3.263E-06 0.0000 

81 QD -2.S04E-05 2.488E-06 -2.634E-04 3.189E-OS -1.361E-04 4.294E-06 
81 QL -8.806E-06 0.0000 -3.681E-OS 5.348E-06 -1.770E-05 2.1S4E-06 

92 QD 0.0000 o.uuuu u.uuuo 0.0000 0.0000 0.0000 
82 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

83 QD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
83 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

84 QD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
84 QL u.uuuu 0.0000 0.0000 0.0000 0.0000 0.0000 

85 QD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
85 QL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

86 QD -2.189E-04 S.807E-04 -1.493E-04 -3.104E-OS 9.494E-06 -1.096E-04 
86 QL -6.329E-OS 2.718E-04 -1.8SSE-OS -1.337E-OS 3.7S9E-06 -S.485E-OS 

87 QD -2.20SE-04 7.117E-04 -3.677E-04 -3.041E-OS 1.042E-OS S.98SE-OS 
87 QL -7.S96E-OS 3.349E-04 -7.166E-OS -1.469E-OS 7.392E-06 2.962E-OS 

88 QD -1.288E-04 6.376E-04 -9.827E-04 -3.62SE-04 -4.449E-04 6.307E-06 
88 QL -3.889E-OS 3.040E-04 -4.458E-04 -1.718E-04 -2.177E-04 3.S28E-06 

89 QD -1. 288E-04 6.233E-04 -2.112E-03 -6.1S0E-04 -4.912E-04 S.12SE-06 
89 QL -3.890E-OS 2.9S9E-04 -9.964E-04 -2.927E-04 -2.377E-04 3.022E-06 

90 QD -1. 288E-04 6.110E-04 -3.363E-03 -7.027E-04 -S.187E-04 4.941E-06 
90 QL -3.890E-OS 2.886E-04 -1.597E-03 -3.374E-04 -2.477E-04 2.926E-06 

91 QD -1.148E-04 6.110E-04 -1.226E-03 -6.874E-04 -3.471E-04 4.708E-06 
91 QL -3.04SE-OS 2.886E-04 -S.663E-04 -3.32SE-04 -1.6S0E-04 2.828E-06 

92 QD 5.088E-06 4.181E-04 -9.371E-04 -3.531E-04 -4.281E-04 -6.356E-06 
92 QL 6.206E-06 1.990E-04 -4.262E-04 -1.671E-04 -2.088E-04 -3.090E-06 

L ...
 



93 
93 

QD 
QL 

5.078E-06 
6.202E-06 

4.346E-04 
2.071E-04 

-2.033E-03 
-9.588E-04 

-6.073E-04 
-2.887E-04 

-4.808E-04 
-2.314E-04 

-7.616E-06 
-3.710E-06 

94 
94 

QD 
QL 

5.077E-06 
6.201E-06 

4.525E-04 
2.158E-04 

-3.264E-03 
-1.546E-03 

-6.897E-04 
-3.313E-04 

-5.109E-04 
-2.426E-04 

-7.578E-06 
-3.714E-06 

95 
95 

QD 
QL 

-1. 856E-05 
-5.363E-06 

4.525E-04 
2.158E-04 

-1. 166E-03 
-5.340E-04 

-6.745E-04 
-3.264E-04 

-3.449E-04 
-1.622E-04 

-7.919E-06 
-3.868E-06 

96 
96 

QD 
QL 

3.754E-05 
2.264E-05 

2.411E-04 
1. 146E-04 

-8.808E-04 
-4.035E-04 

-3.449E-04 
-1. 633E-04 

-4.283E-04 
-2.101E-04 

-1.010E-05 
-4.935E-06 

97 
97 

QD 
QL 

3.754E-05 
2.264E-05 

2.654E-04 
1.265E-04 

-1. 978E-03 
-9.391E-04 

-6.000E-04 
-2.852E-04 

-4.817E-04 
-2.326E-04 

-1.044E-05 
-5.135E-06 

98 
98 

QD 
QL 

3.754E-05 
2.264E-05 

2.909E-04 
1. 390E-04 

-3.211E-03 
-1.529E-03 

-6.820E-04 
-3.279E-04 

-5.120E-04 
-2.437E-04 

-1.070E-05 
-5.263E-06 

99 
99 

QD 
QL 

5.510E-06 
6. 871E-06 

2.909E-04 
1.390E-04 

-1. 136E-03 
-5.271E-04 

-6.669E-04 
-3.231E-04 

-3.465E-04 
-1.632E-04 

-1. 062E-05 
-5.227E-06 

100 
100 

QD 
QL 

5.190E-05 
2.990E-05 

1.077E-04 
5. 113E-05 

-8.062E-04 
-3.727E-04 

-3.357E-04 
-1.589E-04 

-4.311E-04 
-2.116E-04 

-1.070E-05 
-5.285E-06 

101 
101 

QD 
QL 

5.190E-05 
2.990E-05 

1.327E-04 
6.346E-05 

-1. 911E-03 
-9.121E-04 

-5.911E-04 
-2.810E-04 

-4.845E-04 
-2.343E-04 

-1. 051E-05 
-5. 193E-06 

102 
102 

QD 
QL 

5.190E-05 
2.990E-05 

1.591E-04 
7.651E-05 

-3.150E-03 
-1.506E-03 

-6.737E-04 
-3.239E-04 

-5. 147E-04 
-2.453E-04 

-1.108E-05 
-5.474E-06 

103 
103 

QD 
QL 

1. 957E-05 
1.392E-05 

1.591E-04 
7.651E-05 

-1.100E-03 
-5.161E-04 

-6.587E-04 
-3. 191E-04 

-3.488E-04 
-1. 647E-04 

-1.062E-05 
-5.249E-06 

104 
104 

QD 
QL 

5.247E-05 
2.930E-05 

2.098E-05 
9.964E-06 

-7.014E-04 
-3.283E-04 

-3.2028-04 
-1. 513E-04 

-4.173E-04 
-2.048E-04 

-9.354E-06 
-4.670E-06 

105 
105 

QD 
QL 

5.248E-05 
2.931E-05 

4.087E-05 
1. 989E-05 

-1. 774E-03 
-8.523E-04 

-5.759E-04 
-2.737E-04 

-4.722E-04 
-2.285E-04 

-8.004E-06 
-3.991E-06 

106 
106 

QD 
QL 

5.248E-05 
2.931E-05 

6.250E-05 
3.066E-05 

-2.985E-03 
-1.433E-03 

-6.548E-04 
-3.145E-04 

-5.037E-04 
-2.403E-04 

-9.066E-06 
-4.514E-06 

107 
107 

QD 
QL 

2.739E-05 
1. 681E-05 

6.251E-05 
3.067E-05 

-9.931E-04 
-4.724E-04 

-6.395E-04 
-3.095E-04 

-3.411E-04 
-1. 616E-04 

-8.051E-06 
-4.011E-06 

108 
108 

QD 
QL 

-2.120E-04 
-7.445E-05 

1. 417E-04 
6.385E-05 

-2.830E-04 
-3.673E-05 

7.630E-06 
-1.369E-06 

7.529E-06 
1. 343E-06 

-4.318E-05 
-1. 906E-05 

109 
109 

QD 
QL 

-1.580E+10 
-6000000000 

-5.373E+12 
-1. 637E+12 

-1.237E+13 
-2.744E+12 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

110 
110 

QD 
QL 

1. 580E+10 
6000000000 

-5.373E+12 
-1. 637E+12 

-1.237E+13 
-2.744E+12 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

SAP2000 
2/11/04 

v7.10 Yila: 
17:12:15 

PORTAL 1-2 Kgf-m Unit5 PAGB 2 

Gedubu Head Quarters 

F RAM E E L E MEN T FOR C E S 

FRAME LOAD LOC P V2 V3 T M2 M3 

1 

1 

QD 

QL 

0.00 
6.0E-01 

1.20 
1.80 
2.40 

0.00 
6.0E-01 

1.20 
1.80 
2.40 

-79.64 
-79.64 
-79.64 
-79.64 
-79.64 

-1.29 
-1.29 
-1.29 
-1.29 
-1.29 

999.52 
1114.85 
1230.18 
1345.50 
1460.83 

149.61 
149.61 
149.61 
149.61 
149.61 

20.52 
20.52 
20.52 
20.52 
20.52 

-6.228E-01 
-6.228E-01 
-6.228E-01 
-6.228E-01 
-6.228E-01 

-29.48 
-29.48 
-29.48 
-29.48 
-29.48 

-8.27 
-8.27 
-8.27 
-8.27 
-8.27 

-14.54 
-26.85 
-39.16 
-51.47 
-63.78 

-15.00 
-14.63 
-14.26 
-13.88 
-13.51 

35.05 
-598.46 

-1301. 97 
-2074.67 
-2916.57 

3.84 
-85.93 

-175;70 
-265.47 
-355.23 

2 

2 

QD 

QL 

0.00 
1.80 
3.60 
5.40 
7.20 

0.00 
1. 80 
3.60 
5.40 
7.20 

399.15 
399.15 
399.15 
399.15 
399.15 

-56.09 
-56.09 
-56.09 
-56.09 
-56.09 

-788.19 
-442.22 

-96.24 
249.74 
595.71 

-34.67 
-34.67 
-34.67 
-34.67 
-34.67 

-44.42 
-44.42 
-44.42 
-44.42 
-44.42 

-20.18 
-20.18 
-20.18 
-20.18 
-20.18 

-22.50 
-22.50 
-22.50 
-22.50 
-22.50 

-11.19 
-11.19 
-11.19 
-11.19 
-11.19 

-142.06 
-62.09 

17.87 
97.83 

177.80 

-62.93 
-26.60 

9.73 
46.05 
82.38 

-1232.40 
-125.03 

359.58 
221. 44 

-539.47 

-142.73 
-80.32 
-17.90 

44.51 
106.92 

__----:J 



..> ""U 
0.00 353.72 -1432.69 -45.14 -14.50 -147.44 -2301.02
 

9.0E-Ol 353.72 -1259.70 -45.14 -14.50 -106.82
 -1089.44 

1.80	 353.72 -1086.72 -45.14 -14.50 -66.19 -33.55 

2.70	 353.72 -913.73 -45.14 -14.50 -25.57 866.65 
15.05	 1611.163.60	 353.72 -740.74 -45.14 -14 .50 

3 QL 
-7.07	 -65.56 -334.59 

-47.08 -212.58
0.00	 -87.47 -135.56 -20.54 

9.0E-01 -87.47 -135.56 -20.54 -7.07 
-7.07	 -90.581.80	 -87.47 -135.56 -20.54 -28.59 
-7.07	 -10.11 31.432.70	 -87.47 -135.56 -20.54 

8.37	 153.433.60	 -87.47 -135.56 -20.54 -7.07 

4 QD 
64.94	 -1320.69 

-100.00
0.00	 311.16 -851.15 21.23 10.29 
1. 80	 311.16 -505.18 21.23 10.29 26.72 

21.23 10.29 -11.50 497.943.60	 311.16 -159.20 
10.29	 -49.72 473.135.40	 311.16 186.78 21.23 

21.23	 -87.94 -174.457.20 311.16 532.75 10.29 

4 QL 
3.92	 32.31 -75.870.00 -2.18 -20.69 10.66 

-38.631.80 -2.18 -20.69 10.66 3.92 13.13 
3.92	 -1.383.60	 -2.18 -20.69 10.66 -6.05 

5.40 -2.18 -20.69 10.66 3.92 -25.24 35.86 
73.117.20	 -2.18 -20.69 10.66 3.92 -44.42 

5 QD 
-3.22 -502 .03 

-2.36 -1. 81 -262.14
0.00	 -61.48 -407.03 -2.36 45.66 

6.0E-01 -61. 48 -392.62	 45.66 
-378.20 -2.36 45.66 -3.959E-01 -30.891.20	 -61.48 

45.66 1. 02 191.701. 80	 -61. 48 -363.79 -2.36 
2.40 -61. 48 -349.37 -2.36 45.66 2.43 405.65 

5 QL 
0.00 4.36 -55.06 6.922E-01 6.80 3.458E-01 -71.18
 

6.0E-01 4.36 -33.06 6.922E-01 6.80 -G.955E1-02 38.14
 
-55.06 6.922E-01 6.80 -4.849E-01 -5.11
1.20 4.36 

1. 80 4.36 -55.06 6.922E-01 6.80 -9.002E-01 27.93 

2.40 4.36 -55.06 6.922E-01 6.80 -1.32 60.97 

6 QD 
469.76 -178.74 -991.16
 

6.0E-01 -176.12 -1129.34 -54.24 469.76 -146.20 -222.26
 
0.00 -176.12 -1411.66 -54.24 

-54.24 469.76 -113. b~ 337.621.20 -176.12 -714.87 
469.76 -81.11 635.59
 

.2.40 -176.12 -18.09 469.76
 
1.80 -176.12 -300.41 -54.24 

-54.24 -48.57 724.53 

6 QL 
-25.01 249.07 -84.33 -541.42
 

6.0E-01 -195.34 -445.29 -25.01 249.07 -69.33 -252.22
 
0.00 -195.34 -500.36 

1.20 -195.34 -280.10 -25.01 249.07 -54.32 -29.10 

1.80 -195.34 -114.90 -25.01 249.07 -39.32 83.90 
-24.32 130.812.40 -195.34 -59.84 -25.01 249.07 

7 QD 
0.00	 150.53 -511. 70 -137.71 -337.66 -342.09 1440.58 

2.46 -235.66 1253.74 -137.71 -337.66 -3.78 809.96 
2960.16 -137.71 -337.66 334.53 -4673.54 

7 QL 
4.91 -608.94 

0.00	 -22.44 -328.30 -65.72 -176.88 -163.24 480.00 
2.46 -186.60 422.12 -65.72 -176.88 -1. 78 598.82 

-176.88 159.67 -1555.63	 I·4.91 -339.99 1123.36 -65.72 

i 
8 QD 

0.00 6.47 -3994.27 28.86 147.29 55.39 -7876.80
 
6.0E-01 6.47 -3711. 95 28.86 147.29 38.08 -5558.33
 

-3297.49 28.86 147.?Q 20.76 -3448.89
1.20 6.47 
1. 80 6.47 -2883.02 28.86 147.29 3.45 -1601.35 
2.40 6.47 -2600.70 28.86 147.29 -13.87 37.16 

8 QL 
-699.22 14.07 -53.84 27.94 -1129.88
 

6.0E-01 2.53 -644.16 14.07 -53.84 19.50 -721.36
 
0.00 2.53 

1. 20 2.53 -478.97 14.07 -53.84 11. 06 -378.92 
1.80 2.53 -::llJ.n 14.U7 -53.84 2.151 -14ili.ilil 
2.40 2.53 -258.71 14.07 -53.84 -5.82 19.63 

9 QD 
0.00 -7.566E-01 2262.10 30.79 164.98 3.40 12.30
 

6.0E-01 -7.566E-01 2544.41 30.79 164.98 -15.07 -1423.05
 
1. 20 -7.566E-01 2958.88 30.79 164.98 -33.55 -3067.43 
1. 80 -7.566E-01 3373.35 30.79 164.98 -52.03 -4973.71 
2.40 -7.566E-01 3655.66 30.79 164.98 -70.51 -7089.02 

9 QL 
0.00 -1.53 278.81 15.00 -20.52 -8.717E-02 6.91 

6.0E-01 -1.53 333.87 15.00 -20.52 -9.09 -171.39 
1. 20 -1.53 499.07 15.00 -20.52 -18.09 -415.76 
1. 80 -1.53 664.26 15.00 -20.52 -27.09 -770.27 
2.40 -1.53 719.33 15.00 -20.52 -36.09 -1190.85 

10 QD 
0.00 -201. 94 -2724.59 -90.29 -318.73 -190.18 -3848.25 
2.46 184.26 -959.14 -90.29 -318.73 31. 63 957.63 
4.91 557.54 747.28 -90.29 -318.73 253.45 910.63 

10 QL 
0.00 -186.03 -1085.97 -47.32 -165.93 -101.37 -1422.26 
2.46 -21.88 -335.55 -47.32 -165.93 14.89 557.96 
4.91 131. 52 365.69 -47.32 -165.93 131.16 264.90 



.;) \/U 

0.00 353.72 -1432.69 -45.14 -14.50 -147.44 -2301. 02 

9.0E-01 
1. 80 

353.72 
353.72 

-1259.70 
-1086.72 

-45.14 
-45.14 

-14.50 
-14.50 

-106.82 
-66.19 

-1089.44 
-33.55 

2.70 
3.60 

353.72 
353.72 

-913.73 
-740.74 

-45.14 
-45.14 

-14.50 
-14.50 

-25.5"7--- 866.65 
15.05 1611.16 

3 OL 
0.00 

9.0E-01 
-87.47 
-87.47 

-135.56 
-135.56 

-20.54 
-20.54 

-7.07 
-7.07 

-65.56 
-47.08 

-334.59 
-212.58 

1. 80 -87.47 -135.56 -20.54 -7.07 -28.59 -90.58 

2.70 
3.60 

-87.47 
-87.47 

-135.56 
-135.56 

-20.54 
-20.54 

-7.07 
-7.07 

-10.11 
8.37 

31.43 
153.43 

4 OD 
0.00 311.16 -851.15 21.23 10.29 64.94 -1320.69 

1. 80 
3.60 
5.40 

311.16 
311.16 
311.16 

-505.18 
-159.20 

186.78 

21.23 
21.23 
21.23 

10.29 
10.29 
10.29 

26.72 
-11.50 
-49.72 

-100.00 
497.94 
473.13 

7.20 311.16 532.75 21.23 10.29 -87.94 -174.45 

4 OL 
0.00 -2.18 -20.69 10.66 3.92 32.31 -75.87 

1. 80 -2.18 -20.69 10.66 3.92 13.13 -38.63 
3.60 -2.18 -20.69 10.66 3.92 -6.05 -1.38 
5.40 -2.18 -20.69 10.66 3 .. 92 -25.24 35.86 
7.20 -2.18 -20.69 10.66 3.92 -44.42 73.11 

5 OD 
0.00 -61.48 -407.03 -2.36 45.66 -3.22 -502.03 

6.0E-01 -61. 48 -392.62 -2.36 45.66 -1. 81 -262.14 
1.20 -61.48 -378.20 -2.36 45.66 -3.959B-01 -30.89 
1. 80 -61. 48 -363.79 -2.36 45.66 1.02 191.70 
2.40 -61.48 -349.37 -2.36 45.66 2.43 405.65 

5 OL 
0.00 4.36 -55.06 6.922B-01 6.80 3.458B-01 -71.18 

6.0B-01 4.36 -55.06 6.922B-01 6.80 -6.955B-02 -38.14 
1.20 4.36 -55.06 6.922B-01 6.80 -4.849B-01 -5.11 
1.80 4.36 -55.06 6.922B-01 6.80 -9.002E-01 27.93 
2.40 4.36 -55.06 6.922B-01 6.80 -1.32 60.97 

6 OD 
0.00 -176.12 -1411.66 -54.24 469.76 -178.74 -991.16 

6.0B-01 -176.12 -1129.34 -54.24 469.76 -146.20 -222.26 
1.20 -176.12 -714.87 -54.24 469.76 -113; 65 337.62 
1. 80 -176.12 -300.41 -54.24 469.76 -81.11 635.59 
2.40 -176.12 -18.09 -54.24 469.76 -48.57 724.53 

6 OL 
0.00 -195.34 -500.36 -25.01 249.07 -84.33 -541.42 

6.0B-01 -195.34 -445.29 -25.01 249.07 -69.33 -252.22 
1.20 -195.34 -280.10 -25.01 249.07 -54.32 -29.10 
1.80 -195.34 -114.90 -25.01 249.07 -39.32 83.90 
2.40 -195.34 -59.84 -25.01 249.07 -24.32 130.81 

7 OD 
0.00 150.53 -511. 70 -137.71 -337.66 -342.09 1440.58 
2.46 -235.66 1253.74 -137.71 -337.66 -3.78 809.96 
4.91 -608.94 2960.16 -137.71 -337.66 334.53 -4673.54 

7 OL 
0.00 -22.44 -328.30 -65.72 -176.88 -163.24 480.00 
2.46 -186.60 422.12 -65.72 -176.88 -1. 78 598.82 
4.91 -339.99 1123.36 -65.72 -176.88 159.67 -1555.63 

8 OD 
0.00 6.47 -3994.27 28.86 147.29 55.39 -7876.80 

6.0B-01 6.47 -3711.95 28.86 147.29 38.08 -5558.33 
1.20 6.47 -3297.49 28.86 147.29 20.76 -3448.89 
1. 80 6.47 -2983.02 28.86 147.29 3.45. -1601. 35 
2.40 6.47 -2600.70 28.86 147.29 -13.87 37.16 

8 QL 
U.UU 2.53 -699.22 14.07 -~3.84 27.94 -1129.88 

6.0B-01 2.53 -644.16 14.07 -53.84 19.50 -721.36 
1.20 2.53 -479.97 14.07 -53.84 11.06 -379.92 
1.80 2.53 -313.77 14.07 -53.84 2.62 -146.61 
2.40 2.53 -258.71 14.07 -53.84 -5.82 19.63 

9 OD 
0.00 -7.566B-01 2262.10 30.79 164.98 3.40 12.30 

6.0E-01 -7.566E-01 2544.41 30.79 164.98 -15.07 -1423.05 
1.20 -7.566B-01 2958.88 30.79 164.98 -33.55 -3067.43 
1. 80 -7.566E-01 3373.35 30.79 164.98 -52.03 -4973.71 
2.40 -7.566B-01 3655.66 30.79 164.98 -70.51 -7089.02 

9 OL 
0.00 -1.53 278.81 15.00 -20.52 -8.717B-02 6.91 

6.0E-01 -1.53 333.87 15.00 -20.52 -9.09 -171.39 
1.20 -1.53 499.07 15.00 -20.52 -18.09 -415.76 
1. 80 -1. 53 664.26 15.00 -20.52 -27.09 -770.27 
2.40 -1. 53 719.33 15.00 -20.52 -36.09 -1190.85 

10 OD 
0.00 -201. 94 -2724.59 -90.29 -318.73 -190.19 -3848.25 
2.46 184.26 -959.14 -90.29 -318.73 31. 63 957.63 
4.91 557.54 747.28 -90.29 -318.73 253.45 910.63 

10 OL 
0.00 -186.03 -1085.97 -47.32 -165.93 -101. 37 -1422.26 
2.46 -21.88 -335.55 -47.32 -165.93 14.89 557.96 
4.91 131. 52 365.69 -47.32 -165.93 131. 16 264.90 



~~ 'JiJ,..' 
0.00 

6.0E-01 
1.20 
1. 80 
2.40 

260.64 
260.64 
260.64 
260.64 
260.64 

380.62 
662.93 

1077.40 
1491. 87 
1774.18 

-7.34 
-7.34 
-7.34 
-7.34 
-7.34 

433.08 
433.08 
433.08 
433.08 
433.08 

91.53 
95.93 

100.34 
104.74 
109.14 

205.05 
-101. 40 
-616.89 

-1394.28 
-2380.70 

11 OL 
0.00 

6.0E-01 
1.20 
1. 80 

-19.22 
-19.22 
-19.22 
-19.22 

164.21 
219.27 
384.47 
549.66 

-6.96 
-6.96 
-6.96 
-6.96 

226.14 
226.14 
226.14 
226.14 

40.89 
45.06 
49.24 
53.41 

-79.70 
-189.24 
-364.85 
-650.59 

2.40 -19.22 604.72 -6.96 226.14 57.59 -1002.42 

12 QD 
0.00 -288.29 -2919.48 118.51 107.97 452.32 -3953.36 

3.62 
7.24 

5.800E-01 
287.43 

-89.74 
2720.19 

118.51 
118.51 

107.97 
107.97 

23.45 
-405.42 

2000.47 
-3289.15 

12 QL 
0.00 
3.62 
7.24 

-510.64 
-380.29 
-251. 62 

-1288.07 
-11.12 

1249.31 

58.46 
58.46 
58.46 

53.36 
53.36 
53.36 

223.36 
11.80 

-199.75 

-1782.95 
991.98 

-1690.16 

13 QD 
0.00 
3.62 
7.24 

405.99 
694.86 
981.71 

-2768.51 
61.23 

2871.16 

24.71 
24.71 
24.71 

29.68 
29.68 
29.68 

65.39 
-24.02 

-113.44 

-3775.09 
1632.43 

-4203.51 

13 QL 
0.00 
3.62 

-344.84 
-214.48 

-1334.53 
-57.59 

13.82 
13.82 

14.11 
14.11 

38.14 
-11.86 

-1964.18 
978.90 

7.24 -85.81 1202.84 13.82 14.11 -61. 87 -1535.11 

14 CD 
0.00 -9.92 -4726.46 -4.04 -379.05 -23.98 -9656.57 

6.0E-01 
1.20 
1. 80 
2.40 

-9.92 
-9.92 
-9.92 
-9.92 

-4444.14 
-4029.67 
-3615.21 
-3332.89 

-4.04 
-4.04 
-4.04 
-4.04 

-379.05 
-379.05 
-379.05 
-379.05 

-21. 55 
-19.13 
-16.70 
-14.28 

-6898.78 
-4350.03 
-2063.17 

14.65 

14 QL 
0.00 -3.70 -751. 60 -6.957E-01 -21. 49 -7.17 -1270.20 

6.0E-01 -3.70 -696.53 -6.957E-01 -21. 49 -6.75 -830.25 

1.20 -3.70 -531. 34 -6.957E-01 -21.49 -6.33 -456.38 
1. 80 -3.70 -366.15 -6.957E-01 -21. 49 -5.92 -192.64 
2.40 -3.70 -311. 08 -6.957E-01 -21. 49 -5.50 5.02 

15 QD 
0.00 -3.408E-01 2245.12 28.24 138.64 3.64 18.57 

6.0E-Ol -3.408E-Ol 2527.43 28.24 138.64 -13.30 -1406.59 
1.20 -3.408E-Ol 2941. 90 28.24 138.64 -30.25 -3040.78 
1. 80 -3.408E-Ol 3356.37 28.24 138.64 -47.19 -4936.87 
2.40 -3.408E-Ol 3638.68 28.24 138.64 -64.13 -7041. 99 

15 QL 
0.00 -5.148E-Ol 268.97 13.75 -35.65 1.25 10.51 

6.0E-01 -5.148E-01 324.04 13.75 -35.65 -7.00 -161.88 
1.20 -5.148E-01 489.23 13.75 -35.65 -15.25 -400.36 
1. 80 -5.148E-01 654.42 13.75 -35.65 -23.51 -748.96 
2.40 -5.148E-01 709.49 13.75 -35.65 -31. 76 -1163.64 

Hi on 
0.00 -74!.Oei -2662.3!! -53.88 -293.27 -97.11 -J~70.e2 

2.44 
4.89 

-413.77 
-87.96 

-899.06 
819.51 

-53.88 
-53.88 

-293.27 
-~~:L27 

34.51 
166.13 

1050.83 
847.88 

16 QL 
0.00 -253.06 -1098.12 -27.91 -152.89 -52.21 -1425.13 
2.44 -111.13 -349.51 -27.91 -152.89 15. ')7 576.16 
4.89 23.73 361. 85 -27.91 -152.89 84.15 310.98 

17 QD 
0.00 -309.98 334.31 19.74 461.00 80.79 128.30 

6.0E-01 -309.98 616.62 19.74 461. 00 68.95 -150.37 
1.20 -309.98 1031.09 19.74 461.00 57.11 -638.08 
1. 80 -309.98 1445.56 19.74 461. 00 45.27 -1387.68 
2.40 -309.98 1727.87 14. '14 4bl. UU 33.42 -2346.31 

17 OL 
0.00 -82.87 145.90 7.94 239.74 37.99 -40.21 

6.0E-01 -82.87 200.97 7.94 239.74 33.22 -138.77 
1.20 -82.87 366.16 7.94 239.74 28.46 -303.40 
1. 80 -82.87 531.36 7.94 239.74 23.70 -578.16 
2.40 -82.87 586.42 7.94 239.74 18.93 -919.00 

18 QD 
0.00 -583.05 -2857.81 37.04 79.61 139.76 -3794.15 
3.62 -294.18 -28.06 37.04 79.61 5.74 1936.50 
7.24 -7.33 2781. 87 37.04 79.61 -128.29 -3576.30 

18 QL 
0.00 -116.44 -1296.50 17 .88 40.00 67.88 -1844.57 
3.62 13.92 -19.56 17.88 40.00 3.16 960.88 
7.24 142.58 1240.88 17.88 40.00 -61.56 -1690.76 

19 

19 

QD 

OL 

0.00 
3.62 
7.24 

-718.69 
-429.82 
-142.97 

-2835.94 
-6.19 

2803.74 

6.88 
6.88 
6.88 

20.49 
20.49 
20.49 

15.92 
-8.96 

-33.85 

-3792.20 
1859.29 

-3732.67 @ 
0.00 -75.17 -1304.50 4,47 11. 60 11. 94 -1873.37 
3.62 55.19 -27.55 4.47 11.60 -4.24 961. 01 
7.24 183.86 1232.88 4.47 11. 60 -20.42 -1661. 69 



20 QD 
0.00 

6.0E-01 
1.20 
1. 80 
2.40 

-1.609E-Ol 
-1. 609E-01 
-1.609E-01 
-1.G09E-Ol 
-1. 609E-Ol 

-3734.10 
-3451.79 
-3037.32 
-2622.85 
-2340.54 

-1. 77 
-1. 77 
-1.77 
-1.77 
-1. 77 

-275.00 
-275.00 
-275.00 
-275.00 
-275.00 

-4.22 
-3.16 
-2.10 
-1.04 

2.148E-02 

-7289.06 
-5126.68 
-3173.35 
-1481.90 

5.045E-01 

20 QL 
0.00 

6.0E-01 
1.20 

-3.541E-01 
-3.541E-01 
-3.541E-01 

-756.12 
-701. 05 
-535.86 

-6.349E-Ol 
-6.349E-01 
-6.349E-01 

-31. 61 
-31. 61 
-31. 61 

-1. 95 
-1.57 
-1.19 

-1284.51 
-841.85 
-465.28 

1.80 
2.40 

-3.541E-01 
-3.541E-01 

-370.66 
-315.60 

-6.349E-01 
-6.349E-01 

-31. 61 
-31. 61 

-8.082E-01 
-4.273E-01 

-198.83 
1.55 

21 QD 
0.00 

6.0E-01 
1.20 
1. 80 
2.40 

7.43 
7.43 
7.43 
7.43 
7.43 

2238.01 
2520.33 
2934.79 
3349.26 
3631.58 

25.57 
25.57 
25.57 
25.57 
25.57 

127.46 
127.46 
127.46 
127.46 
127.46 

14.91 
-4.310E-01 

-15.77 
-31.12 
-46.46 

23.65 
-1397.24 
-3027.17 
-4919.00 
-7019.86 

21 QL 
0.00 

6.0E-01 
1.20 

3.65 
3.65 
3.65 

265.60 
320.66 
485.85 

12.45 
12.45 
12.45 

-40.91 
-40.91 
-40.91 

7.31 
-1.596E-01 

-7.63 

12.82 
-157.55 
-394.00 

1. 80 
2.40 

3.65 
3.65 

651.05 
706.11 

12.45 
12.45 

-40.91 
-40.91 

-15.11 
-22.58 

-740.57 
-1153.23 

22 QD 
0.00 -325.93 -2705.43 -27.69 -276.13 -38.49 -3681.38 

2.44 
4.88 

-10.13 
298.49 

-942.85 
779.68 

-27.69 
-27.69 

-276.13 
-276.13 

29.02 
96.53 

1045.76 
946.93 

22 QL 
0.00 -125.38 -1103.60 -13.84 -144.41 -20.38 -1425.48 
2.44 8.64 -355.57 -13.84 -144.41 13.35 586.31 
4.88 136.69 359.09 -13.84 -144.41 47.08 333.89 

23 QD 
0.00 128.29 379.79 43.74 479.87 74.27 203.82 

6.0E-01 128.29 662.10 43.74 479.87 48.03 -102.14 
1. 20 128.29 1076.57 43.74 479.87 21. 78 -617 .13 
1. 80 128.29 1491. 04 43.74 479.87 -4.46 -1394.02 
2.40 128.29 1773.35 43.74 479.87 -30.70 -2379.94 

23 QL 
0.00 56.15 170.73 20.92 249.00 35.83 -28.43 

6.0E-01 56.15 225.80 20.92 249.00 23.28 -141.88 
1.20 56.15 390.99 20.92 249.00 10.73 -321. 41 
1.80 56.15 556.18 20.92 249.00 -L83 -611.07 
2.40 56.15 611.25 20.92 249.00 -14.38 -966.81 

,24 QD 
0.00 -201.63 -2864.07 -7.00 50.39 -28.05 -3805.69 
3.62 87.24 -34.32 -7.00 50.39 -2.70 1947.60 
7.24 374.09 2775.61 -7.00 50.39 22.64 -3542.57 

24 QL 
0.00 -115.81 -1288.01 -3.77 25.28 -14.81 -1811.68 
3.62 14.55 -11. 07 -3.77 25.28 -1.15 963'.06 
7.24 143.22 1249.36 -3.77 25.28 12.50 -1719.29 

25 QD 
0.00 -lZ~ .Z'J -2tH4.74 -G.B9 18.45 -24.29 -375(;.25 
3.62 163.60 15.01 -6.89 18.45 6.297E-Ol 1818.53 
7.24 450.45 2824.94 -6.89 18.45 25.55 -3850.15 

25 OL 
0.00 -125.46 -1303.11 -2.76 10.59 -9.48 -1866.31 
3.62 4.89 -26.16 -2.76 10.59 5.275E-01 963.05 
7.24 133.56 1234.27 -2.76 10.59 10.53 -1664.67 

26 QD 
0.00 4.40 -3733.44 -1.20 -275.04 3.87 -7287.70 

6.0E-01 4.40 -3451.12 -1.20 -275.04 4.59 -5125.72 
1. 20 4.40 -3036.66 -1. 20 -275.04 5.31 -3172.78 
1. 80 4.40 -2622.19 -1. 20 -275.04 b.04 -14tH.73 
2.40 4.40 -2339.88 -1.20 -2'J5.04 6.76 2.765E-01 

26 QL 
0.00 2.00 -756.58 -5.144E-01 -32.08 1. 84 -1286.03 

6.0E-01 2.00 -701.52 -5.144E-01 -32.08 2.15 -843.10 
1.20 2.00 -536.32 -5.144E-01 -32.08 2.45 -466.24 
1. 80 2.00 -371.13 -5.144E-01 -32.08 2.76 -199.51 
2.40 2.00 -316.06 -5.144E-01 -32.08 3.07 1.14 

27 QD 
0.00 9.56 2294.12 17.51 214.28 16.79 8.83 

6.0E-01 9.56 2576.43 17.51 214.28 6.29 -1445.73 
1.20 9.56 2990.90 17.51 214.28 -4.22 -3109.32 
1. 80 9.56 3405.37 17.51 214.28 -14.73 -5034.81 
2.40 9.56 3687.68 17 .51 214.28 -25.24 -7169.33 

27 QL 
0.00 4.78 293.08 8.56 1.37 8.38 5.23 

6.0E-01 4.78 348.14 8.56 1. 37 3.25 -181. 63 
1.20 4.78 513.34 8.56 1. 37 -1. 89 -434.56 
1. 80 4.78 678.53 8.56 1. 37 -7.03 -797.63 
2.40 4.78 733.60 8.56 1. 37 -12.17 -1226.78 

28 QD 
0.00 -543.74 -2699.26 -25.68 -230.63 -48.83 -3753.73 
2.44 -227.94 -936.68 -25.68 -230.63 13.79 958.36 

.•1 
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28 QL 
-23.93 -1396.330.00 -246.49 -1082.37 -12.27 -120.97 

2.44 -112.47 -334.34 -12.27 -120.97 5.99 563.71 

4.88 15.57 380.32 -12.27 -120.97 35.92 259.53 

29 QD 
423.88 120.560.00 -81. 88 272.86 53.30 55.70 

555.17 423.88 -121.246.0E-01 -81. 88 53.30 23.72 
423.88 -8.27 -572.081.20 -81. 88 969.64 53.30 
423.88 -1284.811.80 -81. 88 1384.11 53.30 -40.25 

-2206.58 

29 QL 
2.40 -81. 88 1666.42 53.30 423.88 -72.23 

0.00 -63.11 132.25 26.16 220.55 26.93 -92.96 
26.16 11.23 -183.326.0E-01 -63.11 187.31 220.55 

220.55 -4.47 -339.761.20 -63.11 352.50 26.16 
26.16 220.55 -20.17 -606.331.80 -63.11 517.70 
26.16 -35.86 -938.972.40 -63.11 572.76 220.55 

30 QD 
0.00 -543.09 -2835.19 -20.31 17.95 -78.95 -3692.12 

17.95 -5.45 1956.683.62 -254.22 -5.45 -20.31 
-20.31 17.95 68.04 -3637.97 

30 QL 
7.24 32.62 2804.49 

-39.47 -1716.150.00 -147.22 -1263.02 -10.18 9.10 
3.62 -16.86 13.92 -10.18 9.10 -2.65 968.15 

7.24 111.81 1274.36 -10.18 9.10 34.18 -1804.63 

31 QD 
0.00 -611.28 -2768.48 -13.38 9.93 -44.88 -3615.05 

3.52 1792.343.62 -322.41 61.27 -13.38 9.93 
-13.38 9.93 51. 92 -4043.73 

31 QL 
7.24 -35.56 2871. 20 

-1812.050.00 -105.70 -1288.20 -6.45 6.65 -21. 40 
-6.45 6.65 1. 95 963.363.62 24.65 -11. 25 

153.32 1249.18 -6.45 6.65 25.29 -1718.327.24 

32 QD 
0.00 7.56 -3746.82 -1.30 -289.75 8.49 -7324.68 

6.0E-01 7.56 -3464.50 -1.30 -289.75 9.27 -5154.68 
-289.75 10.05 -3193.71 

-2635.57 -1.30 -289.75 10.82 -1494.64 
1.20 7.56 -3050.04 -1.30 
1. 80 7.56 
2.40 7.56 -2353.25 -1.30 -289.75 11. 60 -4.60 

32 QL 
0.00 3.69 -762.87 -5.850E-01 -39.38 4.26 -1303.51 

6.0E-01 3.69 -707.81 -5.850E-01 -39.38 4.61 -856.80 
1.20 3.69 -542.61 -5.850E-01 -39.38 4.96 -476.16 
1.80 3.69 -377.42 -5.850E-01 -39.38 5.31 -205.66 
2.40 3.69 -322.35 -5.850E-01 -39.38 5.66 -1.24 

33 QD 
0.00 1281. 24 -1370.25 80.04 24.13 304.25 -1955.96 

9.0E-01 1281.24 -1197.26 80.04 24.13 232.22 -800.58 
80.04 24.13 160.18 199.111.80 1281. 24 -1024.28 

2.70 1281.24 -851.29 80.04 24.13 88.14 1043.12 
1731.43 

33 QL 
3.60 1281. 24 -678.30 80.04 24.13 16.11 

307.21 -87.49 41.65 11.15 157.53 -103.59 
9.0E-01 307.21 -87.49 41.65 11. 45 120.04 

0.00 
-24.85 

1.80 307.21 -87.49 41.65 11. 45 82.55 53.89 
-87.49 41.65 11.45 45.06 132.642.70 307.21 

3.60 307.21 -87.49 41.65 11. 45 7.57 211.38 

34 QD 
1731.43 

9.0E-01 1281. 24 tlb9.51 80.04 
0.00 1281. 24 696.52 80.04 24.13 16.11 

24.13 -55.93 1026.72 
1.80 1281. 24 1042.50 80.04 24.13 -127.96 166.31 

-049.782.10 1281.24 12B.49 80.04 24.13 -200.00 
3.60 1281.24 l1AA.47 80.04 24.13 -272.03 -2021.56 

34 QL 
0.00 307.21 112.51 11. ti!J 11. 45 7.~7 211.38 

9.0E-Ol 307.21 112.51 41.65 11.45 -29.92 110.12 
1. 80 307.21 112.51 41.65 11. 4t> -67.41 8.86 
2.70 307.21 112.51 41.65 11. 45 -104.90 -92.40 
3.60 307.21 112.51 41. ti5 11. 45 -142.39 -193.65 

35 QD 
0.00 366.22 -775.40 79.42 31.19 300.65 -1129.28 

9.0E-Ol 366.22 -602.41 79.12 31.19 229.17 -509.27 
1.80 366.22 -429.42 79.42 31.19 157.69 -44.94 
2.70 366.22 -256.43 79.12 31.19 86.21 263.69 

31.19 14.73 416.64 
35 QL 

3.60 366.22 -83.44 79.42 

0.00 -52.35 -28.44 41.27 15.88 155.60 -103.72 
9.0E-Ol -52.35 -28.44 41.27 15.88 118.45 -78.13 

-28.44 41.27 15.88 81.31 -52.531. 80 -52.35 
2.70 -52.35 -28.44 41.27 15.88 44.17 -26.94 
3.60 -52.35 -28.44 41.27 15.88 7.02 -1. 35 

36 QD 
0.00 -2410.24 -602.38 -20.07 -Ill. 42 60.96 -1640.17 
2.63 -3986.96 -602.38 -20.07 -111.42 113.65 -58.91 
5.25 -5563.67 -602.38 -20.07 -111.42 166.33 1522.35 

36 QL 
0.00 -132.59 4.76 1. 212E-Ol -27.72 67.39 -205.74 
2.63 -132.59 4.76 1.212E-Ol -27.72 67.08 -218.24 
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37 QD 
0.00 -13286.75 -581. 84 -26.06 130.81 -71.63 -1468.13 
2.10 -14548.12 -581. 84 -26.06 130.81 -17.11 -246.27 
4.20 -15809.49 -581. 84 -26.06 130.81 37.60 975.59 

37 QL 
0.00 -2386.88 119.63 -11. 55 75.97 -27.41 300.69 
2.10 -2386.68 119.63 -11.55 75.97 -3.14 49.46 
4.20 -2386.88 119.63 -11. 55 75.97 21.12 -201.77 

38 QD 
0.00 -22724.29 -973.62 37.86 132.34 18.19 -2166.24 
2.03 -23943.62 -973.62 37.86 132.34 -58.67 -189.80 
4.06 -25162.95 -973.62 37.86 132.34 -135.54 1786.64 

36 QL 
0.00 -4510.68 55.52 22.30 67.26 20.31 77.25 
2.03 -4510.68 55.52 22.30 67.26 -24.97 -35.44 
4.06 -4510.66 55.52 22.30 67.26 -70.24 -148.14 

39 QD 
0.00 -32069.26 -737.62 51.94 71.34 -15.13 -1543.89 
2.08 -33315.62 -737.62 51.94 71.34 -122.90 -13.33 
4.15 -34561.97 -737.62 51. 94 71.34 -230.67 1517.22 

39 QL 
0.00 -6625.11 94.97 30.76 35.76 7.43 180.40 
2.08 -6625.11 94.97 30.76 35.78 -56.39 -16.65 
4.15 -6625.11 94.97 30.76 35.78 -120.21 -213.71 

40 QD 
0.00 -41469.77 -827.00 53.17 72.92 -133.20 -1666.08 
2.10 -42731.14 -827.00 53.17 72.92 -244.86 70.62 
4.20 -43992.51 -827.00 53.17 72.92 -356.51 1807.33 

40 QL 
0.00 -6736.47 tlb.b5 30.61 36.87 -48.82 135.94 
2.10 -8736.47 56.65 30.61 36.87 -113.11 16.98 
4.20 -8736.47 56.65 30.61 36.87 -177.39 -101. 99 

41 QD 
0.00 -51271.81 -681. 78 -100.23 148.41 -742.84 -1544.31 

9.2E-01 -51824.41 -681. 78 -100.23 148.41 -650.63 -917.07 
1.84 -52377.02 -681. 78 -100.23 148.41 -558.42 -289.84 

41 QL 
0.00 -11006.37 151. 44 -32.20 73.91 -327.80 99.16 

9.2E-01 -11006.37 151. 44 -32.20 73.91 -298.17 -40.16 
1.84 -11006.37 151. 44 -32.20 73.91 -268.55 -179.49 

42 QD 
0.00 -1620.88 65.83 19.68 -71. 04 41.92 624.03 
2.10 -2882.25 65.83 19.68 -71. 04 6.007E-01 485.78 

'4.20 -4143.62 65.83 19.68 -71.04 -40.72 347.53 
42 QL 

0.00 26.56 32.33 31.06 -17.95 84.94 223.36 
2.10 26.56 32.33 31. 06 -17.95 19.70 155.46 
4.20 26.56 32.33 31.06 -17 .95 -45.53 87.56 

43 QD 
0.00 -5178.89 -61.53 284.52 194.99 545.12 -996.61 
2.10 -6440.26 -61.53 284.52 194.99 -52.37 -867.40 
4.20 -7701.64 -61.53 284.52 194.99 -649.86 -738.19 

43 QL 
0.00 -162.44 -140.58 133.90 106.78 265.50 -645.20 
2.10 -162.44 -140.58 133.90 106.78 -15.68 -349.98 
4.20 -If>:l.44 -140.58 13.3.90 10l'i.78 -296.87 -51.77 

44 QD 
0.00 -12621. 65 276.88 10.89 7.70 -231.71 565.16 
2.10 -13883.02 276.88 10.89 7.70 -254.57 -16.29 
4.20 -15114.39 276.88 10.89 7.70 -277.44 -~(n. 7~ 

44 QL 
0.00 -2220.44 251.43 -10.28 4.22 -145.12 589.23 
2.10 -2220.44 251.43 -10.26 4.22 -123.53 61.23 
4.20 -2220.44 251. 43 -10.28 4.22 -101. 94 -466.77 

45 QD 
0.00 -20194.59 286.06 -20.49 -37.64 -292.10 599.52 
2.10 -21455.96 286.06 -20.49 -37.64 -249.07 -1.21 
4.20 -22717.33 286.06 -20.49 -37.64 -206.04 -601.93 

45 QL 
0.00 -4335.93 164.54 -25.57 -18.56 -172.55 332.05 
2.10 -4335.93 164.54 -25.57 -18.56 -118.84 -13.47 
4.20 -4335.93 164.54 -25.57 -18.56 -65.14 -359.00 

46 QD 
0.00 -27819.72 297.86 -9.80 -68.91 -339.80 569.90 
2.10 -29081.10 297.86 -9.80 -68.91 -319.21 -55.60 
4.20 -30342.47 297.86 -9.80 -68.91 -298.63 -681.10 

46 QL 
0.00 -6488.42 191. 05 -20.69 -33.84 -196.25 356.96 
2.10 -6488.42 191. 05 -20.69 -33.84 -152.81 -44.25 
4.20 -6488.42 191. 05 -20.69 -33.84 -109.38 -445.46 

47 QD 
0.00 -35376.10 383.78 82.45 -184.35 -459.14 630.62 
1. 35 -36186.98 383.78 82.45 -184.35 -570.45 112.52 
2.70 -36997.87 383.78 82.45 -184.35 -681. 76 -405.57 



'if \I... 
0.00 -8592.76 103.53 23.35 -91.81 -247.21 242.75 

1.35 
2.70 

-8592.76 
-8592.76 

103.53 
103.53 

23.35 
23.35 

-91.81 
-91. 81 

-278.73 
-310.25 

102.98 
-36.78 

48 QD 
0.00 -1607.91 224.47 12.83 -82.88 60.44 773.25 
3.83 -3909.91 224.47 12.83 -82.88 11.25 -87.03 
7.67 -6211.92 224.47 12.83 -82.88 -37.94 -947.32 

48 QL 
0.00 87.82 51.26 18.06 -21. 87 98.37 167.16 

3.83 
7.67 

87.82 
87.82 

51.26 
51.26 

18.06 
18.06 

-21.87 
-21.87 

29.15 
-40.07 

-29.28 
-225.72 

49 QD 
0.00 
2.10 
4.20 

-12583.83 
-13845.20 
-15106.57 

-127.70 
-127.70 
-127.70 

-22.50 
-22.50 
-22.50 

-75.80 
-75.80 
-75.80 

-71. 78 
-24.54 

22.70 

-468.18 
-200.02 

68.14 

49 QL 
0.00 
2.10 
4.20 

-2943.19 
-2943.19 
-2943.19 

32.18 
32.18 
32.18 

-22.72 
-22.72 
-22.72 

-36.79 
-36.79 
-36.79 

-62.69 
-14.97 

32.75 

39.47 
-28.11 
-95.68 

50 QD 
0.00 
2.10 
4.20 

-21599.13 
-22860.50 
-24121. 87 

114.49 
114.49 
114.49 

41.51 
41.51 
41.51 

-68.82 
-68.82 
-68.82 

67.20 
-19.97 

-107.14 

271.09 
30.66 

-209.77 

50 QL 
0.00 -5910.82 42.67 14.49 -34.62 27.03 82.38 
2.10 -5910.82 42.67 14.49 -34.62 -3.40 -7.22 
4.20 -5910.82 42.67 14.49 -34.62 -33.84 -96.82 

51 QD 
0.00 -30536.29 16.49 31.24 -66.53 -4.69 5.12 
2.10 -31797.66 16.49 31.24 -66.53 -70.28 -29.50 
4.20 -33059.04 16.49 31.24 -66.53 -135.88 -64.12 

51 QL 
0.00 -8880.13 38.14 6.68 -33.33 -14.47 50.47 
2.10 -8880.13 38.14 6.68 -33.33 -28.49 -29.63 
4.20 -8880.13 38.14 6.68 -33.33 -42.51 -109.72 

52 QD 
0.00 -39586.56 -2.70 62.66 -95.65 -179.20 -49.80 
1.72 -40618.18 -2.70 62.66 -95.65 -286.82 -45.17 
3.44 -41649.81 -2.70 62.66 -95.65 -394.44 -40.54 

52 QL 
0.00 -11912.68 -52.23 23.57 -48.00 -96.63 -83.78 
1.72 -11912.68 -52.23 23.57 -48.00 -137.11 5.93 
3.44 -11912.68 -52.23 23.57 -48.00 -177.58 95.64 

53 QD 
0.00 -1654.22 412.79 -179.06 -18.54 -550.49 415.99 
3.47 -3735.49 412.79 -179.06 -18.54 69.96 -1014.34 
6.93 -5816.75 412.79 -179.06 -18.54 690.42 -2444.66 

53 QL 
0.00 -89.45 34.69 -30.20 17.47 -62.05 150.71 
3.47 -89.45 34.69 -30.20 17.47 42.58 30.53 
6.93 -89.45 34.69 -30.20 17.47 147.21 -89.66 

54 QD 
0.00 -14801.76 1187.13 -153.81 13.41 -289.83 2944.49 
2.10 -16063.13 1187.13 -153.81 13.41 33.17 451.53 
4.20 -17324.50 1187.13 -153.81 13.41 356.18 -2041. 44 

54 QL 
0.00 -2659.06 -139.50 -81. 01 7.18 -172.17 -372 .11 
2.10 -2659.06 -139.50 -81. 01 7.18 -2.05 -79.48 
4.20 -2659.06 -139.50 -81.01 7.18 168.06 213.47 

55 QD 
0.00 -25003.29 761.61 -145.47 -14 .10 -317.68 1512.97 
2.10 -26264.67 761. 61 -145.47 -14.10 -12.19 -86.41 
4.20 -27526.04 761. 61 -145.47 -14 .10 293.29 -1685.79 

55 QL 
0.00 -5257.12 -78.61 -63.24 -7.41 -132.42 -166.44 
2.10 -5257.12 -78.61 -63.24 -7.41 3.904E-01 -1.35 
4.20 -5257.12 -78.61 -63.24 -7.41 133.20 163.73 

56 QD 
0.00 -35272.27 883.21 -172.77 -15.73 -370.64 1750.09 
2.10 -36533.64 883.24 -172.77 -45.73 -7.83 -104.72 
4.20 -37795.02 883.24 -172.77 -15.73 354.98 -1959.53 

56 QL 
0.00 -7817.30 -89.12 -77 .12 -23.24 -161. 65 -215.90 
2.10 -7847.30 -89.12 -77.12 -23.24 2.954E-Ol -28.75 
4.20 -7817.30 -89.12 -77 .12 -23.21 162.24 158.41 

57 QD 
0.00 -45585.74 488.24 -87.00 -93.13 -338.76 1316.10 
2.09 -46838.11 488.21 -87.00 -93.13 -157.35 328.11 
4.17 -48090.47 488.24 -87.00 -93.13 24.05 -689.87 

57 QL 
0.00 -10474.73 -96.72 -11.21 -16.81 -146.31 -244.72 
2.09 -10474.73 -96.72 -11.21 -16.84 -60.38 -43.06 
4.17 -10474.73 -96.72 -41.21 -46.81 25.55 158.60 

58 QD 
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31.19 -56.75 413.899.0E-01 366.22 89.54 79.42 

262.53 79.42 31.19 -128.23 255.461.80 366.22 
2.70 366.22 435.52 79.42 31.19 -199.71 -58.67 

31.19 -271.19 -528.48 

58 QL 
3.60 366.22 608.51 79.42 

0.00 -52.35 -28.44 41.27 15.88 7.02 -1.35 
9.0E-01 -52.35 -28.44 41. 27 15.88 -30.12 24.25 

15.88 49.841. 80 -52.35 -28.44 41.27 -67.27 
2.70 -52.35 -28.44 41.27 15.88 -104.41 75.44 
3.60 -52.35 -28.44 41.27 15.88 -141. 55 101. 03 

59 QD 
0.00 353.72 634.08 -45.14 -14.50 15.05 1611.16 

9.0E-01 353.72 807.07 -45.14 -14.50 55.67 962.64 
1. 80 353.72 980.06 -45.14 -14.50 96.30 158.44 

136.92 -801.462.70 353.72 1153.05 -45.14 -14.50 
-45.14 -14.50 177.54 -1917.04 

59 QL 
3.60 353.72 1326.03 

8.37 153.43 
9.0E-01 -87.47 64.44 -20.54 -7.07 26.86 95.43 

0.00 -87.47 64.44 -20.54 -7.07 

37.441.80 -87.47 64.44 -20.54 -7.07 45.34 
63.82 -20.562.70 -87.47 64.44 -20.54 -7.07 

64.44 -20.54 -7.07 82.31 -78.553.60 -87.47 

60 QD 
0.00 959.59 -1446.83 23.04 32.00 68.63 -2384.15 

9.0E-01 959.59 -1273.84 23.04 32.00 47.89 -1159.85 
1.80 959.59 -1100.85 23.04 32.00 27.15 -91.24 

-927.86 23.04 32.00 6.41 821. 692.70 959.59 
3.60 959.59 -754.87 23.04 32.00 -14.33 1578.92 

60 QL 
-121.51 10.76 7.20 32.43 -282.36 

9.0E-01 159.45 -121.51 10.76 7.20 22.75 -173.00 
0.00 159.45 

1. 80 159.45 -121.51 10.76 7.20 13.07 -Ed. b:' 

2.70 159.45 -121.51 10.76 7.20 3.39 45.71 
3.60 159.45 -121.51 10.76 7.20 -6.29 155.06 

61 QD 
0.00 959.59 619.95 23.04 32.00 -14.33 1578.92 

9.0E-01 959.59 792.93 23.04 32.00 -35.07 943.12 
1.I'ln qSq.Sq 965.92 23.04 32.00 -55.81 151. 64 
2.70 959.59 1138.91 23.04 32.00 -76. !; ..'i -7qS.S4 
3.60 959.59 1311.90 23.04 32.00 -97.29 -1898.40 

'61 QL 
0.00 159.45 78.49 10.76 7.20 -6.29 155.06 

84. 429.0E-01 159.45 78.49 10.76 7.20 -15.97 
1.80 159.45 78.49 10.76 7.20 -25.66 13.77 
2.70 159.45 78.49 10.76 7.20 -35.34 -56.87 

-127.523.60 159.45 78.49 10.76 7.20 -45.02 

141 QD 
0.00 43.53 969.45 12.37 -70.94 -17.25 -35.85 

6.0E-01 43.53 1084.78 12.37 -70.94 -24.67 -652.12 
43.53 1200.10 12.37 -70.94 -32.09 -1337.581.20 

1. 80 43.53 1315.43 12.37 -70.94 -39.52 -2092.24 
2.40 43.53 1430.76 12.37 -70.94 -46.94 -2916.10 

141 QL 
0.00 5.28 153.88 -4.70 -10.46 -16.41 -3.84 

6.0E-01 5.28 153.88 -4.70 -10.46 -13.59 -96.17 
153.88 -4.70 -10.46 -10.77 -188.501.20 5.28 

1.80 5.28 153.88 -4.70 -10.46 -7.95 -280.82 
2.40 5.28 153.88 -4.70 -10.46 -5.14 -373.15 

145 QD 
0.00 25.37 -2080.91 -30.53 2005.22 -53.03 -4846.28 

6.0E-01 25.37 -1965.59 -30.53 2005.22 -34.71 -3632.33 
1.20 25.37 -1850.26 -30.53 2005.22 -16.39 -2487.57 
1.80 25.37 -1734.94 -30.53 2005.22 1.93 -1412.02 
2.40 25.37 -1619.61 -30.53 2005.22 20.25 -405.65 

145 QL 
0.00 -3.672E-01 -248.43 4.63 295.59 -2.05 -657.21 

6.0E-01 -3.672E-01 -248.43 4.63 295.59 -4.82 -508.15 
-359.091.20 -3.672E-01 -248.43 4.63 295.59 -7.60 

1. 80 -3.672E-01 -248.43 4.63 295.59 -10.38 -210.03 
2.40 -3.672E-01 -248.43 4.63 295.59 -13.15 -60.97 

146 QD 
0.00 -1278.24 -7694.81 -127.09 1534.04 -202.18 -9554.06 

6.0E-01 -1278.24 -7346.42 -127.09 1534.04 -125.93 -5028.48 
1.20 -1278.24 -6733.72 -127.09 1534.04 -49.68 -791.22 
1. 80 -1278.24 -6121. 02 -127.09 1534.04 26.57 3051. 99 
2.40 -1278.24 -5772.63 -127.09 1534.04 102.83 6606.87 

146 QL 
0.00 -834.66 -3786.55 -60.41 763.68 -95.78 -4855.92 

6.0E-01 -834.66 -3676.42 -60.41 763.68 -59.54 -2606.02 
1.20 -834.66 -3346.03 -60.41 763.68 -23.30 -488.27 
1. 80 -834.66 -3015.64 -60.41 763.68 12.95 1409.22 
2.40 -834.66 -2905.51 -60.41 763.68 49.19 3174.55 

147 QD 
0.00 -2118.36 2731.97 -46.41 -963.60 11. 96 10919.14 
2.46 -2504.55 4497.41 -46.41 -963.60 125.98 2319.63 
4.91 -2877.83 6203.84 -46.41 -963.60 240.01 -11132.77 

147 QL 
0.00 -1237.79 1282.95 -21. 07 -478.20 8.91 5177.77 
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112.46 -4774.764.91 -1555.34 2734.61 -21.07 -478.20 

148 QD 
0.00 -6.47 -4231.46 -28.86 -540.53 -74.80 -8520.40 

6.0E-01 -6.47 -3949.15 -28.86 -540.53 -57.49 -6059.61 
1.20 -6.47 -3534.68 -28.86 -540.53 -40.17 -3807.85 
1.80 -6.47 -3120.21 -28.86 -540.53 -22.86 -1817.99 
2.40 -6.47 -2837.90 -28.86 -540.53 -5.54 -37.16 

148 QL 
0.00 -2.53 -805.88 -14 .07 -137.34 -35.53 -1425.12 

6.0E-01 -2.53 -750.81 -14.07 -137.34 -27.09 -952.60 
1.20 -2.53 -585.62 -14 .07 -137.34 -18.65 -546.17 
1.80 -2.53 -420.42 -14 .07 -137.34 -10.21 -249.86 
2.40 -2.53 -365.36 -14.07 -137.34 -1. 77 -19.63 

149 QD 
0.00 9.92 3370.97 4.04 473.61 15.47 -14.65 

9.92 3653.29 4.04 473.61 13.05 -2115.326.0E-01 
1.20 9.92 4067.75 4.04 473.61 10.62 -4425.03 

473.61 8.20 -6996.631.80 9.92 4482.22 4.04 
9.92 4764.54 4.04 473.61 5.77 -9777.262.40 

149 QL 
0.00 3.70 312.99 6.957E-01 55.55 5.61 -5.02 

6.0E-01 3.70 368.05 6.957E-01 55.55 5.19 -203.82 
1.20 3.70 533.24 6.957E-01 55.55 4.77 -468.70 
1.80 3.70 698.44 6.957E-01 55.55 4.36 -843.72 
2.40 3.70 753.50 6.957E-01 55.55 3.94 -1284.81 

150 QD 
-3988.060.00 563.89 -2844.78 22.48 29.78 107.95 

3.62 275.02 -15.03 22.48 29.78 26.59 1695.44 
22.48 29.78 -54.77 -3864.51 

150 QL 
7.24 -11. 82 2794.90 

0.00 -127.08 -1201. 91 12.23 13.21 56.70 -1474.26 
3.62 -257.43 75.04 12.23 13.21 12.46 988.88 
7.24 -386.10 1335.47 12.23 13.21 -31. 79 -2005.06 

151 QD 
0.00 657.37 -2685.47 123.04 162.50 411.15 -3396.21 
3.62 368.50 144.27 123.04 162.50 -34.11 1710.81 
7.24 81. 65 2954.20 123.04 162.50 -479.38 -4425.63 

151 QL 
0.00 17.11 -1232.62 60.59 80.84 202.36 -1723.21 
3.62 -113.25 44.33 60.59 80.84 -16.88 851.06 
7.24 -241.92 1304.76 60.59 80.84 -236.13 -2031.75 

152 QD 
0.00 887.67 -8323.65 -81. 68 1564.37 -136.99 -11506.78 

6.0E-01 887.67 -7975.25 -81. 68 1564.37 -87.98 -6603.89 
1.20 887.67 -7362.55 -81. 68 1564.37 -38.97 -1989.34 
1.80 887.67 -6749.85 -81. 68 1564.37 10.03 2231.17 
2.40 887.67 -6401.46 -81. 68 1564.37 59.04 6163.35 

152 QL 
0.00 367.80 -4048.63 -42.96 777.44 -70.86 -5673.25 

6.0E-01 367.80 -3938.50 -42.96 777.44 -45.08 -3266.10 
1.20 367.80 -3608.11 -42.96 777.44 -19.31 -991.11 
1.80 367.80 -3277.72 -42.96 777.44 6.47 1063.63 
2.40 367.80 -3167.59 -42.96 777.44 32.24 2986.21 

153 QD 
U.UU 229.04 2554.70 l.175E-01 -928.81 96.00 10429.26 
2.46 -157.16 4320.15 2.175E-01 -928.81 95.55 2265.25 
4.91 -530.44 6026.57 2.175E-01 -928.81 95.02 -10751.64 

153 QL 
0.00 33.56 1256.63 -3.25 -459.55 38.34 4970.40 
2.46 -130.60 2007.05 -3.25 -459.55 46.31 1195.45 
4.91 -283.99 2708.28 -3.25 -459.55 54.29 -4852.78 

154 QD 
0.00 7.566E-01 -3813.23 -30.79 -438.78 -68.24 -7491. 78 

6.0E-01 7.566E-01 -3530.92 -30.79 -438.78 -49.76 -5281.93 
1.20 7.566E-01 -3116.45 -30.79 -438.78 -31. 28 -3281.11 
1.80 7.566E-01 -2701.98 -30.79 -438.78 -12.80 -1542.19 
2.40 7.566E-01 -2419.67 -30.79 -438.78 5.67 -12.30 

154 QL 
0.00 1.53 -785.78 -15.00 -110.36 -31.50 -1364.15 

6.0E-01 1. 53 -730.71 -15.00 -110.36 -22.50 -903.70 
1.20 1. 53 -565.52 -15.00 -110.36 -13.50 -509.32 
1.80 1.53 -400.32 -15.00 -110.36 -4.49 -225.08 
2.40 1. 53 -345.26 -15.00 -110.36 4.51 -6.91 

155 QD 
0.00 1.609E-01 2341.23 1. 77 313.49 5.042E-01 -5.045E-01 

6.0E-Ol 1.609E-01 2623.55 1. 77 313.49 -5.571E-Ol -1483.33 
1.20 1. 609E-01 3038.01 1. 77 313.49 -1.62 -3175.19 
1.80 1. 609E-01 3452.48 1. 77 313.49 -2.68 -5128.95 
2.40 1. 609E-01 3734.80 1. 77 313.49 -3.74 -7291. 74 

155 QL 
0.00 3.541E-0l 308.47 6.349E-01 52.12 6.351E-01 -1.55 

6.0E-01 3.54lE-Ol 363.53 6.349E-01 52.12 2.54lE-01 -197.64 
1.20 3.541E-01 528.73 6.349E-01 52.12 -1.268E-01 -459.81 
1. 80 3.541E-01 693.92 6.349E-01 52.12 -5.078E-01 -832.11 
2.40 3.54lE-Ol 748.99 6.349E-01 52.12 -8.888E-0l -1270.49 

156 QD 
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3.62 -308.43 6.14 4.49 27.90 9.56 1847.19 
7.24 -595.28 2816.07 4.49 27.90 -6.70 -3789.39 

156 QL 
0.00 210.44 -1248.10 3.37 12.95 16.74 -1671.30 
3.62 80.08 28.85 3.37 12.95 4.55 959.00 
7.24 -48.59 1289.28 3.37 12.95 -7.63 -1867.79 

157 QD 
0.00 228.87 -2725.07 41.54 132.34 135.57 -3576.02 
3.62 -60.00 104.67 41. 54 132.34 -14.75 1674.29 
7.24 -346.84 2914.61 41.54 132.34 -165.08 -4318.85 

157 QL 
0.00 259.62 -1220.11 20.05 65.17 65.08 -1702.97 
3.62 129.26 56.84 20.05 65.17 -7.46 826.04 
7.24 5.952E-01 1317.27 20.05 65.17 -80.00 -2102.03 

158 QD 
0.00 -77.62 -8270.46 -45.97 1579.95 -63.68 -11573.05 

6.0E-01 -77.62 -7922.07 -45.97 1579.95 -36.10 -6702.08 
1.20 -77.62 -7309.37 -45.97 1579.95 -8.51 -2119.43 
1.80 -77.62 -6696.67 -45.97 1579.95 19.07 2069.17 
2.40 -77.62 -6348.28 -45.97 1579.95 46.66 5969.43 

158 QL 
0.00 33.36 -4014 .48 -24.03 783.94 -33.47 -5625.37 

6.0E-01 33.36 -3904.35 -24.03 783.94 -19.06 -3238.71 
1.20 33.36 -3573.96 -24.03 783.94 -4.64 -984.21 
1.80 33.36 -3243.57 -24.03 783.94 9.77 1050.04 
2.40 33.36 -3133.45 -24.03 783.94 24.19 2952.14 

159 QD 
0.00 -607.92 2414.48 26.00 -912.54 143.31 10215.71 
2.44 -942.21 4177.77 26.00 -912.54 79.80 2443.93 
4.89 -1268.02 5896.34 26.00 -912.54 16.29 -10160.45 

159 QL 
0.00 -236.99 1224.09 10.99 -450.90 65.85 4931.13 
2.44 -378.91 1972.71 10.99 -450.90 39.02 1259.84 
4.89 -513.78 2684.07 10.99 -450.90 12.18 -4677.92 

160 QD 
0.00 3.408E-01 -3830.21 -28.24 -463.38 -63.11 -7538.80 

6.0E-01 3.408E-01 -3547.90 -28.24 -463.38 -46.17 -5318.76 
1.20 3.408E-01 -3133.43 -28.24 -463.38 -29.22 -3307.75 
1.80 3.408E-01 -2718.96 -28.24 -463.38 -12.28 -1558.64 
2.40 3.408E-01 -2436.65 -28.24 -463.38 4.66 -18.57 

160 QL 
0.00 5. 148E-0l -795.61 -13.75 -124.74 -30.21 -1391. 36 

6.0E-01 5.148E-01 -740.55 -13.75 -124.74 -21. 96 -925.01 
1.20 5.148E-01 -575.35 -13.75 -124.74 -13.71 -524.73 
1.80 5.148E-01 -410.16 -13.75 -124.74 -5.46 -234.58 
2.40 5.148E-01 -355.09 -13.75 -124.74 2.79 -10.51 

161 QD 
0.00 -4.40 2341.89 1.20 315.51 -6.43 -2.765E-01 

6.0E-01 -4.40 2624.21 1.20 315.51 -7.16 -1483.50 
1.20 -4.40 3038.68 1.20 315.51 -7.88 -3175.76 
1. 80 -4.40 3453.14 1.20 315.51 -8.60 -5129.91 
2.40 -4.40 3735.46 1.20 315.51 -9.32 -7293.10 

161 QL 
0.00 -2.00 308.00 5. 144E-01 51.19 -2.94 -1.14 

6.0E-01 -2.00 363.07 5.144E-01 51.19 -3.25 -196.96 
1.20 -2.00 528.26 5.144E-01 51.19 -3.55 -458.85 
1. 80 -2.00 693.46 5.144E-01 51.19 -3.86 -830.87 
2.40 -2.00 748.52 5.144E-01 51.19 -4.17 -1268.97 

162 QD 
0.00 382.12 -2853.13 -9.32 23.90 -34.02 -3892.02 
3.62 93.25 -23.39 -9.32 23.90 -2.981E-01 1821. 70 
7.24 -193.60 2786.55 -9.32 23.90 33.42 -3708.03 

162 QL 
0.00 109.21 -125J.50 -.L!H l1.:n -14.41 -Hi85.38 
3.62 -21.15 23.44 -3.91 11.31 -2.480E-01 964.46 
7.24 -149.81 1283.88 -3.91 11.31 13.91 -1842.78 

163 QD 
0.00 354.71 -2679.80 -3.28 103.51 -17 .00 -3420.38 
3.62 65.84 149.95 -3.28 103.51 -5.12 1666.09 
7.24 -221. 01 2959.88 -3.28 103.51 6.76 -4490.90 

163 QL 
0.00 139.42 -1206.39 -2.05 50.90 -10.05 -1658.87 
3.62 9.07 70.55 -2.05 50.90 -2.62 820.50 
7.24 -119.60 1330.99 -2.05 50.90 4.82 -2157.22 

164 QD 
0.00 321.10 -8349.24 -19.04 1598.80 -3.18 -11713.81 

6.0E-01 321.10 -8000.85 -19.04 1598.80 8.24 -6795.57 
1.20 321.10 -7388.14 -19.04 1598.80 19.66 -2165.66 
1. 80 321. 10 -6775.44 -19.04 1598.80 31. 09 2070.20 
2.40 321.10 -6427.05 -19.04 1598.80 42.51 6017.74 

164 QL 
0.00 156.62 -4054.61 -9.56 793.47 -1. 91 -5721.33 

6.0E-01 156.62 -3944.48 -9.56 793.47 3.82 -3310.59 
1.20 156.62 -3614.09 -9.56 793.47 9.56 -1032.01 
1.80 156.62 -3283.70 -9.56 793.47 15.30 1026.32 
2.40 156.62 -3173.58 -9.56 793.47 21.04 2952.49 

j
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-897.32 201.51 10244 .160.00 -136.03 2402.57 50.05 

79.48 2516.892.44 -451. 83 4165.15 50.05 -897.32 
50.05 -897.32 -42.55 -10036.36 

165 QL 
4.88 -760.45 5887.68 

0.00 -73.49 1203.82 24:05 -443.28 97.48 4920.62 
2.44 -207.51 1951. 85 24.05 -443.28 38.85 1306.44 

2666.51 24.05 -443.28 -19.78 -4571. 964.88 -335.56 

166 QD 
0.00 -7.43 -3837.32 -25.57 -473.51 -68.76 -7560.94 

6.0E-01 -7.43 -3555.01 -25.57 -473.51 -53.42 -5336.64 

1.20 -7.43 -3140.54 -25.57 -473.51 -38.07 -3321.37 

1.80 -7.43 -2726.07 -25.57 -473.51 -22.73 -1567.99 

2.40 -7.43 -2443.76 -25.57 -473.51 -7.38 -23.65 

166 QL 
0.00 -3.65 -798.99 -12.45 -129.61 -33.54 -1401. 77 

6.0E-01 -3.65 -743.92 -12.45 -129.61 -26.07 -933.39 

1.20 -3.65 -578.73 -12.45 -129.61 -18.59 -531. 09 

1. 80 -3.65 -413.54 -12.45 -129.61 -11.12 -238.92 
2.40 -3.65 -358.47 -12.45 -129.61 -3.65 -12.82 

167 QD 
0.00 -7.56 2328.52 1.30 290.09 -11.07 4.60 

290.09 -11. 85 -1470.606.0E-01 -7.56 2610.83 1.30 
3025.30 1.30 290.09 -12.62 -3154.83 

-7.56 3439.77 1.30 290.09 -13.40 -5100.95 
1.20 -7.56 
1.80 
2.40 -7. Sfi 3722.08 1.30 290.09 -14.18 -7256.11 

167 QL 
0.00 -3.69 301. 71 5.8-50E-01 39.62 -5.42 1.24 

6.0E-01 -3.69 356.78 5.850E-01 39.62 -5.77 -190.80 
1.20 -3.69 521. 97 5.850E-01 39.62 -6.13 -448.92 
1.80 -3.69 687.16 5.850E-01 39.62 -6.48 -817.17 
2.40 -3.69 742.23 5.850E-Ol 39.62 -6.83 -1251.49 

168 QD 
-2950.05 -16.29 18.45 -62.81 -4258.250.00 -434.92 

3.62 -723.79 -120.31 -16.29 18.45 -3.88 1806.21 
7.24 -1010.64 2689.62 -16.29 18.45 55.05 -3372.79 

168 QL 
-43.68 -1293.94 -7.79 8.44 -30.12 -1825.270.00 

970.923.62 -174.04 -17.00 -7.79 8.44 -1.93 
8.44 26.27 -1689.967.24 -302.71 1243.43 -7.79 

169 QD 
-64.13 -3615.450.00 -1096.27 -2749.65 -17.38 72.40 

-17 .38 72.40 -1.23 1723.803.62 -1385.14 80.10 
2890.03 -17 .38 72 .40 61. 68 -4180.42 

169 QL 
7.24 -1671.99 

0.00 -448.27 -1251.67 -8.88 35.38 -32.69 -1793.72 
3.62 -578.62 25.27 -8.88 35.38 -5.729E-Ol 849.52 

-707.29 1285.70 -8.88 35.38 31.55 -1964.337.24 

170 QD 
-8009.48 -13.95 1551.10 28.29 -11463.74 

6.0E-Ol -2786.63 -7661.09 -13.95 1551.10 36.66 -6749.36 
0.00 -2786.63 

1.20 -2786.63 -7048.39 -13.95 1551.10 45.03 -23Z3.30 
1. 80 -2786.63 -6435.69 -13.95 1551.10 53.40 1708.71 
:2.4U -2786.63 -6087.30 -13.95 1551.10 61. 78 5452.39 

170 QL 
0.00 -1415.93 -3900.59 -6.46 769.21 14.63 -5655.06 

6.0E-Ol -1415.93 -3790.46 -6.46 769.21 18.51 -3336.74 
1.20 -1415.93 -3460.07 -6.46 769.21 22.39 -1150.57 
1. 80 -1415.93 -3129.68 -6.46 7159.21 2b.lb 815.35 
2.40 -1415.93 -3019.!l!l -6.46 769.21 30.14 2649 10 

171 QD 
0.00 -3271.30 2276.07 60.69 -852.53 2JO.00 96157.52 

4038.65 60.69 -852.53 90.03 2248.662.44 -3587.10 
-3895.72 5761.18 60.69 -852.53 -57.95 -9996.12 

171 QL 
4.88 

-420.5!1 116.75 4609.450.00 -1655.90 1122.03 29.83 
2.44 -1789.92 1870.86 29.83 -420.59 44.01 1192.72 
4.88 -1917.97 2585.52 29.83 -420.59 -28.73 -4488.22 

172 QD 
-9.56 -3781.21 -17.51 -392.02 -53.91 -7411. 47 

6.0E-01 -9.56 -3498.90 -17.51 -392.02 -43.40 -5220.82 
0.00 

1. 20 -9.56 -3084.43 -17.51 -392.02 -32.89 -3239.22 
1. 80 -9.56 -2669.96 -17.51 -392.02 -22.39 -1519.51 
2.40 -9.56 -2387.65 -17.51 -392.02 -11. 88 -8.83 

172 QL 
0.00 -4.78 -771.50 -8.56 -89.44 -26.51 -1328.22 

6.0E-01 -4.78 -716.44 -8.56 -89.44 -21.37 -876.33 
1.20 -4.78 -551.25 -8.56 -89.44 -16.24 -490.52 
1. 80 -4.78 -386.05 -8.56 -89.44 -11. 10 -214.84 
2.40 -4.78 -330.99 -8.56 -89.44 -5.96 -5.23 

211 QD 
0.00 20.52 -321. 79 10.60 35.85 17.25 -70.94 

7.5E-01 20.52 -177.63 10.60 35.85 9.30 116.34 
i .50 20.52 -33.47 10.60 35.85 1.35 195.51 
2.25 20.52 110.68 10.60 35.85 -6.60 166.55 
3.00 20.52 254.84 10.60 35.85 -14.54 29.48 

211 QL 
0.00 -6.228E-01 -6.24 10.47 3.84 16.41 -10.46 
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1.50 -6.228E-01 -6.24 10.47 3.84 7.026E-01 -1.10 
2.25 -6.228E-01 -6.24 10.47 3.84 -7.15 3.59 
3.00 -6.228E-Ol -6.24 10.47 3.84 -15.00 8.27 

212 QD 
0.00 -85.01 -415.41 123.60 44.00 181.09 -327.30 

7.5E-01 -85.01 -271. 25 123.60 44.00 88.39 -69.80 
1.50 -85.01 -127.09 123.60 44.00 -4.30 79.58 
2.25 -85.01 17.06 123.60 44.00 -97.00 120.84 
3.00 -85.01 161. 22 123.60 44.00 -189.70 53.98 

212 QL 
0.00 -19.44 -51. 70 50.04 6.77 72.97 -84.78 

7.5E-0l -19.44 -51. 70 50.04 6.77 35.44 -46.01 
1.50 -19.44 -51. 70 50.04 6.77 -2.08 -7.23 
2.25 -19.44 -51. 70 50.04 6.77 -39.61 31.54 
3.00 -19.44 -51. 70 50.04 6.77 -77.14 70.32 

213 QD 
0.00 143.53 -326.86 -32.90 34.22 -46.89 -127.40 

7.5E-01 143.53 -182.70 -32.90 34.22 -22.22 63.68 
1.50 143.53 -38.55 -32.90 34.22 2.46 146.65 
2.25 143.53 105.61 -32.90 34.22 27.14 121.50 
3.00 143.53 249.77 -32.90 34.22 51.81 -11. 76 

213 QL 
0.00 92.52 -20.33 -36.07 12.72 -52.94 -3.12 

7.5E-01 92.52 -20.33 -36.07 12.72 -25.89 12.13 
1.50 92.52 -20.33 -36.07 12.72 1.16 27.37 
2.25 92.52 -20.33 -36.07 12.72 28.21 42.62 
3.00 92.52 -20.33 -36.07 12.72 55.26 57.87 

214 QD 
0.00 -45.36 -428.38 -169.41 -18.96 -254.96 -338.87 

7.5E-01 -45.36 -284.23 -169.41 -18.96 -127.91 -71. 64 
1.50 -45.36 -140.07 -169.41 -18.96 -8.542E-01 87.47 
2.25 -45.36 4.09 -169.41 -18.96 126.20 138.46 
3.00 -45.36 148.24 -169.41 -18.96 253.25 81.34 

214 QL 
0.00 -12.55 -80.08 -101.44 -9.75 -152.31 -129.90 

7.5E-01 -12.55 -80.08 -101.44 -9.75 -76.23 -69.84 
1.50 -12.55 -80.08 -101.44 -9.75 -1. 544E-01 -9.79 
2.25 -12.55 -80.08 -101.44 -9.75 75.92 50.27 
3.00 -12.55 -80.08 -101.44 -9.75 152.00 110.33 

215 QD 
0.00 -202.65 137.81 -40.16 88.40 -54.30 692.50 

7.5E-01 -202.65 281. 96 -40.16 88.40 -24.18 535.09 
1.50 -202.65 426.12 -40.16 88.40 5.94 269.56 
2.25 -202.65 570.28 -40.16 88.40 36.05 -104.09 
3.00 -202.65 714.43 -40.16 88.40 66.17 -585.86 

215 QL 
0.00 -40.16 55.08 -41.22 6.42 -61.41 100.32 

7.5E-01 -40.16 55.08 -41.22 6.42 -30.50 59.01 
1.50 -40.16 55.08 -41. 22 6.42 4. 149E-01 17.70 
2.25 -40.16 55.08 -41.22 6.42 31.33 -23.61 
3.00 -40.16 55.08 -41. 22 6.42 62.24 -64.92 

216 QD 
0.00 2.36 -971. 94 7.56 -405.65 20.25 -2005.22 

7.5E-01 2.36 -827.78 7.56 -405.65 14.58 -1330.32 
1.50 2.36 -663.63 7.56 -405.65 8.91 -763.54 
2.25 2.36 -539.47 7.56 -405.65 3.24 -304.88 
3.00 2.36 -395.31 7.56 -405.65 -2,43 45.66 

216 QL 
0.00 -6.922E-01 -100.80 -4.82 -60.97 -13.15 -295.59 

7.5E-01 -6.922E-01 -100.80 -4.82 -60.97 -9.54 -220.00 
1. ~O -6.922E-01 -100.80 -4.82 -60.97 -5.92 -144.40 
2.25 -6.922E-01 -100.80 -4.82 -60.97 -2.30 -68.80 
3.00 -6.922E-01 -100.80 -4.82 -60.97 1.32 6.80 

219 QD 
0.00 83.46 -3115.84 213.83 -716.04 283.71 -6095.17 

7.5E-01 83.46 -2639.05 213.83 -716.04 123.34 -3911.28 
1.50 83.46 -1766.72 213.83 -716.04 -37.03 -2238.17 
2.25 83.46 -939.35 213.83 -716.04 -197.41 -1246.94 
3.00 83.46 -513.96 213.83 -716.04 -357.78 -726.51 

219 QL 
0.00 40.71 -1523.33 103.26 -349.19 136.83 -2992.74 

7.5E-01 40.71 -1351.26 103.26 -349.19 59.38 -1893.26 
1.50 40.71 -849.56 103.26 -349.19 -18.06 -1050.51 
2.25 40.71 -385.33 103.26 -349.19 -95.50 -607.05 
3.00 40.71 -256.08 103.26 -349.19 -172.94 -386.98 

221 QD 
0.00 319.08 376.39 -48.76 -352.98 -87.29 1055.59 

7.5E-01 319.08 749.93 -48.76 -352.98 -50.72 646.13 
1.50 319.08 1313.44 -48.76 -352.98 -14.15 -119.27 
2.25 319.08 1858.60 -48.76 -352.98 22.42 -1319.42 
3.00 319.08 2206.44 -48.76 -352.98 58.99 -2856.09 

221 QL 
0.00 127.84 311. 35 -22.43 -191. 34 -40.41 560.10 

7.5E-01 127.84 397.39 -22.43 -191. 34 -23.59 305.08 
1.50 127.84 641. 74 -22.43 -191.34 -6.76 -77.62 
2.25 127.84 870.79 -22.43 -191.34 10.06 -653.69 
3.00 127.84 935.42 -22.43 -191. 34 26.88 -1341.25 

(F'J 
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0.00 
7.5E-01 

1.50 
2.25 
3.00 

28.86 
28.86 
28.86 
28.86 
28.86 

-2600.70 
-1325.03 

140.62 
1587.92 
2837.90 

-6.47 
-6.47 
-6.47 
-6.47 
-6.47 

37.16 
37.16 
37.16 
37.16 
37.16 

-13.87 
-9.02 
-4.16 

6.894E-01 
5.54 

-147.29 
1337.77 
1790.28 
1131. 43 
-540.53 

222 QL 
0.00 

7.5E-01 
1.50 
2.25 
3.00 

14.07 
14.07 
14.07 
14.07 
14.07 

-258.71 
-172.67 

71. 68 
300.74 
365.36 

-2.53 
-2.53 
-2.53 
-2.53 
-2.53 

19.63 
19.63 
19.63 
19.63 
19.63 

-5.82 
-3.92 
-2.02 

-1. 253E-01 
1. 77 

53.84 
226.36 
271.20 
122.67 

-137.34 

223 QD 
0.00 

7.5E-01 
1.50 
2.25 
3.00 

-172.55 
-172.55 
-172.55 
-172.55 
-172.55 

-706.89 
-230.11 

642.23 
1469.59 
1894.99 

-51. 78 
-51. 78 
-51. 78 
-51. 78 
-51. 78 

212.78 
212.78 
212.78 
212.78 
212.78 

-42.97 
-4.14 
34.70 
73.54 

112.37 

310.48 
687.66 
554.06 

-261.42 
-1547.70 

223 QL 
0.00 

7.5E-01 
-91.46 
-91. 46 

-385.01 
-212.93 

-20.26 
-20.26 

105.68 
105.68 

-13.45 
1. 75 

58.91 
304.64 

1. 50 -91.46 288.77 -20.26 105.68 16.94 293.65 
2.25 
3.00 

-91.46 
-91. 46 

753.00 
882.24 

-20.26 
-20.26 

105.68 
105.68 

32.13 
47.33 

-116.63 
-750.31 

224 QD 
0.00 -3.50 -1302".53 -79.37 -63.90 -123.84 -583.19 

7.5E-0l -3.50 -825.75 -79.37 -63.90 -64.31 240.72 
1.50 -3.50 46.59 -79.37 -63.90 -4.78 553.85 
2.25 -3.50 873.95 -79.37 -63.90 54.74 185.10 
3.00 -3.50 1299.35 -79.37 -63.90 114.27 -654.45 

224 QL 
0.00 -65.32 -630.11 -29.64 -17.87 -45.52 -290.14 

7.5E-01 -65.32 -458.03 -29.64 -17.87 -23.29 139.42 
1.50 -65.32 43.67 -29.64 -17 .87 -1.06 312.26 
2.25 -65.32 507.90 -29.64 -17.87 21.16 85.80 
3.00 -65.32 637.15 -29.64 -17.87 43.39 -364.06 

225 QD 
0.00 4.04 -3332.89 -9.92 -14.65 -14.28 -379.05 

7.5E-01 4.04 -1740.90 -9.92 -14.65 -6.84 1536.53 
1.50 4.04 41.07 -9.92 -14.65 5.984E-01 2182.33 
2.25 4.04 1804.68 -9.92 -14.65 8.04 1479.54 
3.00 4.04 3370.97 -9.92 -14.65 15.47 -473.61 

225 QL 
0.00 6.957E-01 -311.08 -3.70 -5.02 -5.50 -21. 49 

7.5E-01 6.957E-0l -225.04 -3.70 -5.02 -2.72 190.31 
1.50 6.957E-0l 19.31 -3.70 -5.02 5.458E-02 274.43 
2.25 6.957E-01 248.36 -3.70 -5.02 2.83 165.19 
3.00 6.957E-01 312.99 -3.70 -5.02 5.61 -55.55 

226 QD 
0.00 -129.14 -923.62 -323.19 -6.79 -483.40 -3.78 

7.5E-01 -129.14 -446.63 -323.19 -6.79 -241.00 535.90 
1.50 -129.14 441.89 -323.19 -6.79 1.39 562.86 
2.25 -129.14 1277 .14 -323.19 -6.79 243.79 -107.61 
3.00 -129.14 1702.68 -323.19 -6.79 486.18 -1249.63 

226 QL 
0.00 -85.43 -451.07 -150.59 -8.83 -225.73 -7.73 

7.5E-01 -85.43 -276.99 -150.59 -8.83 -112.79 287.55 
1.50 -65.43 235.71 -150.59 -8.83 1. 490B-01 321.74 
2.25 -05.43 706.06 -150.59 -8.83 113. Uy -49.93 
3.00 -85.43 635.31 -150.59 8.83 22(,.03 -648.41 

0.00 82.95 468.55 124.32 -705.58 224.18 -690.29 
7.5E-01 82.95 945.34 124.32 -705.58 130.94 -1194.68 

1.50 82.95 1817.67 124.32 -705.58 37.70 -2209.87 
2.25 82.95 2645.04 124.32 -705.58 -55.55 -3906.93 
3.00 82.95 3070.43 124.32 -705.58 -148.79 -6074.79 

227 QL 
0.00 40.37 221.14 69.55 -344.60 122.70 -360.21 

7.5E-01 40.37 393.22 69.55 -344.60 70.53 -569.09 
1.50 40.37 894.92 69.55 -344.60 18.36 -1034.69 
2.25 40.37 1359.14 69.55 -344.60 -33.80 -1899.58 
3.00 40.37 1488.39 69.55 -344.60 -85.97 -2987.87 

228 QD 
0.00 -147.78 -212.16 -87.46 -269.30 -142.58 697.88 

7.5E-01 -147.78 264.62 -87.46 -269.30 -76.99 704.02 
1.50 -147.78 1136.96 -87.46 -269.30 -11.39 199.37 
2.25 -147.78 1964.32 -87.46 -269.30 54.20 -987.16 
3.00 -147.78 2389.72 -87.46 -269.30 119.80 -2644.48 

228 QL 
0.00 -78.75 -120.00 -34.04 -136.54 -56.64 302.13 

7.5E-01 -78.75 52.07 -34.04 -136.54 -31.11 349.11 
1.50 -78.75 553.78 -34.04 -136.54 -5.58 139.37 
2.25 -78.75 1018.00 -34.04 -136.54 19.95 -469.67 
3.00 -78.75 1147.25 -34.04 -136.54 45.48 -1302.10 

229 QD 
0.00 30.79 -2262.10 7.566E-01 12.30 -3.40 -164.98 

7.5E-01 30.79 -1175.63 7.566E-01 12.30 -3.97 1137.08 
1.50 30.79 100.81 7.566E-01 12.30 -4.54 1548.50 
2.25 30.79 1358.90 7.566E-01 12.30 -5.10 990.46 
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229 QL 
0.00 

7.5E-01 
15.00 
15.00 

-278.81 
-192.77 

1.53 
1.53 

6.91 
6.91 

8.717E-02 
-1.06 

20.52 
208.12 

1.50 
2.25 
3.00 

15.00 
15.00 
15.00 

51.58 
280.63 
345.26 

1.53 
1. 53 
1.53 

6.91 
6.91 
6.91 

-2.21 
-3.36 
-4.51 

268.03 
134.58 

-110.36 

230 QD 
0.00 

7.5E-0l 
1.50 
2.25 

-57.16 
-57.16 
-57.16 
-57.16 

-554.33 
-77.55 
794.79 

1622.15 

6.06 
6.06 
6.06 
6.06 

98.94 
98.94 
98.94 
98.94 

45.64 
41.10 
36.55 
32.01 

497.57 
760.34 
512.31 

-417.59 

3.00 -57.16 2047.55 6.06 98.94 27.47 -1818.28 

230 QL 
0.00 

7.5E-01 
1.50 
2.25 
3.00 

-28.47 
-28.47 
-28.47 
-28.47 
-28.47 

-303.84 
-131. 76 

369.94 
834.17 
963.42 

12.26 
12.26 
12.26 
12.26 
12.26 

47.62 
47.62 
47.62 
47.62 
47 .62 

36.19 
27.00 
17.81 

8.62 
-5.743E-01 

162.42 
347.28 
275.41 

-195.75 
-890.31 

231 QD 
0.00 

7.5E-01 
-3.042E-01 
-3.042E-01 

-1169.96 
-693.18 

-1.29 
-1.29 

-1.98 
-1. 98 

-4.02 
-3.05 

-381.91 
342.57 

1.50 
2.25 
3.00 

-3.042E-01 
-3.042E-01 
-3.042E-01 

179.16 
1006.52 
1431.92 

-1.29 
-1.29 
-1.29 

-1.98 
-1.98 
-1.98 

-2.09 
-1.12 

-1.568E-01 

556.27 
88.09 

-850.88 

231 QL 
0.00 12.66 -596.76 -2.83 -2.72 -4.95 -259.40 

7.5E-01 
1.50 

12.66 
12.66 

-424.69 
77.01 

-2.83 
-2.83 

-2.72 
-2.72 

-2.83 
-7.022E-01 

145.15 
292.98 

2.25 12.66 541.24 -2.83 -2.72 1.42 41.51 

3.00 12.66 670.49 -2.83 -2.72 3.55 -433.35 

232 QD 
0.00 1.77 -2340.54 -1. 609E-01 -5.045E-01 2.148E-02 -275.00 

7.5E-01 
1.50 

1.77 
1.77 

-1254.07 
22.37 

-1. 609E-01 
-1. 609E-01 

-5.045E-01 
-5.045E-01 

1. 422E-01 
2.628E-01 

1085.88 
1556.13 

2.25 1.77 1280.46 -1. 609E-01 -5.045E-01 3.835E-01 1056.92 

3.00 1.77 2341.23 -1. 609E-01 -5.045E-01 5.042E-01 -313.49 

232 QL 
0.00 6.349E-01 -315.60 -3.541E-0l -1.55 -4.273E-01 -31. 61 

7.5E-01 
1.50 
2.25 

6.349E-01 
6.349E-01 
6.349E-01 

-229.56 
14.79 

243.84 

-3.541E-01 
-3.541E-01 
-3.541E-01 

-1. 55 
-1.55 
-1.55 

-1. 617E-01 
1.039E-01 
3.695E-01 

183.57 
271.08 
165.23 

3.00 6.349E-01 308.47 -3.541E-01 -1.55 6.351E-01 -52.12 

233 QD 
0.00 33.84 -831.55 -105.03 -12.95 -156.45 88.66 

7.5E-01 33.84 -354.57 -105.03 -12.95 -77.68 559.30 

1.50 33.84 533.96 -105.03 -12.95 1.09 517.20 
2.25 33.84 1369.21 -105.03 -12.95 79.86 -222.32 
3.00 33.84 1794.75 -105.03 -12.95 158.63 -1433.39 

233 QL 
0.00 23.80 -413.30 -52.36 -4.55 -78.18 15.07 

7.5E-01 23.80 -241.22 -52.36 -4.55 -38.91 282.02 
1.50 23.80 273.48 -52.36 -4.55 3.641E-01 290.89 
2.2~ 23.l:l0 ·/43.l:l3 -~2.3b -4.~~ 39. b4 -112.11 
3.00 23.80 873.08 -52.36 -4.55 78.91 -738.92 

234 OD 
0.00 73.62 454.47 70.91 -719.58 137.06 -718.19 

7.5E-01 73.62 931. 2b '/0.91 -"/19. ~l:l l:l3.BB -1212.03 
1.50 73.62 1803.60 70.91 -719.58 30.70 -2216.66 
2.25 73.62 2630.96 70.91 -719.58 -22.48 -3903.17 
3.00 73.62 3056.35 70.91 -"/19.58 -75.66 -6060.47 

234 QL 
0.00 35.85 214 .03 38.78 -351.19 73.17 -374.28 

7.5E-01 35.85 386.11 38.78 -351.19 44.08 -577.82 
1.50 35.85 887.81 38.78 -351.19 15.00 -1038.09 
2.25 35.85 1352.04 38.78 -351.19 -14.08 -1897.66 
3.00 35.85 1481.29 38.78 -351.19 -43.17 -2980.62 

236 QD 
0.00 -14.08 -420.08 -29.34 -250.58 -52.19 352.94 

7.5E-01 -14.08 56.71 -29.34 -250.58 -30.18 515.02 
1.50 -14.08 929.04 -29.34 -250.58 -8.18 166.31 
2.25 -14.08 1756.41 -29.34 -250.58 13.83 -864.28 
3.00 -14.08 2181. 80 -29.34 -250.58 35.83 -2365.67 

236 QL 
0.00 -5.35 -227.45 -11.80 -126.74 -21. 75 122.45 

7.5E-01 -5.35 -55.38 -11.80 -126.74 -12.90 250.02 
1. 50 -5.35 446.32 -11.80 -126.74 -4.05 120.86 
2.25 -5.35 910.55 -11.80 -126.74 4.80 -407.59 
3.00 -5.35 1039.80 -11.80 -126.74 13.65 -1159.43 

237 QD 
0.00 28.24 -2245.12 3.408E-01 18.57 -3.64 -138.64 

7.5E-01 28.24 -1158.65 3.408E-01 18.57 -3.89 1150.68 
1.50 28.24 117.79 3.408E-01 18.57 -4.15 1549.37 
2.25 28.24 1375.88 3.408E-01 18.57 -4.40 978.60 
3.00 28.24 2436.65 3.408E-01 18.57 -4.66 -463.38 

237 QL 
0.00 13.75 -268.97 5.148E-01 10.51 -1. 25 35.65 

7.5E-01 13.75 -182.93 5.148E-01 10.51 -1.63 215.87 
1. 50 13.75 61. 42 5.14 8E-0 1 10.51 -2.02 268.40 
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238 QD 
0.00 -68.05 -512.54 2.73 132.64 37.67 565.27 

7.5E-01 -68.05 -35.75 2.73 132.64 35.62 796.69 
1.50 -68.05 836.5B 2.73 132.64 33.58 517.32 
2.25 -68.05 1663.95 2.73 132.64 31. 53 -443.93 
3.00 -68.05 2089.34 2.73 132.64 29.48 -1875.97 

238 QL 
0.00 -33.21 -278.91 4.12 67.05 22.53 201. 95 

7.5E-01 -33.21 -106.83 4.12 67.05 19.44 368.11 
1.50 -33.21 394.87 4.12 67.05 16.35 277.55 
2.25 -33.21 B59.10 4.12 67.05 13.26 -212.31 
3.00 -33.21 988.35 4.12 67.05 10.17 -925.57 

239 QD 
0.00 -21. 61 -1156.71 35.20 -1. 68 51.30 -367.95 

7.5E-01 -21. 61 -679.92 35.20 -1. 68 24.90 346.60 
1.50 -21. 61 192.41 35.20 -1.68 -1. 50 550.35 
2.25 -21. 61 1019.78 35.20 -1. 6B -27.90 72.23 
3.00 -21.61 1445.17 35.20 -1. 68 -54.30 -876.68 

239 Q1. 
0.00 -11. 62 -592.15 16.03 -9.989E-01 23.40 -251. 16 

7.5E-01 -11. 62 -420.07 16.03 -9.989E-01 11.37 149.93 
1.50 -11. 62 81.63 16.03 -9.989E-01 -6.504E-01 294.30 
2.25 -11. 62 545.85 16.03 -9.989E-01 -12.67 39.37 
3.00 -11. 62 675.10 16.03 -9.9B9E-01 -24.70 -438.95 

240 OD 
0.00 1.20 -2339.88 4.40 -2.765E-01 6.76 -275.04 

7.5E-01 1.20 -1253.41 4.40 -2.765E-01 3.46 1085.35 
1.50 1.20 23.04 4.40 -2.765E-01 1. 629E-01 1555.10 
2.25 1.20 1281.12 4.40 -2.765E-01 -3.14 1055.40 
3.00 1.20 2341.89 4.40 -2.765E-01 -6.43 -315.51 

240 Q1. 
0.00 5.144E-01 -316.06 2.00 -1.14 3.07 -32.08 

7.5E-01 5.144E-01 -230.03 2.00 -1.14 1.57 1B3.45 
1.50 5.144E-01 14.32 2.00 -1.14 6.781E-02 271.31 
2.25 5.144E-01 243.38 2.00 -1.14 -1. 43 165.81 
3.00 5.144E-01 308.00 2.00 -1.14 -2.94 -51.19 

241 00 
0.00 -10.15 -802.26 27.05 1.20 41.15 139.00 

7.5E-01 -10.15 -325.28 27.05 1.20 20.86 587.66 
1.50 -10.15 563.25 27.05 1.20 5.753E-01 523.60 
2.25 -10.15 1398.50 27.05 1.20 -19.71 -237.90 
3.00 -10.15 1824.04 27.05 1.20 -40.00 -1470.93 

241 01. 
0.00 -6.81 -402.75 12.60 2.775E-01 19.09 36.22 

7.5E-01 -6.81 -230.67 12.60 2.775E-01 9.64 295.26 
1.50 -6.81 284.03 12.60 2.775E-01 1.894E-01 296.22 
2.25 -6.81 754.37 12.60 2.775E-01 -9.26 -114.69 
3.00 -6.81 883.62 12.60 2.775E-01 -18.71 -749.40 

243 00 
0.00 71.42 440.32 28.01 -743.11 6l'l.45 -734.65 

7.5E-01 71. 42 917.10 28.01 -743.11 48.44 -1217.87 
1.50 71.42 1789.44 28.01 -743.11 27.42 -2211.88 
2.25 71.42 2616.80 2B.01 -743.11 6.41 -3B87.77 
3.00 71.42 3042.19 28.01 -743.11 -14.60 -6034.45 

243 01. 
0.00 34.76 206.84 15.07 -362.32 35.98 -382.84 

7.5E-01 34.76 378.91 15.07 -362.32 24.68 -580.99 
1.50 34.76 880.61 15.07 -362.32 13.38 -1035.86 
2.25 34. 16 1344.84 15.01 -362.32 2.08 -1890.03 
3.00 34.76 1474.09 15.07 -362.32 -9.22 -2967.59 

:144 00 
0.00 -40.06 -459.30 26.22 -253.91 33.59 298.84 

7.5E-01 -40.06 17.48 26.22 -253.91 13.93 490.33 
1.50 -40.06 889.82 26.22 -253.91 -5.73 171. 03 
2.25 -40.06 1717.18 26.22 -253.91 -25.40 -830.14 
3.00 -40.06 2142.58 26.22 -253.91 -45.06 -2302.11 

244 01. 
0.00 -19.81 -248.12 14.04 -128.92 18.21 94.24 

7.5E-01 -19.81 -76.04 14.04 -128.92 7.68 237.31 
1.50 -19.81 425.66 14.04 -128.92 -2.85 123.65 
2.25 -19.81 889.89 14.04 -128.92 -13.38 -389.30 
3.00 -19.81 1019.14 14.04 -128.92 -23.90 -1125.65 

245 QO 
0.00 25.57 -2238.01 -7.43 23.65 -14.91 -127.46 

7.5E-01 25.57 -1151.54 -7.43 23.65 -9.34 1156.53 
1. 50 25.57 124.90 -7.43 23.65 -3.76 1549.89 
2.25 25.57 1382.98 -7.43 23.65 1. 81 973.79 
3.00 25.57 2443.76 -7.43 23.65 7.38 -473.51 

® 



V.1.~I \-'~I V A~) 0 A
 
VClVI\i J'I\"i'(JV~) SV.USU:.i:\L\!n
 

:'11:':·'j'.'I.!. SVJ.'In~!\·:l '11d1S >IJN)I~U. t.JvSfl(1nr
 
V )-1 ] I\! V >1 :.J ! ,: 1\1 nI(I O.J .V110 rr V '"1
 

. 
';-TfTT(YVv ~T V j~.r\: 0T\·c;iTIT 

,\.1. Co~)))... 

"vi' ~L (I \1>1 \~ ;\Q () .:\. 

O.lJfQlI\··S 'lIa dD.SeI 
'] ~1.I. V:~I I·LL ~ 1'J1.L \--(1 ~1 dO '1 \'?I..L1\1:IT J ~ N![ lGJI0 

)If1JJ.Jn 
HVNV.L NY)II(1Il.~I.\N3dNVcIOdV'"] 

I
 
.~ '\1 

-.~--. --~--.---..,.........-..-.' --. ... .-" •.._-_._-;>-'-~--i--:--:-:·~------:--- , 



,/ ,,:t~ 
" 

t 

L.-\PORAN ~1~i''';\T:LI])IKANTANAII 

GED'UNG CENTRAL ()PERr\1'ING T'I:lEl~,TRE (COT)
 
l~SUP DR. Sf\RDJrrO
 

YO (;Y .~\J(l\R T1-\
 

1: PENDAEULUAN 

Ll.'Latar B~~knJ1g
 

F0i1dasi merupaknJ1 Slfllktur b::!"\'~h b:!i1glin~!~ :,"2ng bcr(lil1gsi unl\:k ;ncn::n)s~.'l.; be,:: ~.~:: :.~.:.,
 

bangunan ke tanah das:>.r. Je;-.:s dan dir:1cn.< ;"ond~5i han:s seckmikii'.l1 schi~:f:g,! ::'!:::~:: .:.: .
 

j I. 0 b"~""Jrnampu men Ul\.lIl1~ (;~ .. ll 

~man bagi bangu!lan. 

D t . k . 1. 0'..a" mengcl1:11 (I,1C 1::>1 dan 

)....... '" ~'I ~. , .••• '(11 ..
(1 ' l"•. pl:IlLl".I1,I,1 ; .•. 1.:- lllllL.:-!'.ln 

,:,., " "1 """,- .•.. I ",..:.,,( 1,1,1,.1 1.1 1l1t:1L.p:1!'.:111 

••. f'....... l' 'I 0\" I.,I'.~ I! ., ... ,.
'(;,.I,,(JI (1,:151" 1 ...... :.1 .(\,~ " ... 

0"1: .... ,',." _ '.,' I' , >:,>" n,1 :-."ll ",.. ll". ~, .. 1.:- . 

0 • ., .. .: , ,". I' :"lIo ., .~ " • .J. 1._- ..J.,.' U I I. 1 , :,"" 1"" - ..'1t",_." ''''; .. , t •.aa a:11 p(;;ranc~ngan Jt.:nt::. l,,111 1,.:;:><\5Ilo.;:, uU~" •. ·:- :0[11.'''::-1. n U.,. :-"1:: ~) r"I .. l. .:.., .', '- .. l. ,_ ... ' . 

Ylckanikn Tanah, Jlirl!~:'.11 Td-:!'.ik Siril r:lb~i:.::, Td:nik LiCi:--r 1l:1:\:1 d!i;~inl:; ~:::::~:..: .... : ... 

ser<lllgka1an \..enyelidik:lr: l<111~:.:: di k"J..::1:;j i'~'::":.'1ll:1 

Til~::lre (COT) RSUP Ik S:lrtl,iiil) th Kl1nll'k:~ :\.~1I1' 

Hasi: pCI1)'cli~libl1 1;111:111 Y:lI1:; 1~1a11 dihl:.-::::1:1l-:nn 

1.2. TlIiun"n Pcnvclidiknn, 

Pt:mb~[1~~lIn~!Il \-:I<:dl::~~, C.~:;l;.~: :. ::'~" , .: .
 

I 'f'. Sard,iill) \'(l~:Y;lk:::l:\
 

d:l1"r~pL1n d:![1:ll
 :i .(·i~:...\i I ..~~:: .. ::. :.. ~ 

?enYI~lidikan t:lnah ynng dilaks'"?.I1:lbn mCl1lrll::;~':li Illjllan llnll.lk l11L::l:..:<:I:dHii b:.1C~.1:l:1 . .l l ·:11 ".. ;i. : 

indeks, dan parmncter·pnrnmcl-:'i lckni$ l:ln:lh Jn$:1r bnngllllan. D:1I:1 lcrscb'll di£lIn;~k:'.11 l::·.:~-: 

anillisis penentuClI1 kedntn;"\1:1r.. c~:'n dukllilg d:~.-. pcrkir:l:1n pcnUi'lIn:ln yang f11ullgkin '.cij:'.di. 

,., 
: 

1.3. Wnktu PCl1vclid ikn 11
 

Pekerjaan pen::elidikan lunub :'ang lcrdiri ~~:'.5 pckcrjaun 1:\pangitr1 dan bt;or:\lo~ium [~.:.:.::
 
, . 

dil<lksanakan d.:llul1l bulan .ltdi·.-\f:IISIIIS 19<':; 
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II. UMUM • 

7.-1 Lol<asi Ric!1.c:ln:l 

Ar~al rencana untuk Gcdung Central Operztlng Theatre (COT) RSUP Dr. Sardjilo tcrlc:~\k (~; 

dalam kompleks RSUP Dr. Snrdjito Yogyabrta. lo~asi tcpatnya yaitu di tcpi jaJan mnsuk rum,\;1 

sakit pintu scbtan CmaslIk kira-kiia 75 111). rna:: snat penycliqikan; laban dipen.uhi cengnn 

bangu'nan yang sednng dibongka: sehingga pcny~;ic\ikan terpaksa· dilnku~a!1 di luar r::nC~1I1<.l 

de.l1ah, di bagial~ tengah tid;.\k bisn d:sdidiki pada w::-ktu itu. 

W2.laupun tidak terlalll dekc1~ d~ngan b~nglln:1i. di sekitarn:;a, nnmUil bal1g11n~n ini bi:::: 

mengganggu 'bnngum:n di sekitam~'a ji·ka tidakd:,anc<!ng dcngan 5chaik-bnikny~. Oi seb~l~h 

barat 10Kasi rencana tcrdapat Pa\'iliun Kus~lfi1a. c: sebeiah se:atan tcrdapnt ruang mab:i. J: 
sebelnh timttr t('{dapat j<\lan dan g~dl(ng Radio!og: Baru, sedangkan eli utn:-a :crdapat j~J~p d:ln 

Pangsal Perawatan. M'.lka t"nah sdcmpa: ag.~,k miring.. kc sebtan dcng:m sdisih ~'l~\;a:,i 

maksimllm sekitar 1.40 meter. 

Mel1gingat di sr.kitnr loka~: b~ny~k ~'ang t(':',;111: ii ii b<:\\'~h tnn:!h, scpcni bbd lis:~:~:. - ;'.:. 

pipa air, salurnil dininnsi, scp:.ick i~nk clsb... mab :<~hali·hatinn d:::1 kOOi\1iii:'\~i :::\n~ ;-.":::.; 

se:r.l.In fihr,k yang terkait 5al1gatl:~i1 p~l1ting t~nl(am;'; ~:nttik l\\cngh:nc;\ri kl::::;:i:~b;\:1 ~~~.i:: 

;.2. Rencnna B:'lngul1:11l 

C)edung lInluk Central Opcrntin~ Tht';~:ic :,CO"l' i~::;UP Dr, S;,:'djiio Yo~~. ·..~;·:.I .:'::',:;: .;. 

~' .... I. b' I~ . -'; (I" )' ··'l ,,' '. ""'-'1' .:; ';'. I,~\. ''''''-.: ;.\•.. ~.'~...... '" UlrcnC(lnnl\~n c..r .. nt;)l. l,n:1,~. )a~,I:1n .)c...I ....... 1 • wl\an1o. .. 1. 1.. ,,\,... :'0., , .... ,..... '" 

$~bJ.2.ian lagi mnsih ditaml':lh b(ls~mcnt. Ek\,L~i b\;':~illt.:l1i pad~l . 6. JOIn, ~::;lli b.-.';:\::::: :,:: . 

3.10 m. Menurut informasi yang dioe~ikan, ci,-;'\':!~i -I)~OO dipcrkiran s~t;la d::r.g:1n r.w;';;) L1.~.1:. '. 

~::-ki(ar titi!~ sondir 58). 13:\llgllnnn dircncnnabn d::~ r:1I1~~:l hCIOr"\ b~r1l1l."'Il1~: dcn~:::1 .i:1i:1~, ~:,.'; ... 

sekitl": 7,20 m dan denC!h pokok sekj[{\f (j'L~0 iil .\ 28,S<) in. 

2.3. Lingkup Pclscr-jaan 

Pd,erj~an pcnyclidikan yang tcl:~h dilaks<ln:\!,;lil :::::Iiputi pd.crja~n l;1i)~:~g;1n G:~n r-:',::~";::!:·· 

laboratorium, yang [erdiri alas: 

a) 6 (er1m) titik pcngllji~n sondir t'lcr.'<(\p~si[as I(I ton sampai kcdnlam.:l:1 r"cncnpai l:!r~·~,.1n 

deng,m nilai knnis lebih dari 600 kf!/c11l 2 ;;tau s.:'.:ilpai kcmampuC'.f1 f11aksir.1um ~I"t s('ln~ir 1(: 

Ion. 



I 

bj 2 (dua) tit.ik pcmboran manual disertai pengambilon s8mpel-sarnp!e tnnah untuk dip~rib(!. di 

laboruori·um. , 

c) Pengujian sifa:-sifat tanah di laboratorium 2.tas sampc\-sarnple yang aiambil. Jenis pengujia.n 

labor~torium yr..ng dilaksanakan discsuaikan dc:ngnn jcnis tanah dan aplikasinya, yang mcliputi 

: kad~lr air lr:pangan, bc:.rat satuan, berat jenis, angka pori, groda~i bu,ir, dan bes.am~'a 

parameter"kuat geser tanah, Ka:renajenis tar1?h bertlpa pasir, makC\ pcnguji:>.n-pc:ngujian seper.i 
-

b~tas·)atas Atterberg dan konsolidasi tidak c:!aksai1<'..kan. 

D.~nah lokasi dar. situl'Isi titik-titik pen;'clidib...-. lapangan, hasil p\~nglljian sond[:- dar. pembor2:1. 

serta h"sil pemeri~saan laboratoriurl1 dapat dili:·.~i pncb gambar-gnmbar Y:1ng te:-!ampir di lap.:'i2.n 

i r.l. 

L~. £lc\':lsi Dns;!.!:
 

P"da penyelidibl~ ini te!ah c1igunabn perJ11l!~<:?:Jn bi1tai .. ! Bangs,,! Pe~i\\'.';1i~1 y::mg bCr~ld.1 ':i
 

seb(,':lh lItClra la!lal~ ynng Gisclicliki s~bng.ai ~!cv\1si ~ 100.00 m (p-::riks~ situasi titik-;;t;;';
 

pC:1ydi1ikan t:1I\;~h), Eleva."; pCI'l1111k:I:111 t:\::~:h :';\n-; tcrC::1!1tllm r:hi:: ~:l;~~;"':lr'~:1:ni'~r h:~.,::
 

penyelidikan d,ikaitkan' den~anelcvasi e1~sc.: ic::rst::b~L St~dangk:1n :,,'\.~;:I:~:~~~-::1 I::lr;~';iI-h~'t~." 

U:U1a!1 dillkur tcrh:1d'lp penn:.IKnnn tannh di mn::.:r~g-I11:lSi;1£ tit:k !=,\.~!lyclidik:!;·, :'~~:'..; k·r:::::i~~::I:.::·. 

III. HASIL PE!':YELIDIK\i\' 

J, I. L nnis:i n- 1:1 Fis :111 T a1\ :!J1
 

Kondisi tan~h di lobsi pc,nydidik:lII il~i ~CC:1r:; ~:\ri:: h'~:lm;';'~ t',~'nlp:l r:\'!:\.'~::~i :ll':>~\.'::.::,iI' ~.'-i
 

lIkl'l'CI!1 p,lsir \..::l~:\r bcrkcrikii ::::1I1lP:li 1:\ll;\1I lk;~;;\ll ('I.·rl':I';:li \':Hi:l:,i Ot::!·:::.:;:::;.l. :'~·:·.I::.~::::.: ' ..
 

lIn1llmnya sifat endapan vulk::lnis, lapis3n·li1pi~.:::1 (,\11:111 eli lok~;" ini lid:\!: mcr::l:' b:\i\..: kl:tcbl.~:~
 

mnl1pun kepnd~t;\nnya.
 

[)Jri hasil pcnyclidiknn tnn;\11 tcrlarnpir. lapis~11 t,11\:lh :11:"\S tli SCb:1~~i;\11 :~r\':1i h:;ili,;1 la:~:!:1 I:,::;':: ..
 

y<:ng. tid:lk p:ld;lt. Konclisi ill: t~\Inp:\\..:nY:l hall:':~ 'l.·rd;\p:l[ di :;eb:11!i:1I1 ~:",':: ::11.';1 ~·.~i.\, ~\.<!.I:I,';. ::
 , 
'::cbagian beStir tilik-t;T.ik pt::,,~'clidibn r~1enLllljll~,~;:111 ;\d;~l\ya lapi:;an ":\i~.\.:, ~,'-·i:~.':' ,:;(;, ,:.·~..:i.. .. 

tanah sampa ked~1;)rn<Jn :;e\..:it~r 5.50 meter (k:"'l~:ln :libi rer!:\"\·:~11 \:~;1:: r;\t:1·r.~::l It.. bih ,;:::: ; :', 

kg/cm2. Di titik ~ondir SD·2 dCln S13·3, IClpisan cii b<\\\':1hn~':l rcl~:tir tid;:~; 1':ld:'.1 (~::ng:l:' nil:1i Kl'·: 



'/ 

• 
lis:: kural1f! dari 30 ~:g/cr,12, dCllg,111 tcblll lapis:l.ll tid<lk Icbih dari 2.0 l1\t'tc. L1pis,:i1 s;:!:lnju~;-.y~ 

11l1l:rnnya Icbih pacint sampai \..:(;dalama.n sckitar I:\'O melel·. 

Di titik-titik sondir yang lain i1lcl\llnjukkan adanya :?pisan y~:ng Un1\llnnp ci.lkup p"dat dari debt 

denganmuka. tanah ~ampai kcdalaman sekitar 14.0 metc,. 

Di b3W~h 14.0 met~r tereatol adnnya !apisar.-lapisan dcngar: kep:dat"n yal1g lid~k bCrattL"3,:1, 

namun lln1Umnya masih :1;el11pllny~i nilai konis (~c) kbih dari 60 k[.JcmL 

3.2. :\ Itll,:l. Ai,. T :H: :1 h 

Padd S3.at penyelidikan lapang,~11 (Jllli-AguStus 1998, masih 5.~ring :urun huj:'.!:) Londi:: mllka :':ir 

tanah tidole ciapal disimpllibn dcngan· pasti, IG!rer.~ di ti:ik bOi n-I lcrJ::p:'\l <.i. ,::":1l\h P~'::l 

kednlamar. 3.'80 m sedangkar. di titik bor B-2 tidak dijllmp3i air uI;'lah. ivbb air SU~1ur di Ill~r 

kOjjlpleks RSUP Dr. Sardjilo Juga CI1KlIP dalruL D~~.:'\rapbn muk;l ~;r (np:lh pa(I:1 B·! leiS;~blli . / 
terj"di seCf1rn lokal d<1';' bisn di:\ttisi. 

IY. PE~'rbAHAS.A.:\ FOND.·\SI 

4.1. Umunl
 

Hasil penyelidikan r<\n"h ::1el1\ln.iu~~kil..n adany.a k,.,is:.:" kcrCls yang rcl3;i:' 0:::< ': .. n.:tiT1~;:· ...d~:.';·,:
 

~" i...~" , ..1m." anlara 5,.50 . 7.0 1Il (S8-2 Oili: S;;-.: J . '...- .• ~ •• I...... •••• 

ril1gan sampai sedClng Scbclllirnya lapisnn mas dcn~:\Jl kc~~tlat11al; kUri\ll;~, di~ri 2 m:: ler ;d:ri 

mampu mr;ndukung dengan baik. 

Un:~lk banglillan yang !cbil1 !~,'ral sd'agaimann ya:lg dir~ll1c~llg disilli. dil:1!:';h:~:l dcnp.n nd.1n~·'l 

'. .. . .. '. . .~ .. ... .. 

sebagic.n lantai di alas limbun:1;l, l11:lka pcnyclcsai:11l !'olld:l;;i <lg:1k lwrb~"la,
 

Mengingat kondisi lanah yang cukup bail clan bangunnn yang mCl11rtinyai :C\'C! ba\\'ah bcrbcd:>.·
 

bed,\ maka fondas; yang c1iClllggap pali!lg coc('k Cl,~:lI:1h fOlld:1si SlIrlllll":lrl dcn~a;. bcbcri\;':l
 

PC1,/csl"ian, !(cclal;11l1an dari SlIl1IU[<lll I11crupakall L.lI )'ililg peril! m~'I!d(li;;lt pl.:rha;i:::1 ;;a:::: ..:
 

ad<ll~;-a bac;cmClll cl;;n s~nli·b:lscn;C!l1 mC:1gnkib~.tkan p.:ll.jailg liang!sllnl~Ir:::: b-.;rl>cd;!·b::~'1 ::~:.; 
, 

lcntlln~'n mengakib::rknn knrlls~tns dUJ-:u:l£; lnnah tins::;:l:'(\ b·~("bccla plll~. O::-:·,'.:i1:1 kondisi 1~~~C:-·.::
 

mnka fi:'lI1dasi bisa dillraibn sch:1gai bcrik'.1l.
 

SeeClra umul1l dasl1~ t"oncl:lsi Sl':llllr:111 dis:ll'1lIlK:1:1 p:!li.: ·;:!-.:\:lsi -~- SS.50 ;:~ ~'::;::'.:.',i' ..:1-.: ....,,,; (:.:;- .. :
 

v ':J d'o I.' . "'. ,. \' .,' rio. .. I"~" .!' t·· t· .. ···, I ,. 1. ., .,:, , ,~ ~ ..•. ' ;', •• .,-_. ,,<In.,,, l::ol1nn,,:ln palo.. l [.<;fl. c ICI.,.lfl Ill!. . l .. ,1 C lU",l.r ".1.,( eli r.1lI,,:1 1.. 11 ' , .. : , 1 · •. 
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Intar;, 7.50 - 8.90 lll. i<.ed:tl:11ll;"~ lcrscbllt bisa untllK (:!:1s:1r "n:disis k;1pasit~ls duku:'L~ t:'..n:~:l \~.'.<'.: 

;UI1111ran unluk bangunan yang tanpa ba~cmcntl~cl11i-bascl11:::nt. Unluk b.:lgian d~:ig2.n 5:::,11.. 
.1asemcnt, k~dalamnl1 tiaI1g!sumur<ln bisa tinggal sckitar 4.0 meter. Di b;\~i:ln basc::1CI",:. 

~edalam.:ln SlIm!.Iran hisa tingQiI·' 1.50 meter aWu kurang schinQ!:!::llid<lk -:fd:lif la':2i. 
~ ..-..... .... -- 

)cng2.n kondisi tcrscbut, l11ak,~ lInluk 1.:1l\1:\i h:1.<:r,..l1lCnl dis;~~ankc.i, nicngglln~k;'.n :·0::C:\~: p;::~ 

nener'Js yang dasarnya 5ama dengan d2.s.:lr lantai" basen1cnt. Kapasita$ dukunf: ijin (1:~~~I..)) ll:lt~:~: 
0" 

:lat menerus bnsemc,r.t ini b;sa~di(\l11bil :
 

qa (n ct) == 2.0 - 2.::'0 kg/C 111 ~
 

Untuk bangunan c1e!lgan bnt:'.i scmi-b:1SClllcnt. biS:1 di£lIn:tkan ;'011j:~si SU:i1l:~:::-. l:~::~;'.:· 

kedalamnn sekitnr 4·0 m tcrhad:1p 1~111~:1 bl1t:1i sCI:1i·bascmClll (dns:u SUi::ur;'.:", ~':~d;i - s~:"~;) ::: 
". .terhadap elevasi das<ll pCI1)'elidibn). K~p<lsitJ::' dllkung ijin I\~tll'o t:ln::l: c::\:~:~r ~\l::'.t!:'~:: .:: c::·.:~:·::; 

~'::lng berhl!bllng.:ln dCI,g:1.11 SCl1li-l';lS<:Il1~'l1t c\;:jJ;\[ di;;mbil : 

q:o (11 Cl) O~ s. () - I ().Il I, g/ I.: rt \ ~ 

Unlllk brtngllnan tnllj~:1 ial1t<li bnscl11cm:scmi'[,::lscm;:Iil, bisn di~unaka:1 (OJ',eI,::;:; 5Uil'.t;:~:J; ;":::::;'~:" 

keclalamn:l sekil8r S.OG . ~.90 Il1 i~rh.:ld:1p I1W":I (:1:l~!1 sl't.:mp:\t (c1::l~:lr Slll:llIr:'.n i):1d;, - ~S.5(l I;', 

terhadap elevasi dasnr pcnyclidik:ln). K<lpC1sitas dl:kllng ijin nctto lan:,h d::l:-:1r ~,:.::i'.""·::,- ~:j"cr2.!· 

yang t:1: bcrhubungan dCllgall b:::;clIlcm':;Cllli baSC:i),:nt clnp~tdinmb;l : 

(i ~ (n ct) = ! 5,0 kg /CII: ~ 

CATATAN: 

Jika fond.:l!ii baru 'c1ibll:it s:ll1gat clcbl <.:kng'll1 t'ont.l:13i b:1l1glll1ail [nin, m:J:":n pl~rlll pcrlg:1ll1anan 

galian "gel[ tic!.:lk mcngganggu st.1 1ililas bnl1glll1:1n y,',ng [ebh nda. Ul1tuk: fOlldn:-ii ~~II1~Llr2....r'l. hal ini
'

khih ~r:dcrh;'Il':1. c1cnp,rll1 1l)('llf'~'\111;"::'n hlli.~ hl'II)1l j".:HI:1 1""'nll(~ali:1n IIn(lIl: 111(~n':I:~';"lh h~l(\n\'s()r;\n 

l::Inah di sekitar bangunan ynng t~lah nd",. 

-~
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\I" PfNl.{fUP 

Apab:la dalam ;'claksanaal 1 p~kcrjaJ.n nanti, tcrnyata dijump:li h:ll-bal yang menyimpang. 

meragukan, atau tak terduga, maka perlu diadakanpcnyesuaian de~gan keadaan tersebut. 

Kepututan h~ndaKnya diambil oleh fihak-fihak ya:lg mcnguas2.i perrn?salahan 

¥ogya'(ruta, Agllsllls 1998
 

Labo:cl~orium Mckanika T<1I1<1,h
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Pr~e~L n: Pemhangunan ?ed~~ Ce~tral Operating Theatre (COT}RSUP dr. Sardjilo 
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Test no. 

: Rcn-:.ma Pcmbangunan Genung Cen~al .. 
OpC;"3ting Theotre (COT) RSUP Dr..SNJlto 

: RSliP Dr. Sarj ito, Yogyakarta 
: SB i 
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~Oject :Rffi~~:~~G~~::~N TEST ~~~ili~rm:wmY 

t Operat,ing Thc<'ltrc (COT) RSVP Dr. Snrjito Dntc: 29 Juli 19'98
 
t
 Location : RSVP Dr. SNji tC'l - Yogyok.a.rtn Tc.~tM by : Kwo 
I'. T-:st no. : SB 2I 

ElcVEtion : + 96.:.5 ;n 
_ .o.C_.:X:; ==_ ....-.=::.--~-~ ===== - ~==-'=...... =. ...... ~--=- ....~~-==-= => -==-=.c:::s<'Jr: 
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II SM -1-~~.G6 0.00_ 

1II ! 4.50 , 1.92 I 15! 22.<15. 7..7~_~~ _42.97_._.:.__, - _ I SM I~O::l 0.00 I -il-----! 65-;;-'1 1.85 I 1.3"/ 35.37 I 2.56 I 0.95 i 100.00 f 87.86 1 . F I ML 37.;;-- 0.00 'I 

!l 82 (S3.t·~ I 2.CO I lAO.! J.19 17.76 w 61 1.32 l 37.25' 30.30 - - I SM 33,43 0.00 I 
!/ '! [ I l----r ~ I Ii - . I -1.00 "1.4fl L222U7 I 2.73 1.2~ ! ·16.79I ~9.60 - I • , SM I 3-1.99 I 0.00 
I .I
ir b.50 1.85 I'~'63 13.18 2.7.". d.6S I

I 

53.991. 

I I 
_. _-.L..- lLf·._ . ' 

~·:Gtc : 
= [iom ;jir~cl SilCll~ lest 
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GRAIN SIZE ANALYSIS j
 
l 

~~ct Pembanl!'..ln(!n Gc~l.'T1~ Central Operating 

Theatre (C':8TI RSVP Dr. S~.liito Location RSyP' Dr. Sadito. Yogyab.na 
tlBoring 110. BI (Sa I) _ Date i 0 ABU-~tu.;•....:..:l?~9..:::S _ 

lth 3.50 m Mad~ by Ris 

n 
~cific Gravity 2.78 ij 

:1;cription of S:lil _ I 
I 

~ 
S::lnQ " 

~ 
Fin~s !.Gravel 

I COCirse to medi~ Fine 
5 
~ 

., 
~~~.'U.S. standard sieve sizes 

.; 

• 
I ., 

i 
-

e

-
o 

!
0 Cl 0 o ~ ... =Mechanical Clnalysis.~ (Of (0< " 

'" 0~ -~ 
"<t 

j o =Hydro'11e:er cinalysis •,., -i. ~ z ~ 'J 
I I I I I

lCO 

£10 

so 

;;"... 70 

~ 50 
.S 
Lo:.. ~ 

c.: 
.~ -to 
~ 30 

,0 

10 

, 
:; 

, 
: 

\ 

, 
, 
· I · , 
, 
1 

0 1· 10 
(jl~in 

Finer", :0) 

Grewel 

O. i 
Di"l1r,t:tcr, !lUll 

= 

0,01 

0.58 % 

14.28 % 

o \:~ ~ I 
1 
I

: 
1 
I 

! 
! 
I· I 

r 
I 

I 

~ 
I 

II 

Sand 
SitUClay 

55.14 % 
, 4.28 % 

0'0 _ I o7JJ

O.01\.1_~19 
=r=L 0~1) 

0.55 

1-\]--'-~:--1I22.50 _ ... .:.....:.,..:'2..._. ~ 
,I 

___". . ..- ...--------------.--.-.-.•---------- -1 
SOIL jvlECHAN1CS LA!IOKXrORY· CIVIL ENG!~41:ERiNG I)!~!TJ'. G:\DJ:\II ~I:\J).\ LJN1VE~~::;ITY 1 Ii 
==-:::-=.:.;.;.-=:::-:._~.~=._==_"":..~_=:=-:-:-_";. :.::::~:.=.:; ..•. -_._=':.'.~.:••;::.::..-.• =..':~':"'•••~: ••• :":;. :'. ~'::-:'.'.':.' ~. .'. .~ ." __ ' ~"";':.: •• -:'••••.00:;. • ••. • .' • • • 

;pllic 11 



------

,,,	 _.--"- ----_.~-~_._._ - --------'- -----_.. ..-- . -- ------

~ 

t 

._h ",__ .._.x=.	 '1._=---o==~ 

GRA,n-.J SIZE A}~AL '{SIS I 
:t Pcrnoanl!'lnan G~dln:s:: Central ~g 

Theatre (Can RSVP Dr. Sa.;..;.'..:::.:i\.;..;.o _ l.OC:t:i0:1 RSVP Di. Sarii!::>, Y~.·aka..'ta· 

~oring :')0. lliSB 1) _ Date 10 .'\21.15t\15 1.993 _ 
4.50 m	 ~Iade by R:..s----.---,-- 

~ 

fic Gr3vit'l 2:75-'--'  Iiption of ~oil _.	 . 

Sa"d
 
Gravel
 _~C~ne~	 !Fine	 ~Ccarse to medium j 

~ U.S. standard siev0 sizes 
!i 
Ii 

0 ':J C 0.f .. ..... -: 

0 -ei 0	 ~ 
"'
I I I i ! I
 
rl Z ~. ~~ z ~	 II 

~ 
100 

60 r I

I

HI 'I 
~;gO 
II 
~ 
~ 

~ 7'Jr ~ 
,It;	 611 
~.S 

t.l.. 50 
.c:
 
u 40
u... 
u c...	 30
 

70
 

:0
 

U 
10 0, I 0.0\ (j .;:.,) 1 

(Grain Dii\Jllcter. rnrn 

Finer #- 200 = 42.97 % 

GrClve I = O.OJ ~--,
 

Sane', . 57.03 ".',
= 
SilUCluy .. .~2.£l7 r.~ 

f Ow I_D,,_~L_Q:·~ __.._L C. r-·-.=-- c.:.: _-.-J 
. ~_ I	 L__._J_. J 

li.. MECHANICS L,;:BOICo\TOR Y . CIVl L ENGINE I:)U 1'1(; [)!yr.-(,:\DJ fl.: j ~(AD ..\ 'U~l VE·~SrTY . "i 
__ ~_	 '::'.; 7'...=~-:' .-:.:-:.__ :.,=:":7:'":,:,,,_~~_.:':.:.-;--::-=": '.:,:",:".'.-:'~.'::~~'~'- -.~ a •• ~.__~::=:":"",-===::,:;:",":,:~.:.;-~",,:,,::,.,:=-===-.-=--=,:~-=-=:-_,,:,,,,::,,:-:-~-=:7:;':"':.::'_.": --=-=:-:-_",:,"::".' 
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GRAIN SIZE Al'~ALYSIS 

oject .' Pemballl<ul\:o.n G.:d\tnp, Central Operating 

S(!Bor-..ng no. 

:pth 

._

>ecific Gravity 

~scription of soil 

Theatre (con ·R.SlfP Dr. Smito 

..§1 (SI.:_I)_ 

6.50 m ..~---
'-::.;.==-=-==-==---=--. 

~.5G 

_ 

.S ... CJ 

,. o;::; z ~ 
I I I 

90 

60 

70~ u 

'~ 50'-' .S 
u... 5C 
~ 

U 4(,u... 
~ 30 

-2C

10 

( 

10 

I. 

LCC1~~on 

D~l:: 

M;;c:: by 

'"
o

ci 
z 
I 

I, 
I. 

I: 
II.: 
~ 
/.

I!,. 
ii 
~ 
:1 
'I 
It 

, 
I 

0.1 0.0\ 0.001 ~Gm.i.n cr.f1ml~tcr. mm 
~ 

Finer II 200 = 87.2-S % 

I·I 
Gr~v('1 0.00 % 

Sand .. 12.111 % 

Silt/Clay = 87.55 %Li;-I-=tC,-o=r'-'--O;~-] v --.----~;--~-~ 
- ------,- - ----_L__ ___._ ._ _ .--J 

~ 
Ii 

SOIL MFCHANICS ;' Af~OI\..t\TC.l:ty:cMT:I~Nl..iINr·:fim~~;r)Elfr.-GA[)Ji\H~l:\ T.5::\ Uill\!E RSITY ~ 
• • '. _. __ ~_;:.7 ••~:_.~:':":;:~~~_= ~~-:.;==:':':..__:::."'::"'.:_;_:_.:.._=._=_=_=_=_=_~_:_..:._==__=__:.~• .:':":._. .• __ ._ .c... -..~ 
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GRAIN SIZE !\NAL~fSIS
 

)jel:t Pcmbwi~una." Gcdung Central ~g I. 
The2~~ (COn RSlJP Di. Sariilo Ulc;1:.ion RSVP Dr, S;u-;i:J. Yc-;;'YJbrt.:l 1 

:tIBor.ng no. B2 (sa ~.!-.) _ Date: to A~~u~ l:~~~ _ I
• 

lth 2.00 fi::..i ~__. ~f.1d,: by Ri:; 
t 
I 

i 
=-""' :c .......... =-=== - - I

~=-'=-::."':'-'""'~':-'"':::=.-'=='~--=-""==='=--:"'-~'='-::~ ---- -~~';-""'~'-=~'''--, 
I
!

cific Gravity ~76 

~riptjon I')f soil 

I	 S3nd =l .. 
. 

Grave". :	 ' ,____ Fines 
~ ____~! .Coarse to ~edium [Fine	 ' . .__.._.__._ t 

.~ 
~ 

?i 
I

10(j 

90 

80 

70t:. 
~ 50 

.5 
L:... 50 
C. 
'oJ 40
U... 
III 

0.. :30 

20 

Jo-

o ,', 
10 

1 u.s. stanciard Si0\'C ~.;i~cs 
~ 

I ! ~ 
<7) 0	 7 

0 0 0 u 0 ~ :: i.,.\echcH'~C~-::J! ar,a:,:"Sisc. ...	 ~--	 ~ 
.~	 G :: Hydr()metc-r <:l"2IJ~is ~ 

~ :i ~ ~ ~ \ I 
I I I I I I ~ " 

;	 .:: 
i
! t .. 
~~ 
~i, 
.~ 

:	 -} 
i' -i, .	 
.,. 

'. 
~ 

· ·	 ~ 

: 
\=1_.__._,\_"'-ttt-j _>I! IIJI'q--~ . 1111,,· ·i .\.( 1 

U.:.LL _1.ijJJ. jillJJ.J_l_J'=:::lilldJ;:[,"J,.- ::.-J '-.'! 

IJ. 1	 C.!J! 0.00\ 
Gmin D1:":m~tc:r. li~111 

I· 
Finer fI 200 = :\0.2·0 ~ 

i·l 
I 

.. Gravel = 0.00 % 

j

l 
:3nnd :::: G9.70 <Yo ! 
SiltlClny = 30.30 % ~I 

D,,--=r---i5;;;---] G",-.---r-Cv-\- C: ] 
--. \-'.	 -4--- . 1-- - ~ .C _	 l__· _L____ I 

'ECH;\NICS LAIlORATOR\' . ~IV[L ENGI~EER'NG DEPT, GADJAH "ADA lJ}/lvf!"m' I==-= -- - -~.	 __.~-._-====--===----=---=-='===~=~-_.
-	 J 
r. 



__

.!- --- --
- ~~_ ..:-'-'--- 

I 

-~~··-~l 
GRAIN SLZE·A.NA..LYSIS 

'oject 

:stlBoring no. 

:pth 

~~an Gedung Central OoCT:lting 

Theatre (COn Rsi.rp Dr. Sa.-iito 

B2 (SB 4) 

4.00m 

Location 

Date 
l\fad~ by 

RSVP llr. ~'uji:o, Ycx:v3.b~.3 

1Q Agtl~rus I99S 
Ris . _ 

~ = = = = _.._. c., == <._ ~ 

·ecific Gravity 2. '13 

sc~ir>tion of.soil .	 _ 

J	 I
Sand	 

IFinesGravel.
 
C.oarse· to medium I r:ine I
 

------JI:----+-.-----.....;....
 
U.S. standard sieve sizes 1 

I 
oo

.E .... -0 0(., o...	 o a + =.\lechanical analysis I<l 
.... 0
M z 0 i s:	 ;.~ :¥. a =H}'drometcr Clnaly3is 

~ 

I I 
~ 

I I	 f I ~ 100 
I

] 

90 ~+CLJ_JTIIILL!_)=J '" 

SO	 
-tJeJ_J illIlliJ_l_l
LU_.U__JJJ.11L.L I L_J

;f. 70 
l.UJ1'jII I J 'W-W-1l 1

I jt;' 110 
.S (W}iJ=.L-;~~lLl_!~'t.L. 50 
c: 
~ 40	 

W_!J_]_!_JI I llLJ_....J 
tE 30	 J

iI _____ ._.._L-!lil.JJ_l_I. __.._! ii 
~20	 

1~1:- ·-I-l--Wl.U_LL_l_' ~10	 LL 'b -- WJll.lJ_J_~o 
10	 0.1 0.01 Q.OOI ~ 

Grain Di:UllClcr. nll'l 

~ 
: I 

Finer :f. 200 = 29.C--0 % ; i 
Gravel ::: O.OJ % ~ \ 

Sand = 70.40 % l I 

r __~~'JY _ = _ ?9.fO %_____ I! 
L D,£ I D~ .•. 1 ~~~~=LC" _1=::_.:'_:::j 1\ 

Ii I, \ 
!j:\ i 

•	 ~; I I 

00, MECHANrcs L:\f1()r,.'\TOI~··f . C1V1L ENGINFT·izfN(-~·-,-)~·i;:r.·G'"7\[)J:\~1 ~·L\[),\ UNIVF'R~n'Y'--"-" ----',,~	 I 
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GRAIN SIZE .p\.NALYSIS	 i 
i
n · 
t 

roject Pernb;\.n~n CecUM Central Operating !
iTheatre (COD RSLTP Dr. Sarjito	 Loc:J;ion RSVP L>r. ~".l"ii;v! Yosyabr:J. · 
I 
jes tfB<:,ring no, '02 (SI3~ _	 D:![e J..Q...!~~lUS 19':,_)$=-- _ 
1•

R.i.~	 _'epth 6.50 n~	 M:lde by i 
1 

=-==========c"==O=~~=,= == _.__ .. _._ ...~~.~"~ .._"~_"_. ==o.=_"="," ... 0 =-. ~~l 

pecific Gravity 2.72----	 1 
escription of soil	 ~ 

t 
Sand I

Gravel 
·Coarse to r.,edium 1-- Fine ~.,...... _ 

U.S. standard sieve siZes 

8e. I" I'j 1:1	 -I I I i1 i: I!! ~ I I I . ,~ 
i~ 70 . r--I--~--~~""fi.-..-_~__l..,._~...!._!_~_-.-:__."-:"--1 I .i~_.---l ., 

!.

:\~ 60 11 I ! 1 I I : I, ~ ; ~ -!".: .JJj'1LU iii /1 iJJJ._i-'--J II
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~ 
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- 20 II I \ I 

'AIIII I I I 
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d 0 
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I I 

II#.LL.D 

Finer II 200 .-

Griwcl 

Sand :: 

SiltJCI<lY .. 

~~=--o~r) 
L-- ---:-L 

_. SOIL t-.:;~CHANICS	 == 

~ 
Fines	 ~ 

:1 
II 
~ 
j 

• =Mech:lnic~:l1 analysis	 
~ 

'I 
o	 =Hydrometer a"illysis :i

:',I 
. 

I Illl-fTT!l~ 
I 

I .llilJIT_,_~:_l I
I 

:,

!':::"..JL+U, i I 
: JLL : ! !!' 

__L_pr~J L
I ~ llJ I~, --L
r----i· IT 

.1 J.IJ 1-1 °.1 
• 'I " • • • ., 

C.l
 
Grain D!;'ll1c'er. mm
 

IlllLlJ_L _~ :1 
" n

I I 1-1. ._' •II 
!II!
 

I'
 
'. I 1
 

0,01	 O.COI 

37..9 l l % 

3.99 % 
58.07 %
 
37,94 %
 

.=c:=Cu r=-~ 
__I.. L ~ 

JILiillOIL\TORy. CIViL ENGINEE'i::!Nl; DEI'!'. GADJMl MAD/\ LiNIVEP,Srry _.__
,=,",,___	 . ~~.~_ _ ._::s:::: ... -_.-:=:.~~:.~~~-~---~.,=,.-.-~- .._-_..-_ ..

:r-:tphic 



.- !_--~----

•
 

c =.="--- u_ =-..--- · u -. •• - -'J••. n. - - 

DIRECT SHEAR TEST ,
• 
~ 

Project : Pcmbangun:tn G¢dung Centr:tJ OpCr.llinr Depth : 3.50 m 1 

'Il,c:l~rc (COn RSVP Dr. Sarji:o O<\tc ; 7 Aug 1998 \Location : RSVP dl. Sarjito, Yogyakart.1. Mac:e by : Kwo 
~ Test point : BJ (S!3!) G 

\ 
-..,.,.".".--"""""""'=-=..,.,.,..",~=="''"'-=.-,=.•- ===- = .-= ~._ .. = _. - "='=- == ~. ..... os _ ~~ 

1 
Description of soil . Pasi,. ::;edano k "-1.'; fJr. berxeo·kif. sedikit bNI,1nclU. cck.i<l:
 
Dimensions 0: s;,mr'e :
 
Diameter =. 6.35 em
 
Area = '3~ .65 em z
 

Ht = 2.00 em
 
Volume = 63.31 em).
 

Spe.:.nen no. . -..---.-•. -.•. =-=r·---i·-·-·T2·~~J~"1 

Mass of soi!" rin9 .__=rg: !~o-I 2~JJ5 I 27: !~i:i-L'333'
~I ' . I I C ~ C' I _ •• <; I .. , ass::" nng .. J.~c... !._:.~_:..:.::... __ ~ __:: ..' .... - ,~~ ~:: __ .-:_-1-') 
M~ss ~~ soil . .•__ . .J2.~ 1._.:...~..:..~o;_L.!.?7.~~L..!.?7 ':'.~: ..~ 

--""---1 111r;itial .... <I(e..ccor.t~n( .. J~I(·~') 17.~I:ii ; i 
"f: I Bulk c'~nsfty 1.2 J.s;r/Cml 

) 1.!l2 I 2.C~ I : G: I 
v 
c:, 0.9 Dryc~,;'\sity -lrd,crICml 

) I 1.6} I l.72 ! 17:
 
.... 08
 

.>: 

Final ....ozler ccntent _ I~%i L __-l I •vi .
 

~ 0.7
 I~~,!e~sa"N I • I .'\ ~) __ I 0 ."0; "'\(c'cJcm Ie'"~~__ I~_-! 

~ stress 3l (:;ilurc J: (k;Jcm~) I C.:-' (; ! 0."; ;, i : ; ;.._}~ 0.5 
Shear ::lispl~cemen: ;1: r"illlr~ .1', (":(,) I 2.~0 L .:.'7 : ~0:':- ~''" 
_____ ••._:-- - .=-~. .. -=>C ...-=-===-.':~=_.:..;;;:~":"::' ._:=-.~-~.'~ 0.5 

0.4 ·1 -_._- -. 

I ii I.J' ! I I I ' : Ii! : ..... !
0.3 ..__ !.......L. .....L -l-l--L....._I --:._.....:_ .. ' _.:_ I ~
 

c- ., : " J:::k!...J-L I : ; .... :...--; ;:--'. I0.2 1 II . ... ~".--- "''''.:; E E 
':; ~ E o t-'~ '.-==::'~ ! . t -t .---t----;- ~j. ,-' " 

I ; I I; i I i-T,"' t··· i0.1 ...f.J l":o .... 
..... 0.. v.: 

o .-~_LT-I·-f l±-i Im--I I -r-"~:' l'u"
.(o 2 6 G o 2 <I 5 _ 

~oro:ontal Displ~cemcn(. &,.. rnn1 • HOi"';.:ont~! di~p1a~emer.t. 5~rrvn 

-- I V'lI 

,.~ I -..--I--r.--II.-/.;I ...---I-~ 
.J 1.0 1--- I .' I 
" /, -.~ ~- --- y ~ o.nc~ -A ----!..----.- 

.' ._~ ~ 1 I I 

{ . I -l~.-il .. -._.~ 
1"

..._---t--IJ~ 0.5 - -, : I I _ 
~ -·--·t~-/il·-----· ---''':l ... !~_---l~·_---l_
..

. __....._-. .<,L ...----.. 2 
D. o f"'=---.0 ~ 1 , 1 ... 

o .•' ,,~ .' '. •.~'~)~nl .,ir~orm~1 S'" (T 

C
~ 

,\ngle of Internal Friction -;;---;.- 38.66 :> -l ~ Co h c s i 0 r. _ r.:: 0.00 kg/em~ 

- ---- - ~ 

1 
1 

. J.1. I I 
I I 

1.5 

LA 

1.3 1" 
1.2 

1.1 . 

- - 
-LLL .

I-  I ! (J-:---, 
.- 3/- /' ,; \--' 

I J L.._'_I_ 
~- / I , I 

Ij 
~rI--[TJI i ~..-, 

// ~(±2-t' 
V i1~-

~nt1 k.n:;,r~ 1\ NTr<: T .\ pnT? 1\ TnT? y. (~lVll. ENrrrNJ::l·:i? 1>.:(; m~p'r .. GAD!AH MADA UNIVERSITY Q 
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Pioject ; Pernbangunar. Gcdung Centr?.1 Operating Depth : 4..50 m 

Theatre (COn RSUP Dr. Sarj.i.to Date: : 7 Aug 1998 
L()~ation : RSUP dr. Sarjito, Yogyakarta Made by : Kwo 
Test point : E\ (SBI ) 

~ 

~scriptjon c.'1 soil:' Pasi[ fJafus-sed<Jng, sedikit berl.<JMI!', berke-rikil, cokla(
 
Dimensions of sample:
 
Diameter = 5.3.5 em
 

2 1A~ea = 31.65 cm , 
I

Hl. '" 2.00 em ; 
~Vclume = 133.31 ~m 1 , 

1.5 i 
~ 

l.A i'Specimen 00. - -==L~ 2 3 Ii ~I n ,
uMa!;S of sell ... ring ler ~t::J 202.50 [j'IO.~2 ~ 
Mass of Mn-; !9r. lU.E<l B!5.I5S SS.~ ~ 

I1.3 

1.1 IiMaHofsoi lP' i 120.7 I 115.8.5 I 27.~e 
:1"1.1 

"Initial waler cc"tcnt I....."(%L-..! 12.(5 III 
....E ..... , !.,-.-A1- ! . ~. .IiBulk densi!)' h (g~/c,n" '.c,: ., ".,- . - 

Iu 
0.9"0 us .,1Q!y;:~ _1'd9'I'm') I '"" I~ I.

Il"' 0.0 
.Y. 

IllFinal waler C¢nlcnt .__ 1.....,. (%; II-----i'------;
!! 
~
 .;; 

0.7 N"nml sUe s s Ieft (kg/em» _ 0.:-S I 0.50 I :'00
 '" -ii .~ I,o.~.)Shear stress al f~ilur~ I: (kg!c~!) CO.19j 0.015 I ,I.....'" 0.5 
A ~ev 

J::. ~e u di~:t::;~':~.},: .~:.i~.~~:_ ...J\:.c:t_........L L'·~ ~b .La ~ 
I
'~...-,r
0.5 

V) 

0.4 .\ j-'T-/"JLW-I-r' III I : (~'~li0.:3 i; 
'!! 

0.2 j:' ,~ f .,--r 1~JIII]TTj I U/<..>;~·~ 
.~ ~i F (-;-;":-.~----..::--r -_' .. , .... __.j..,,_..! 
t: '-'n.l v", ' LJ_JcL-tt.t-; .. I> 0. '0 -lfr~-~_/ ="f 

on(, iii I I I I I i I: '_.' I
'-0 l__,_: 1 I 1 ., ~•• _! 

(. 2 ~ 5 
Hon..~ntal Oi~~13c~ment. 0-, r-;nl ~icIl..-c~al djsCIJC~mi;:r;(. l~" r..":1 

1.5 T i ,--0"--1 -r' i.' 1;1-'! 
" ,----~-j -- ------I 7----1.--- i 

E j I, '" ./ I L i 

~ 1.0 -r---i -- :71--- ----- -_.- i 

~. I-~ ---i·o.'>"" ·-I----l--I II 
~ 0.51-----)T~L_-- ---l--- ----1----1 I· 

~ 
_ __:__]0.....0.:.0._..1 ... ~1_.__1_.... __ , 

. I' ,I I'll ii 
0.0 ..- --LJ .~ L_, __. ._.... J 

, iI a 0.5 1.5 
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r ~- =- -DIRECT SHE-A-R TEST - - - =-- -=-~l
 

Proj-sct : PemhanF;Ufl3n GedU1lg C(:ntral OpCr:lt\ng Depth : 6.50 m 
l11C<'ltrC (COl) RSVP dr. ~'-"lrjito D~tc : 7 Aug 1995 

Location : RSUP dr. So.rjilO. Yogya.~.:ta Made by : Kwo 
Test point :DI(S81) 

I = 
II 

~s(;riptiol1 of soil : Pasir halus-.$c..cJang~edikilberlamw.......E.2.klal 
I Dimensions ot s<'lmp/e : 
I Diarrl~ter = 6.~5 ern
I 
! Area = 31.65 em"
I 
i Ht. = 2.CO em 
f 3Volume = 63_31 em • 

i 1.5 I!, I II1.4, 
U i ~ 

;i
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U W ..J=t1.1 
11 .. ·.. _· __· ••. - • .-- I. I: 
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DIRECT SHE.\R TEST 

Desdption of 50:1 : Lan8u, pasir /)afI.1S. coklCll, 5an2.a~i~__ 

~pth : 2.00 m 
Dat~ : 7 Aug 1998 
Made by : Kwo 

~~_-:'"'-=== __=z:... __,,=~===:,-_~~~_..= ._.~-= 

: Pcmbnngunan G::dung CClliIal O!='<..T3li113 
11lcatre (COT) RSVP cit. S:lrjito 

: RSlJr> dr. Sarjito, Yogyakartil 
: 82 ( SB4 ) 

Project 

Location 
Test point i 

~1 
Dimensions 01 s<Jmple : 
Diameter=. 6.~;5 .. ern 
Are2 = 31.S5 em' 
Ht. = 2.00 em 
Volume = 63.31 em: 

.2 +- I '-!-J. 

1.5 1~' , 

::~ LL[llI-~--

0.9 .j--I----J-+__,	 

-==I	 I 
r76.97 

I 8e.65 
I

1 

, 

~ 
J 
:1 

;! " 

I 
~ 

=-====,-=	 .,~ 
( 

3~'2 . 
235.14 i ~ 

IilM.fO I 
23 l.i5 

146.21 

8S.S4 1[ ~	 90.32 J 90.S4 
~I 

I 
! Ij 17.75 

;) ;
~E I	 1,.(3 L_l~1?- lj 

~ I	 UI J 1.21 I 1.15 :ix , i1I I I~	 0.8 -, . .L-., 
I	 0,:'5 L _.J.50 LOG -11 ~~	 0.7 ...L~( 3 ,.1 

06- '1 " 
. r il ~ - I r- I ' 

:~I	 9.18 6.eS 8.35 jJ
':'=:-:.-=:::=:=.i	 ~:: -- I J~~l II 

~ 0.4 --~.- . -\1	 " 

-_ (2"
O	 .1 [-- I I I l(j-' 

i\ 
---- ....= - - ==-_.== 

Sp-eci:nen no,. 

Mas of Stli! ; nn~ __~gr 
M;\ss of rin09' 

Mass of soil =tgr
Initi<!1 Willer cont~r;:. W~I (%)

Bur..; density ._____'_b. (C)r/cm~ 

Dry density	 i'(d (or/em))' 

Findl Willer corY.er~ '1'1" (%) 

Honnal ~1ress 0, (kdcm)). 
~hear stress at railure : (k9'cmlL-L~fro.n 
S~ar dbpl~ceme_~1 a:..!~~::--: ;\, (%) 

_.-

ill'! 1-1-1 
.3 _..;: ---0-' -\1-:'1 .,., _._~o - ! l..td j- ; 1 +-r ;;j ~ 
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DIRECT S1-IEAR TEST 
~I 

Project ; PcmO"....'1gunnn Gedung Centrnl Operating Depth ; 4.00 m 
111currc (COT) RSUP dr. S:\Ijito Date : 7 Aug 1995
 

Loca:ion : RSlii' dr. Sn.rjito. Yogyakana ~ade by : !<.'.Vo
 
Test point : .132 ( S£>·1 )
 

~= '.__ .. _._ ...-.-='~ :5. _ ~ J ; 

•
I 

Descr;ptiol'l oi soil : Pasir halus-se<fang, sediki! b'..;..y/anau. c':.'!:~ ,c
Dimensions of s~mp!e : I

"Oiameter = 6.::·5 em r
Area =. 31.65 em: I 

HI. = 2.C0 ern 

Volume = 63.31 ~m" 

1,S' - I I ! 
Specmen no":' • == -- C - y-Th r 2' - f 1 1 

1.4 I I I 
Ma$S of s(\;1 ~ (~ HIl.,,? I 2":).07finQ 1!!).~::>1.3 I- - I--I--t-
Massofnno er 6(1.65 I 145.21 I ee.~t ~ I , ! I I I I 
Mass of .;oil<;f" I e9.02 I 95.65 I ~1.4~1 
Initial ",-ater cC'f1tent w,,(.,;)r 21 .17 j 

1.2

l.:Lttttnn
~E ~.nsity h, fcrtcm') I _ 1,0(2 I 1.53 I 1.4; . 

I .-a. Dry deMit)' 'd(X/cm') 1 1.17 I 1.25 I 12:,.x 
~ Fin<rl water coctel't 'fl._ (%) _ I I I 
vi 
CI\ INOrir.;l1 s:ress o. (k9lcm~)_1 0.25 ~.~ : .CO: 
~ 
-;;; Iisheu ~ess at fai!lJre ._~Q:oJcmL I 0.19 L O·;)~_Ls.:.!..=-_... 
M
 
U
 l~.;;~~?_p~ce(1)c.~,;V=-:~~_._~("i,.l,.. ,.1_. ~~,:",.L_d""c.,~_. __ ~_ ~_~_:=_-< 
~ 

-, '-'--"'--"'--~-'--"7"'"--'--"-~-_j_L-l_' _1-1_l_! _L_LLLJ[~'l 
•.• CJ 

i:: 
o ~~::~ ~_~_:_l~g ;=;:.~:~ E E

'e ~ EO -l_\._'_LL_LL._1l_I_!._J .~=>~.<";
:.~ -a t.5 

I I I I ! I i J i ' Iii ~~I'-5'" 
2 4 . ! 

o 2 ~ Ii I
•I 

"Hori:-ontal Displacement, On mm HOr\zorn~1 c:~;,I"~cmf".~. ~I", ;';'"n 

"S"-.-II l--r-- I Ii
 -- J__I bi4 
"~" 1.0 . __LL__! --I 7: ~~ 
; __ .. y' O.7(}( .1.- _. J .I 

~; V"; i I'" I I I... I 
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I

Norr':'\..c;1 StfC':'l), (j", Kq/cn1' , . i
i IIAngle of ["tern~1 i=rietion e;, = 3t1.9S 0 J ,j -';,.... I.. - - ' I ",O,:CSICI'I C = a.co kg/em' . ,.". 

~
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DIRECT SHEAR TEST 

Project : Pembangunan Gcdung Central Operating Dept.h . : 6.50 m 
Theatre (C01) RSUP dr. Sarjito Date : 7 Aug 1998 

Location : RSVP dr. SaIjito. Yogyn..\::uta Made by : KlVo .':-.:;. 

Test point : 82 (SB4) ~:: 

'==='~=====~~ ~<;-

Description of ~oil : Pas'-" sedan':J, sedikjf bc.-Ianau, be,.ke:-ikil, coklat 
.; 

Dimensions of sample: ~·{2 

Diameter = 5.35 cm '/;:'I~~
Area = 31.65 cm 2
 

Ht. :: 2.00 cm
 , 
Votume.:.; 63.31 . cm 3

• .L:~:, 
1.5 ':~' i 

,Specimen no. __ __-=- -I '1---':'-1-_-:: f1.4 :.t'.; ,
Mass of so~ + rin ,T20i5.21 · ..: ... 

,w';1.3 ~ .:.
~ 

Mass or ring 86.65 ..... 
1.2 i -, jMzssorso~ lor I 119.56 1 117.70 ·1 111..25 IIil 1.1 I [ .1 I -"~! .

! 

1nti;llwalerc00!enl -t~('~~) 13.18 ~ 

~ ....E 1 ~ Clensity j~~ ~:rlcm:) I l.S:l 1.86 LeO "!l 
I ~.u

II Cl> 0.9 tXy d~nsity ______. rlcmJ
) I '1-.57 1.5-1 1.!iLl! I

oX f '; f 
l-' o.e Fn<lI'N<lter cC'n:cr.1 IWH (%) 'l~ ~
 
"i
 , ': ;1 

•~al slreH ~.0. (kglc:n ) r-o.-25 0.50 I.X'~:II '" 0.7 
~ 
;;; S/)C..,- stress z~ (~~ure t.Mcr~_~ 0.3SC~~;: ... 0.6II ... ,$he2r displaccmcr:t ~\ :;:i~.§~__J. 3.~-l 2.50 !:.Oi,. J 

~ .' 
___________ •..• 4 ..•__ •.• ••• _ • _1' .....u 

.r. 0.5 t• .;.
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0.5 _ 1 1.5 2 . ,
Normal Stre5~. G. k().'cm 

..... ngle of Intern;)1 Friction ¢ = 37.23 "--1 
leo he s ion r: = O.OO~/cm~ I 
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Tabel 1 Pembebanan KK1 

no join 
Beban Mati 

B.Hidup 
B.Angin B.Angin 

B.Gording B.Atap B.Plafond B.Kuda-kuda A Tekan AHisap A.Tekan A Hisap 

1 1 19.8 127.26 32.4 19.8 - 31.815 - - 31.815 
2 2 19.8 311.85 - - 100 77.963 - - 77.963 
3 3 19.8 369.18 - - 100 92.295 - - 92.295 
4 4 32.472 369.18 - - 100 92.295 25.452 25.452 92.295 
5 5 19.8 369.18 - - 100 62.37 62.37 -
6 6 19.8 311.85 - - - - 73.836 73.836 -
7 7 19.8 127.26 32.4 19.8 - - 73.836 73.836 -
8 8 - - 84.24 51.4801 - - - - -
9 9 - - 103.68 63.3601 - - - - -

10 10 - - 103.68 63.3601 - - - - -
11 11 - - 103.68 63.3601 - - - - -
12 12 - - 84.24 51.4801 - - - - -

dalam kg 

~, 

~
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3.3 

d" " batTabel 3 Perh" --------- ------ - .... - -

Btg Atas Btg Bawah Btg Vertikal Btg Diagonal 
no 1=6 no 9=10 no 15 no 18=21 

Gava tarik kg 382.0317 1031.51 1076.369 1167.341 
Paniang m 1.414 1.6 2.548 1.486 

em 141.4 160 254.8 148.6 
Fy kg/em2 2400 2400 2400 2400 
Fu ka/em2 3700 3700 3700 3700 
rmin em 0.589166667 0.666666667 1.061666667 0.619166667 
d baut em 0.9525 0.9525 0.9525 0.9525 
tp em 1 1 1 1 
In 2 2 2 2 
Ag1 em 2 0.265299792 0.716326389 0.747478472 0.810653472 
Ag2 em 2 2.782945437 3.195968203 3.22449539 3.282347218 
trial Profil 2L40x40x5 2L 40x40x5 2L 40x40x5 2L 40x40x5 
A em 2 3.79 3.79 3.79 3.79 
w kg/m 2.97 2.97 2.97 2.97 
r em 1.2 1.2 1.2 1.2 
r pakai em 1.2 1.2 1.2 1.2 
A bruto em 2 7.58 7.58 7.58 7.58 
Alubang em 2 2.54 2.54 2.54 2.54 
A netto em 2 5.04 5.04 5.04 5.04 
A efektif em~ 4.284 4.284 4.284 4.284 

Kontrol Tegangan 
T/Aprofil ka/cm2 50.39996042 136.0831135 142.0011873 154.0027704 
0,6.Fy kg/em2 1440 1440 1440 1440 
T/Aprofil<0,6. Fy OK OK OK OK 
T/Aefektif kg/em2 89.17640056 240.7819795 251.253268 272.4885621 
0,5.Fu kg/em2 1850 1850 1850 1850 

T/Aefektif<0,5. Fu 
OK 

2L40x40x5 
OK 

2L 40x40x5 
OK 

2L 40x40x5 
OK 

2L 40x40x5 

i1 

~ 
.~-----'" 
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/

.. -_ ...__ --- . --- .....- .. _... .-. - .. .. 
SATANG DESAK 8tg Atas 8tg 8awah 8tg Vertikal 8tg Diagonal 

no 2 = 5 no 8 no 13 = 17 no 20 
Gava tekan kg 1226.5 537.61 1960.78 179.89 
Paiang m 2.051 1.6 1 1.819 

em 205.1 160 100 181.9 
Fy kg/em2 2400 2400 2400 2400 
Fu kg/em2 3700 3700 3700 3700 
E Mpa 2100000 2100000 2100000 2100000 
K (sendi-sendi) 1 1 1 1 
rmin em 1.0255 0.8 0.5 0.9095 
tp em 1 1 1 1 
trial Profil 2L40x40x5 2L40x40x5 2L40x40x6 2L 40x40x5 

A em 2 3.79 3.79 4.48 3.79 
A total em 2 7.58 7.58 8.96 7.58 
r em 1.2 1.2 1.19 1.2 
w kg/em 2.97 2.97 3.52 2.97 
Ix=ly em 4 5.43 5.43 6.33 5.43 
ix=iv em4 1.2 1.2 1.19 1.2 
e 1.16 1.16 1.2 1.16 
x em 1.66 1.66 1.7 1.66 
Ixgabungan em 4 10.86 10.86 12.66 10.86 
Iy gabungan em" 23.4428 23.4428 27.892 23.4428 

Ix gabungan em 4 1.196961853 1.196961853 1.188674231 1.196961853 
Iv gabungan em 4 1.75861243 1.75861243 1.764354394 1.75861243 
r pakai em 1.2 1.2 1.19 1.2 
KUr 170.9166667 133.3333333 84.03361345 151.5833333 
Ce 130.6394529 130.6394529 130.6394529 130.6394529 
Cek KUpCe KUpCe KUr<Ce KUr>Ce 
Fs 0 0 1.874615316 0 
Fa kg/cm2 370.1720479 193.6177212 1015.396516 149.8027105 
P kg 2805.904123 1467.622327 9097.952788 1135.504546 

2L40x40x5 2L40x40x5 2L40x40x6 2L40x40x5 
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3.5 

Tabel 5 RekaDitulasi Derhit --- b -- .. - 
Gaya batang (kg)
 Tegangan Terjadi (kg/cm2

) Tegangan Ijin (kg/cm2)I(m)no 
b.tetapb. tetap b.smtr b.tetap b.smtr b.smtr 

1 1.414 382.5745 89.302054 75.4645 1440 1440 
2 

323.29 
-1226.5 161.80731 132.0778 370.17205 370.172505 

3 
2.051 -1001.15 

-1145.852.051 -944.38 151.16731 124.588939 370.17205 370.172505 
4 2.051 -1145.85 -1027.47 151.16731 135.55013 370.17205 370.17205 
5 2.051 -1226.5 -1022.47 161.81 135.55013 370.17205 370.17205 
6 73.996265 14401.414 382.5745 317.51 89.302 1440 
7 -253.67 33.4656 1020.4378-272.903 36.00299 1020.4678 
8 

1 
1.6 -313.441 -537.61 41.351069 70.9248 608.26801 608.26801 

9 941.3341 219.73252 240.80532 14401.6 1031.61 1440 
10 941.3341 853.87 199.31606 14401.6 219.73 1440 
11 -313.441 -282.12 37.203166 608.2681.6 41.351069 608.268 
12 3')777-272.903 -248.45 1020.43781 36.002995 1020.4378 
13 -1960.78 -1617.06 1020.43781 258.67798 213.33245 1020.4378 
14 1.774 -569.346 -449.15 75.111662 59.254617 497.03665 497.03665 
15 2.548 1076.369 978.62 251.25327 228.43604 1440 1440 
16 -569.346 -497.331.774 75.111662 59.254617 497.03665 497.03665 
17 -1960.78 -1507.11 198.827181 213.33245 1020.4378 1020.4378 
18 1.486 1167.341 907.75 272.48856 211.89309 1440 1440 
19 -53.8916 -118.021.819 7.1097 15.567 470.10207 470:10207 
20 1.819 -53.8916 -179.89 7.1097 23.73219 470.10207 470.10207 
21 1.486 1167.341 980.04 272.48856 228.76751 1440 1440 
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3.6 

- - - - b - b--- KK.. . .. . .... 

Join 
~ ~-

Gaya Btg (Kg) Fa (Kg) Jml baut
 
1
 

o (em)BatanQ Profil 
1.27 381.03 1440 3
 

7 2L 40x40x5
 
1 2L40x40x5 

271.43 7734.92 3
 
2
 

1.27 
1.27 381.03 1440 3
 

13 2L40x40x6
 
1 2L40x40x5 

1.27 1696 9097.55 3
 
18 2L40x40x5
 1055.93 1440 3
 
2 2L40x40x5
 

1.27 
1.27 1063.2 2805.9 3
 

3
 1.27 1063.2 2805.9 3
 

14 2L40x40x5
 
2 2L40x40x5 

3750.57 3
 
19 2L40x40x5
 

1.27 493.63 
3567.29 3
 

3 2L40x40x5
 
1.27 87.64 

2805.9 3
 
4
 

1.27 1042.2 
2805.9 3
 

15 2L40x40x5
 
3 2L40x40x5 1.27 1042.2 

929.896 1440 3
 
4 2L40x40x5
 

1.27 
1042.2 2805.9 3
 

5
 
1.27 
1.27 1042.2 2805.9 3
 

20
 
4 2L40x40x5 

1.27 114.26 1135.5 3
 

16
 
2L40x40x5 

493.63 3750.57 3
 
5 2L40x40x5
 

2L40x40x5 1.27 
2805.9 3
 

6
 
1.27 1063.2 

5 2L40x40x5 1.27 1063.2 2805.9 3
 
21
 2L40x40x5 1.27 1055.93 1440
 3
 
17
 1.27 1440
 3
 
6 2L40x40x5
 

2L40x40x6 1696
 
1.27 1440
 3
 

7
 
381.032 

1.276 2L40x40x5 381.032 1440
 3
 
17
 2L40x40x6 1.27 1696
 9097.55 3
 
12
 1.272L40x40x5 271.43 7734.92 3
 

8
 7 2L40x40x5 1.27 271.43 7734.92 3
 
13
 1.27 1696
 9097.55 3
 
8 2L40x40x5
 

2L40x40x6 
1.27 535.11 1467.62 3
 

9
 1.27 535.11 1467.628 2L40x40x5 3
 
18
 1055.932L40x40x5 1.27 1440
 3
 
14
 2L40x40x5 1.27 493.63 3750.57 3
 
9 2L40x40x5
 1.27 824.919 1440
 3
 

10
 9 2L40x40x5 824.919 1440
1.27 3
 
19
 87.64 3567.292L40x40x5 1.27 3
 
10
 ,)1:IL1:I.tll:lti 144U1.LI:.!L. 4UX4UXO 

2L40x40x5 114.26 1135.5 3
20
 1.27 
': 

2L40x40x5 824.919 1440
10
 1.27 3
 
:

1440
11
 10
 2L40x40x5 1.27 824.919 3
 
16
 2L40x40x5 493.63 3750.57 3
 
21
 

1.27 
2L40x40x5 1440
1.27 1055.93 3
 

I

2L40x40x5 3
 

12
 
11
 1.27 310.12 4610.67 
11
 2L40x40x5 1.27 310.12 4610.67 3
 
17
 3
 

I
 
,


2L40x40x6 1.27 1440
 
12
 

1969
 
,2L40x40x5 1.27 1440
 3
271.43 

J
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3.7 

Tabel 7 Pembebanan Kuda-kuda KK-2: KK-3: KK-4 

No join 
kuda
kuda B.Gording 

Beban Mati 
B.Atap B.Plafond B.Kuda2 

B.Hidup 
B.Angin kanan 

ATekan AHisap 
B.Angin kiri 

ATekan AHisap 
1 1 KK2 20.625 128.1438 32.625 19.8 - 32.64 - - 25.23 
2 2 KK2 17.857 276.6586 - - 100 69.16 - - 55.33 
3 3 KK2 13.8075 258.9388 - - 100 64.73 - - 51.79 
4 4 KK2 9.9 240.3514 - - - 25.4 20.32 25.4 20.32 

5 5 KK2 13.8075 258.9388 - - 100 - 51.79 64.73 -
6 6 KK2 17.857 276.6586 - - 100 - 55.33 69.16 -
7 7 KK2 20.625 128.1438 32.625 19.8 - 25.23 32.64 -
8 8 KK2 - - 74.7338 51.4801 - - - - -
9 9 KK2 - - 72.72 63.3601 - - - - -

10 10 KK2 - - 67.5 144.9157 - - - - -
11 11 KK2 - - 72.72 63.3601 - - - - -
12 12 KK2 - 74.7338 51.4801 - - - - -
13 13 KK3 21.45 129.0275 - - - - - - -
14 14 KK3 15.95 241.4672 - - 100 - - - -
15 15 KK3 7.975 148.6975 - - 100 - - - -
16 16 KK3 - - 65.2275 51.4801 - - - - -
17 17 KK3 - - 41.76 63.3601 - - - - -
18 18 KK4 21.45 129.0275 - - - - - - -
19 19 KK4 15.95 241.4672 - - 100 - - - -
20 20 KK4 7.975 148.6975 - - 100 - - - -
21 21 KK4 - - 65.2375 70.7489 - - - - -
22 22 KK4 - - 41.76 92.623 - - - - -
23 23 KK4 21.45 129.0275 - - - - - - -
24 24 KK4 15.95 241.4672 - - 100 - - - -
25 25 KK4 7.975 148.6975 - - 100 - - - -
26 26 KK4 - - 65.2375 70.7489 - - - - -
27 27 KK4 - - 41.76 92.623 - - - - -

dalam kg 

~ 

_____J
I, 



Tabel 8 Ga, a batang dan beban rencana KK-2;KK- ~; KK-4 

No I(m) B.Mati B.Hidup B.AKiri B.A Kan~n 
B.Tetap B. Sementara B. Sementara 

1,33.B.Tetap B.Rencana Ket
=B.mati+B.hidup =B.Tetap+B.A.Kiri =B.Tetap+B.A.Kanan 

1 1.414 280.19 -0.3839 32.82 -25.47 279.8061 312.6261 254.3361 372.142113 372.14211 tarik 

2 2.051 -408.78 -113.11 -8.11 -1.83 -521.89 -530 -523.72 -694.1137 -694.1137 desak 
3 2.051 -348.97 -76.8 11.26 -20.82 -425.77 -414.51 -446.59 -566.2741 -566.2741 desak 

4 2.051 -348.97 -76.8 -20.49 11.~ -425.77 -446.26 -414.48 -566.2741 -566.2741 desak 
5 2.051 -408.78 -113.11 -1.23 -8.09 -521.89 -523.12 -529.98 -694.1137 -694.1137 desak 

- 6 1.414 280.19 -0.3839 -20.61 32.~ 279.8061 259.1961 312.6261 372.142113 372.14211 tarik 
N 

7 1 -197.72 -0.2752 -46.35 35.92 -197.9952 -244.3452 -162.0752 -263.333616 -263.3336~ desak 
~ 8 1.6 -809.56 -180.4 58.23 -70.04 -989.96 -931.73 -1060 -1316.6468 -1316.647 desak-N 9 1.6 -275.14 -92.74 37.33 -46.38 -367.88 -330.55 -414.26 -489.2804 -489.2804 tarik
Q) 
Q. 10 1.6 -275.14 -92.74 -46.54 3 .3 -367.88 -414.42 -330.58 -489.2804 -489.2804 tarik'';:; 

.s::: 11 1.6 -809.56 -180.4 -70.75 58.21 -989.96 -1060.71 -931.75 -1316.6468 -1316.647 desak::l 
c 

12 1 -197.72 -0.27528 29.02 -46.~ -197.99!:'28 -168.97528 -244.34528 -263.333722 -263.3337 desakQ) 
Q. 

P1ro 13 1 -891.48 -197.76 -73.6 51. -1089.24 -1162.84 -1038.23 -1448.6892 -1448.689 desak 
u sa::l 14 1.774 -199.25 -55.12 12.92 -14. -254.37 -241.45 -269.05 -338.3121 -338.3121 desak..lr:: 

I 
ro 15 2.548 245.45 108.7 2.98 3.18 354.15 357.13 357.33 471.0195 471.0195 tariku 
::l 

16 1.774 -199.25 -55.12 -15.02 12.93 -254.37 -269.39 -241.44 -338.3121 -338.3121~ desak 

17 1 -891.48 -197.76 45.38 -73. 59 -1089.24 -1043.86 -1162.83 -1448.6892 -1448.689 desak 

18 1.486 496.95 81.61 -19.37 21. ~5 578.56 559.19 600.51 769.4848 769.4848 tarik 

19 1.819 -51.64 -31.79 -74.48 62.S9 -83.43 -157.91 -20.74 -110.0019 -157.91 desak 

20 1.819 -51.64 -31.79 62.93 -74.~9 -83.43 -20.5 -157.92 -110.0019 -157.92 desak 
21 1.486 496.95 81.61 22.46 -19. ~9 578.56 601.02 559.17 769.4848 769.4848 tarik 

dalam kg 

\
/. 

~ 
Q) 

---~~-~~ 
- - -~ ._- -_.-=-,,~'~~~.~"'-=~ --- -~ -- ~~-~-- ~~ _, ..-_~.,.-,o



lan"utan tabel 8 

B. SementaraB. SementaraB.Tetap B.Rencana Ket1,33.B.TetapB.A Kiri B.A Kan :InB.HidupI(m) B.MatiNo =B.Tetap+B.A.Kiri =B.Tetap+B.A.Kanan =B.mati+B.hidup 

-C") 22 1.414 286.13 0.758 0.03,489 0.033~ 286.888 286.92289 286.92158 381.56104 381.56104 tarik 
~ 23 2.0506 -126.83 -67.79 0.001572 0.0021 ~ -194.62 -194.618428 -194.617846 -258.8446 -258.8446 desak 
~-co 
"0 
~ 

24 
25 

2.0506 
1 

-79.38 
-202.42 

-15.91 
-0.731 

-0.01776 
-0.03115 

~-0.016 
-0.02~9 

-95.29 
-203.151 

-95.30776 
-203.18215 

-95.30622 
-203.1809 

-126.7357 
-270.19083 

-126.7357 desak 
-270.1908 desak 

..::i:. 
I 

co 26 1.5948 -300.92 8.59 -0.09162 -0.08792 -292.33 -292.42162 -292.41792 -388.7989 -388.7989 desak 
"0 
~ 27 1.5948 21.81 63.05 -0.04877 -0.04717 84.86 84.81123 84.81283 112.8638 112.8638 tarik 

..::i:. 

.c 28 1 -615.85 -159.58 -0.03903 -0.03701 -775.43 -775.46903 -775.46701 -1031.3219 -1031.322 desak 
co 
C> c 29 1.774 -97.95 -34.97 -0.03612 -0.03445 -132.92 -132.95612 -132.95445 -176.7836 -176.7836 desak 
Ql 
Qj 30 1.4857 300.11 50.4 0.04826 0.04598 350.51 350.55826 350.55598 466.1783 466.1783 tarik 
en 31 1.4857 -42.37 -46.34 0.03,061 0.029143 -88.71 -88.67939 -88.68057 -117.9843 -177.9843 desak 

32 1.732 363.83 0.3813 0.1817 0.14sa 364.2113 364.393 364.3581 484.401029 484.40103 tarik 
33 2.5115 -68.57 -62.9 6.34 -6.~1 -131.47 -125.13 -137.68 -174.8551 -174.8551 desak 

- 34 
'<t 
~ 35 

2.5115 
1.4142 

47.01 
-296.86 

9.64 
-0.3829 

8.45 
-0.1741 

-8.~9 
D60.14 

56.65 
-297.2429 

65.1 
-297.417 

48.36 
-297.1023 

75.3445 
-395.333057 

75.3445 tarik 
-395.3331 desak 

~- 36 2.5192 -263.86 -8.87 31.36 -31. ?8 -272.73 -241.37 -304.01 -362.7309 -362.7309 desak 
'C 
:52 37 2.5192 107.66 46.29 26.43 41-26. 153.95 180.38 127.54 204.7535 204.7535 tarik 
'ffi 
' 38 1 -563.7 -144.86 4.33 -4.27 -708.56 -704.23 -712.83 -942.3848 -942.3848 desak 
~ ...., 

39 1.774 -38.72 -25.91 2.18 -2.16 -64.63 -62.45 -66.79 -85.9579 -85.9579 desak 
40 2.3261 357.28 52.93 -4.77 4.173 410.21 405.44 414.94 545.5793 545.5793 tarik 
41 2.3261 -106.72 -67.31 -1.91 .9 -174.03 -175.94 -172.13 -231.4599 -231.4599 desak 
42 1.732 363.83 0.3813 0.1473 O. 18 364.2113 364.3586 364.3913 484.401029 484.40103 tarik 
43 2.5115 -68.57 -62.9 -6.36 6. 19 -131.47 -137.83 -125.28 -174.8551 -174.8551 desak 

~ 44 2.5115 47.01 9.64 -8.5 8. ?5 56.65 48.15 64.9 75.3445 75.3445 tarik 
~ 
~- 45 1.4142 -296.86 -0.3829 0.141 -0.17?4 -297.2429 -297.1019 -297.4153 -395.333057 -395.3331 desak 
c 
co 46 2.5192 -263.86 -8.87 -31.47 31.18 -272.73 -304.2 -241.55 -362.7309 -362.7309 desak 
c 
~ 47 2.5192 107.66 46.29 -26.47 26. 37 153.95 127.48 180.32 204.7535 204.7535 tarik 
.~ 48 1 -563.7 -144.86 -4.37 4.~2 -708.56 -712.93 -704.34 -942.3848 -942.3848 desak 
~ ...., 49 1.774 -38.72 -25.91 -2.22 2.~2 -64.63 -66.85 -62.51 -85.9579 -85.9579 desak 

50 2.3261 357.28 52.93 4.85 -4.pS 410.21 415.06 405.56 545.5793 545.5793 tarik 
51 2.3261 -106.72 -67.31 1.95 -1.~6 -174.03 -172.08 -175.89 -231.4599 -231.4599 desak 

dalam kg 

..._-- --~-~--~- --
-~- -~._.--- ------- .. 

I, 

I, 
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KK·2Tabel 9 Perhitungan dimensi batang tarik 
Btg Atas Btg Bawah Btg Vertikal Btg Diagonal SATANG TARIK 
no 1=6 no 15 no 18=21 

769.4848Gaya tarik kg 372.65 0 471.0195 
Panjang m 1.414- 0 1.4862.548 

148.6em 141.4 0 254.8 

F}' kglem2 2400 0 2400 2400 

Fu kg/em2 3700 37003700 0 
0.589166667 o 1.061666667 0.61916667rmin em 

d baut em 0.9525 0.95250.9525 0 
1tp em 1 0 1 

n 22 0 2 

0.53436444Ag1 em2 0.258784722 o 0.327096875 
em;.!Ag2 2.776979332 o 2.839535453 3.02933851 

trial Profil 2L40x40x52L 40x40x5 2L 40x40x50 
2A em 3.79 3.79 3.790 

w kg/em2 2.97 2.97 2.970 

r em 1.2 0 1.2 1.2 

r pakai em 1.2 0 1.2 1.2 
2Abruto cm 7.58 0 7.58 7.58 

Alubang em 2 2.54 0 2.542.54 
em;.!A neUo 5.04 0 5.04 5.04 

2A efektif em 4.284 4.284 4.2840 

Kontrol Tegangan 

T/Aprofil kg/em2 49.16226913 o 62.13977573 101.515145 

0,6.Fy kg/em2 1440 1440 14400 

T/Aprofil<O,6.Fy 0 OKOK OK 
kg/em;.!T/Aefektif 86.98646125 o 109.9485294 179.618301 

0,5.Fu kg/em2 1860 1850 18GO0 
_.0. __ 

OK 0 OKOK
T/Aefektif<O, 5. Fu 

2L 40x40x5 2L 40x40x5 2L 40x40x5-

""I 
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Tabel10 Perhitungan dimensi batang desak KK-2 
SATANG DESAK
 

Gaya tekan
 
Pajang
 

Fy 

Fu 
E 
K (sendi-sendi) 
rmin 
tp 
trial Profil 
A 

A total 

r 
w 
IX=ly 
ix=iy 

e 

Ix gabungan 

Iy gabungan 
Ix gabungan 
Iy gabungan 

r pakai 

KUr 
Ce 

Cek 
Fs 

I"" a 
P 

kg 
m 

em 
kg/em2 

kg/em2 

Mpa 

em 
em 

em~ 

2 em 

em 
kg/em 

4 em 
em" 

em 
em" 

4 em 
4 cm 
4 cm 

em 

Kg/em 

Btg Atas Btg Bawah Btg Vertikal Btg Diagonal
 
no2 = 5
 no8 no13=17 no 19=20
 
694.1137 1316.647 1448.689 157.91
 

1.6 1 1.8192.051 
160 100 181.9
 

2400
 
205.1 

2400 2400 2400
 
3700 3700
 3700 3700
 

2100000
 2100000 2100000 2100000
 
1 1 1 1
 

1.0255 0.8
 0.5 0.9095 
1 1 1 1
 

2L 40x40x5
 2L 40x40x5 2L 40x40x5 2L 40x40x5 
3.79 3.79 3.79 3.79 

7.58 7.58 7.587.58 
1.2 1.2 1.21.2 

2.97 2.97 2.97 2.97 
5.43 5.43 5.43 5.43 

1.2 1.2 1.2 1.2 

1.16 1.16 1.161.16 
1.66 1.66 1.661.66 

10.86 10.86 10.86
 

23.4428
 

10.86 

23.4428
 
1.19696185
 

23.4428 23.4428 
1.19696185 1.19696185
 

1.75861243
 
1.19696185 

1.75861243 1.75861243 1.75861243 

1.2 1.2 1.2
 

170.916667
 

1.2 

133.333333 83.3333333 151.583333
 
130.639453
 130.639453 130.639453 130.639453
 

KUr>Ce
 KUr>Ce
 
0
 

KUr>Ce KUr<Ce 
1.873429990 0 

,jIU.'1 I~Uq/j 470.619095
 
280590412
 

oOB.2oB011 1020.43779 
4610.67152 3567.29274 

2L 40x40x5 
7734.91841 

2L 40x40x5 2L 40x40x5 2L 40x40x5 
J 

_J
 
I 
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Tabel 11 Rekapitulasi perhitungan tegangan batang KK-2; KK-3; KK-4 

No Btg I(m) 
Gaya batang = 
B.Reneana (kg) 

Tipe Btg 
Tegangan Terjadi (kg/em') 

Teg tarik 
Teg desak 

T/A.Profil TlAeffelM 

Teg ijin (kg/em:.!) 

Teg tarik 
O,6.Fy 0,5.Fu 

Fa 

1 1.414 372.14211 tarik 49.162269 86.986461 - 1440 1850 -
2 2.051 -694.1137 desak - - 91.57173 - - 370.172 

3 2.051 -566.2741 desak - - 74.70635 - - 370.172 

4 2.051 -566.2741 desak - - 74.70635 - - 370.172 

5 2.051 -694.1137 desak - - 91.57173 - - 370.172 

6 1.414 372.14211 tarik 49.162269 86.986461 - 1440 1850 -
7 1 -263.3336 desak - - 34.74058 - - 1020.4377 

8 1.6 -1316.647 desak - - 173.7004 - - 608.268 

9 1.6 -489.2804 desak - - 64.54887 - - 608.268 
10 1.6 -489.2804 desak - - 64.54887 - - 608.268 

11 1.6 -1316.647 desak - - 173.7004 - - 608.268 

12 1 -263.3337 desak - - 34.74058 - - 1020.4377 
13 1 -1448.689 desak - - 191.119 - - 1020.4378 
14 1.774 -338.3121 desak - - 44.6322 - - 494.7977 
15 2.548 471.0195 tarik 62.139776 109.94853 - 1440 1850 -
16 1.774 -338.3121 desak - - 44.6322 - - 494.7977 
17 1 -1448.689 desak - - 191.119 - - 1020.4378 
18 1.486 769.4848 tarik 101.51515 179.6183 - 1440 1850 -
19 1.819 -157.91 desak - - 20.83245 - - 470.6191 
20 1.819 -157.92 desak - - 20.83245 - - 470.6191 
21 1.486 769.4848 tarik 101.51515 179.6183 - 1440 1850 -
22 1.414 381.56104 tarik 50.337863 89.066527 - 1440 1850 -
23 2.0506 -258.8446 desak - - 34.14836 - - 774.1703 
24 2.0506 -126.7357 desak - - 16.71975 - - 370.3165 

25 1 -270.1908 desak - - 35.64522 - - 1020.438 
26 1.5948 -388.7989 desak - - 51.29273 - - 612.2411 
27 1.5948 112.8638 tarik 14.88968 26.34542 - 1440 1850 -
28 1 -1031.322 desak - - 136.0583 - - 1020.438 
29 1.774 -176.7836 desak - - 23.32237 - - 494.7977 
30 1.4857 466.1783 tarik 61.50109 108.81846 - 1440 1850 -
31 1.4857 -177.9843 desak 23.48078 690.2139 

32 1.732 484.40103 tarik 63.905145 113.07213 - 1440 1850 -
33 2.5115 -174.8551 desak - - 23.06796 - - 246.8701 
34 2.5115 75.3445 tarik 9.9399 17.58741 - 1440 1850 -
35 1.4142 -395.3331 desak - - 52,15467 - - 744.0225 
36 2.5192 -362.7309 desak - - 47.85368 - - 245.3633 
37 2.5192 204.7535 tarik 27.012335 47.794935 - 1440 1850 -
38 1 -942.3848 desak - - 124.3252 - - 1020.438 
39 1.774 -85.9579 desak - - 23.7321 - - 470.6191 
40 2.3261 545.5793 tarik 71.976161 127.35278 - 1440 1850 -
41 2.3261 -231.4599 desak - - 30.53561 - - 287.7916 

42 1.732 484.40103 tarik 63.905145 113.07213 - 1440 1850 -
43 2.5115 -174.8551 desak - - 23.06796 . - 246.8701 
44 2.5115 75.3445 tarik 9.9399 17.58741 - 1440 1850 -
45 1.4142 -395.3331 desak - - 52.15467 - - 744.0225 
46 2.5192 -362.7309 desak - - 47.85368 - - 245.3633 
47 2.5192 204.7535 tarik 27.012335 47.794935 - 1440 1850 -
48 1 -942.3848 desak - - 124.3252 - - 1020.438 
49 1.774 -85.9579 desak - - 23.7321 - - 470.6191 
50 2.3261 545.5793 tarik 71.976161 127.35278 - 1440 1850 -
51 2.3261 -231.4599 desak - - 30.53561 - - 287.7916 

. j 
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Tabel14 Perho....-..~_ ..._._ ..~_ .. ... -._lat..I_....._.'2
Data-data tul Tx tul Lx tul Tv tul Ly 

fv MPa 240 240 240 240 
fc MPa 25 25 25 25 
b mm 1000 1000 1000 1000 

Ipb mm 20 20 20 20 

0 mm 10 10 10 10 

IQD KN/m2 3.6 3.6 3.6 3.6 
IQL KN/m2 3 3 3 3 
IQu KN/m2 8.97707347 8.97707347 8.97707347 8.97707347 
Iy m 4.8 4.8 4.8 4.8 
Ix m 2.5 2.5 2.5 2.5 
IvIlx 1.92 1.92 1.92 1.92 
c 61.2 61.2 35 35 
Mu KNm 3.4337306 3.4337306 1.96373482 1.96373482 
h KNm 120 120 120 120 
d mm 95 95 95 85 
Mn KNm 4.29216325 4.29216325 2.45466853 2.45466853 
Rn MPa 0.47558596 0.47558596 0.27198543 0.33974651 
m 11.2941176 11.2941176 11.2941176 11.2941176 

P perlu 0.00200429 0.00200429 0.00114062 0.00142711 

pb 0.05375744 0.05375744 0.05375744 0.05375744 

pmaks 0.04031808 0.04031808 0.04031808 0.04031808 

pmin 0.00583333 0.00583333 0.00583333 0.00583333 

I,33.p perlu 0.00266571 0.00266571 0.00151702 0.00189806 
1,33rperlu 1,33rperlu 1,33rperlu 1,33rperlu 

p terpakai 0.00266571 0.00266571 0.00151702 0.00189806 

As perlu mm 2 
253.24248 253.24248 144.117278 161.334957 

AI0 mm 2 78.5398164 78.5398164 78.5398164 78.5398164 

S mm 310.136816 310.136816 544.971551 486.812143 

S terpakai mm 200 200 200 200 

As ada mm 2 
392.699082 392.699082 392.699082 392.699082 

kontrol OK OK OK OK 

a mm 4.43518963 4.43518963 4.43518963 4.43518963 

Mn akhir KNm 8.74453568 8.74453568 8.74453568 7.80205788 
aman aman aman aman 

P10-200 P10-200 P10-200 P10-200 

Tulangan bRei 

As mm 2 
240 240 240 240 

0 mm 8 8 8 8 

A10 mm 2 
50.2857143 50.2857143 50.2857143 50.2857143 

s mm 209.52381 209.52381 209.52381 209.52381 
s pakai mm 200 200 200 200 

P8-200 P8-200 P8-200 P8-200 

, 

i: 

Ii 

Ii
 
J;
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_,~l.:..~ __ ~ __ 

._--..-. _......_.. ...._._.. .. .... -.- ...._...._.~_ ~_ 

Data-Oata tul Tx tul Lx tulTy tul Ly 
tv MPa 240 240 240 240 
fc MPa 25 25 25 25 
b mm 1000 1000 1000 1000 
pb mm 20 20 20 20 
0 mm 10 10 10 10 

loD KN/m2 3.6 3.6 3.6 3.6 
loL KN/m2 3 3 3 3 
lou KN/m2 9.12 9.12 9.12 9.12 
Iv m 2.5 2.5 2.5 2.5 
Ix m 2.4 2.4 2.4 2.4 
Iyllx 1.04166667 1.04166667 1.04166667 1.04166667 
c 38.4 38.4 36.4 36.4 
Mu KNm 2.01719808 2.01719808 1.91213568 1.91213568 
h KNm 120 120 120 120 
d mm 95 95 95 85 
Mn KNm 2.5214976 2.5214976 2.3901696 2.3901696 
Rn MPa 0.27939032 0.27939032 0.26483874 0.33081932 
m 11.2941176 11.2941176 11.2941176 11.2941176 
P perlu 0.00117188 0.00117188 0.00111046 0.00138931 

pb 0.05375744 0.05375744 0.05375744 0.05375744 

pmaks 0.04031808 0.04031808 0.04031808 0.04031808 

pmin 0.00583333 0.00583333 0.00583333 0.00583333 

1,33.p perlu 0.0015586 0.0015586 0.00147691 0.00184779 
1,33roerlu 1,33rperlu 1,33rperlu 1,33rperlu 

p terpakai 0.0015586 0.0015586 0.00147691 0.00184779 

As perlu mm2 
148.067222 148.067222 140.306397 157.06192 

2
Al0 mm 78.5398164 78.5398164 78.5398164 78.5398164 

S mm 530.43351 530.43351 559.773597 500.056389 

S terpakai mm 240 200 200 200 

As ada mrn 2 
327.249235 392.699082 392.699082 392.699082 

kontrol OK OK OK OK 

a mm 3.69599136 4.43518963 4.43518963 4.43518963 
Mnakhir KNill 7.31614131 8.74453568 8.74453568 7.80205788 

aman aman aman aman 
P10-200 P10-200 P10-200 P10-200 

Tulane:an bae:i 

As mm2 
240 240 240 240 

0 mm 8 8 8 8 

Al0 mm 2 
50.21357143 50.2857143 50.2857143 50.2857143 

s mm 209.52381 209.52381 209.52381 209.52381 
s oakai mm 200 200 200 200 

P8-200 P8-200 P8-200 P8-200 
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Data-data tul Tx tul Lx tul Ty tul Ly 
Ifv MPa 240 240 240 240 
fc MPa 25 25 25 25 
b mm 1000 1000 1000 1000 
pb mm 20 20 20 20 
0 mrn 10 10 10 10 

laD KNlm2 3.6 3.6 3.6 3.6 
laL KN/m2 3 3 3 3 
lau KN/m2 9.07284846 9.07284846 9.07284846 9.07284846 
Iv m 7.2 7.2 7.2 7.2 
Ix m 2.5 2.5 2.5 2.5 
Iy!lx 2.88 2.88 2.88 2.88 
c 63 63 38 13 
Mu KNm 3.57243408 3.57243408 2.15480151 0.73716894 
h KNm 120 120 120 120 
d mm 95 95 95 85 
Mn KNm 4.4655426 4.4655426 2.69350189 0.92146117 
Rn MPa 0.49479696 0.49479696 0.29844896 0.12753788 
m 11.2941176 11.2941176 11.2941176 11.2941176 
pperlu 0.00208623 0.00208623 0.00125239 0.00053301 

Ipb 0.05375744 0.05375744 0.05375744 0.05375744 

pmaks 0.04031808 0.04031808 0.04031808 0.04031808 

pmin 0.00583333 0.00583333 0.00583333 0.00583333 

l,33.p perlu 1,33rperlu 1,33rperlu 1,33rperlu 1,33rperlu 
0.00277469 0.00277469 0.00166568 0.00070891 

Ip terpakai 0.001494720.00248866 0.00248866 0.00060625 

As perlu mrn2 
141.9984236.42251 236.42251 51.531165 

A10 mrn 2 
78.5398164 78.5398164 78.5398164 78.5398164 

S mm 332.201093 553.10353332.201093 1524.12266 

S terpakai mrn 200 200 200 200 
2 

392.699082As ada mm 392.699082 392.699082 392.699082 

kontrol OK OKOK OK 

4.43518963 4.43518963 4.43518963a mm 4.43518963 

Mn akhir KNm 8.74453568 8.74453568 8.74453568 7.80205788 
aman aman aman aman 

D1n•.,nn D1n•.,nn D1n•.,nn "4" .."" 
Tulangan bagi 

2 
240 240As mm 240 240 

0 mm 8 8 8 8 
2 

50.2857143A10 mm 50.2857143 50.2857143 50.2857143 

s mm 209.52381 209.52381 209.52381 209.52381 
s pakai mm 200 200 200 200 

P8·200 P8-200 P8·200 P8·200 

-
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.---- .... _......_.. _.. - ._.. -... _._- -_.. . 
tulTx tul TyData-data tul Lx tul Ly
 

Ify MPa 240 240 240 240
 
fc MPa
 25 25 25 25
 
b mm
 1000 1000 1000 1000
 
lob mm
 20
 20
 20 20
 
0 mm
 10 10
 10 10
 
aD KN/m2 3.6 3.6 3.6 3.6 
IqL KN/m2 3
 3
3
 3
 
Iqu KN/m2
 9.069941639 9.069941639 9.069941639 9.069941639
 
Iv m
 7.2 7.2 7.2 7.2
 
Ix m
 2.5 2.52.5 2.5 
Iy/lx 2.88 2.882.88 2.88 
c 63
 63
 38
 13
 

3.57128952Mu KNm 3.57128952 2.154111139 0.736932758
 
h KNm
 120
 120
 120
 120
 
d mm
 95
 95
95
 85
 
Mn KNm
 4.4641119 2.6926389244.4641119 0.921165948
 
Rn MPa
 0.494638438 0.494638438 0.298353343 0.127497017
 
m
 11.29411765 11.29411765 11.29411765 11.29411765 
jp perlu 0.002085556 0.0012519910.002085556 0.000532841
 

pb
 0.05375744 0.05375744 0.05375744 0.05375744
 

pmaks
 0.04031808 0.040318080.04031808 0.04031808 

Ipmin 0.005833333 0.005833333 0.005833333 0.005833333
 

I ,33.p perlu
 1,33rperlu 1,33rperlu 1,33rperlu 1,33rperlu 
0.002773789 0.002773789 0.001665147 0.000708678 

Ipterpakai 0.001512194 0.001512194 0.001512194 0.001512194
 

As perlu mm 
2
 

143.65843 143.65843 143.65843 128.53649 
2
 

78.53981635 78.53981635 78.53981635Al0 mm 78.53981635
 

S mm
 546.7122003 546.7122003 546.7122003 611.0312826 

S terpakai mm 200
 200
200
 200
 
2
 

392.6990818As ada mm 392.6990818 392.6990818 392.6990818
 

kontrol
 OK OK OK OK 

a mm 4.435109629 4.435189629 4.435189629 4.435189629 

Mnakhir KNm 8.744535677 8.744535677 8.744535677 7.80205788 
aman aman aman aman 

n .. " 'I"" n .. " 'I""..... " ,,""n .. " """ 

Tulanean baei 
2
 

240
As mm 240
 240
 240
 
,8
 8
0 mm 8
 8
 i
 

2
 
50.28571429 50.28571429A10 mm 50.28571429 50.28571429 

s mm 209.5230095 209.5238095 209.5238095 209.5238095 
s pakai mm 200
 200
200
 200
 

P8-200 P8-200P8-200 P8-200 

__ J
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Tabel18 Perhitungan tulangan pelat Iantai 6 

ltv 
fc 
b 

Data-data 
MPa 
MPa 
mm 

tul Tx 
240 

25 
1000 

tul Lx 
240 

25 
1000 

tul Ty 
240 

25 
1000 

tul Ly 
240 

25 
1000 

I 

Ipb 
0 

IqD 
IqL 
Iqu 
Iy 
Ix 
Mix 

mm 
mm 

KN/m2 

KN/m2 

KN/m2 

m 
m 

20 
10 
3.6 

3 
8.97707347 

7.2 
2.5 

2.88 

20 
10 

3.6 
3 

8.97707347 
7.2 
2.5 

2.88 

20 
10 

3.6 
3 

8.97707347 
7.2 
2.5 

2.88 

20 
10 

3.6 
3 

8.97707347 
7.2 
2.5 

2.88 

I 

c 63 63 38 13 
Mu KNm 3.53472268 3.53472268 2.13205495 0.72938722 
h KNm 120 120 120 120 
d 
Mn 

mm 
KNm 

95 
4.41840335 

95 
4.41840335 

95 
2.66506869 

85 
0.91173402 

Rn 
m 

MPa 0.48957378 
11.2941176 

0.48957378 
11.2941176 

0.29529847 
11.2941176 

0.12619156 
11.2941176 

I 
I 

Ip perlu 0.00206395 0.00206395 0.00123908 0.00052737 
pb 0.05375744 0.05375744 0.05375744 0.05375744 
pmaks 0.04031808 0.04031808 0.04031808 0.04031808 

Ipmin 0.00583333 0.00583333 0.00583333 0.00583333 

1,33.p perlu 1,33rperlu 
0.00274505 

1,33rperlu 
0.00274505 

1,33rperlu 
0.00164798 

1,33rperlu 
0.0007014 

Ip terpakai 0.00288845 0.00288845 0.00173363 0.00070272 

As perlu 

A10 

mm 2 

mm 2 

274.402655 

78.5398164 

274.402655 

78.5398164 

164.695135 

78.5398164 

59.731285 

78.5398164 

I 

S mm 286.221051 286.221051 476.880002 1314.88576 

S terpakai 

As ada 

mm 

mm 2 

200 

392.699082 

200 

392.699082 

200 

392.699082 

200 

392.699082 

kontrol OK OK OK OK 
a mm 4.43518963 4.43518963 4.43518963 4.43518963 

Mnakhir KNm 8.74453568 8.74453568 8.74453568 7.80205788 
aman 

"".. " 'I"" 
aman 

n .. " 'I"" 
aman 

n .. " 'I"" 
aman 

"". '" 'I"" 

As 
2 mm 

Tulangan bagi 

240 240 240 240 

I 
I 

0 

A10 

s 

mm 

mm 2 

mm 

8 

50.2857143 

209.52381 

8 

50.2857143 

209.52381 

8 

50.2857143 

209.52381 

8 

50.2857143 

209.52381 

, 

; 

s pakai mm 200 
P8-200 

200 
P8-200 

200 
P8·200 

200 
P8·200 

, 

___f 
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Data-data tul Tx tul Lx tul Tv tul Lv 

ltv MPa 240 240 240 240 
fc MPa 25 25 25 25 
b mm 1000 1000 1000 1000 
Db mm 20 20 20 20 

0 mrn 10 10 10 10 
QD KN/m2 3.6 3.6 3.6 3.6 
QL KN/m2 3 3 3 3 

IQU KN/m2 9.12 9.12 9.12 9.12 
Iy m 2.4 2.4 2.4 2.4 
Ix m 2.4 2.4 2.4 2.4 
IvIlx 1 1 1 1 
c . 36 36 36 36 
Mu KNm 1.8911232 1.8911232 1.8911232 1.8911232 
h KNm 120 120 120 120 
d mm 95 95 95 85 
Mn KNm 2.363904 2.363904 2.363904 2.363904 
Rn MPa 0.26192842 0.26192842 0.26192842 0.32718394 
m 11.2941176 11.2941176 11.2941176 11.2941176 
p perlu 0.00109818 0.00109818 0.00109818 0.00137393 

pb 0.05375744 0.05375744 0.05375744 0.05375744 

pmaks 0.04031808 0.04031808 0.04031808 0.04031808 

pmio 0.00583333 0.00583333 0.00583333 0.00583333 
1,33rperlu1,33rperlu 1,33rperlul,33.p perlu 

0.00146058 0.00146058 0.00146058 0.00182732 
0.00151219 0.001512190.00151219 0.00151219Ipterpakai 

143.65843 143.65843As perlu mrn 2 
143.65843 

78.5398164 78.5398164 78.539816478.5398164A10 mrn 2 

S mm 546.7122 546.7122 546.7122 611.031283 

200 200S terpakai mrn 200 
2 

392.699082 392.699082As ada mm 392.699082 392.699082 

kootrol OK OKOK 

4.43518963 4.43518963 4.43518963a mm 4.43518963 

8.74453568 7.80205788Mn akhir KNm 8.74453568 8.74453568 
aman aman aman 

P10-200 P10-200 P10-200 

Tulanl!an bal!i 
2 

240 240As mm 240 

0 mm 8 88 

A10 111m
2 

50.2857143 50.2857'14350.2857'143 

s mm 209.52381209.52381 209.52381 
S Dakai mm 200 200200 

P8-200 .P8-200 P8-200 

1,33rperlu 

128.53649 

200 

OK 

c:lIIIClII 

P10-200-.- ......_
240 

8 

50.2857143 

209.52381 
200 

P8-200 
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Tabel 20 Perhitungan tulangan pelat lantai 8 
Data-<lata tul Tx tul Lx tul Ty tul Ly 

ltv MPa 240 240 240 240 
fc MPa 25 25 25 25 
b mm 1000 1000 1000 1000 

Ipb mm 20 20 20 20 
0 mm 10 10 10 10 

laD KN/m2 3.6 3.6 3.6 3.6 
qL KN/m2 3 3 3 3 
Iqu KN/m2 9.08362404 9.08362404 9.08362404 9.08362404 
Iy m 2.5 2.5 2.5 2.5 
Ix m 2.4 2.4 2.4 2.4 
Ivl1x 1.04166667 1.04166667 1.04166667 1.04166667 
c 38.4 38.4 36.4 36.4 
Mu KNm 2.0091523 2.0091523 1.90450895 1.90450895 
h KNm 120 120 120 120 
d mm 95 95 95 85 

0 KNm 2.51144037 2.51144037 2.38063619 2.38063619 
Rn MPa 0.27827594 0.27827594 0.2637824 0.32949982 
m 11.2941176 11.2941176 11.2941176 11.2941176 

P perlu 0.00116718 0.00116718 0.001106 0.00138373 

Ipb 0.05375744 0.05375744 0.05375744 0.05375744 

Ipmaks 0.04031808 0.04031808 0.04031808 0.04031808 

lomin 0.00583333 0.00583333 0.00583333 0.00583333 

1,33.p perlu 1,33rperlu 1,33rperlu 1,33rperlu 1,33rperlu 

0.00155234 0.00155234 0.00147098 0.00184036 

P terpakai 0.00151219 0.00151219 0.00151219 0.00151219 

As perlu mm2 
143.65843 143.65843 143.65843 128.53649 

A10 mm2 
78.5398164 78.5398164 78.5398164 78.5398164 

S mm 546.7122 546.7122 546.7122 611.031283 

S terpakai mm 200 200 200 200 

As ada mm 2 
392.699082 392.699082 392.699082 392.699082 

kontrol OK OK OK OK 

a mm 4.43518963 4.43518963 4.43518963 4.43518963 

Mnakhir KNm 8.74453568 8.74453568 8.74453568 7.80205788 

aman aman aman aman 

P10-200 P10-200 P10-200 P10-200 

Tulan2an ba2i 
2

As mm 240 240 240 240 

0 mm 8 8 8 8 

A10 mm 2 
50.2857143 50.2857143 50.2857143 50.2857143 

s mm 209.52381 209.52381 209.52381 209.52381 

s pakai mm 200 200 200 200 

P8-200 P8-200 P8-200 P8-200 

r 

J
 

i 
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Data-data tulTx tulLle tulTy tul Lv 
ltv MPa 240 240 240 240 
fc MPa 25 25 25 25 
b mm 1000 1000 1000 1000 
Ipb mm 20 20 20 20 

0 mm 10 10 10 10 
'aD KNlm2 3.6 3.6 3.6 3.6 
aL KN/m2 3 3 3 3 
au KN/m2 9.069941639 9.069941639 9.069941639 9.069941639 
Iy m 2.5 2.5 2.5 2.5 
Ix m 2.4 2.4 2.4 2.4 
Ivllx 1.041666667 1.041666667 1.041666667 1.041666667 
c 38.4 38.4 36.4 36.4 
Mu KNm 2.006125971 2.006125971 1.901640244 1.901640244 
h KNm 120 120 120 120 
d mm 95 95 95 85 
Mn KNm 2.507657464 2.507657464 2.377050305 2.377050305 

Rn MPa 0.277856783 0.277856783 0.263385075 0.329003502 

m 11.29411765 11.29411765 11.29411765 11.29411765 

Pperlu 0.001165406 0.001165406 0.001104325 0.001381628 

,pb 0.05375744 0.05375744 0.05375744 0.05375744 

Ipmaks 0.04031808 0.04031808 0.04031808 0.04031808 

Ipmin 0.005833333 0.005833333 0.005833333 0.005833333 

1,33.p perlu 1,33rperlu 1,33rperlu 1,33rperlu 1,33rperlu 

0.00154999 0.00154999 0.001468752 0.001837565 

p terpakai 0.00139142 0.00139142 0.00131854 0.001570864 

As perlu mm 2 
132.1849 132.1849 125.2613 133.52344 

A10 mm 2 
78.53981635 78.53981635 78.53981635 78.53981635 

S mm 594.1663257 594.1663257 627.0078336 588.2099529 

S terpakai mm 200 200 200 200 

As ada mm 2 
392.6990818 392.6990818 392.6990818 392.6990818 

kontrol OK OK OK OK 

a mm 4.435189629 4.435189629 4.435189629 4.435189629 

Mnakhir KNm 8.744535677 8.744535677 8.744535677 7.80205788 

amen aman aman aman 

P10-200 P10-200 P10-200 P10-200 

Tulani! an ba2i 

As 
2 mm 240 240 240 240 

0 mm 8 8 8 8 

AI0 mm 2 
50.28571429 50.28571429 50.28571429 50.28571429 

s mm 209.5238095 209.5238095 209.5238095 209.5238095 
5 pakai mm 200 200 200 200 

P8-200 P8-200 P8-200 P8-200 
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Tabel 22 Perhilungan lulanoan balok pC rtal A/atap 
AI2-4A/1-2 
lap(+ 

fc Mpa 
tum(-)Iao( tum(-)data-data 

25 
fy Mpa 400 

25 2522.5 
400 400400 

0.8 0.8 0.80.8<1> 
0.85	 0.850.85 0.85 

ph mm 
f3 

40 40 40 40 
d' mm 58 58 58 58 
ph 0.02438 0.02709 0.02709 0.02709 
pmaks 0.01829 0.02032 0.02032 0.02032 
pmin 0.0035 0.0035 0.0035 0.0035 
prencana 0.00914 0.01016 0.01016 0.01016 
m 20.915 18.8235 
rn MPa 3.30789 3.67544 3.67544 3.67544 
mu KNm 

18.8235	 18.8235 

37.47 35.01 22.38 
mn KNm 21.725 46.8375 43.7625 27.975 
0 mm 

17.38 

16	 16 
A10 mm4! 201.143 201.143 201.143 201.143 
b mm 300 200 200 200 
h mm 400 400 400 400 
dada mm 342 342 342 342 
d perlu mm 

16 16 

147.96 252.422 243.995 195.081 
tipe sebelah sebelah sebelah sebelah 
TULSEBELAH 
Rn baru MPa 0.61914 2.00222 1.870n 1.19588 
pbaru 0.00171 0.00553 0.00517 0.00331 
As mm1 175.6 378.581 353.726 226.118 
n 2 2 
As ada mm:l 402.286 402.286 402.286 402.286 
a mm 

2	 2 

37.8622 37.8622 37.8622 
mn KNm 52.n62 

28.0461 
51.9864	 51.9864 51.9864 

aman aman 
TULRANGKAP 
pl 0 0 0 0 
As 1 mm"O 

amanaman 

0 0 0 
a mm 0 0 0 0 
mn1 KNm 0 0 0 0 
mn2 KNm 0 0 0 0 
fs' MPa 0 0 0 0 
As'=As2 mm" 0 0 0 0 
n 0 0 0 0 
As' = As2 ad mm'O 0 0 
As mm"O 

0 
0 n 

n 
0 

0 0 
As ada mm'O 

0 0 
0	 0 0 

0	 0p 00 
0 0 

pl 
00p' 

0 0 
Is' MPa 

00 
0	 000 

I 

0	 0mn KNm 0 0 
----

tum lum(-) 
25 25 
400 400 
0:8 0.8 
0.85 0.85 
40 40 
58 58 
0.02709 0.02709 
0.02032 0.02032 
0.0035 0.0035 
0.01016 0.01016 
18.8235 18.8235 
3.67544 3.67544 
28.67 26.36 
35.8375 32.95 
16 16 
201.143 201.143 
200 200 
400 400 
342 342 
220.8 211.718 
sebelah sebelah 

1.53199 1.40855 
0.00423 0.00389 
289.67 266.33 
2 2 
402.286 402.286 
37.8622 37.8622 
51.9864 51.9864 

aman arnan 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
-

0 
-

A/4-7
 
Iao(+)
 tum 

25 
tum 

25 
400 

25 
400400 
0.80.80.8 
0.85 

40 
0.850.85 

40 
58 

40 
5858 
0.02709 

0.02032 
0.027090.02709 

0.02032 
0.0035 

0.02032 
0.0035 

0.01016 
0.0035 

0.01016 
18.8235 

0.01016 
18.8235 

3.67544 
18.8235 

3.675443.67544 
28.4527.0122.74 
35.5625 

16 
33.762528.425 

1616 
201.143 

200 
201.143201.143 

200 
400 

200 
400 400 

342 342342 
219.951 

sebelah 
214.313196.644 

sebelahsebelah 

1.52023 
0.00336 0.00399 0.0042 

1.443291.21512 

229.755 272.898 287.447 
2 2 2 
402.286 402.286 402.286 
37.8622 37.8622 37.8622 
51.9864 51.9864 

aman 
51.9864 

amanaman 

0 
0 0 0 
0 0 0 
0 0 0 0 
0 0 0 
0 0 

0	 0 

0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 
0 0 0 0 
0 0 0 0 
I-	 I~ 

0	 0 0 0 
---

A/B-9
 
Iao(+)
 
AI7-8 

tum(-) tum(-) 
25 

tum(-) 
25 25 

400 
25 

400400400 
0.8 0.80.8 0.8 

0.85 
40 
0.85 0.850.85 

40 
58 

4040 
58 

0.02709 
58 58 

0.02709 
0.02032 

0.027090.02709 
0.02032 

0.0035 
0.020320.02032 

0.0035 
0.01016 

0.0035 0.0035 
0.01016 

18.8235 
0.01016 0.01016 
18.8235 18.8235 18.8235 

3.67544 3.675443.67544 3.67544 
17.38 

28.1875 
34.74 37.4222.55 

21.725 
16 

43.425 46.775 
1616 16 

201.143 201.143 201.143 
200 
201.143 

200 200 
400 

200 
400 400 

342 
400 

342342 342 
171.914 

sebelah 
243.053 252.254195.821 

sebelahsebelah	 sebelah 

0.9287 
0.00333 0.00513 0.00553 0.00257 

1.85634 1.999551.20496 

175.6 
2 
227.836	 350.998 378.076 

2	 2 2 
402.286 402.286 402.286 402.286 
37.8622 37.8622 37.8622 37.8622 
51.9864 51.9864 51.9864 51.9864
 

aman
 aman amanaman 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 
0 0 0 

0	 0 0 0 
n	 0 0 0 

0 0 0 
0 0 0 

0	 0 0 0 
0 0 0 0 

0 0 0 
0 0 0 

0	 0 0 
- -- -

, 
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Tabel 23 Perhitungan tulanaan balok n rtal Allantai 4 

25 
400 
0.8 
0.85 
40 
59.5 

0.0035 

132.38 

19 

300 
500 
440.5 

sebelah 

AI2-4A/1-2 
lan(+ 

fc Mpa 25 
tum(lap(-) tum(-)data-data 

25 
fy Mpa 400 400 

2525 
400400 
0.80.80.8<t> 0.8 
0.850.850.85 

ph mm 40 40 
0.85~ 

40 
d' mm 59.5 

40 
59.5 

ph 0.02709 
59.559.5 

0.02709 
pmaks 0.02032 

0.027090.02709 
0.02032 

pmin 0.0035 
0.020320.02032 

0.0035 
prencana 0.01016 0.01016 

0.0035 0.0035 
0.01016 

m 18.8235 
0.01016 

18.8235 
rn MPa 3.67544 

18.823518.8235 
3.67544 

mu KNm 53.4 
3.675443.67544 

78.28 
mn KNm 66.75 

137.52144.48 
97.85 

0 mm 19 
171.9180.6 

19 
A10 mm:l 283.643 

1919 
283.643 

b Illm 300 
283.643283.643 

300 
h mm 500 

300300 
500 

dada mm 440.5 
500500 

440.5 
d perlu mm 246.043 404.71 

440.5440.5 
297.896 

tjpe sebelah sebelah 
394.842 
sebelah sebelah 

TULSEBELAH 
Rn baru MPa 1.14667 3.10245 2.953 1.68092 

Pbaru 0.00317 0.00858 0.00816 0.00465 
As mml 418.667 1078.75 614.054 
n 2 4 4 3 
As ada mm:l 567.266 1134.57 

1133.35 

1134.57 850.929 
a mm 35.5944 71.1888 71.1888 53.3916 
mn KNm 95.9173 183.758 183.758 140.847 

aman aman 
TULRANGKAP 

amanaman 

pl 0 0 0 0 
Asl mm"O 0 0 0 
a mm 0 0 0 0 
mnl KNm 0 0 0 0 
mn2 KNmO 0 0 0 
Is' MPa 0 0 0 0 
As'=As2 mm"O 0 0 0 
n 0 0 0 0 
As' = As2 ad mmlO 0 0 0 
As mmlO 0 0 0 
n 0 0 0 0 
As ada mm'O 0 0 0 
p 0 0 0 0 
p' 0 0 0 0 
pl 0 0 0 0 
Is' MPa 0 - 0 

I.... 
0 0 

mn KNm 0 0 0 0 

- - - . 

4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

tum(-) tum(-) 
25 
400 
0.8 
0.85 
40 
59.5 

0.02709 0.02709 
0.02032 0.02032 

0.0035 
0.01016 0.01016 
18.8235 18.8235 
3.67544 3.67544 

112.08 
165.475 140.1 

19 
283.643 283.643 

300 
500 
440.5 

387.392 356.454 
sebelah 

2.84262 2.40672 
0.00766 0.00665 
1038.43 879.192 

3 
1134.57 850.929 
71.1888 53.3916 
183.758 140.847 

aman aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
--

Af7-8A/4-7 
Iap(+) 

25 
lan(+ tum(-) tum(-) 

25 
400 

2525 
400400400 
0.80.80.80.8 
0.85 

40 
0.850.850.85 

4040 40 
59.5 

0.02709 
59.559.559.5 

0.02709 
0.02032 

0.027090.02709 
0.02032 

0.0035 
0.020320.02032 

0.0035 
0.01016 

0.00350.0035 
0.01016 

18.8235 
0.010160.01016 

18.8235 
3.67544 

18.823518.8235 
3.675443.675443.67544 
73.75135.09116.5445.96 
92.1875 

19 
168.863145.67557.45 

191919 
283.643 

300 
283.643 283.643283.643 

300 
500 

300300 
500500500 
440.5440.5440.5440.5 
289.148 

sebelah 
391.338383.477228.26 

sebelahsebelah sebelah 

1.58365 
0.00273 

2.50249 2.900820.96691 
0.00692 0.00802 0.00438 

578.519 
2 

914.178 1059.69360.525 
34 4 

1134.57 1134.57 850.929 
35.5944 
567.266 

71.1888 71.1888 53.3916 
95.9173 140.847 

aman 
183.758 183.758 

amanamanaman 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

I..I .. III 

0 0 00 
... -

A/B-9
 
tum(-)
 lap(+ 

25 
tum 

25 
400 

25 
400400 

I,0.80.80.8 
0.85 

40 
0.85 0.85 

4040 
59.5 

0.02709 
59.559.5 

0.02709 
0.02032 

0.02709 
0.02032 0.02032 

0.0035 0.0035 
0.01016 

0.0035 
0.01016 

18.8235 
0.01016 

18.8235 
3.67544 

18.8235 
3.675443.67544 
65.74177.71156.19 
82.175 

19 
222.138195.238 

1919 
283.643 283.643 

300 
283.643 

300300 
500500 500 
440.5440.5 440.5 
272.995 

sebelah 
420.791 448.844 

rangkap sebelah 

1.41165 
0.00927 0 
3.3539 0 

0.0039 
1225.21 0 515.686 
5 0 2 
1418.21 0 567.286 
88.986 0 35.5944 

95.9173
 
aman
 

224.649 0 
aman-

0 0.01016 0 
0 1342.66 0 
0 84.2456 0 
0 213.955 0 i 
0 8.18271 0 
0 239.803 0 
0 89.5607 0 
0 2 0 
0 567.286 0 
0 1432.23 0 
0 5 0 
0 1418.21 0 
0 0.01073 0 
0 0.00429 0 
0 0.00644 0 
0 31.6521 0 

I"'.""n 1M 

0 225.153 0 I . aman -

i 

, 

Ii 
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Tabel 24 Perhitungan tulanaan balok DC rtal Allantai 3 
AI2-4A/1-2 

!um(-) lao(+ 

fc Mpa 
tum(-)lao(data-da!a 

25 
fy Mpa 

25 2525 
400400 400400 
0.80.80.80.8<l> 
0.850.850.85 

pb mm 
0.85~ 

40 40 
d' mm 

4040 
59.5 

pb 

59.559.559.5 
0.02709 

pmaks 

0.027090.02709 0.02709 
0.02032 

pmin 

0.020320.020320.02032 
0.00350.00350.00350.0035 
0.01016 

m 
0.010160.010160.01016proncana 

18.8235 
rn MPa 

18.823518.823518.8235 
3.67544 

mu KNm 
3.675443.675443.67544 

63.33 
mn KNm 

123.56130.4548.08 
79.1625 

0 mm 
154.45163.06360.1 

19 
A10 

191919 
mm:l 283.643 

b mm 
283.643283.643283.643 

300 
h mm 

300300300 
500 

dada mm 
500 500500 

440.5 
d perlu mm 

440.5440.5440.5 
267.944 

tipe 
374.285384.558233.465 

sebelah 
TULSEBELAH 
Rn baru MPa 

sebelahsebelahsebelah 

1.3599 
pbaru 

2.853232.801181.03243 
0.00376 

As 

0.007330.007740.00285 
mm:.! 496.781 

n 
969.2451023.29377.155 
4 2 

As ada mm:l 
42 

567.286 
a mm 

1134.571134.57587.286 
71.1888 35.5944 

mn KNm 
71.188835.5944 

95.9173 
aman 

183.758183.75895.9173 
aman 

TULRANGKAP 
amanaman 

p1 0 0 0 0 
As 1 mm'O 0 0 0 
a mm 0 0 0 0 
mn1 KNmO 0 0 0 
mn2 KNm 0 0 0 0 
Is' MPa 0 0 0 0 
As'=As2 mm" 0 0 0 0 
n 0 0 0 0 
As' = As2 ad mm"O 0 0 0 
As mm' 0 0 0 0 

n 0 0 0 0 
As ada mm'O 0 0 0 
p 0 0 0 0 
p' 0 0 0 0 
p1 0 0 0 0 
Is' MPa 0 0 0 0 
a mm 0 0 0 0 
mn KNm 0 0 0 0 

- - - -

Af7-8 
!um(-) 

59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
103.17 
128.963 

283.643 

440.5 
341.993 
sebelah 

2.21539 
0.00612 
809.299 

850.929 
53.3916 
140.847 

tumH 
25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
119.35 
149.188 
19 
283.643 
300 
500 
440.5 
367.833 
sebelah 

2.56283 
0.00708 
936.22 
4 
1134.57 
71.1888 
183.758 

130(+) 
25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
63.69 
79.6125 
19 
283.643 
300 
500 
440.5 
268.705 
sebelah 

1.36763 
0.00378 
499.605 
2 
567.286 
35.5944 
95.9173 

tum(-) 
25 
400 
0.8 
0,85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
125.03 
156.288 
19 
283.643 
300 
500 
440.5 
376.484 
sebelah 

2.6848 
0.00742 
980.776 
4 
1134.57 
71.1888 
183.758 

aman aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- - - -

A/8-9
 

tum '-I
 
A/4-7 

tum 

25 

tum tum(-) lan(+ 
25 

400 

25252525 
400400400400 400 
0.80.80.80.80.80.8 
0.850.85 

40 
0.850.850.850.85 

4040404040 
59.5 

0.02709 

59.559.559.5 59.5 
0.02709 

0.02032 

0.027090.027090.02709 
0.02032 

0.0035 

0.020320.020320.02032 
0.0035 

0.01016 

0.00350,00350.0035 
0.01016 

18.8235 

0.010160.010160.01016 
18.8235 

3.67544 

18.823518.823518.8235 
3.675443.675443.675443.67544 

130.45 48.0844.86101.9120.13 
60.1 

19 

163.063127.375 56.075150.163 
1919191919 
283.643 

300 

283.643283.643283.643283.643 
300 

500 

300300300300 
500500500500500 
440.5 

369,033 

440.5440.5440.5440.5 
233.485 

sebelah 

384.556225.512339.881 
sebelahsebelahsebelahsebelah 

1.03243 

0.00713 

2.601180.963292.188122.57958 
0.002850.007740.002660.00605 
377.155 

4 

1023.29351.896799.337942.339 
4 2 

1134.57 
33 2 

567.286 

71.1888 

1134.57567.286850.929 
35.594471.188853.3916 35.5944 
95.9173 

aman 

183.75895.9173140.847183.758 
amanamanamanaman 

0 

0 

00000 
0 

0 

000 0 
0 

0 

0000 
0 

0 

0000 
0 

0 
0000 

0 

0 

0000 
0 

0 

0000 
0 

0 

0000 
0 

0 

000 0 
0 

0 

0000 
0 

0 
0000 
0 0 

0 
000 

0 

0 

0000 
0 

0 

000 0 
0 

0 

000 0 
0 

0 
0000 

0 

0 

0000 
00000 

-----
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AI2-4A/1-2 
lao(+)Iap(-) tum tum data-data 

fc Mpa 25 25 25 25 

fy Mpa 400 400 400 400 

<I> 0.8 0.8 0.8 0.8 
0.85 0.85 0.85 0.85 

pb mm 40 40 40 40 

d' mm 59.5 59.5 59.5 59.5 

pb 0.02709 0.02709 0.02709 0.02709 

pmaks 

~ 

0.02032 0.02032 0.02032 0.02032 

pmin 0.0035 0.0035 0.0035 0.0035 

prencana 0.01016 0.01016 0.01016 0.01016 

m 18.8235 18.8235 

rn MPa 3.67544 
18.8235 18.8235 

3.67544 

mu KNm 48.14 
3.675443.67544 

63.35 

mn KNm 60.175 
124.52130.58 

79.1875 

mm 19 
163.225 155.65 

'" 19 

At0 mm:l 283.643 263.643 263.643 
19 19 

283.643 

b mm 300 300 

h mm 500 500 500 500 

dada mm 440.5 440.5 440.5 440.5 

d perlu mm 233.611 384.75 375.716 267.987 

tipe sebelah 

300 300 

sebelahsebelah sebelah 
TULSEBELAH 
Rn baru MPa 1.03372 2.80397 2.67384 1.36033 

pbaru 0.00286 0.0077.5 0.00739 0.00376 

As mm:t: 377.626 1024.31 976.77.5 496.938 

n 2 4 4 2 

As ada mm:l 567.286 1134.57 1134.57 567.286 

a mm 35.5944 71.1888 71.1888 35.5944 

mn KNm 95.9173 183.758 183.758 95.9173 
aman aman 

TULRANGKAP 
amanaman 

Tabel 25 Perhitungan tulanaan balok '" rtal Allantai 2 
A/4-7 AlB-9AI7-8 

tum(-)lao(+ tum(-) 
25 

lao/+) tum  tum tum tum( tum 
25 

400 400 400 400 400 
25 25 2525252525 

400400400 400 
0.80.80.80.8 0.80.8 0.8 0.8 0.8 
0.850.850.850.85 0.850.85 0.850.85 0.85 
404040 40 40 40 4040 40 
59.559.5 
0.02709 

59.559.559.5 59.559.5 59.5 59.5 
0.02709 

0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 
0.02709 0.027090.02709 0.027090.02709 0.02709 0.02709 

0.02032 

0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 
0.020320.02032 

0.0035 

0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 
0.00350.0035 

0.01016 .0.010160.01016 
18.823518.823518.8235 18.823518.823518.823518.823518.8235 18.8235 
3.675443.675443.67544 3.675443.67544 3.675443.675443.67544 3.67544 
48.2130.69119.48 125.41102.65 63.43102.82 44.02119.3 
60.25163.363149.35 156.763128.313 79.2875128.525 55.025149.125 
191919 19 191919 1919 
283.643283.643283.643 283.643 283.643283.643 283.643263.643 283.643 

300 300 

500 500 500 500 500 
300300 300 300 300300 300 

500 500500 500 
440.5440.5 440.5440.5 440.5 440.5440.5 440.5 440.5 
233.756 

sebelah sebelah sebelah sebelah sebelah sebelah 
377.056 384.912341.412 223.391 341.13 368.034 268.156367.756 

sebelahsebelah sebelah 

2.56175 2.20788 0.94525 2.20422 2.56562 1.36205 2.69296 2.60633 1.03501 

0.00708 0.0061 0.00261 0.00609 0.00709 0.00377. 0.00744 0.0077.6 0.00286 

935.828 806.553 345.307 805.22 937.24 497.566 983.757 1025.17 378.096 

4 3 2 3 4 2 4 4 2 
1134.57 1134.57 567.286 

71.1888 53.3916 35.5944 53.3916 71.1888 35.5944 71.1888 71.1888 35.5944 
1134.57 850.929 567.286 850.929 1134.57 567.286 

95.9173 140.847 183.758 95.9173 183.758 183.758 95.9173 
aman 

183.758 140.847 
amanamanaman aman amanamanamanaman 

p1 0 0 0 0 0 

As 1 mm" 0 0 0 0 0 

a mm 0 0 0 0 0 

mn1 KNmO 0 0 0 0 

mn2 KNm 0 0 0 0 0 

Is' MPa 0 0 0 0 0 

As'=As2 mm" 0 0 0 0 0 

n 0 0 0 0 0 
As' = As2 ad, mm' 0 0 0 0 0 

As mm" 0 0 0 0 0 

n 0 0 0 0 0 
As ada mm"O 0 0 0 0 

P 
p' 

0 
0 

0 
0 

0 
0 

0 0 
a 0 

p1 0 0 0 0 0 

Is' MPa 0 0 
In 

0 
In I~ In 

0 

mn KNm 0 0 0 a 0 

- . - -

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 , 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 U 0 0 0 U 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 a a a a a 
In In InIn In 

0 0 0 0 0 a a 0 
. --- --- --
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Tabel 26 Perhitungan tulanoan balok DC rtal Atlantai 1 
A/8-9AI7~A/4-7 

lao!+! tum!-) tuml-ltum(-) turiil-ltum lao!+!tum tum 
25
25
 25
 25
25
25
25
25
25
 
400
400
 400
 400
400
400
400
400
400
 

0.8 0.8 0.80.80.80.80.8 0.80.8 
0.850.850.850.85 0.850.850.850.850.85 
40
40
 40
40
40
40
40
40
40
 
59.559.559.559.5 59.559.559.559.559.5 
0.027090.02709 0.02709 0.027090.027090.027090.027090.027090.02709 
0.020320.020320.020320.02032 0.020320.020320.020320.020320.02032 
0.00350.0035 0.00350.0035 0.00350.00350.00350.00350.0035 
0.010160.010160.01016 0.01016 0.010160.010160.010160.010160.01016 
18.823518.823518.823518.8235 18.823518.823518.823518.823518.8235 
3.675443.675443.675443.67544 3.675443.675443.675443.675443.67544 
48.39126.28 131.0763.57118.13102.9243.58103.37118.46 
60.4875157.85 163.838147.663 79.4625128.6554.475129.213148.075 
19
19
19
 19
 19
19
19
19
19
 
283.643283.643 283.643283.643283.643283.643 283.643283.643283.643 

300
 300
300
 300
300
300
300
 300
300
 
500
 500
500
 500
500
500
500
500 500
 

440.5440.5440.5 440.5 440.5440.5440.5440.5 440.5 
234.217385.471365.949 268.452 378.362341.578222.271366.459 342.324 
sebelahsebelahsebelahsebelah sebelahsebelahsebelah sebelahsebelah 

2.81449 1.039092.711641.365052.21002 2.536630.93582.54372 2.21969 
0.OOn8 0.002870.00750.00701 0.003770.00259 0.006110.00703 0.00614 

379.5871028.16990.581807.338 926.65 498.664341.856929.239 810.868 
2
4 4
4 2
3
2
4 3
 

1134.57 1134.57 567.2861134.57 567.2861134.57 850.929 567.286 850.929 
71.1888 71.1888 35.594471.1888 35.594435.5944 53.391671.1888 53.3916 

183.758 95.9173183.758183.758 95.917395.9173 140.847183.758 140.647 
amanamanaman aman amanamanamanamanaman 

0 0 00 0 0 00 0 
0 0 0 0 00 00 0 
0 0 0 0 0000 0 

0 0 00 000 0 0 
0 0 0 0 00 0 0 0 

0 0 00 00 00 0 
0 0 00 00 0 0 0 
0 0 00 0 00 0 0 

0 0 0 0 00 0 0 0 
0 0 0 0 00 0 0 0 
0 0 0 0 00 00 0 

0 0 00 00 0 0 0 
0 0 00 00 0 0 0 

0 0 0 0 00 0 0 0 
0 0 0 0 00 00 0 
0 0 0 0 0000 0 

In InIn In 

0 0 0 0 00 0 0 0 
- ---- ----

AI2-4A/1·2 
Iao(+)
 

fc Mpa 25 25
 
tum!-)tum!-)lao!data-dala 

25
 
fy Mpa 400 400
 

25
 
400
400
 

0.8 0.8<l> 0.8 0.8 
0.850.850.85 0.85
 

ph mm 40 40
 
~ 

40
 
d' mm 59.5 59.5
 

40
 
59.5 59.5 

pb 0.02709 0.02709 0.02709 

pmaks 0.02032 0.02032 
0.02709 

0.02032 
pmin 0.0035 0.0035 

0.02032 
0.0035 

pn:ncana 0.01016 0.01016 
0.0035 

0.01016 
m 18.8235 18.8235 

0.01016 
18.8235 18.8235 

rn MPa 3.67544 3.67544 3.67544 
mu KNm 

3.67544 
125.3 63.55 

mn KNm 60.3375 163.5 
48.27 130.8 

79.4375
 
<1 mm 19 19
 

156.625 
19
 

A1121 mm:.!: 283.643 283.643
 
19
 

283.643
 
b mm 300 300
 

283.643 
300
 

h mm 500 500
 
300
 
500 500
 

dada mm 440.5 440.5
 440.5 440.5 
d perlu mm 233.926 385.074 268.409 
tipe sebelah sebelah sebelah 

376.891 
sebelah 

TULSEBELAH 
Rn baru MPa 1.03651 2.8087 2.69059 1.36462 

P baru 0.00287 0.OOn6 0.00744 O.OO3n
 
As mm:l 378.646 1026.04 982.894 498.507
 
n 2 4
 4 2
 
As ada mm:l 567.286 1134.57
 1134.57 567.286 
a mm 35.5944 71.1888 71.1888 35.5944 
mn KNm 95.9173 183.758 183.758 95.9173 

aman aman aman 
TULRANGKAP 
p1 0 0 0 0 
As 1 mm"O 0 0 0 
a mm 0 0 0 0 
mn1 KNm 0 0 

aman 

0 0 
mn2 KNmO 0 0 0 
fs' MPa 0 0 0 0 
As'=As2 mm" 0 0 0 0 
n 0 0 0 0 
As' = As2 ad mm" 0 0 0 0 
As mm"O 0 0 0 
n 0 0 0 0 
As ada mm"O 0 0 0 
p 0 0 0 0 
p' 0 0 0 0 
p1 0 0 0 0 
f5 ' MPa 0 0 0 0 

In In In In 

0 011111 KNill 0 0 
-- --
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Tabel 27 Perhitungan tulanaan balak portal Blatao 

p 1 0 0 0 0 
As1 mm"O 0 0 0 
a mm 0 0 0 0 
mn1 KNm 0 0 0 0 

mn2 KNm 0 0 0 0 
Is' MPa 0 0 0 0 
As'=As2 mm" 0 0 0 0 

n 0 0 0 0 
As' = As2 < mm" 0 0 0 0 
As mm" 0 0 0 0 
n 0 0 0 0 
As ada mm"O 0 0 0 
p 0 0 0 0 
p' 0 0 0 0 
p1 0 0 0 0 
Is' MPa 0 0 0 0 
a mm 0 0 0 0 
mn KNm 0 0 0 0 

- - - -

8/4-7 
tum(-) tuml-) lap(+) tum -

25 25 25 25 
400 400 400 400 
0.8 0.8 0.8 0.8 
0.85 0.85 0.85 0.85 
40 40 40 40 
58 58 58 58 
0.02709 0.02709 0.02709 0.02709 
0.02032 0.02032 0.02032 0.02032 
0.0035 0.0035 0.0035 0.0035 
0.01016 0.01016 0.01016 0.01016 
18.8235 18.8235 18.8235 18.8235 
3.67544 3.67544 3.67544 3.67544 

7 9.53 5.22 9.53 
8.75 11.9125 6.525 11.9125 
16 16 16 16 
201.143 201.143 201.143 201.143 
200 200 200 200 
400 400 400 400 
342 342 342 342 
109.102 127.301 94.2152 127.301 
sebelah sebelah sebelah sebelah 

0.37405 0.50924 0.27893 0.50924 
0.00103 0.00141 0.00077 0.00141 
70.7251 96.2871 52.7407 96.2871 

2 2 2 2 
402.286 402.286 402.286 402.286 
37.8622 37.8622 37.8622 37.8622 
51.9864 51.9864 51.9864 51.9864 

aman aman aman aman 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 U U 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

- - - -

818-9817-8BI2-4 
lap(-)laD(+) tum(-)tumT-ltum laDI+ 

2525 25 2525 
400400 400400400 

0.8 0.80.80.80.8 
0.850.850.85 0.850.85 
40404040 40 
585858 58 58 
0.027090.027090.02709 0.027090.027090.02709 
0.020320.020320.02032 0.020320.020320.02032 
0.00350.00350.0035 0.00350.00350.0035 
0.010160.010160.01016 0.01016 0.010160.01016 
18.823518.823518.8235 18.8235 18.823518.8235 
3.675443.675443.67544 3.67544 3.675443.67544 
17.1638.167.15 2.98 16.2 
21.4547.73.725 20.258.9375 
1616 1616 16 
201.143201.143 201.143201.143 201.143201.143 

200 200200 200200 
400400 400400400 
342342342 342 342 
170.822165.975 254.736110.265 71.185972.3704 
sebelahsebelahsebelahsebelah sebelahsebelah 

0.916952.039090.15924 0.865650.382060.16458 
0.002530.00239 0.005640.00106 0.000440.00045 
173.377385.55372.2406 30.1087 163.678 
22222 
402.286402.286 402.286402.286402.286402.286 
37.862237.862237.8622 37.862237.862237.8622 
51.986451.986451.9864 51.986451.986451.9864 

amanamanaman amanamanaman 

0 00 00 
00 000 
0000 0 
00 00 0 
00 00 0 
00 00 0 
000 00 

0 000 0 
0 0000 

00 00 0 
0000 0 
00 0 00 
000 0 0 
UU UUU 

0 0000 
00 000 
00000 
000 0 0 

--- --

8/1-2 
data-data \3ri{:) tum(-) tum 

fc Mpa 25 

fy Mpa 
2525 25 

400 400 400400 
0.80.80.80.8<l> 

0.85 0.850.850.8513 
40 

d' mm 
4040ph !DID 40 
58 58 

ph 

5858 
0.02709 0.02709 

pmaks 0.02032 
0.02709 

0.02032 

pmin 
0.02032 
0.0035 0.00350.0035 

0.01016 

m 
0.010160.01016prcnc:ana 

18.8235 
rn MPa 

18.823518.8235 
3.67544 

mu KNm 
3.675443.67544 

3.08 
mn KNm 

16.2417.16 38.11 
3.8547.6375 20.321.45 
16 

A10 
16 16160 !DID 

mm:.l 201.143 

b mm 
201.143201.143 

200 
h mm 

200 200200 
400 400400400 

342 

d perlu mm 
342342342dada mm 
166.18 

tipe 
170.822 254.569 

sebelah 
TULSEBELAH 
Rn baru MPa 

sebelah sebelah 

0.66779 

pbaru 
0.91695 2.03642 

0.0024 

As 
0.00253 0.00583 

mm:l 31.119 

n 
164.082385.048173.377 
2 2 

As ada 
22 

mm:l 402.286 
a mm 

402.286402.266 
37.8622 37.8622 

mn KNm 
37.8622 

51.9864 
aman 

51.9864 51.9864 
aman 

TULRANGKAP 
aman 
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Tabe) 28 Perhitungan tulanaan DaIOK DOna, tl/lama, .. 
B17-86/4-7612-4611-2 
laO<+ltuml-l 

fc Mpa 

lap(+) tum tumT-ftum(-) IaDI+tum tum -IaDl-ldata-data 
25 25 2525252525 2525 2525 

400 400400400400400400 400 400400fy Mpa 400 
0.80.8 0.80.80.8 0.80.80.8 0.80.80.8<I> 
0.850.850.85 0.850.850.850.850.85 0.850.850.85P 
4040 40 4040404040 404040ph mm 

59.5 59.559.559.5 

ph 0.02709 

59.559.559.5 59.559.559.559.5d' mm 
0.02709 0.02709 

pmaks 0.02032 

0.027090.027090.02709 0.027090.027090.027090.02709 
0.02032 

pmin 0.0035 

0.02032 0.020320.020320.020320.02032 0.020320.020320.02032 
0.0035 

0.01016 
0.00350.00350.0035 0.00350.00350.0035 0.00350.00350.0035 
0.010160.01016 

18.8235 
0.010160.010160.010160.01016 0.010160.01016prencana 0.01016 

18.823518.823518.8235 

rn MPa 3.67544 
18.823518.8235 18.823518.8235 18.823518.8235m 

3.67544 

mu KNm 49.61 

3.675443.67544 3.675443.675443.67544 3.67544 3.675443.67544 
41.08 93.83 

mn KNm 62.0125 

80.3190.3446.6289.9284.1286.07 42.37113.8 
51.35 

0 rom 

112.925 100.38858.275112.4105.15107.588 52.9625142.25 
19 19191919 1919 19191919 

283.643 283.643283.643 

b mm 300 

283.643mmO=: 283.643283.643283.643 283.643283.643 283.643A10 
300 

h mm 500 

300 300300300300300300 300300 
500 500500 500500500500500 500500 

440.5440.5 440.5440.5 

d perlu mm 
440.5440.5 440.5440.5 440.5440.5440.5dada mm 

215.802 

tipe 

320.022 301.734229.893319.277308.809219.184312.367359.179237.151 
sebelah sebelah 

TULSEBELAH 
Rn baru MPa 

sebelahsebelahsebelahsebelahsebelahsebelahsebelahsebelah 

1.72451 0.88212 

pbaru 

1.939891.001081.930871.8482 0.90982 1.806332.443651.06529 
0.00477 0.00244 

As mm~ 

0.005360.002770.00252 0.00499 0.005340.005110.006760.00294 
322.245 

3 
708.656 629.978365.702332.364 659.865 705.362675.161892.684389.157 

3232334 232n 
850.929850.929 567.286 

a mm 

567.286850.929mm:l 850.929567.2861134.57 850.929567.286As ada 
53.391653.3916 35.5944 

mn KNm 
53.3916 35.594453.391635.594453.391671.188835.5944 

140.847 95.9173 

aman 

140.847140.847 95.9173140.847140.847 95.917395.9173 183.758 
aman 

TULRANGKAP 

aman amanaman amanamanaman amanaman 

p1 0 0 0 0 0 0 0 0 0 0 0 

As 1 mm"O 0 0 0 0 0 0 0 0 0 0 

a mm 0 0 0 0 0 0 0 0 0 0 0 

mn1 KNm 0 0 0 0 0 0 0 0 0 0 0 

mn2 KNm 0 0 0 0 0 0 0 0 0 0 0 

fs' MPa 0 0 0 0 0 0 0 0 0 0 0 

As'=As2 mm" 0 0 0 0 0 0 0 0 0 0 0 

n 0 0 0 0 0 0 0 0 0 0 0 

As' =As2 ad, mm"O 0 0 0 0 0 0 0 0 0 0 

As mm"O 0 0 0 0 0 0 0 0 0 n 
n 0 0 0 0 0 0 0 0 0 0 0 

As ada mm"O 0 0 0 0 0 0 0 0 0 0 

p 0 0 0 0 0 0 0 0 0 0 0 

p' 0 0 0 0 0 0 0 0 0 0 0 

p1 0 0 0 0 0 0 0 0 0 0 0 

fs' MPa 0 0 0 0 0 0 0 0 0 0 0 
I

mn KNm 0 0 0 0 0 0 0 0 0 0 0 

- - - - - . - - - - -

tum(-)
 
25
 
400
 

tumT-f 

0.8 
0.85
 
40
 
59.5 

0.02709 0.02709 
0.02032 0.02032 

0.0035 
0.01016 0.01016 
18.8235 18.8235 
3.67544 3.67544 

135.78 
169.725
 
19
 

117.288 

283.643
 
300
 
500
 

283.643 

440.5 
392.336 

sebelah 
326.145 

sebelah 

2.01483 2.91563 
0.00557 0.00806 

1065.1
 
4
 

736.033 

1134.57 
53.3916 
850.929 

71.1888 
140.847 183.758 

aman aman 

0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
n 
0
 
0
 
0
 
0
 
0
 
0
 
I

6/8-9 
lap(+) 

25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
60.83 
76.0375 
19 
283.643 
300 
500 
440.5 
262.602 
sebelah 

1.30622 
0.00361 
477.17 
2 
567.286 
35.5944 
95.9173 

aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
-

I 

I0 
II-
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Tabel 29 Perhitungan tulanaan balok n< rtal Bllantai 3 
BI2-4 

data-data 
Bl1-2 

lap(+) 

fc Mpa 25 25 25 
tum(-)Iap( tum(-) 

25 

fy Mpa 400 400 400 400 

<I> 0.8 0.8 0.8 0.8 

(l 0.85 0.85 0.85 0.85 

pb mm 40 40 40 40 

d' mm 59.5 59.5 59.5 59.5 

pb 0.02709 0.02709 0.02709 0.02709 

pmaks 0.02032 0.02032 0.02032 0.02032 

pmin 0.0035 0.0035 0.0035 0.0035 

prencana 0.01016 0.01016 0.01016 0.01016 

m 18.8235 18.8235 18.8235 

rn MPa 3.67544 3.67544 
18.8235 

3.67544 

mu KNm 45.17 104.99 
3.67544 

42.73 

mn KNm 56.4625 131.238 
85.27 

53.4125 

0 mID 19 19 
106.588 

19 

A1CZ1 mm:.l 283.643 283.643 
19 

283.643 

b mm 300 300 
283.643 

300 

h mm 500 500 
300 

500500 
mm 440.5 . 440.5 440.5 

d perlu mm 226.29 344.996 
440.5dada 

220.093 

tipe sebelah sebelah 
310.912 

sebelah 

TULSEBELAH 
Rn bani MPa 0.96994 2.25447 1.83102 0.91755 

pbaru 0.00268 0.00623 0.00506 0.00254 

As mm:l 354.328 823.576 668.686 335.188 

n 2 3 3 2 

As ada mm:.! 567.286 850.929 850.929 567.286 

a mm 35.5944 53.3916 53.3916 35.5944 

mn KNm 95.9173 140.847 140.847 95.9173 
aman 

sebelah 

aman 

TULRANGKAP 

amanaman 

p1 0 0 0 0 

As1 mm"O 0 0 a 
a mm a 0 0 0 

mn1 KNm a 0 a a 
mn2 KNm a 0 0 a 
fs' MPa a 0 a a 
As'=As2 mm"O 0 a a 
n 0 0 0 0 
As' = As2 Ii mm" a a 0 0 
As mm" a 0 a a 
n 0 0 0 0 
As ada mm" a 0 0 0 

p a 0 0 a 
p' a 0 a a 
p1 a 0 a a 
fa' MPa a 0 a 0 

mn KNm a 0 0 a 
- - - -

Bl4-7 BI7-8 Bl8-9 

tum(-) tum(-) lap(+) tum  tum - Iap(+) tum!-) tum(-) lap(+) 1 

25 25 25 25 25 25 25 25 25 

400 
0.8 

400 
0.8 

400 
0.8 

400 
0.8 

400 
0.8 

400 
0.8 

400 
0.8 

400 
0.8 

400 
0.8 I 

0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 

40 40 40 40 40 40 40 40 40 

59.5 59.5 59.5 59.5 59.5 59.5 59.5 59.5 59.5 

0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 

0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 

0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 

0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 

18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 

3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 

84.19 89.68 46.16 91.08 83.15 43.38 86.43 104.99 45.17 

105.238 112.1 57.7 113.85 103.938 54.225 108.038 131.238 56.4625 

19 19 19 19 19 19 19 19 19 

283.643 283.643 283.643 283.643 283.643 283.643 283.643 283.643 283.643 

300 300 300 300 300 300 300 300 300 

500 500 500 500 500 500 500 500 500 

440.5 440.5 440.5 440.5 440.5 440.5 440.5 440.5 440.5 

308.937 318.851 228.756 321.33 307.023 221.761 313.02 344.996 226.29 

sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah 

1.80783 1.92572 0.9912 1.95578 1.7855 0.93151 1.85593 2.25447 0.96994 

0.005 0.00532 0.00274 0.00541 0.00494 0.00258 0.00513 0.00623 0.00268 

660.414 703.479 362.094 714.461 652.258 340.287 677.985 823.576 354.328 

3 3 2 3 3 3 3 3 2 

850.929 850.929 567.286 850.929 850.929 850.929 850.929 850.929 567.286 

53.3916 53.3916 35.5944 53.3916 53.3916 53.3916 53.3916 53.3916 35.5944 

140.847 140.847 95.9173 140.847 140.847 140.847 140.847 140.847 95.9173 

aman aman aman aman aman aman aman aman aman 

0 0 0 0 0 a 0 a 0 

0 0 a a 0 a a 0 a 
0 0 a a 0 a 0 a 0 

a a a a a a 0 a a 
0 a a a a a a 0 a 
a a a a a a a a 0 

0 a 0 a 0 0 0 0 a 
0 0 0 0 0 0 0 0 0 

a 0 a a a 0 a 0 a 
0 a a a a 0 a a a I 
0 0 0 0 0 0 0 0 0 

0 a 0 a 0 a a a a 
a a a a a 0 a 0 a 
a a a a a a 0 0 a 
a a a a a a a a a 
a a 0 a a a a 0 a 

0 a 
IA 

a a a 0 0 0 0 I 
- - - - . - - - -

! 

i 
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Tabel 30 Perhitungan tulanaan balok oartal Bllantai 2
 
8/8-9 

130(+) 
817-8
614-7
Bl1-2 812-4
 

tum(-)laD(+) turTi(:) turiiHtum 
25
 

tum tum'-)turii(:) Iao(+Iao(-) tum(-) tum data-data 
25
25 25
25
25
25 25
25
25
fc Mpa 25 25
 25
 

400
400
400 400
400
400
400 400
400 400
fy Mpa 400 400
 400
 
0.80.80.8 0.80.80.80.8 0.80.8 0.8 0.8<I>	 0.8 0.8 
0.850.850.85 0.850.850.85 0.85 0.850.85 0.850.850.85 0.85~ 40
40
40
 40 40
40
40 40
40
40
pb mm 40 40
 40
 
59.559.559.5 59.5	 59.5 

0.02709 
59.559.5 59.559.5 59.5d' mm 59.5 59.5 59.5 

0.027090.02709 0.02709 0.02709 
0.02032 

0.02709 0.02709 0.027090.02709 0.027090.02709pb	 0.02709 0.02709 
0.020320.02032 0.02032 0.02032 

0.0035 
0.02032 0.02032 0.020320.02032 0.020320.02032pmoks	 0.02032 0.02032 

0.00350.0035 0.0035 0.0035 
0.01016 

0.00350.0035 0.00350.0035 0.0035 0.0035pmin	 0.0035 0.0035 
0.010160.01016 0.01016 
18.8235 

0.010160.01016 0.01016 0.010160.01016 0.010160.01016prencana	 0.Q1016 0.01016 
18.8235 18.8235 

3.67544 
18.823518.8235 18.8235 18.823518.823518.8235 18.8235 18.8235m	 18.8235 18.8235 

3.675443.67544 3.675443.675443.675443.67544 3.675443.675443.675443.67544rn MPa 3.67544 3.67544 
45.06104.7542.98 86.8883.5190.2990.58 46.3842.75 83.5286.12104.86mu KNm 45.12 
56.325130.93853.725 108.6
 

19
 
112.863 104.388113.225 57.975104.453.4375107.65mn KNm 56.4 131.075 

19
19
19 19
19
19
19
19
19
19
 19
0 mm 19
 
283.643283.643283.643 283.643 283.643
 

300 300 300
 
283.643 283.643 283.643283.643 283.643283.643A10 mm':l 283.643 283.643 

300
300
300
 
500
 

300 300
300
 300 300
b mm 300 300
 
500
500
 500 500
500 500 500
500 500
500
h mm 500 500
 
440.5440.5440.5 440.5 440.5440.5 440.5 440.5440.5 440.5440.5440.5dada mm 440.5 
226.014344.601307.687	 220.736 313.834 
sebelah 

320.447 229.301 319.934307.705220.145312.458344.782d perlu mm 226.165 
sebelahsebelah sebelah	 sebelahsebelah sebelah sebelahsebelah sebelahsebelah sebelahtipe	 sebelah 

TULSEBELAH 
0.967581.79323 0.92292 1.86559 2.24932 
0.00267 

1.94504 0.99593 1.93882Rn baru MPa 0.96887 2.25168	 1.84927 0.91798 1.79344 
0.00496 0.00255	 0.00516 0.006220.00538 0.00275 0.005380.00254 0.00496pbaru	 0.00268 0.00622 0.00511 

353.465655.08	 337.149 681.515 821.693
 
2
 

710.539 363.82 708.264675.553 335.345	 655.158As mm':l 353.936 822.556 
3 3 3 3
 

As ada mm~ 567.286 850.929 850.929 567.286 850.929 850.929 567.286 850.929 850.929 850.929 850.929 850.929
 
3 2 3
n	 2 3 3 2 3
 

567.286 
35.5944 a mm 35.5944 53.3916	 53.3916 35.5944 53.3916 53.3916 35.5944 53.3916 53.3916 53.3916 53.3916 53.3916 
95.9173140.847 140.847	 140.847 140.847140.847	 95.9173 140.847 

aman 
140.847 95.9173	 140.847mn KNm 95.9173 140.847 

amanamanaman amanamanamanamanamanaman amanamanaman 
TULRANGKAP 
p1 0 0 0 0 0 0 0 0 0 0 0 0 0 

00 0 0 0 
0 

As 1 mm"O 0	 0 0 0 0 0 0 
0 0 0 0 

mn 1 KNm 0 0 0 0 0 0 
a mm 0 0	 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 00 0 

0 
mn2 KNm 0 0	 0 0 0 

0 0 0 0 

As'=As2 mm" 0 0 0 0 0 
0 0 0Is' MPa 0 0	 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 00 0 
As' .. As2 ad; mm"O 
n	 0 0 

I
0 0	 0 0 0 0 0 00 0 0 0 
I
00 0	 0 0 0 0 0 

n 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 

0 0	 0As mm" 0 0 

0 0 0 0 0 0 0 
0 

0 0	 0As ada mm"O 0 
0 0	 0 0 0 0 0p	 0 0 0 0 0 

00 0 0 0 0 
p1 0 0 

0 00 0p'	 0 0 0 
0 n n n 0 n 0 0 0 0 0 

Is' MPa 0 0 0	 0 0 0 0 0 00 0	 00 

"" 
mn KNm 0 0 0 0 0	 0 0 0 0 0 0 0 0 I
 ... ... --- -- -
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Tabel 31 Perhitungan tulanaa" DaIOK D( "al t1l1anta, 1
 
8/8-9817-8
 

lao(+)
 
8/4-7812-4
8/1-2 

lap(+)130(+ tum(-)tum tum·tum(-\ tum lao(+)tum(~ tum tum(-\lao(·\data-data 
25
25
 

400
 
25
 25
25
25
25
25
25
25
25
fc Mpa 25 25
 

400
400
400
 400
400
400
 400
400
400
400
 400
fy Mpa 400
 i
0.80.8 0.8 0.80.80.80.8 0.80.80.80.8 0.8<I> 0.8 
I
0.85 0.850.850.850.850.85 0.850.850.850.85 0.85
 

40
 
0.850.85Il 

40
40
40
40
40
40
40
40
40
40
pb mm 40 40
 
59.559.559.559.5 59.5 

0.02709 
59.559.559.559.559.559.5d' mm 59.5 59.5 

0.027090.02709 0.027090.027090.02709 ,0.02709 0.027090.027090.027090.02709 0.02709pb 0.02709 
0.020320.02032 0.020320.020320.02032 

0.0035 
0.020320.020320.020320.020320.02032 0.02032pmaks 0.02032 0.02032 

0.00350.0035 0.0035 
0.01016 0.01016 

0.00350.00350.00350.00350.00350.00350.0035 0.0035pmin 0.0035 
0.010160.010160.01016 

18.8235 
0.010160.010160.010160.010160.010160.01016prencana 0.01016 0.01016 

18.823518.8235 18.8235 
3.67544 

18.823518.823518.823518.823518.8235 18.823518.823518.8235m 18.8235 
3.675443.67544 3.67544 3.675443.675443.675443.675443.67544 3.675443.675443.67544rn MPa 3.67544 
44.87104.37 
56.0875 

42.78 87.8382.9590.1846.2490.0783.442.3787.1mu KNm 44.98 104.64 
130.463
 

19
 
53.475 109.788103.688112.725112.588 57.8104.25108.875 52.9625130.8mn KNm 56.225 

19
19
19 19
19
19
19
 19
19
19
19
0 mm 19
 
283.643283.643283.643 283.643283.643283.643283.643283.643283.643283.643 283.643283.643A10 mm:.! 283.643 
300
300
300 300
300
300
300
 300
300
300
300
 300
b mm 300
 
500
500
500 500
500
500
500 500
500 500
500 500
h mm 500
 
440.5440.5440.5 440.5 440.5440.5440.5 440.5440.5440.5 440.5440.5dada mm 440.5 
225.537343.976220.222 315.545319.739 306.654 

sebelah 
228.954319.544307.484314.231 219.164344.42d perlu mm 225.813 

sebelahsebelah sebelah sebelahsebelahsebelah sebelahsebelahsebelah sebelahsebelahtipe sebelah 
TULSEBELAH 
Rn baru MPa 0.96586 2.24696 1.87032 0.90982 1.79087 0.9635 

pbaru 0.00267 0.00621 0.00517 0.00252 0.00495 

2.241160.91862 1.885991.78121.936451.93409 0.99292 
0.00266 

As mm:.! 352.838 820.83 683.241 332.364 654.217 

0.00620.00254 0.005210.004920.005350.00535 0.00274 
351.975650.687 335.58 688.967 818.712707.401362.722706.538 
2
 

As ada mm1 567.286 850.929 850.929 567.286 850.929 850.929 567.286
 
3 3 3
3
3
3 2
n 2 3 3 2 3
 

567.286850.929 850.929 850.929 850.929850.929 
53.3916 53.3916 53.3916 35.5944 

mn KNm 95.9173 140.847 
53.3916 53.3916a mm 35.5944 53.3916 53.3916 35.5944 53.3916 53.3916 35.5944 

140.847 95.9173 
aman 

140.847 140.847140.847140.847140.847 95.9173140.847 95.9173 140.847 
aman ama"aman ama" ama" 

TULRANGKAP 

amanaman ama"amanaman arna"ama" 

0 0 0 000p 1 0 0 0 0 0 0 0 
I
0 0 0 00 

a mm 0 
00 00As1 mm'O 0 0 0 

0 0 0 0 

mn1 KNm 0 0 0 0 0 0 
0000 0 0 0 0 

0 0 0 00 00 I
 
0 0 0 00 00 00 0 0 0 I
mn2 KNm 0 

i
0 0 0 0 0 
0 0 0 0 

0000 0 0 0Is' MPa 0 
000mm'lO 00 0 00As'=As2 

0 0 0 00000 0 0 00 0 
0 0 0 00 

As mm'O 
" 000 0 0 0 0As' = As2 c mm'O 

0 0 0 0 0 
0 0 0 0 

0000 00 0 
0 
0 

0000 00 00 
0 0 0 00 

p 0 

000 0 00" As ada mm" 0 
0 0 0 0 0 

p' 0 

000 0 0 00 
0 0 0 0 

0 0 0 0 0 
0000 0 0 00 

0 
0 0 0 0 

0 00 000p1 0 
000 00 0 0 0Is' MPa 0 

I~ 

0 0 0 000 0000 00mn KNm 0 I
... ...... -. -- I
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Tabel 32 Perhitungan tulanQan balok PC rtal C/ataD 
C/1-2 

lum(-) 

fc Mpa 

Jap(-)dala.<Jala 
25 

fy Mpa 
25 

400 
<Il 0.8 

400 
0.8 

0.85 0.85~ 
40 40 

d' mm 58 58 
ph 0.02709 0.02709 
pmaks 0.02032 0.02032 
pmin 0.0035 0.0035 
prencana 0.01016 0.01016 
m 

ph mm 

1!l.!l23!l 
rn MPa 3.67544 3.67544 
mu KNm 

lS.S23!l 

16.74 36.57 
mn KNm 20.925 45.7125 
0 mm 16 16 
A10 mm:l 201.143 201.143 
b mm 300 300 
h mm 400 400 
dada mm 342 342 
d perlu mm 137.758 203.612 
lipe sebelah sebelah 
TULSEBELAH 
Rn baru MPa 0.59634- 1.30275 
pbaru 0.00165 0.0036 
As mm:l 169.134 369.488 
n 2 2 
As ada mm2 402.286 402.286 
a mm 25.2415 25.2415 
mn KNm 53.0018 53.0018 

aman aman 
TULRANGKAP 
p1 0 0 0 0 
As 1 mm"O 0 0 0 
a mm 0 0 0 0 

mn 1 KNm 0 0 0 0 
mn2 KNm 0 0 0 0 
fs' MPa 0 0 0 0 
As'=As2 mm" 0 0 0 0 
n 0 0 0 0 
As' =As2 ad mm"O 0 0 0 
As mm" 0 0 0 0 
n 0 0 0 0 
As ada mm" 0 0 0 0 
p 0 0 0 0 
p' 0 0 0 0 
p1 0 0 0 0 
fs' MPa 0 0 0 0 

a mm 0 0 0 0 
mn KNmO 0 0 0 

- - -

C/4-7 

lum(-) Jap(+) lum(-) 

25 25 25 
400 400 400 
0.8 0.8 0.8 
0.85 0.85 0.85 
40 40 40 
58 58 58 
0.02709 0.02709 0.02709 
0.02032 0.02032 0.02032 
0.0035 0.0035 0.0035 
0.01016 0.01016 0.01016 
IS.S23!l IS.S23!l lS.S23!l 
3.67544 3.67544 3.67544 
11.92 3.82 2.42 
14.9 4.775 3.025 
16 16 16 
201.14-3 201.143 201.143 
300 300 300 
400 400 400 
342 342 342 
116.246 65.8069 52.3778 
sebelah sebelah sebelah 

0.42463 0.13608 0.08621 
0.00117 0.00038 0.00024 
120.435 38.5957 24.4507 
2 2 2 
402.286 402.286 402.286 
25.2415 25.2415 25.2415 
53.0018 53.0018 53.0018 

aman aman aman 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 , 
0 0 0 

- - -

C/7-8 

lum(-)Jap(+)lum(-)tum(-) 
2525 2525 
400400 400400 

0.8 0.80.80.8 
0.850.85 0.850.85 
40404040 
58585858 
0.027090.027090.027090.02709 

0.02032 0.020320.020320.02032 
0.0035 0.00350.00350.0035 
0.01016 0.010160.010160.01016 

IS.S23!l1!l.!l23!l1!l.!l23!lIS.S23!l 
3.67544 3.675443.675443.67544 
2.73 5.5910.942.2 

13.675 3.4125 6.98752.75 
16161616 
201.143201.143 201.14-3201.143 

300 300300300 
400400400400 
342342 342342 
79.606111.365 55.631649.9403 

sebelah sebelahsebelahsebelah 

0.38972 0.09725 0.199140.07637 
0.000550.00108 0.000270.00022 

110.533 27.5828 56.47922.2279 
2 2 2 22 
402.286 402.286 402.286402.286 
25.2415 25.2415 25.241525.2415 
53.0018 53.0018 53.001853.0018 

amanamanamanaman 

00 0 00 
0 0 0 00 
0 0 0 00 
0 0 0 00 
0 0 0 00 
0 0 0 00 
0 0 0 00 
0 0 0 00 
0 0 0 00 
0 0 0 00 
0 0 0 00 
0 0 0 00 
0 0 0 00 
0 0 0 00 
0 0 0 00 
0 0 0 00 
0 0 0 00 

I0 00 00 
---

C/8-9 

tum(-) tum(-) 
25 25 
400 400 
0.8 0.8 
0.85 0.85 
40 40 
58 58 
0.02709 0.02709 
0.02032 0.02032 
0.0035 0.0035 
0.01016 0.01016 
18.823!l IS.S23!l 
3.67544 3.67544 
36.31 16.51 
45.3875 20.6375 
16 16 
201.143 201.143 
300 300 
400 400 
342 342 
202.886 136.809 
sebelah sebelah 

1.29349 0.58814 
0.00358 0.00163 
366.861 166.81 

2 
402.286 402.286 
25.2415 25.2415 
53.0018 53.0018 

aman aman 

0 
0 
0 
0 
0 
0 
0 1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- -

tum(-) 
25 
400 
0.8 
0.85 
40 
58 
0.02709 
0.02032 
0.0035 
0.01016 
IS.S23!l 
3.67544 
15.84 
19.8 
16 
201.14-3 
300 
400 
342 
134.004 
sebelah 

0.56428 
0.00156 
160.041 
2 
402.286 
25.2415 
53.0018 

aman 

CI2-4 

lap(+) 
25 
400 
0.8 
0.85 
40 
58 
0.02709 
0.02032 
0.0035 
0.01016 
IS.S23!l 
3.67544 
2.64 
3.3 
16 
201.143 
300 
400 
342 
54.7069 
sebelah 

0.09405 
0.00026 
26.6735 
2 
402.286 
25.2415 
53.0018 

aman 

. 
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Tabel 33 Perhitungan lUlanoan DaIOk DC rtal I:OlIantal :> 
CI2-4C/1-2 

tum(-) lap(+) 

fc Mpa 
lap(-) tum(-)data-data 

25 
fy Mpa 

252525 
400 

cI> 0.8 
400400400 

0.8 

II 0.85 
0.80.8 

0.85 

pb mm 
0.850.85 
40 40 

d' mm 
4040 

59.5 
pb 0.02709 

59.559.559.5 
0.02709 

pmaks 0.02032 
0.027090.02709 

0.02032 
pmin 0.0035 0.0035 0.0035 

0.020320.02032 
0.0035 

prencana 0.01016 0.01016 0.01016 0.01016 
m 18.8235 
rn MPa 3.67544 

18.823518.8235 18.8235 
3.67544 

mu KNm 44.62 
3.67544 3.67544 

24.87 

mn KNm 55.n5 
105.64 76.21 

31.0875 

0 mm 19 
132.05 95.2625 

19 19 
A10 mm:.! 283.643 283.643 

19 
283.643 283.643 

b mm 300 300 300 300 
h mm 500 500 500 500 
dada mm 440.5 440.5 440.5 440.5 
d perlu mm 224.908 346.062 293.931 167.91 
tipe sebelah sebelah sebeJah 
TULSEBELAH 
Rn baru MPa 0.95813 2.26843 

sebelah 

1.63647 0.53404 
p baru 0.00265 0.00627 0.00452 0.00148 
As mm:.! 350.014 828.674 597.816 195.088 
n 2 3 2 
As ada mm" 567.286 850.929 850.929 567.286 
a mm 35.5944 53.3916 53.3916 35.5944 
mn KNm 95.9173 

3 

140.847 95.9173 
aman 

140.847 
aman aman 

TULRANGKAP 
aman 

p1 0 0 0 0 
As 1 mm" 0 0 0 0 
a mm 0 0 0 0 
mn1 KNm 0 0 0 0 
mn2 KNmO 0 0 0 
fs' MPa 0 0 0 0 
As'=As2 mm"O 0 0 0 
n 0 0 0 0 
As' = As2 ad mm" 0 0 0 0 
As mm'O 0 0 0 
n 0 0 0 0 
As ada mm" 0 0 0 0 
p 0 0 0 0 
p' 0 0 0 0 
p1 0 0 0 0 
fs' MPa 0 0 0 0 
a mm 0 0 0 0 
mn KNm 0 0 0 0 

- - . . 

tum(-) 

25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
25.45 
31.8125 
19 
283.643 
300 
500 
440.5 
169.857 
sebelah 

0.54649 
0.00151 
199.638 
2 
567.286 
35.5944 
95.9173 

aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-

/ 
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Tabel 34 Perhitungan tulanoan balok DC rtal Cllantal 4 

CI2-4C/1-2 

Iap(+) 

fc Mpa 25 

tum(-)lap(-) tum(-)dala-data 
25 

fy Mpa 400 
2525 

400400400 
0.8 0.80.8<I> 0.8 

0.850.850.85 0.85 
pb mm 40 
Il 

40 

d' mm 59.5 
4040 

59.5 

pb 0.02709 
59.559.5 

0.02709 

pmaks 0.02032 
0.027090.02709 

0.02032 

pmin 0.0035 
0.020320.02032 

0.0035 

prencana 0.01016 
0.00350.0035 

0.01016 

m 18.8235 
0.010160.01016 

18.8235 

rn MPa 3.67544 
18.823518.8235 

3.67544 

mu KNm 40.56 
3.675443.67544 

18.16 

mn KNm 50.7 
63.7796.82 
79.7125 22.7 

0 mm 19 
121.025 

19 

A10 mm:l 283.643 
1919 

283.643 

b mm 300 
283.643283.643 

300 
h mm 500 

300300 
500 

dada mm 440.5 
500500 

440.5 

d perlu mm 214.432 
440.5440.5 

143.482 

tipe sebelah 
268.874331.301 

sebelah 
TULSEBELAH 
Rn baru MPa 0.87095 

sebelahsebelah 

1.36935 0.38995 
p baru 0.00241 

2.07904 
0.00108 

As mm:l 318.166 
0.003790.00575 

142.453 

n 2 
500.233759.488 

2 
As ada mm:l 567.286 

23 
567.286 

a mm 35.5944 
567.286850.929 

35.5944 

mn KNm 95.9173 
53.3916 35.5944 

95.9173 
aman 

140.847 95.9173 
amanamanaman 

TULRANGKAP 
p 1 0 0 0 0 

As 1 mm' 0 0 0 0 
a mm 0 0 0 0 
mnl KNm 0 0 0 0 
mn2 KNm 0 0 0 0 
fs' MPa 0 0 0 0 
As'=As2 mm'O 0 0 0 

n 0 0 0 0 
As' = As2 ad mm' 0 0 0 0 
As mm'O 0 0 0 

n 0 0 0 0 
As ada mm' 0 0 0 0 
p 0 0 0 0 
p' 0 0 0 0 

1'1 a a 0 0 
fs' MPa 0 0 0 0 
a mm 0 0 0 0 
Irlll KNITl 0 0 0 0 

- - - -

tum(-) 
25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
48.87 
61.0875 
19 
283.643 
300 
500 
440.5 
235.375 
sebelah 

1.0494 
0.0029 
383.352 
2 
567.286 
35.5944 
95.9173 

aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-

C/7-8 C/8-9C/4-7 

tum(-)tum(-) tum(-)Iap(+)tum(-)tum(-)lap(+)lum(-) 
252525 252525 2525 
400400 400400400 400400400 
0.80.80.8 0.8 0.80.80.80.8 
0.850.85 0.85 0.850.850.850.850.85 

40 40404040404040 
59.559.559.559.559.559.559.5 59.5 
0.027090.027090.027090.02709 0.027090.027090.02709 0.02709 
0.020320.020320.02032 0.020320.020320.020320.020320.02032 
0.00350.00350.0035 0.0035 0.00350.00350.0035 0.0035 
0.010160.010160.01016 0.010160.010160.010160.010160.01016 
18.823518.823518.8235 18.823518.823518.823518.8235 18.8235 
3.675443.67544 3.675443.675443.675443.675443.675443.67544 
58.0271.9 131.8132.6469.763.9437.3568.24 
72.525164.76340.8 89.87587.12579.92585.3 46.6875 
191919 1919 191919 

283.643 283.643283.643283.643283.643283.643283.643283.643 
300300300 300300300300300 
500500 500500500500500500 
440.5440.5440.5 440.5440.5440.5 440.5440.5 
256.465366.557285.499281.097 192.36269.232278.137 205.771 
sebelahsebelah sebelahsebelahsebelahsebelahsebelahsebelah 

1.245881.54392 2.830380.700891.373 1.496680.802021.46533 
0.003440.00427 0.007820.001940.004140.00380.002220.00405 
455.128564.007 1033.96256.039546.749501.566535.297 292.986 

4 2222222 
567.2861134.57567.286 567.286567.286567.286567.286567.286 
35.594471.188835.5944 35.594435.594435.594435.594435.5944 
95.9173183.75895.9173 95.917395.917395.917395.917395.9173 

amanaman amanamanarnanamanarnanaman 

0 0000000 
0000000 0 
00 0000 00 
00 0000 00 
00 00 000 0 
00 00 000 0 
000 0000 0 
00000000 
00 00000 0 
000000 00 
0000 0 00 0 
000 00000 
00 000000 

0 0000000 
0 00 0aaa a 

000000 00 
000 00 000 
000 0 0000 

- ---- ---

--_.._-----------
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Tabel 3~ t""ernnungan IUlanaan DaIOI( DaBeli vtldilldl ~ 

CI2-4C/1-2 

lap(+)tum(-)tum(-)lap(-)dala-data 
25 

fy Mpa 400 400 
25fc Mpa 25 25 
400 400 
0.8 0.8 

Il 
0.8<I> 0.8 

0.85 0.85 

pb mm 40 40 40 40 

d' mm 59.5 59.5 

0.85 0.85 

59.5 

pb 0.02709 
59.5 
0.02709 0.02709 

pmaks 0.02032 0.02032 
0.02709 

0.02032 0.02032 

pmin 0.0035 0.0035 0.0035 0.0035 

prencana 0.01016 0.01016 0.01016 0.01016 

m 18.8235 18.8235 

rn MPa 3.67544 
18.823518.6235 

3.67544 

mu KNm 39.47 94.84 
3.675443.67544 

20.23 

mn KNm 49.3375 
62.34 
77.925 25.2875 

0 mm 19 
118.55 

19 

A1121 mm:.l 263.643 
1919 

283.643 

b mm 300 
283.643283.643 
300 300 

h mm 500 500 
300 

500 500 

dada mm 440.5 440.5 440.5 

d perlu mm 211.531 
440.5 

151.439 

tipe sebelah sebelah 
265.842327.896 
sebelah sebelah 

TULSEBELAH 
1.33864 0.4344 

P baru 0.00234 0.00563 0.0037 0.0012 

As mm:l 309.615 743.956 489.015 

Rnbaru MPa 0.84755 2.03652 

158.691 

n 2 3 2 2 

As ada mm:l 567.286 850.929 567.286 567.286 

a mm 35.5944 53.3916 35.5944 35.5944 

mn KNm 95.9173 140.847 95.9173 95.9173 

aman aman aman aman 

TULRANGKAP 
p 1 0 0 0 0 

As 1 mm" 0 0 0 0 

a mm 0 0 0 0 

mn1 KNm 0 0 0 0 

mn2 KNm 0 0 0 0 

fs' MPa 0 0 0 0 

Asl -As2 mm" 0 0 0 0 

n 0 0 0 0 
As' =As2 ad mm" 0 0 0 0 

As mm" 0 0 0 0 
n 0 0 0 0 
As ada mm"O 0 0 0 
p 0 0 0 0 

!l' 0 0 0 0 

p'l 0 0 0 0 

fs' MPa 0 0 0 0 
a mm 0 0 0 0 
mn KNm 0 0 0 0 

- - - -

tum(-) lum(-) 

25 25 
400 400 
0.8 0.8 
0.85 0.85 
40 40 
59.5 59.5 
0.02709 0.02709 
0.02032 0.02032 
0.0035 0.0035 
0.01016 0.01016 
18.8235 18.6235 
3.67544 3.67544 
46.6 68.85 
58.25 86.0625 
19 19 
283.643 283.643 
300 300 
500 500 
440.5 440.5 
229.844 279.378 
sebelah sebelah 

1.00065 1.47843 
0.00277 0.00409 
365.546 540.082 
2 2 
567.286 567.286 
35.5944 35.5944 
95.9173 95.9173 
aman aman 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 
0 

-

0 
0 

-

C/4-7 

Iap(+) 

25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
16.8235 
3.67544 
35.97 
44.9625 
19 
283.643 
300 
500 
440.5 
201.934 
sebelah 

0.77239 
0.00214 
262.16 
2 
567.286 
35.5944 
95.9173 
aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

tum(-) tum(-) 

25 25 
400 400 
0.8 0.8 
0.85 0.85 
40 40 
59.5 59.5 
0.02709 0.02709 
0.02032 0.02032 
0.0035 0.0035 
0.01016 0.01016 
18.8235 18.8235 
3.67544 3.67544 
66.09 69.03 
82.6125 66.2875 
19 19 
283.643 283.643 
300 300 
500 500 
440.5 440.5 
273.721 279.743 
sebelah sebelah 

1.41916 1.4823 
0.00392 0.0041 
518.431 541.494 
2 2 
567.266 567.286 
35.5944 35.5944 
95.9173 95.9173 
arnan aman 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

- -

Cf7~ 

lap(+) 
25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
34.85 
43.5625 
19 
283.643 
300 
500 
440.5 
198.766 
sebelah 

0.74834 
0.00207 
273.375 
2 
567.286 
35.5944 
95.9173 
aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-

C/8-9 

tum(-) tum(-) lum(-) 

25 25 25 
400 400 400 
0.8 0.6 0.6 
0.85 0.85 0.85 
40 40 40 
59.5 59.5 59.5 
0.02709 0.02709 0.02709 
0.02032 0.02032 0.02032 
0.0035 0.0035 0.0035 
0.01016 0.01016 0.01016 
18.8235 18.8235 16.6235 
3.67544 3.67544 3.67544 
66.15 102.49 43.41 
85.1875 128.113 54.2625 
19 19 19 
283.643 . 283.643 283.643 
300 300 300 
500 500 500 
440.5 440.5 440.5 
277.954 340.864 221.837 
sebelah sebelah sebelah 

1.4834 2.20079 0.93215 
0.00405 0.00608 0.00258 
534.591 803.965 340.522 
2 3 2 
567.286 850.929 567.286 
35.5944 53.3916 35.5944 
95.9173 140.847 95.9173 
aman aman aman 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

- - -

~_l
 
I 
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label 36 Perhitungan tulanaan balok 00 Ital C/lantal Z 
C!2-4C/1-2 

lap(+) 

fc Mpa 
tum(-)lap(-) tum(-)dala-data 

25 25 
fy Mpa 

25 25 
400400400 400 

0.8 0.8<1> 0.8 0.8 
0.85 0.850.85 0.85~ 
40 40 

d' mm 59.5 59.5 
40 40ph mm 

59.5 59.5 

ph 0.02709 0.02709 0.02709 0.02709 

pmaks 0.02032 0.02032 0.02032 0.02032 

pmin 0.0035 0.0035 0.0035 0.0035 

prencana 0.01016 0.01016 0.01016 0.01016 

m 18.8235 

rn MPa 3.67544 3.67544 
18.823518.8235 18.8235 
3.67544 3.67544 

mu KNm 63.86 20.21 

mn KNm 48.8 117.675 
39.04 94.14 

79.825 25.2625 

0 mm 19 19 19 

A10 mm~ 283.643 283.643 
19 
283.643 283.643 

b mm 300 300 
h mm SOD 500 

300 300 
500 500 
440.5 440.5 

d perlu mm 210.375 326.683 
dada mm 440.5 440.5 

151.364 

tipe sebelah sebelah 
269.063 
sebelah sebelah 

lULSEBELAH 
Rn baru MPa 0.83831 2.02149 1.37128 0.43397 

pbaru 0.00379 0.0012 

As 
0.00232 0.00559 

mm:l 500.939 158.534 
n 

306.242 738.485 
2 2 

As ada mm" 587.286 850.929 
2 3 

567.286 567.286 
a mm 35.5944 53.3916 35.5944 35.5944 

mn KNm 95.9173 140.847 95.9173 95.9173 
aman 

lULRANGKAP 
p1 0 0 

amanamanaman 

0 0 
As 1 mm" 0 0 0 0 

a mm 0 0 0 0
 
mn 1 KNm 0 0
 0 0 
mn2 KNmO 0 0 0 
fs' MPa 0 0 0 0 
As'=As2 mm" 0 0 0 0
 
n 0 0
 0 0 

0 0 
As mm" 0 0 
As' = As2 ad' mm" 0 0 

0
 

n
 
0 
0 00 0 

0 0 0A~ada mm" 0 
0 0 

p' U U 
0 0p 

U 0 
p1 0 0 
IfQ' 

0 0 
..~In In In 

a mm 0 0 0 0
 
mn KNm 0 0
 0 0 

. ---

C!7~ 

tum(-) tum(-) lap(+l 

25 25 25 
400 400 400 
0.8 0.8 0.8 
0.85 0.85 0.85 
40 40 40 
59.5 59.5 59.5 
0.02709 0.02709 0.02709 
0.02032 0.02032 0.02032 
0.0035 0.0035 0.0035 
0.01016 0.01016 0.01016 
18.8235 18.8235 18.8235 
3.67544 3.67544 3.67544 
65.76 68.86 34.45 
82.2 86.075 43.0625 
19 19 19 
283.6~3 283.6~3 283,6~3 

300 300 300 
500 SOD 500 
440.5 440.5 440.5 
273.037 279.398 197.622 
sebelah sebelah sebelah 

1.41208 1.47865 0.73975 
O.OU"J9 U.lJU4IJ9 U.lJU:.!U4 
515.843 540.16 270.237 
2 2 2 
567.286 567.286 567.286 
35.5944 35.5944 35.5944 
95.9173 95.9173 95.9173 

aman aman aman 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

- - -

C/8-9C/4-7 

tum(-)1aP(+)tum(-) tum(-) 
25

tum(-)

0.02709
0.02032
0.0035
0.01016
18.8235
3.67544

86.3875 

283.6~3 

279.905
sebelah

1.48401

542.121

567.286
35.5944
95.9173 

aman 



25252525 
400 400400400400 
0.8 0.80.80.80.8 

0.850.850.850.85 0.85 
40 404040 40 

59.559.559.5 59.559.5 
0.027090.027090.027090.02709 
0.020320.02032 0.020320.02032 
0.00350.0035 0.00350.0035 
0.010160.010160.010160.01016 
18.823518.823518.823518.8235 
3.675443.675443.67544 3.67544 

69.11 102.4636.1447.72 68.83 
128.07545.17559.65 86.0375 

19 191919 19 
283,~3283.643283.643283.643 

300 300300300300 
500 500500 500500 
440.5 440.5440.5 440.5440.5 

340.814279.337 202.411232.59 
sebelahsebelah sebelahsebelah 

2.200141.478 0.776041.0247 
U.OO41 U.lJOOUl:I0.00"2150.00283 0.00409 

803.73283.494374.331 539.925 
2 3 222 2 

850.929567.286567.286 567.286 
53.391635.5944 35.594435.5944 
140.84795.9173 95.917395.9173 

amanaman amanaman 

0 0 00 00 
0 0 0000 
0 0 000 0 
0 0 000 0 
0 0 00 0 0 
0 0 00 00 
0 0 00 00 

00 00 00 
00 000 0 

0 0 000 0 
0 0 00 00 
0 0 00 00 
0 0 0000 
0 0 00 00 
0 0 00 00 

In In In 0 0 0 
0 0 00 00 
0 0 0000 

--- -

tum(-) 

25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
43.45 
54.3125 
19 
283,643 
300 
500 
440.5 
221.94 
sebelah 

0.93301 
u.00258 
340.836 

567.286 
35.5944 
95.9173 

aman 

: 

- ! 
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3.37 

Tabel 37 Perhitungan tulanaan balok DO rtal Cllantai 1 

CI2-4 

p1 0 0 
As1 mm"O a 
a mm a a 
mn1 KNmO a 
mn2 KNm 0 a 
fs' MPa a a 
As'=As2 mm" a a 
n 0 0 
As' =As2 ad mm"O a 
As mm" 0 0 
n 0 0 
As ada mm" a 0 

r 0 0 
p' 0 0 
pl 0 0 
fs' MPa 0 0 
a mm 0 0 
mn KNm a 0 

- -

C/8-9CI7-8C/4-7 
tum(-) 

25 ' 
lao(+) turili=l tumHlao(+) tum( tum tum(-ltum -)lao(+tum(~ 

25 
400 

2525 25252525 25 2525 
400 400400400 400400400400400400 

0.8 0.80.80.80.8 0.80.80.80.8 0.80.8 
0.85 
40 

0.85 0.850.85 0.850.850.85 0.850.850.850.85 
4040 40 404040 40404040 

59.5 

0.02709 

59.5 59.5 59.559.559.559.5 59.559.559.5 59.5 
0.02709 

0.02032 

0.02709 0.027090.027090.027090.027090.027090.027090.027090.02709 
0.02032 
0.0035 

0.02032 0.020320.020320.02032 0.02032 0.020320.02032 0.020320.02032 
0.0035 

0.01016 

0.00350.00350.0035 0.00350.00350.00350.00350.00350.0035 
0.01016 

18.8235 

0.010160.01016 0.010160.010160.010160.01016 0.010160.010160.01016 
18.8235 

3.67544 

18.823518.823518.8235 18.823518.823518.8235 18.823518.823518.8235 
3.67544 
43,84 

3.67544 3.675443.675443.675443.67544 3.675443.675443.675443.67544 
103.11 

80.9375 

34.1 71.8866.8167.5566.6 36.3644.7864.75 18.66 
54.8 

19 

128.88842.625 89.8584.4375 83.512545.4555.975 83.2523.325 
1919 19 191919 19191919 
283.643 

300 

283.643 283.643283.643283.643283.643 283.643283.643283.643 283.643283.643 
300300 300300300300 300300300300 

500 500500500500 500500500500500500 
440.5440.5440.5 440.5 440.5440.5440.5 440.5440.5440.5440.5 
222.933 

sebelah 

285.459 341.893196.615275.208276.728274.775 203.026225.311145.444270.932 
sebelahsebelah sebelahsebelahsebelahsebelah sebelahsebelahsebelah sebelah 

0.94139 

0.00384 

1.54349 2.21410.732241.45052 1.434830.780770.96157 1.430120.400691.39039 
0.00260.00427 0.006120.002020.003970.004010.002160.00266 0.003950.00111 
343.895 

2 

808.828267.491 563.85524.079529.884285.22351.269 522.432146.375507.92 
22 322 2222 2 
567.286 
35.5944 

567.286 567.286 850.929567.286567.286567.286567.286567.286567.286567.286 
53.3916 

95.9173 

35.5944 35.594435.594435.5944 35.594435.594435.594435.594435.5944 
95.9173 

aman 

140.84795.9173 95.917395.917395.9173 95.917395.917395.9173 95.9173 
amanamanaman amanaman amanamanamanaman aman 

aaa aaa a0aa a 
aa 0a0 aaaa a0 

a aaaa aaa aaa 
aa aa aaaa a0a 
aaa 0aaa a0a0 
aa 0 aaaa aaaa 
0a aaaaa aaaa 
nnn n00 00000 

u 0uua a0aa 00 
0 a a0a 0aa000 

0700 0000 000 
01985.5 

0 

0 00a0 00a0 
0.01502 0 

0 

0 0000 000 
0a a00a 0000 

0.01502 000 

0 

0a aaaa0 
00 a00 000a 0 

124.58 0 

0 

0a0 00 a0a0 
a300.37400 000a0a . .. -. --- --

J
 

C/1-2 
data-data laD( tum 
fc Mpa 25 25 
fy Mpa 400400 

0.8 

Il 
<I> 0.8 

0.85 0.85 
pb mm 40 40 
d' mm 59.5 59.5 
ph 0.02709 0.02709 
pmaks 0.02032 0.02032 
pmin 0.0035 0.0035 
prencana 0.01016 0.01016 
m 18.8235 
rn MPa 3.67544 

18.8235 
3.67544 

mu KNm 97.6 
mn KNm 51.2 

40.96 
122 

0 mm 19 19 
A10 mm:l 283.643 
b mm 300 

283.643 
300 

h mm 500 500 
440.5 

dperlu mm 215.486 
dada mm 440.5 

332.633 
sebelah 

TULSESELAH 
Rn baru MPa 0.87954 

sebelahlipe 

2.09579 
pbaru 0.00243 0.00579 

mm:l 765.606 
n 2 

321.304As 
3 

As ada mm:l 850.929 
a mm 

567.286 
53.3916 

mn KNm 
35.5944 

140.847 
aman 

95.9173 
aman 

TULRANGKAP 
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3.38 

Tabel 38 Perhitungan 
011-2

lao(- tum(-)
Mpa 25 25
Mpa 400 400

0.8 0.8
0.85 0.85 

mm 40 40
mm 58 58

0.02709 0.02709
0.02032 0.02032
0.0035 0.0035
0.01016 0.01016
18.8235 18.8235

MPa 3.67544 3.67544
KNm 17.18 36.17
KNm 21.475 45.2125 

mm 16 16 
mm~ 201.143 201.143
mm 300 300
mm 400 400
mm 342 342
mm 139.557 202.495

sebelah &ebelah

MPa 0.61201 1.2885
0.00169 0.00356 

mm:t 173.58 365.447
2 2 

mm:.! 402.286 402.286
mm 25.2415 25.2415

KNm 53.0018 53.0018
aman aman

0 0
mm"O 0
mm 0 0

KNmO 0
KNm 0 0
MPa 0 0
mm" 0 0 

0 0
mm"O 0
mm" 0 0

0 0
mm" 0 0

0 0
0 0
0 0

MPa 0 0
mmru- IU

KNmO 0 

- -

tulanaan balok portal D/atao 
0J2-4 0J7-8 

lao(+ 
014-7 

tum(-)tum(~tum(-)lap(+) tum 
25 

tumT-llac(+ tum tum data-data 
25 252525 2525252525fc 
400 400400 400400400400400400 400fy 

0.80.8 0.8 0.80.80.80.80.8 0.80.8<1> 
0.85 0.850.85 0.850.850.850.85 0.850.85 0.85fl 
40 40 4040404040 4040 40ph 
58 58 585858 

0.02709 
5858 5858 58d' 

0.02709 0.027090.027090.027090.02709 0.02709 0.02709 
0.02032 

0.02709 0.02709pb 
0.020320.020320.02032 0.020320.02032 0.02032 

0.0035 
0.020320.02032 0.02032pmaks 

0.00350.0035 0.00350.00350.0035 
0.01016 

0.00350.00350.0035 0.0035pmin 
0.01016 0.01016 0.010160.010160.01016 

18.82:'1.<; 
0.010160.010160.01016 0.01016prmcana 

18 R?:'I5 1RR7.'l5 18.823518823518.8235 
3.67544 

18.823518.823518.8235 18.8235m 
3.67544 3.67544 3.675443.675443.67544 3.675443.675443.67544 3.67544rn 

36.4322.21 22.0234.517.77 19.8 22.8622.8337.32 20.4mu 
45.537527.7625 27.52543.12528.57524.7522.212528.537546.65 25.5mn 
1616 16161616161616 16(2) 
201.143201.143 201.143201.143201.143 

300 
201.143 201.143 201.143201.143 201.143A10 

300300 300300300 300300300 300b 
400 400 400400400 
342 

400 400400400 400h 
342 342342342342 342342342 342dada 
157.997 203.221158.677197.765160.982 

sebelah 
149.821141.933152.074 160.877205.689d perfu 

sebelah sebelah sebelahsebelahsebelah sebelah sebelahsebelah &ebelahtipe 
TULSEBELAH 

0.7912 0.78443 1.297761.22901 
0.00219 

0.814350.705350.633030.813281.32947 0.72672Rn baru 
0.00217 0.003590.00340.002250.00175 0.001950.002250.00368 0.00201pbaru 
222.481 368.073179.541 200.051 230.968	 348.574 224.401 

2 2 2 
230.665377.066 206.113As 

2222 2 22 2n 
402.286 402.286 402.286 402.286 402.286 
25.2415 

402.286402.286402.286402.286 402.286As ada 
25.2415 25.2415	 25.2415 25.241525.2415 25.2415 
53.0018 53.0018 53.0018 53.0018 

25.241525.2415 25.2415a 
53.0018 

aman 
53.0018 53.0018 53.001853.0018 53.0018mn 

amanaman aman amanamanamanaman aman aman 

TULRANGKAP 
0 0 0 0 0 00 0 0 

0 0 0 0 0 0 0 0 
0 0p 1 

00 0As 1 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 
00 0a 

0 000 0mn1 
0 0	 0 0 0 00 000 0mn2 
0 0 0 0 0 0 

As'=As2 

0 000 0fs' 
0 0	 0 0 0 0 0 0 

0 0 0 0 0 0 
00 0 

0 00 0	 0n 
0 0	 0 0 0 00 0 0 
0 0 0 0 0 0 

0 0As' =As2 ad 
0 0 00 0As 

0 0	 0 0 0 00 000 0n 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 
00 0flo ada 

0 0 

p' 
00 0p 

0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 00 0 
0 0 0 

0 0 0 0 0 
0 0p1 

00 000 0fs' 
IU lu- lU IU IU IU IU IU IU 

0 0 0 0 0 0 
a 

0 00 0	 0mn 
- ------ ---

018-9 
Iap(-)
 

25
 
400
 
0.8 
0.85
 
40
 
58
 
0.02709
 
0.02032
 
0.0035
 
0.01016
 
18.8235
 
3.67544
 
17.42 
21.775
 
16
 
201.143
 
300
 
400
 
342
 
140.528
 
sebelah
 

0.62056
 
0.00172
 
176.004 

402.286
 
25.2415
 
53.0018
 

aman 

- ! 

i 
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3.39 

Tabel39 Perhltungan tulanaan balok aortal Dllantai:> 
0/1-2 012-4 

data-data Iap(-) tum(-) tum(-) lao(+ tum(-) 

fc Mpa 25 25 25 25 25 
fy Mpa 400 400 400 400 400 

<I> 0.8 0.8 0.8 0.8 0.8 
0.85 0.85 0.85 0.85 0.85~ 

ph mm 40 40 40 40 40 
d' mm 59.5 59.5 61 61 61 

0.02709 0.02709 0.02709 0.02709 0.02709 

pmaks 0.02032 0.02032 0.02032 0.02032 0.02032 
ph 

0.0035 0.0035 0.0035 0.0035 0.0035pmin 
prencana 0.01016 0.01016 0.01016 0.Q1016 0.01016 

m 18.8235 18.8235 18.8235 18.8235 18.8235 

rn MPa 3.67544 3.67544 3.67544 3.67544 3.67544 

mu KNm 52.04 118.45 200.14 211.58 185.46 

mn KNm 65.05 146.063 250.175 264.475 206.825 
() mm 19 19 22 22 22 

A10 mm' 283.643 283.643 380.286 380.286 380.286 

b mm 300 300 300 300 300 

h mm 500 500 500 500 500 

dada mm 440.5 440.5 439 439 439 

dperlu mm 242.889 386.444 476.329 489.753 433.098 

tipe sebelah sebelah rangkap rangkap sebelah 

TULSEBELAH 
Rn barn MPa 1.11747 2.5435 0 0 3.57728 

pbaru 
As 

0.00309 
mm:l 408.219 

0.00703 
929.16 

0 
0 

0 
0 

0.00989 
1302.38 

n 2 4 0 0 4 
As ada mm:l 567.286 1134.57 0 0 1521.14 

a mm 35.5944 71.1888 0 0 95.4443 

mn KNm 95.9173 183.758 0 0 238.076 
aman aman - - aman 

TULRANGKAP 
p1 0 0 0.01016 0.01016 0 

As 1 mm" 0 0 1338.09 1338.09 0 

a mm 0 0 83.9588 83.9588 0 

mn1 KNm 0 0 212.5 212.5 0 

mn2 KNm 0 0 37.6749 51.9749 0 
fs' MPa 0 0 229.461 229.461 0 
As'=As2 mm" 0 0 374.006 515.965 0 

n 0 0 2 2 0 
As' = As2 ad, mm" 0 0 760.571 760.571 0 

As mm" 0 0 1712.1 1854.06 0 

n 0 0 5 5 0 
As ada mm" 0 0 1901.43 1901.43 0 

P 0 0 0.01444 0.01444 0 
p' 0 0 0.00578 0.00578 0 

p1 0 0 0.00866 0.00866 0 
fs' MPa 0 0 165,401 165.401 0 

mn 
mrr 

KNm 0 
-

0 
-

1"'''''''''
294.614 

aman 

. ,,. 
294.614 

arnan 
.'"0 

-

------'r 
I 
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Tabel 40 Perhitungan tulanaan balok DOrtal O/Iantai 4
 
0/8-90J7-8 

tum(-) 
0/4-7012-4
0/1-2 

lao(+tum -)lao(+) tum tumHtum(-) Iao(+)
 
25
 

tum(·)tum(·) laDl+ltum(-)lao(data-<lata 
25
25
 

400
 
25
 25
25
25
25
25
25
 25
fc Mpa 25 25
 

400
400
 400
400
400
400
 400
400
400
400
fy Mpa 400 400
 
0.80.80.80.80.80.80.80.80.80.80.8<!l	 0.8 0.8 
0.850.850.850.850.850.850.850.850.850.850.85
 

40
 
0.85 0.85P 40
40
40
40
40
40
40
40
40
40
ph mm 40 40
 

59.559.559.559.559.5 
0.02709 

59.559.559.559.559.559.5d' mm 59.5 59.5 
0.027090.027090.027090.02709 

0.02032 
0.027090.027090.027090.027090.027090.02709ph	 0.02709 0.02709 

0.020320.020320.020320.020320.020320.020320.02032 
0.0035 

0.020320.020320.02032plIIaks	 0.02032 0.02032 
0.00350.00350.00350.0035 

0.01016 
0.00350.00350.00350.00350.00350.00350.0035pmin	 0.0035 

0.010160.010160.010160.01016 0.010160.010160.010160.01016 
18.8235 

0.010160.01016prencana	 0.01016 0.01016 
18.823518.823518.8235 18.823518.8235 

3.67544 
18.823518.823518.823518.823518.823518.8235m	 18.82'35 

3.675443.675443.67544 3.675443.675443.675443.675443.675443.675443.67544rn MPa 3.67544 3.67544 
129.97 56.571.2132.5470.5960.2631.2384.16203.46200.15194.71mu KNm 45.41 105.89 

70.625162.46389.012540.67588.2375
 
19
 
75.32539.0375105.2254.325250.188132.363 243.388mn KNm 56.7625 

19
19
19 19
19
19
 19
19
19
19
19
0 mm 19
 
283.643283.643283.643 283.643283.643
 

300
 
283.643283.643 283.643283.643283.643283.643283.643A10 mm~ 283.643 

300
300 300
 
500
 

300
300
300
300
300
300
300
300
b mm 300
 
500
500 500
500
500
500
500
 500
500
500
h mm 500 500
 

440.5 440.5440.5 440.5440.5440.5 440.5440.5440.5440.5440.5dada mm 440.5 440.5 
253.084383.65192.065 264.126282.886 

sebelah sebelah 
261.369188.159480.263 308.882476.341469.823d perlu mm 226.89 346.471 

sebelahsebelahsebelahsebelahsebelahrangkap sebelahrangkaprangkaptipe	 sebelah sebelah 
TUL SEBELAH 

1.213242.790871.529110.69874 
0.oon1 

1.515791.293980.670611.80719a0Rn baru MPa 0.9751 2.2738 a 
0.003350.00193 0.00423 

1019.53 
0.004190.00185 0.003580.005aapbaru	 0.0027 0.00629 a 

443.204255.254	 558.594
 
4
 

553.731472.699244.978660.17800As mm:l 356.211 830.636 0 
2
2
 2 2
 

1134.57
 
2
3
 2
00n	 2 3 0
 

567.286567.286	 567.286 
71.1888 

567.286850.929 567.286 567.28600As ada mm~ 567.286 850.929 0 
35.594435.5944 35.5944 35.594435.594453.3916 35.5944a00a mm 35.5944 53.3916 
95.9173183.75895.9173 95.917395.917395.9173140.647 95.91730a140.647 0mn KNm 95.9173 

amanamanaman.. amanamanamanamanamanamanaman -
TULRANGKAP 

0 00a a0 0a0.010160.010160.01016p1	 0 0 aa0 0 
0 

0a01342.66 01342.661342.66As 1 mm" a 0 
0 

0 
0 000084.2456 084.2456a mm 0 0 84.2456 

a0 0aa 0213.955 a213.955mn 1 KNm 0 a 213.955 
000 0 

0 
00040.3702 036.232729.4327mn2 KNm 0 a 

00 0 
0 0 

000 0239.803239.803fs' MPa 0 0 239.603 
000 

0 0 
00441.856 0396.571322.144As'=As2 mm" a 0 

0 00 
0 0 

00 02
2
n	 0 0 2 
000 

0 
00567.286 0567.286567.2860As' =As2 ad mm" 0 

00 0 
0 
0001784.52 01739.241664.81As mm" 0 0 

000 00 
0 

0 06
6
6 .
0n	 0 
0a0 0a0 0 

0 0 
1701.861701.861701.860As ada mm" 0 

000 
0 

0 00.01288 00.01288 0.012880p	 0 
00 0 

0 
0 000.00429 00.004290.00429p'	 0 0 

0a 0 
a 

0000.00859 00.008590.008590p1	 0 
0a 0 

a mmlu IU 

000173.739 a173.739173.739afs' MPa a 
IUIU IU1.....:..:0 I" .....:..:0 .""''''0 IU IU 

a 00 0 0 .'"'0a 0267.42267.42267.42amn KNmO .. ----aman amanaman --- I
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Tabel 41 Perhitungan tulanaan balok DOrtal O/lantai 3 
0/1-2 012-4 0/4-7 017-8 

dala-dala lanl lum(-) tum{-) lap(+) Iap{+) tum- Ianl+ tum 

fc Mpa 25 25 25 25 25 25 25 25 

Iy Mpa 400 400 400 400 400 400 400 400 

<!> 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 

~ 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 

pb mID 40 40 40 40 40 40 40 40 

d' mm 59.5 59.5 59.5 59.5 59.5 59.5 59.5 59.5 

pb 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 

pmaks 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 

pmin 0.0035 0.0035 . 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 

prenC::dl8 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 

m 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 

rn MPa 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 

mu KNm 46.49 107.88 184.13 196.57 30.21 68.45 35.06 88.32 

mn KNm 58.1125 134.85 230.163 245.713 37.7625 85.5825 43.825 85.4 

0 DDJ1 19 19 19 19 19 19 19 19 

A10 mm~ 283.643 283.643 283.643 283.643 283.643 283.643 283.643 283.643 

b mm 300 300 300 300 300 300 300 300 

h mm 500 500 500 500 500 500 500 500 

dada mm 440.5 440.5 440.5 440.5 440.5 440.5 440.5 440.5 

d perlu mm 229.572 349.712 456.88 472.061 185.061 278.565 199.364 278.3 

tipe sebelah sebelah rangkap rangkap sebelah sebelah sebelah sebelah 

TULSEBELAH 
Rn baru MPa 0.99829 2.31653 0 0 0 0.64871 1.46984 0.75285 1.46705 

pbaru 0.00276 0.0064 0 0 0 0.00179 0.00406 0.00206 0.00406 

As mm:.! 364.683 846.246 0 0 0 236.977 536.944 275.022 535.924 

n 2 3 0 0 0 2 2 2 

As ada mm:l 567.286 850.929 0 0 0 567.286 567.286 567.286 567.286 

a mm 35.5944 53.3916 0 0 0 35.5944 35.5944 35.5944 35.5944 

mn KNm 95.9173 140.847 0 0 0 95.9173 95.9173 95.9173 95.9173 

aman aman - - aman aman aman aman· 

TULRANGKAP 
pl 0 0 0.01016 0.01016 0.01016 0 0 0 

Asl mm"O 0 1342.66 1342.66 1342.66 0 0 0 

a mm 0 0 84.2456 84.2456 84.2456 0 0 0 

mnl KNm 0 0 213.955 213.955 213.955 0 0 0 

mn2 KNm 0 0 16.2077 31.7577 39.8577 0 0 0 

fs' MPa 0 0 239.803 239.803 239.803 0 0 0 

As'=As2 mm" 0 0 177.395 347.592 436.247 0 0 0 

n 0 0 2 2 2 0 0 0 

As' =As2 ad, mm" 0 0 567.286 567.286 567.286 0 0 0 

As mm" 0 0 1520.06 1690.26 1778.91 0 0 0 

n 0 0 6 6 6 0 0 0 

As ada mm" 0 0 1701.86 1701.86 1701.86 0 0 0 

p 0 0 0.01268 0.01268 0.01268 0 0 0 

p' 0 0 0.00429 0.00429 0.00429 0 0 0 

p1 0 0 0.00859 0.00859 0.00859 0 0 0 

fs' MPa 0 0 173.739 173.739 173.739 0 0 0 0 

nm ,..,""" 1""·"""""0 IU 

mn KNm 0 0 267.42 267.42 0 u 
aman aman . 

4DD 
0.8 

0.85 

59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
203.05 
253.813 

19 

283.643 
300 
500 

440.5" 
479.779 
rangkap 

IU 
267.42 

0/8-9 

tum 

-

tumT-l 
25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
82.86 
103.575 
19 
283.643 
300 
500 
440.5 
306.487 
sebelah 

1.77927 
0.00492 
649.981 
3 
850.929 
53.3916 
140.847 

aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

tum .) 
25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
63.61 
79.5125 
19 
283.643 
300 
500 
440.5 
268.536 
sebelah 

1.38591 
0.00378 
498.977 
2 
567.286 
35.5944 
95.9173 

aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

25 

40 

2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

tum(·) 
25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
100.25 
125.313 
19 
283.643 
300 
500 
440.5 
337.118 
sebelah 

2.15269 
0.00595 
786.394 
3 
850.929 
53.3916 
140.847 

aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

tum(-) 
25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
42.52 
53.15 
19 
283.643 
300 
500 
440.5 
219.552 
sebelah 

0.91304 
0.00252 
333.541 
2 
567.286 
35.5944 
95.9173 

aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
U 
0 I. 

I 

IUIU1."""""0 u0 00 0 
.. -amen 

_I,
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Tabel 42 Perhitungan tulanllan balok DOrtal Dllantai 2 
011-2 0/2-4 

dala-<iata lap(-) lum( lum  130(+) 

fc Mpa 25 25 25 25 

fy Mpa 400 400 400 400 

<I> 0.8 0.8 0.8 0.8 

II 0.85 0.85 0.85 0.85 

pb mm 40 40 40 40 

d' mm 59.5 59.5 59.5 59.5 

ph 0.02709 0.02709 0.02709 0.02709 

pmaks 0.02032 0.02032 0.02032 0.02032 

pmin 0.0035 0.0035 0.0035 0.0035 

prencana 0.01016 0.01016 0.01016 0.01016 

m 18.8235 18.8235 18.8235 18.8235 

rn MPa 3.67544 3.67544 3.67544 3.67544 

mu KNm 46.9 108.57 181.49 196.97 

mn KNm 58.825 135.713 226.863 246.213 

0 mm 19 19 19 19 

A1121 mm4! 283.643 283.643 283.643 283.643 

b mm 300 300 JOO 300 
h mm 500 500 500 500 
dada mm 440.5 440.5 440.5 440.5 

d perlu mm 230.582 350.828 453.593 472.542 

tipe sebelah sebelah rangkap rangkap 

tum(-) 
25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
205.38 
256.725 
19 
283.643 
300 
500 
440.5 
482.524 
rangkap 

tum(
25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
85.58 
106.975 
19 
283.643 
~ 

500 
440.5 
311.477 
sebelah 

D/4-7 
lao(+) 

25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
30.1 
37.625 
19 
283.643 
'300 
500 
440.5 
184.724 
sebelah 

tum(-) 
25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
61.11 
76.3875 
19 
283.643 
300 
500 
440.5 
263.206 
sebelah 

tum(
25 
400 
0.8 
0.85 
40 
59.5 
0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
67.48 
84.35 
19 
283.643 
300 
500 
440.5 
276.584 
sebelah 

017-8 
lao{+) luri1l=\ 

25 25 
400 400 
0.8 0.8 
0.85 0.85 
40 40 
59.5 59.5 
0.02709 0.02709 
0.02032 0.02032 
0.0035 0.0035 
0.01016 0.01016 
18.8235 18.8235 
3.67544 3.67544 

34.64 70.12 
43.3 87.65 
19 19 
283.643 283.643 
JOO 300 
500 500 
440.5 440.5 
198.166 281.943 
sebelah sebelah 

0/8-9 
tum(-) lap(+) 

25 25 
400 400 
0.8 0.8 
0.85 0.85 
40 40 
59.5 59.5 
0.02709 0.02709 
0.02032 0.02032 
0.0035 0.0035 
0.01016 0.01016 
18.8235 18.8235 
3.67544 3.67544 
100.25 42.52 
125.313 53.15 
19 19 
283.643 283.643 
300 300 
500 500 
440.5 440.5 
337.118 219.552 
sebelah sebelah 

TULSEBELAH 
Rn baru MPa 1.00709 
pbaru 0.00278 
As mm:l 387.899 

2.33135 
0.00644 
851.658 

0 
0 
a 

0 
0 
0 

a 
0 
0 

1.83768 
0.00508 
671.317 

0.64634 
0.00179 
236.114 

1.31223 
0.00383 
479.367 

1.44901 
0.00401 
529.335 

0.74383 
0.00206 
271.n7 

1.5057 
0.00416 
550.044 

2.15269 
0.00595 
786.394 

0.91304 
0.00252 
333.541 

n 
As ada 
a 
mn 

2 
mm:.l 567.286 
mm 35.5944 

KNm 95.9173 

3 
650.929 
53.3916 
140.847 

0 
a 
a 
a 

0 
0 
0 
0 

a 
a 
0 
0 

3 
650.929 
53.3916 
140.847 

2 
567.286 
35.5944 
95.9173 

2 
567.286 
35.5944 
95.9173 

2 
567.286 
35.5944 
95.9173 

2 
567.286 
35.5944 
95.9173 

2 
567.286 
35.5944 
95.9173 

3 
850.929 
53.3916 
140.847 

2 
567.286 
35.5944 
95.9173 

aman aman - - - aman aman aman aman aman aman aman aman 

TULRANGKAP 
p1 
As 1 
a 
mn 1 
mn2 
fs' 

a 
mm" a 
mm a 

KNm a 
KNmO 
MPa a 

a 
a 
0 
a 
a 
0 

0.01016 
1342.66 
84.2456 
213.955 
12.9077 
239.803 

0.01016 
1342.66 
84.2456 
213.955 
32.2577 
239.803 

0.01016 
1342.66 
84.2456 
213.955 
42.7702 
239.803 

a 
a 
0 
a 
0 
0 

a 
a 
a 
0 
a 
0 

0 
a 
0 
a 
0 
a 

a 
a 
0 
a 
0 
a 

0 
a 
a 
a 
a 
0 

0 
0 
a 
0 
0 
0 

0 
0 
0 
a 
a 
0 

0 
0 
a 
a 
0 
a 

Ar.'=AsJ 
n 
As'" As2 ad 
As 
n 
As ada 
p 
p' 
pi 
Is' 
a 
mn 

mm'O 
0 

mm" 0 
mm"U 

0 
mm~ a 

0 
a 
0 

MPa a 
mml'" 

KNm a 
-

a 
0 
0 
0 
0 
a 
a 
a 
a 
0 

I'" 
a 

-

141.276 353.064 
2 2 
567.280 507.206 
14&3.94 ltl9!J.73 
6 6 
1701.86 1701.86 
0.01288 0.01288 
0.00429 0.00429 
nnnA59 0.008511 
173.739 173.739 

1"'·"""'0 ." . 
<u 

267.42 267.42 
aman aman 

468.124 
2 
567.266 
1010.79 
6 
1701.86 
0.01288 
0.00429 
O.0De69 
173.739 

267.42 
aman 

a 
0 
0 
0 
0 
0 
a 
a 
0 
0 

0 
-

0 
0 
a 
0 
0 
0 
a 
a 
0 
0 

a 
-

0 
0 
0 
0 
0 
0 
a 
a 
0 
() 

0 
-

a 
0 
0 
0 
0 
0 
a 
a 
0 
0 
In 

0 
-

a 
0 
0 
n 
0 
0 
0 
a 
0 
0 

In 

0 
-

a 
n 
0 
0 
0 
0 
a 
a 
0 
0 
In 

0 
-

0 
u 
a 
0 
0 
0 
a 
0 
0 
0 

0 

-

0 
0 
0 
a 
0 
0 
0 
0 
0 
U 
0 
a 

-
, 
i 

~ 
---~ 
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Tabel 43 perhitungan tUlanaan l)aIOk Del rtal D/lantai 1 
0/1-2 0/2-4 0/4-7 

Iapr lap(+} tum -) Iap(+) 
fc Mpa 
data-data tum tumHtum 

25 25 
fy Mpa 400 

25 25 25 25 25 
400 400400 400400 400 

0.8 0.8<1> 0.8 0.8 0.8 0.8 0.8 

II 0.85 0.85 0.85 0.85 0.85 0.85 0.85 
pb mm 40 40 
d' mm 

40 40 40 40 40 
59.5 59.559.5 59.5 59.5 59.5 59.5 
0.02709pb 0.02709 0.02709 0.027090.02709 0.02709 0.02709 

pmaks 0.02032 0.02032 0.02032 0.020320.02032 0.02032 0.02032 
pmin 0.0035 0.0035 0.0035 0.0035 0.00350.0035 0.0035 

0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 
m 
prenctm:a 0.01016 

18.8235 18.8235 18.823518.8235 18.8235 18.8235 18.8235 
rn MPa 3.675443.67544 3.67544 3.67544 3.67544 3.67544 
mu KNm 

3.67544 
186.21 202.12105.12 181.23 78.27 31.27 

mn KNm 
45 

131.4 97.837556.25 226.538 232.763 252.65 39.0875 
0 mm 19 1919 19 19 19 19 
A10 mm<l 283.643 283.643 283.643 283.643 283.643 283.643 283.643 
Ii mm :J()() 300 300 300JOO 300300 
h mm 500500 500 500 500 
dada mm 

500 soO 
440.5440.5 440.5 440.5 440.5 440.5 440.5 

d perlu mm 225.864 345.209 453.268 459.453 478.679 297.877 168.28 
tipe sebelah sebelah rangkap rangkap rangkap sebelah sebelah 
TULSEBELAH 
Rn baru MPa 0.96629 2.25726 0 1.68071 0.67147 
pbaru 

0 0 
0.00267 0.00624 0 0 a 0.00465 0.00186 

As mm" 0 613.975 245.292 
n 

352,995 0624.595 0 
02 3 0 0 3 :2 

As ada mm" a567.286 850.929 0 0 850.929 567.286 
a mm 35.5944 53.3916 0 0 53.3916 35.5944 
mn KNm 

0 
95.9173 140.847 0 0 a 140.847 95.9173 

aman aman annan aman 
TULRANGKAP 

- --
p1 0 0 0.01016 0.01016 0.01016 0 0 
As1 mm"o 0 1342.66 1342.66 1342.66 0 0 
a mm 0 0 84.2456 64.2456 84.2456 0 0 
mn1 KNm 0 0 213.955 213.955 213.955 0 0 
mn2 KNm 0 0 12.5827 18.8077 38.6952 0 0 
fs' MPa 0 0 239.803 239.803 239.803 0 0 
As'=As2 mm" 0 a 137.719 205.852 423.523 0 0 
n 0 0 2 2 2 0 0 
As' =As2ad' mm"O 0 567.286 567.286 567.286 0 a 
As mm" 0 0 1480.38 1548.52 1766.19 0 0 
n 0 0 6 6 6 0 0 
As ada mm" 0 0 1701.86 1701.86 1701.86 0 0 
p 0 0 0.01288 0.01288 0.01288 a a 
p' 0 0 0.00429 0.00429 0.00429 0 0 
p1 0 0 0.00859 0.00859 0.00859 0 0 
f8 ' MPa 0 0 173.739 173.739 173.739 0 0 

~~ 1M U1 • "'J" U, .'. 'J" U, •• 'J'" n 

mn KNmO 0 267.42 267.42 267.42 0 0 
- - aman aman aman - -

0J7-8
 
tum -)
 lap{+)tum(-) tum(-}
 

25
 25 25 25 
400 400 400400 
0.80.8 0.8 0.8 
0.85 0.850.85 0.85
 

40
 40 40 40 
59.5 59.5 59.5
 

0.02709
 
59.5 

0.02709 0.02709 0.02709
 
0.02032
 0.02032 0.02032 0.02032
 
0.0035
 0.0035 0.0035 0.0035
 
0.01016
 0.010160.01016 0.01016
 
18.8235
 18.8235 18.8235 18.8235
 
3.67544
 3.67544 3.67544 3.67544 

61.47 34.54 76.3386.08 
82.6 76.8375 43.175 95.4125
 
19
 19 19 19 
283.643 283.643 283.643 283.643 

300300300 300
 
500
 500500 500 

440.5 440.5440.5 440.5 
273.7 263.98 197.88 294.163
 
sebelah
 sebelah sebelah sebelah 

1.41895 1.31996 0.74168 1.63905
 
0.00392
 0.00365 0.00205 0.00453 

482.191 270.943518.353 598.757
 
2
 2 22 
567.286 567.286 567.286 567.286
 
35.5944
 35.5944 35.5944 35.5944
 
95.9173
 95.9173 95.9173 95.9173
 

aman
 aman aman aman 

0 0 00 
a a 0
 
0
 

0 
0 0 0
 

0
 a 0 0 
a 0 0 0 
a 00 0
 
0
 a 0a 
0 0 00 
0 0 0 0
 
a 0
 0 0 
0 0 00 
0 0 0 0
 
0 0 a a
 
a 0
 0 0 
a 0 0 a 
a 0 0 0 
In In 10 10 
a 0 0 0 

-- - -

0/8-9 
tum(-) lao{+ 

25 25 
400 400 
0.8 0.8 
0.85 0.85 
40 40 
59.5 59.5 
0.02709 0.02709 
0.02032 0.02032 
0.0035 0.0035 
0.01016 0.01016 
18.8235 18.8235 
3.67544 3.67544 
99.61 42.13 
124.513 52.6625 
19 19 
283.643 283.643 
300 300 
500 500 
440.5 440.5 
336.04 218.542 
sebelah sebelah 

2.13895 0.90467 
0.00591 0.0025 
781.373 330.481 
3 2 
850.929 567.286 
53.3916 35.5944 
140.847 95.9173 

annan aman 

a 0 
a 0 
a 0 
0 a 
a 0 
0 0 
0 0 
0 0 
0 0 
a 0 
0 0 
0 0 
0 0 
a 0 
a 0 
a 0 
In In 

0 0 !- -

I 

I 
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3.44 

Tabel 44 Perhitungan tulanaan balok ccrtal A-BJatao 
1/A-B 2JA-B 

dala-data tum( lacl+ turilf-l Jacl+ 
fc Mpa 25 25 25 25 
fy Mpa 400 400 400 400 
<1> 0.8 0.8 0.8 0.8 

Il 0.85 0.85 0.85 0.85 
pb mm 40 40 40 40 
d' mm 58 58 58 58 

41A-B 
tum  lacl+ 

25 25 
400 400 
0.8 0.8 

0.85 0.85 
40 40 
58 58 

7/A-B 
tum - lacl+) 

25 25 
400 400 
0.8 0.8 

0.85 0.85 
40 40 
58 58 

81A-B 
tumH laol+ 

25 25 
400 400 
0.8 0.8 

0.85 0.85 
40 40 
58 58 

9/A-B 
tum  lao(+) 

25 25 
400 400 
0.8 0.8 

0.85 0.85 
40 40 
58 58 

I 
I 
I 

pb 
pmaks 

pmin 
prencana 
m 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

rn MPa 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 

mu 
mn 

KNm 
KNm 

0.69 
0.8625 

1.49 
1.8625 

8.12 
10.15 

11.21 
14.0125 

0.96 
1.2 

3.91 
4.8875 

1.47 
1.8375 

4.55 
5.6675 

10.42 
13.025 

13.48 
16.85 

0.62 
0.775 

1.5 
1.875 

0 mm 16 16 16 16 16 16 16 16 16 16 16 16 

A10 mm:l 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 

b mm 150 150 150 150 150 150 150 150 150 150 150 150 

h mm 400 400 400 400 400 400 400 400 400 400 400 400 

dada mm 342 342 342 342 342 342 342 342 342 342 342 342 

d perlu 
tipe 

mm 39.553 
6ebelah 

58.123 
6ebelah 

135.685 
sebelah 

159.425 
6ebelah 

46.6542 
sebelah 

94.155 
sebelah 

57.7316 
sebelah 

101.569 
sebelah 

153.705 
sebelah 

174.824 
sebelah 

37.493 
sebelah 

58.3177 
sebelah 

TULSEBELAH 
Rn baru MPa 
pbaru 
As mm:l 

0.04916 
0.00014 
6.97147 

0.10616 
0.00029 
15.0543 

0.57853 
0.0016 

82.0411 

0.79866 
0.00221 
113.261 

0.0664 
0.00019 
9.69944 

0.27858 
0.00077 

39.505 

0.10473 
0.00029 
14.8523 

0.32417 
0.0009 

45.9713 

0.74239 
0.00205 
105.279 

0.96041 
0.00265 
136.196 

0.04417 
0.00012 
6.26422 

0.10667 
0.0003 

15.1554 

I 

n 2 2 2 2 2 2 2 2 2 2 2 2 

As ada mm:l 402.288 402.288 402.288 402.286 402.286 402.286 402.286 402.286 402.286 402.286 402.286 402.288 

a mm 50.4829 50.4829 50.4829 50.4829 50.4829 50.4829 50.4829 50.4829 50.4829 50.4829 50.4829 50.4829 

mn KNm 50.971 50.971 50.971 50.971 50.971 50.971 50.971 50.971 50.971 50.971 50.971 50.971 

aman aman aman aman aman aman aman aman aman aman aman aman 

TULRANGKAP 
1'1 
As1 mm:l 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

a mm 0 0 0 0 0 0 0 0 0 0 0 0 I 
mn 1 KNm 0 0 0 0 0 0 0 0 0 0 0 0 

mn2 KNm 0 0 0 0 0 0 0 0 0 0 0 0 

fs' MPa 0 0 0 0 0 0 0 0 0 0 0 0 

As'=As2 mm:.t: 0 0 0 0 0 0 0 0 0 0 0 0 

n 
As' = As2, 
As 
n 

mm" 
mm:l 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
tJ 
0 
0 

0 
U 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

As ada mrn:.! 0 0 0 0 0 0 0 0 0 U U U 

I' 
1" 
1'1 
fa' MPa 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
U 

0 
0 
0 
0 

0 
0 
n 
0 

0 
0 
0 
0 

0 
0 
0 
0 

I" mm 0 0 0 0 0 0 0 0 0 0 0 0 

mn KNm 0 0 0 0 0 0 0 0 0 0 0 0 
. - - . - - - - . - - -
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3.45 

Tabel 45 Perhitun ~an tulanqan balok portal A-Bllantai 4 
1/A-S 2IA-S 41A-B 5/A-B 61A-B 7/A-B 81A-B 9/A-B 

data-data tumH Iap(+) tum(-) Iap(+) tum(-) lap(+) tum(-) lap(+) tum(-) Iap(+) tum(-) lap(+) tum(.) lap(+) tum(-) Iap(+) ! 

fc Mpa 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 
fy Mpa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
<I> O.B 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 

Il 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 
ph nun 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 
d' mm 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 
ph 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 
pmaks 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 
pmin 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 
prencana 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 
m 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 
rn MPa 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 
mu KNm 7.93 22.25 22.37 10.26 14.92 10.07 4.02 16.89 3.94 16.9 15.5 10.13 23.02 11.1 10.22 27.05 
mn KNm 9.9125 27.813 27.963 12.825 18.65 12.588 5.025 21.113 4.925 21.125 19.375 12.663 28.n5 13.875 12.n5 33.813 
0 mm 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 
A10 mm:l 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 
b mm 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 
h mm 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
dada mm 342 342 342 342 342 342 342 342 342 342 342 342 342 342 342 342 
d perlu mm 116.12 194.51 195.04 132.09 159.28 130.86 82.68 169.47 81.853 169.52 162.35 131.25 197.85 137.39 131.83 214.47 
tipe sebela~ sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah 
TUL. SEBEL.AH 
Rn baru MPa 0.4237 1.1889 1.1953 0.5482 0.7973 0.5381 0.2148 0.9025 0.2105 0.9031 0.8282 0.5413 1.2301 0.5931 0.5461 1.4454 
pbaru 0.0012 0.0033 0.0033 0.0015 0.0022 0.0015 0.0006 0.0025 0.0006 0.0025 0.0023 0.0015 0.0034 0.0016 0.0015 0.004 
As mm:.! 80.121 224.8 226.02 103.66 150.75 101.74 40.616 170.65 39.808 170.75 156.61 102.35 232.58 112.15 103.26 273.3 
n 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
As ada mm:l 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 
a mm 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 
mn KNm 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 

aman aman aman aman aman aman aman aman aman aman aman aman aman aman aman aman 
TULRANGKAP 
p1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
As 1 mm:.! 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
a mm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
mn 1 KNm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
mn2 KNm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
fs' MPa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
As'=As2 mrn<l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 in 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 
As' =As2~ mm:': 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
As mm:.! 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
n 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
As ada mm:l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
p 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
p' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
p1 

I,. 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

' ...,., n 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
a mm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 U 

mn KNm 0 0 0 

-
0 0 0 0 0 0 0 0 0 0 0 0 0 

I . - - - - - - - . - - - - - -
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Tabel 46 Perhitungan tulanaan balok DOrtal A-Bllantai 3 
1/A-B 21A-B 4/A-B 5/A-B 61A-B 7/A-B 61A-B 9/A-B 

data-data tum  lao(+ tum(-) raDl+1 tum - lao(+ tumH lao(+) tum(-) lao(+ tum  lao(+) tum(-) laDI+1 tum  lao(+ 

fc Mpa 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 

fy Mpa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 

<I> 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 
I 

fl 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 

pb mm 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 

d' mm 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 

pb 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 

pmaks 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 

pmin 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 

prem:ana 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 

m 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 

rn MPa 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 

mu KNm 7.3 20.02 20.64 9.32 16.86 9.25 4.16 16.63 4.23 16.62 17.13 9.23 20.82 9.25 7.33 20 

mn KNm 9.125 25.025 25.8 11.65 21.075 11.563 5.2 20.786 5.2875 20.775 21.413 11.538 26.025 11.563 9.1625 25 

0 mm 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 

A10 mm:l 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 

b mm 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

h mm 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 

dada mm 342 342 342 342 342 342 342 342 342 342 342 342 342 342 342 342 

d perlu mm 111.42 184.51 187.34 125.89 169.32 125.42 84.107 168.16 84.812 168.11 170.67 125.28 188.16 125.42 111.64 184.42 

tipe sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah 

TULSEBELAH 
Rn baru MPa 0.3901 1.0698 1.1029 0.498 0.9009 0.4943 0.2223 0.8886 0.226 0.8881 0.9153 0.4932 1.1125 0.4943 0.3917 1.0687 

pbaru 0.0011 0.003 0.003 0.0014 0.0025 0.0014 0.0006 0.0025 0.0006 0.0025 0.0025 0.0014 0.0031 0.0014 0.0011 0.003 

As mm~ 73.756 202.27 208.54 94.165 170.35 93.458 42.031 168.02 42.738 167.92 173.07 93.256 210.36 93.458 74.059 202.07 

n 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

As ada mm:l 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 

a mm 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 

mn KNm 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.988 51.986 51.988 51.986 51.986 51.988 

aman aman aman aman aman aman aman aman aman aman aman aman aman aman aman aman 

TULRANGKAP 
p1 0 0 a 0 0 0 0 0 0 0 0 0 0 a 0 0 

As 1 mm:l 0 0 0 a a 0 0 0 0 0 0 0 0 0 0 0 

a mm 0 0 0 a a 0 0 0 0 0 0 0 0 0 0 0 

mn 1 KNm 0 0 a 0 a a a 0 0 0 0 0 a 0 0 0 

mn2 KNm 0 0 0 0 0 a 0 0 0 0 0 0 0 a 0 0 

Is' MPa 0 a 0 0 0 0 a 0 0 0 0 0 0 a 0 0 

As'=As2 mm'l 0 0 0 0 0 0 0 0 0 0 0 0 a a 0 0 

n 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

As' = As2, mm" 0 0 0 0 0 0 a 0 0 0 0 0 a a 0 0 

As mm:l 0 0 0 0 0 0 0 0 0 a 0 0 a a 0 0 

n 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

As ada mm:l 0 0 a 0 0 0 0 0 0 0 0 0 a a 0 0 

p 0 0 0 0 0 0 0 0 0 0 0 0 a a 0 0 

p' 0 0 0 0 0 0 0 a 0 0 a 0 0 a 0 0 

p1 0 a 0 0 0 0 0 0 0 0 0 0 a a 0 0 

Is' MPa 0 a 0 0 0 0 0 0 0 0 0 0 0 a a 0 

a mm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

mn KNm 0 a 0 0 0 0 a 0 0 0 0 0 0 0 a a 

1
. . . - - - - - - - - - - . - . 

,I 
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Tabel 47 Perhitun"an tUlanaan DaIOK panal A-Bllanra, ~ 

1/A-B 9/A-B 
lao(+) 

7/A-B 81A-B6/A-B5/A-B41A-B2JA-B 
Iao(+)laDI+ lao(+) tum(-)tum -) laDI+ tum(-) tumH 

fc Mpa 
tum(-) lao(+)lao(+) tum la"I+) tumHtum data-data 

25
 25
25
 25
 25
 25
25
25
 25
25
25
 25
25
 25
25
25
 
400
 400
400
 400
 400
 400
400
400
 400
400
400
 400
400
 400
fy Mpa 400
400
 

0.80.80.8 0.8 0.80.80.80.8 0.8 0.80.8 0.80.8 0.80.80.8<I> 
0.850.850.85 0.85 0.850.850.850.85 0.85 0.850.85 0.850.85 0.850.850.85
 

40
 
~ 

40
 40
40
 40
40
 40
40
40
 40
 
58
 

40
 40
40
 40
40
40
pb mm 
58
58
58
 58
 

0.0271
 
58
 58
58
 58
 58
58
 58
58
 58
58
58
d' mm 

0.0271 0.0271 0.02710.0271 0.02710.02710.0271 
0.0203 

0.0271 0.02710.0271 0.02710.0271 0.0271 0.02710.0271ph 
0.0203 0.0203 0.02030.0203 0.0203 0.0203 

0.0035 0.0035 
0.0203 0.0203 0.02030.0203 0.02030.0203 0.02030.02030.0203pmales 

0.0035 0.0035 0.00350.0035 0.00350.0035 
0.0102 0.0102 0.0102 0.0102 

0.0035 0.00350.0035 0.00350.00350.0035 0.00350.0035pmin 
0.0102 0.0102 0.01020.01020.0102 0.0102 0.0102 0.0102 0.01020.0102 0.01020.0102prencana 

18.82418.82418.824 18.82418.824 18.82418.824 
3.6754 

18.824 18.824 18.82418.824 18.82418.824 18.824 18.82418.824m 
3.67543.67543.6754 3.6754 3.6754 3.67543.67543.6754 3.67543.6754 3.67543.67543.6754 3.67543.6754rn MPa 

20.067.119.45 
8.8875 25.075 

16.24 17.66 9.29 19.454.244.2 16.6417.7 9.279.3220.02 19.697.21mu KNm 
11.813
 

16
 
24.31320.3 22.075 11.61320.8 5.35.2522.125 11.58811.6525.025 24.613mn KNm 9.0125 

16
16
16
 16
 16
 16
16
16
 16
16
 16
16
16
16
0 mrn 16
 
201.14 201.14 201.14201.14 201.14 201.14 201.14201.14201.14 201.14
 

200
 
mm'l 201.14 201.14201.14201.14 201.14201.14A1l2J 

;>00 200
;>00 200
 200
 200
 200
 200
;>00200
 200
200
200
200
b mm 200
 
400
400
400
400
 400
 400
 400
400
 400
400
 400
400
400
400
 400
400
h mm 
342
342
342
342
 342
 342
 342
342
 342
342
 342
 342
342
342
342
 342
dada mm 

184.69109.96126.n173.29 125.69 181.86166.18168.21 84.91284.51173.49 125.55125.89184.51 182.98110.73d perlu mm 
sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah 

TULSEBELAH 
0.8678 0.9437 0.4964 

tipe 

0.505 0.3799 1.07191.03930.2244 0.8892 0.2266 
0.0024 0.0026 0.0014 0.0029 0.0014 0.0011 

0.9458 0.49530.4981.05211.06980.3853Rn baru MPa 
0.0030.0006 0.0025 0.0006 

As mm~ 

0.0026 0.0014 0.00140.00290.0030.0011pbaru 
178.43 93.862 196.51	 95.479 71.836 202.68
 

2
 
164.08168.12 42.839178.83 93.66 42.435198.94 94.165202.2772.647 

2
2
2
2
 2
 2
2
2
 2
 2
2
2
 2
2
2
n 
402.29 402.29 402.29 402.29 402.29 402.29 402.29 

a mm 

402.29mm:t 402.29 402.29 402.29 402.29402.29 402.29402.29402.29As ada 
37.862 37.862 37.862 37.86237.862 37.862 37.862 37.862 37.86237.862 37.862 37.86237.862 37.86237.86237.862 
51.986 51.986 51.986 51.98651.966	 51.986 51.986 

aman 
51.986 51.986 51.96651.986 51.98651.98651.986 51.986mn KNm 51.986 

amanaman aman amanarnan amanaman amanaman aman amanaman aman amanaman 
TULRANGKAP 

0 000 0 0 0 
0 

0 00 0 000 00p1 
0000 00 

0 
0mm:t 0 0 0o . 000 0As 1
 

00 0 0 
0 

0 00 0 00 00 0 00a mm 
0000 0 0 

0 
0 0 00 000 00mn 1 KNm 

000 0 000 0 0 
0 

0 00 0 00mn2 KNm 
000 00 0 

0 
0 0 00 00 0 00fs' MPa 

0000 0 0 
0 

mm:l 0 0 00 00 0 00As'=As2 
000 000 

0 
00 0 000 00 0n 

0000 
0 

0 00mm:.! 0 00 000 00As' = As2 c 
000 00 0 

0 
0mm7oi! 0 00 000 00As 

000 0000 
0 

0 00 000 00n 
0 00 0 
0 

0 0mmi.& 0 0 00 00 0 00As ada 
00 0 0 

0 
0 00 00 000 00 0p 

00 0 0 
0 

0 00 0 00 00 00p' 0 
00 0 0 

0 
0000 00 000 00pI 

000 0 0 
0 

00 0 0 000 0 00fs' MPa 
00 0 

0 
0 000 0 00 00 0 00a mm 

00 0 
-

0 000 0 00 000 00mn KNm . .. .- ---
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3.48 

label 48 Perhitungan tUlanaan DaIOk DOnal A-i:l/iama, 1 
9/A-B8/A-B7/A-B 

lao(+ tum(-) 
6/A-B5/A-B4/A-B21A-Bl/A-B 

lao(+lao(+) tum(-) raDl+l tum lao(+ tum lao(+) tum(-)iaDl+l tum lao(+ tumdata-data tum
25 2525 25 2525 25 

400 
25 252525 2525fc Mpa 25 2525 

400 400400400400 400400 400400400 400400fy Mpa 400 400400 
0.8 0.80.80.8 0.80.8 0.80.80.8 I0.80.8 0.80.80.80.8 0.8<I> 

0.85 0.85 I0.850.85 0.850.85 0.850.850.850.850.85 0.850.850.850.85 0.85
 
40


fl 40 4040 40 4040404040 
58 

40 4040404040ph mm 
58 5858 58585858 

ph 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 0.0271 

0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 

5858585858585858d' mm 

pmaks 
0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035pmin 

0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 
prencana 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 

18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 18.824 m 
3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754MPa	 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 3.6754 rn 

6.75 20.199.849.88 17.8816.82 17.116.85 3.93.917.52 9.9719.02 10.1820.29mu KNm 6.83 
12.3 8.4375 25.238 22.112.354.875	 21.025 21.375 

16 
4.875 21.06321.9 12.463mn KNm 8.5375 25.383 23.775 12.725 

16 161616 161616 16 
mm:l 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 201.14 

16161616 1616160 mm 
A10 

200200200200200200 200 
400 

200 200 200200200200200200200b mm 
400 400400400400 400 

342 
400400400400400400400 400h mm 400 

342 342342 342342342 342342342342342342342 342342dada mm 
172.6 130.21 81.436 169.27 81.436 169.12 170.52 129.62 173.39 129.35 107.14 185.29dperlu mm 107.77 185.75 179.84 131.57 

sebelat sebelat sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelat sebelah sebelah sebelah sebelah tipe 
TULSEBELAH 

0.544 0.9362 0.5327 0.2084 0.9004 0.2084 0.8988 0.9137 0.5279 0.9447 0.5258 0.3607 1.07890.385 1.0842 1.0163Rn baru MPa 
0.001 0.0030.003 0.0028 0.0015 0.0026 0.0015 0.0006 0.0025 0.0006 0.0025 0.0025 0.0015 0.0026 0.0015 

As mm" 69.007 
0.001pbaru 

169.94 172.77	 99.823 178.63 99.419 88.199 203.99 
2 

205 192.17 102.85 177.01 100.73 39.404 170.25 39.404 
2 22 2 222 2 

mm:l 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 402.29 
22 222 22n 

As ada 
a mm 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 37.862 

mn KNm 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 51.986 
amanamanamanaman aman 

TULRANGKAP 

aman amanamanamanamanamanamanaman amanamanaman 

0 000 00 0 
0 

000000 000pl 
0 00 00 0 

0 
0 00000 000As 1 mm" 

0 000 
0 
0 000 00 00 00 0a mm 

0 00 0000 
0 

0 00 00 0 00mn 1 KNm 
0 00 0 000 0 

0 
0000 0 00mn2 KNm 

0 00 00 0 
0 

0 00000 0 00fs' MPa 
0 00 0 000 

0 
0 0000 0 00As'=As2 mm41 

0 00 0 00 
0 

0 000000 00n 
0 00 00 0 

0 
0 0 0000 0 00As' = As2' mm" 

0 00 0 
0 
0 00U U0 00 0 00A. Illm" 

0 000 000 
0 

0 00 00 000n 
0 000 000 

0 
0 0mm:.l 000 000hada 

0 000 
0 

0 000 00 000 0p 0 
0 000 

0 
0 000 00 000 0p' 0 n n0 0 

0 
0 00 0 0000 0 0p1 0 

0 00 00 0 
0 

0 0 0000 000fs' MPa 
0 00 0 

0 
0 00 00000 0 0a mm 0 

0 00 00 00 000 00 00mn KNm 0 . . -. --- --- - - -- --



3.49 

I aDeI ~ ....ernnunaan IUIi:lI1Ci!1I UdIU~ polldl ~"'Uli:lld 

21G-O 
data-data 

1/G-O 
Iao(+ 

fc Mpa 
Iaol+) tum(-)tum 

25 
fy Mpa 

2525 25 
400400 400 400 
0.80.8 0.8 0.8<1> 

0.850.850.85 0.85 
ph mm 
~ 

40 
d' mm 

40 40 40 
58 

ph 

5858 58 
0.02709 

pmaks 

0.02709 0.027090.02709 
0.02032 

pmin 
0.020320.02032 0.02032 

0.00350.00350.0035 0.0035 
0.01016 0.01016 

m 
0.01016 0.01016prencana 

18.8235 
rn MPa 

18.8235 18.8235 18.8235 
3.67544 

mu KNm 
3.675443.67544 3.67544 

4.88 
mn KNm 

0.56 1.77 7.53 
6.19.41250.7 2.2125 
16 

A10 
16 1616IZl mm 

mm:t 201.143 
b mm 

201.143201.143 201.143 
150 

h mm 
150 150 150 

400 
dada mm 

400400 400 
342 

d perfu mm 
342 342 342 

105.188 
lipe 

63.349335.6327 130.663 
sebelah 

TULSEBELAH 
Rn baru MPa 

sebelahsebelah sebelah 

0.34769 
pbaru 

0.0399 0.12611 0.53649 
0.00148 0.00096 

As 
0.00011 0.00035 

mm:l 49.3055 
n 

17.8833 76.085.65801 
2 

As ada 
2 22 

mm:.! 402.286 402.286 
a mm 

402.286402.286 
50.4829 50.4829 50.4829 

mn KNm 
50.4829 

50.971 
aman 

50.971 50.97150.971 
aman aman 

TULRANGKAP 
aman 

p1 0 0 0 0 
As1 mm:l 0 0 0 0 
a mm 0 0 0 0 
mn1 KNm 0 0 0 0 
mn2 KNm 0 0 0 0 
fs' MPa 0 0 0 0 
As'=As2 mm'Ol 0 0 0 0 

n 0 0 0 0 
As' = As2 mm:t: 0 0 0 0 
As mm'Ol 0 0 0 0 
n 0 0 0 0 
As ada mm~ 0 0 0 0 
p 0 0 0 0 
p' 0 0 0 0 
p1 0 0 0 0 
fs' MPa 0 0 0 0 
a mm 0 0 0 0 
mn KNm 0 0 0 0 

. . . . 

41G-O 
tum 

25 
400 
0.8 

0.85 
40 
58 

0.02709 
0.02032 

0.0035 
0.01016 

18.8235 
3.67544 

2.42 
3.025 

16 
201.143 

150 
400 
342 

74.0735 
sebelah 

0.17242 
0.00048 
24.4507 

2 
402.286 
50.4829 

50.971 
aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

laol+ 
7/G-O 

tuml- Iao(+) 
25 

400 
0.8 

0.85 
40 
58 

0.02709 
0.02032 

0.0035 
0.01016 

18.8235 
3.67544 

5.23 
6.5375 

16 
201.143 

150 
400 
342 

108.894 
sebelah 

0.37262 
0.00103 
52.8417 

2 
402.286 
50.4829 

50.971 
aman 

25 
400 
0.8 

0.85 
40 
58 

0.02709 
0.02032 

0.0035 
0.01016 

18.8235 
3.67544 

4.03 
5.0375 

16 
201.143 

150 
400 
342 

95.5689 
sebelah 

0.28713 
0.00079 
40.7174 

2 
402.286 
50.4829 

50.971 
aman 

25 
400 
0.8 

0.85 
40 
58 

0.02709 
0.02032 

0.0035 
0.01016 

18.8235 
3.67544 

1.4 
1.75 

16 
201.143 

150 
400 
342 

56.3403 
sebelah 

0.09975 
0.00028 

14.145 
2 

402.286 
50.4829 

50.971 
aman 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 

. 
0 

-

BlG-O 9/G-O 
tum  lao(+) tum( lao(+) 

25 25 25 25 
400 400 400 400 
0.8 0.8 0.8 0.8 

0.85 0.85 0.85 0.85 i 

40 40 40 40 
58 58 58 58 

0.02709 0.02709 0.02709 0.02709 
0.02032 0.02032 0.02032 0.02032 

0.0035 0.0035 0.0035 0.0035 
0.01016 0.01016 0.01016 0.01016 

18.8235 18.8235 18.8235 18.8235 
3.67544 3.67544 3.67544 3.67544 

13.31 9.97 0.63 1.74 
16.6375 12.4625 0.7875 2.175 

16 16 16 16 
201.143 201.143 201.143 201.143 

150 150 150 150 
400 400 400 400 
342 342 342 342 

173.718 150.35 37.7942 62.8101 
sebelah sebelah sebelah sebelah 

0.9483 0.71033 0.04489 0.12397 
0.00262 0.00196 0.00012 0.00034 
134.479 100.733 6.36526 17.5802 

2 2 2 2 
402.286 402.286 402.286 402.286 
50.4829 50.4829 50.4829 50.4829 

50.971 50.971 50.971 50.971 
aman aman aman aman 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

I 
L 

I 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

- . - . i 
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3.50 

Tabel 50 Perhitunaan tulanaan balok nortal C-D/lantai 5
 
1/C-D
 41C-D 

lao(+) 
31C-D21C-D 

Iao(-}lan(+ tumH 

rc Mpa 

tum(-Iao(+} tumtumdata-data 
25
 

fy Mpa
 

25
25
25
 25
 25
25
25
 
400
400
 400
400
400
 400
400
400
 
0.80.8 0.80.8 0.80.80.80.8<I> 

0.850.850.850.85 0.85 0.850.850.85Il 
40
40
 

d' mm
 

40
40
 40
40
 40
40
ph mm 
58
 

pb
 

58
58
58
 58
 58
58
58
 
0.02709 0.027090.027090.027090.02709 0.027090.027090.02709 
0.02032 0.02032 

pmin 

0.020320.020320.02032 0.020320.020320.02032pmab 
0.0035 0.0035 0.0035
 

0.01016 0.01016 0.01016 0.01016 0.01016 0.01016
 
0.0035 0.0035 0.00350.00350.0035 

0.01016 0.01016 
m 
prcn"""" 

18.8235 18.8235 

rn MPa 
18.823518.8235 18.8235 18.823518.823518.8235 

3.67544 3.67544 

mu KNm 

3.675443.67544 3.67544 3.675443.675443.67544 
61.15 29.15 

mn KNm 

30.2615.9 9.57 106.723.79.51 
36.437576.437537.825133.37519.875 11.962529.62511.8875 

16
 16
 

A10
 

16
16
 16
(') mm
 16
16
 16
 
201.143 201.143 

b mm 
mm".l 201.143201.143201.143 201.143201.143201.143 

200
 

h mm
 

:200200
200
200
200
 200
200
 
400
 

dada mm
 

400
 400
400
 400
 400
400
400
 
342
 

d perlu mm
 

342
342
342
 342
342
342
 342
 
322.466 222.641 

tipe 

22684
425.959164.431 127.568127.167 200.752 
sebelahsebelah sebelahrangkapsebelahsebelah sebelahsebelah 

I
TULSEBELAH 
Rn baru MPa 3.26757 1.55764 

pbaru 

o 1.616950.511380.849621.266420.50817 
0.004310.00903o 0.004470.001410.0035 0.002350.0014 i
 

I
617.834 294.519o 305.73496.6913160.647As mm" 96.0851 239.455 
4
 2
 

As ada mm"
 
2
02
2
2
 2
n 

804.571 402.288 

a mm 
o 402.288402.286 402.286402.286402.286 

75.7244 37.8622 

mn KNm 

o 37.862237.8622 37.862237.8622 37.8622 
97.8802 51.9864
 

aman
 
o 51.986451.9864 51.986451.986451.9884 

aman aman 

TULRANGKAP 
p1 

amanamanaman aman -
0 0 

As1 mm:l 
0o 0.010160 00 

0 0 

a mm 
o 694.955 000 0 

0 

mn1 KNm 

0o 65.4075 000 0 
00 0o 85.978800 0 

0 0o 47.3962 00 00mn2 KNm 
0 

As'=As2 mm:l 
0147.758 000 0 0fs' MPa 

000 1129.47 000 0 
000 2
 000 0n 

mm·4 00 0o 402.2860 00As' = As2 
0 

n 

0mm:l 00 1097.240 00As 
0000 0 6
00 
00mm~ 00 1206.8600 0As ada 
0 

p' 

0 0o 0.0176400 0p 
0 0 

p1 

0o 0.005880 00 
0 

(S' MPa 

00o 0.0117600 0 
00o 209.373 000 0 

nn n 0'>7""'" n 0 

mn KNm 

0 
0000 141.52900 0 .aman --- ---



3.51 

Tabel 51 Perhltunaan tUlanaan DaIOK POrtal \;-LJ/lanta, .. 
l/e-O 21e-O 3/e-O 

data~ata lum(-) laP(+} tum(-} Iac(+} lum(-} laP(-} 

rc Mpa 25 25 25 25 25 25 

fy Mpa 400 400 400 400 400 400 

II> 0.8 0.8 0.8 0.8 0.8 0.8 

Ii 0.85 0.85 0.85 0.85 0.85 0.85 

ph mm 40 40 40 40 40 40 

d' mm 58 58 58 58 58 58 

ph 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 

pmaks 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 

pmin 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 

prencana 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 

m 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 

rn MPa 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 

mu KNm 8.23 20.92 25.06 9.04 86.71 15 

mn KNm 10.2875 26.15 31.325 11.3 106.386 18.75 

0 mm 16 16 16 16 16 16 

A1121 
, 

201.143 201.143 201.143 201.143 201.143 201.143mm 
b mm 200 200 200 200 200 200 

h mm 400 400 400 400 400 400 

dada mm 342 342 342 342 342 342 

d perlu mm 118.3 186.611 206.432 123.985 383.99 159.71 

lipe sebelah sebelah sebelah sebelah rangkap sebelah 

4/e-O 
tumH Ian/+} 

25 25 
400 400 
0.8 0.8 

0.85 0.85 
40 40 
58 58 

0.02709 0.02709 
0.02032 0.02032 

0.0035 0.0035 
0.01016 0.01016 
18.8235 18.8235 
3.67544 3.67544 

55.94 18.87 
69.925 23.5875 

16 16 
201.143 201.143 

200 200 
400 400 
342 342 

308.423 179.131 
sebelah sebelah 

7/e-O 
tum(-) laP(+} 

25 25 
400 400 
0.8 0.8 

0.85 0.85 
40 40 
58 58 

0.02709 0.02709 
0.02032 0.02032 

0.0035 0.0035 
0.01016 0.01016 
18.8235 18.8235 
3.67544 3.67544 

18.96 10.31 
23.7 12.8675 

16 16 
201.143 201.143 

200 200 
400 400 
342 342 

179.558 132.408 
sebelah sebelah 

81e-O 
lum( lanl+ 

25 25 
400 400 
0.8 0.8 

0.85 0.85 
40 40 
58 58 

0.02709 0.02709 
0.02032 0.02032 

0.0035 0.0035 
0.01016 0.01016 
18.8235 18.8235 
3.67544 3.67544 

23.3 11.27 
29.125 14.0875 

16 16 
201.143 201.143 

200 200 
400 400 
342 342 

199.051 138.436 
sebelah sebelah 

9/e-O 
tum  lao(+ 

25 25 
400 400 
0.8 0.8 

0.85 0.85 
40 40 
58 58 

0.02709 0.02709 
0.02032 0.02032 

0.0035 0.0035 
0.01016 0.01016 
18.8235 18.8235 
3.67544 3.67544 

7.35 28.68 
9.1875 35.85 

16 16 
201.143 201.143 

200 200 
400 400 
342 342 

111.797 220.839 
sebelah sebelah 

TULSEBELAH 
Rn banu MPa 
pbanu 
As 

, 
mm 

n 
As ada mm:l 
a mm 
mn KNm 

0.43977 
0.00122 
83.1525 

2 
402.286 
37.8622 
51.9864 

1.11767 
0.00309 
211.367 

2 
402.286 
37.8622 
51.9864 

1.33909 
0.0037 

253.196 
2 

402.286 
37.8622 
51.9664 

0.48305 
0.00134 
91.3364 

2 
402.286 
37.8622 
51.9864 

o 0.801~ 

o 0.00222 
0 151.554 
0 2 
o 402.286 
o 37.8622 
o 51.9864 

2.96917 
0.00826 
565.194 

3 
603.429 
56.7933 
75.6949 

1.00832 
0.00279 
190.655 

2 
402.286 
37.8622 
51.9664 

1.01313 
0.0026 

191.564 
2 

402.286 
37.8622 
51.9864 

0.55092 
0.00152 
104.168 

2 
402.286 
37.8622 
51.9664 

1.24504 
0.00344 
235.413 

2 
402.286 
37.8622 
51.9664 

0.60222 
0.00166 
113.867 

2 
402.286 
37.8622 
51.9664 

0.39275 
0.00109 
74.2613 

2 
402.286 
37.8622 
51.9864 

1.53252 
0.00424 
269.771 

2 
402.286 
37.8622 
51.9864 

aman aman aman aman . aman aman aman aman aman aman aman aman aman 

TULRANGKAP 
p1 
As1 mm:": 

a mm 
mn1 KNm 
mn2 KNm 
fs' MPa 
As'''As2 mm:l 
n 
As' = As2 mm:':: 

AI mm"J 
n 
As ada mm" 
p 
p' 
p1 
fs' MPa 

~~ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

o 0.01016 
o 694.955 
o 65.4075 
o 85.9786 
o 22.4087 
0 147.758 
o 534.008 
0 2 
o 402.286 
0 1097.24 
0 5 
0 1005.71 
0 0.0147 
o 0.0rn5116 
o 0.00862 
o 79.11'137 
o 87.1622 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
n 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

mn KNm 0 
. 

0 
-

0 
-

0 119.59 
aman . 

0 
-

0 
-

0 
-

0 
-

0 
-

0 
-

0 
-

0 
. 

0 

I. 

----
I 
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Tabel 52 Perh,tunaan tulanaan balok ""rtal C-D/lantai J 

16
 

2
 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

l/C-D 21C-D 31C-D 4/C-D 

data-data tum(-) lap(+) tum'-) lao(+ tum(-) Iao(- tum - laol+l tum -

fc Mpa 25 25 25 25 25 25 25 25 25 

fy Mpa 400 400 400 400 400 400 400 400 400 

<II 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 

P 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 

ph mm 40 40 40 40 40 40 40 40 40 

d' mm 58 58 58 58 58 58 58 58 58 

ph 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 

pmaks 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 

pmin 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 

prencana 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 

m 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 

rn MPa 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 

mu KNm 9.34 20.93 28.13 10.56 86.11 15 48.38 10.58 22.06 

mn KNm 11.675 26.1625 35.1625 13.2 107.638 18.75 60.475 13.225 27.575 

0 mm 16 16 16 16 16 16 16 16 

A 1121 mm~ 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 

b mm 200 200 200 200 200 200 200 200 200 

h mm 400 400 400 400 400 400 400 400 400 

dada mm 342 342 342 342 342 342 342 342 342 

dperlu mm 126.026 188.656 218.711 134.004 382.659 159.71 286.826 134.131 193.682 

tipe sebelah sebelah sebelah sebe/ah rangkap sebelah sebelah sebelah sebelah 

TULSEBELAH 
Rn baru MPa 0.49909 1.1184 1.&)313 0.~28 o 0.80153 2.5852 0.56534 1.17878 

pbaru 0.00138 0.00309 0.00416 0.00156 o 0.00222 0.00715 0.00156 0.00326 

As mm" 94.3675 211.468 284.214 106.694 0 151.554 488.811 106.896 222.885 

n 2 2 2 2 0 2 3 2 

As ada mm'" 402.286 402.286 402.286 402.286 o 402.286 603.429 402.286 402.286 

a mm 37.8622 37.8622 37.8622 37.8622 o 37.8622 56.7933 37.8622 37.8622 

mn KNm 51.9864 51.9864 51.9864 51.9864 o 51.9864 75.6949 51.9864 51.9864 

aman aman aman aman . aman aman aman aman 

TULRANGKAP 
pl 0 0 0 o 0.01016 0 0 0 

Asl mm:i 0 0 0 o 694.955 0 0 0 

a mm 0 0 0 o 65.4075 0 0 0 

mn 1 KNm 0 0 0 o 65.9788 0 0 0 

mn2 KNm 0 0 0 o 21.6587 0 0 0 

fs' MPa 0 0 0 0 147.758 0 0 0 

As'=As2 mm:l 0 0 0 o 516.135 0 0 0 

n 0 0 0 0 2 0 0 0 

As' = As2 mm~ 0 0 0 o 402.286 0 . 0 0 

As mm:l 0 0 0 0 1097.24 0 0 0 

n 0 0 0 0 5 0 0 0 

As ada mm:l 0 0 0 0 1005.71 0 0 0 

p 0 0 0 0 0.0147 0 0 0 

p' 0 0 0 o 0.00588 0 0 0 

p1 0 0 0 o 0.00002 0 0 0 

fs' MPa 0 0 0 o 79.1637 0 0 0 

I" mm 0 0 0 n 87.1622 0 0 0 

mn KNm 0 0 0 0 119.59 0 0 0 

- - - - aman - - - -

9/C-D81C-D7/C-D 
130(+1;iD1+1 tum laol+ tum 

25
 25
25
25
25
 
400
400
400
400
400
 
0.80.80.80.80.8 

0.850.850.850.850.85 
40
40
40
40
 40
 
58
58
 58
58
58
 

0.027090.027090.02709 0.02709 0.02709 
0.020320.020320.02032 0.020320.02032 

0.00350.0035 0.00350.0035 0.0035 
0.01016 0.010160.01016 0.01016 0.01016 

18.823518.823518.8235 18.823518.8235 
3.675443.675443.675443.675443.67544 

21.135.339.2718.749.41 
26.41256.662511.587523.42511.7625 

16
16
16
16
16
 
201.143201.143201.143201.143201.143 

200
200
200
200
 200
 
400
 400
400
400
 400
 

342
342
 342
342
 342
 
189.55595.2027125.553178.513126.497 

sebelah sebelah sebelahsebelah sebelah 

1.129090.284810.495341.001380.50283 
0.00079 0.003120.001370.002n0.00139 

213.48953.852193.660295.0747 189.341 
2
 2
2
2
2
 

402.286402.286402.286402.286402.286 
37.8622 37.862237.862237.862237.8622 

51.986451.986451.986451.986451.9864 
aman amanamanaman aman 

00 00 0 
00000 
00000 
00000 

0 0000 
00000 

0 0000 
00000 

0 0000 
0 0000 
0 0000 

00 00 0 
00000 
0000 0 
00000 
00000 
00000 
00000 ..---
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Tabel 53 Perhitunnan tuls"""n balok partal C-Dllantai 2 
1fC-O 2!C-O 31C-O 41C-O 7/C-O BlC-O 9fC-O 

data-data 
fc 
fy 
<I> 

Mpa 
Mpa 

tum -
25 

400 
0.8 

Ia"'+) 
25 

400 
0.8 

tumH 
25 

400 
0.8 

lap(+) 
25 

400 
0.8 

tum 
25 

400 
0.8 

laol
25 

400 
0.8 

tum
25 

400 
0.8 

lap(+) 
25 

400 
0.8 

tum -) 
25 

400 
0.8 

lao(+ 
25 

400 
0.8 

tum(
25 

400 
0.8 

lan(+ 
25 

400 
0.8 

tum 
25 

400 
0.8 

lao(+) 
25 

400 
0.8 

P 
ph 
IS 

mm 
mm 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

ph 
pmakB 
pmin 
prencana 

m 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 
0.0035 

0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

rn MPa 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 

mu KNm 9.7 20.95 28.15 10.64 85.2 15 45.99 9.52 21.84 9.56 16.51 9.93 5.19 21.2 

mn KNm 12.125 26.1875 35.1875 13.3 106.5 18.75 57.4875 11.9 27.3 11.95 20.6375 12.4125 6.4875 26.5 

'" mm 16 16 16 16 16 16 16 16 16 16 16 16 16 16 

A10 
Ii 
h 

mm:l 
mm 
mm 

201.143 
200 
400 

201.143 
200 
400 

201.143 
200 
400 

201.143 
200 
400 

201.143 
200 
400 

201.143 
:zoo 
400 

201.143 
200 
400 

201.143 
200 
400 

201.143 
200 
400 

201.143 
700 
400 

201.143 
:!Qa 
400 

201.143 
200 
400 

201.143 
200 
400 

201.143 
200 
40U 

dada mm 342 342 342 342 342 342 342 342 342 342 342 342 342 342 

d perlu 
tipe 

mm 128.431 
sebelah 

188.746 
sebelah 

218.789 
sebelah 

134.511 
sebelah 

380.632 
rangkap 

159.71 
sebelah 

279.652 
sebelah 

127.234 
sebelah 

192.713 
sebelah 

127.501 
sebelah 

167.558 
sebelah 

129.945 
sebelah 

93.944 
sebelah 

189.869 
sebelah 

TUL SEBELAH 
Rn baru MPa 0.51832 1.11947 1.5042 0.56855 0 0.80153 2.45749 0.5087 1.16703 0.51084 0.88222 0.53061 0.2n33 1.13283 

pbaru 
As mm2 

0.00143 
98.0047 

0.00309 
211.67 

0.00416 
284.416 

0.00157 
107.502 

o 0.00222 
0 151.554 

0.00679 
464.664 

0.00141 
96.1861 

0.00323 
220.662 

0.00141 
96.5902 

0.00244 
166.81 

0.00147 
100.329 

o.ooon 
52.4376 

0.00313 
214.196 

n 2 2 2 2 0 2 3 2 2 2 2 2 2 2 

As ada mm" 402.286 402.286 402.286 402.286 o 402.286 603.429 402.286 402.286 402.288 402.286 402.286 402.286 402.286 

a mm 37.8622 37.8622 37.8622 37.8622 o 37.8622 56.7933 37.8622 37.8622 37.8622 37.8622 37.8622 37.8622 37.8622 

mn KNm 51.9864 51.9864 51.9864 51.9864 o 51.9864 75.6949 51.9864 51.9864 51.9864 51.9864 51.9864 51.9864 51.9864 

aman aman aman aman - aman aman aman aman aman aman aman aman aman 

TULRANGKAP 
p1 
As1 
a 
mn 1 

mm" 
mm 

KNm 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

a 0.01016 
a 694.955 
a 65.4075 
o 85.9788 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 I 

mn2 KNm 0 0 0 o 20.5212 0 0 0 0 0 0 0 0 0 

fs' MPa 0 0 0 0 147.758 0 0 0 0 0 0 0 0 0 

As'=As2 mm4: 0 0 0 o 489.028 0 0 0 0 0 0 0 0 0 

n 0 0 0 0 2 0 0 0 0 0 0 0 0 0 

As' = As2 mm:l 0 0 0 o 402.286 0 0 0 0 0 0 0 0 0 

As mm:l 0 0 0 o 1097.24 0 0 0 0 0 0 0 0 0 

n 0 0 0 0 5 0 0 0 0 0 0 0 0 0 

As ada mm:l 0 0 0 o 1005.71 0 0 0 0 0 0 0 0 0 

p 
p' 
p1 
fa' MPa 

0 
0 
0 
0 

0 
0 
u 
0 

0 
0 
0 
0 

0 0.0147 
o 0.00500 
o 0.00882 
o 79.1637 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

" n n n R71fl?? 0 0 0 0 0 U 0 0 0 

mn KNm 0 0 0 0 119.59 0 0 0 0 0 U U 0 0 
. - - - aman . - - - - - . -

~
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Tabel 54 Perhltunoan tUianoan DaIOK DOrtal l,;oUllamal , 
1/C-D 21C-D 31C-D 4/C-D 7/C-D 81C-D 9/C-D 

data-data tuml-l 130(+) tum(·) lao(+) tum- laoH tumH !an{+ tumH lao(+) tum(- 130(+ tumH lao(+) 

fc Mpa 25 25 25 25 25 25 25 25 25 25 25 25 25 25 

fy Mpa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 

<lJ 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 

~ 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 

ph mm 40 40 40 40 40 40 40 40 40 40 40 40 40 40 

d' mm 58 58 58 58 58 58 58 58 58 58 58 58 58 58 

ph 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 0.02709 

pmakJI 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 0.02032 

pmin 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 

prencana 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 0.01016 

m 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 18.8235 

rn MPa 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 

mu KNm 7.81 20.88 23.22 8.94 87.95 15 44.58 8.97 19.16 9.71 15.25 10.34 5.37 21.33 

mn KNm 9.7625 26.1 29.025 11.175 109.938 18.75 55.725 11.2125 23.95 12.1375 19.0625 12.925 6.7125 26.6625 

0 mm 16 16 16 16 16 16 16 16 16 16 16 16 16 16 

A10 mm:l 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 

b mm 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

h mm 400 400 400 400 400 400 400 400 400 400 400 400 400 400 

dada mm 342 342 342 342 342 342 342 342 342 342 342 342 342 342 

d perlu mm 115.242 188.43 198.709 123.298 386.726 159.71 275.331 123.504 180.503 128.498 161.035 132.601 95.5592 190.45 

tipe sebelah sebelah sebelah sebelah rangkap sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah sebelah 

TULSEBE~ 

Rn baru MPa 0.41733 1.11573 1.24077 0.47771 0 0.80153 2.38214 0.47931 1.02382 0.51886 0.81489 0.55252 0.28695 1.13977 

pbaru 0.00115 0.00308 0.00343 0.00132 o 0.00222 0.00659 0.00132 0.00283 0.00143 0.00225 0.00153 0.00079 0.00315 

As mm:.! 78.909 210.963 234.605 90.326 0 151.554 450.418 90.6291 193.585 98.1058 154.08 104.471 54.2562 215.509 

" ksada mm 402.286 402.286 402.286 402.286 o 402.286 603.429 402.286 
2 2 2 2 0 2 3 2 2 2 2 2 2 2 

l 402.286 402.286 402.286 402.286 402.286 402.286 

a mm 37.6622 37.8622 37.8622 37.8622 o 37.8622 56.7933 37.8622 37.8622 37.8622 37.8622 37.8622 37.8622 37.8622 

mn KNm 51.9864 51.9864 51.9864 51.9864 0 51.9864 75.6949 51.9864 51.9864 51.9864 51.9864 51.9864 51.9864 51.9864 

aman aman ama" ama" - aman aman ama" aman ama" aman aman aman ama" 

TUL RANGKAP 
p1 0 0 0 o 0.01016 0 0 0 0 0 0 0 0 0 

ks1 mm:.! 0 0 0 o 694.955 0 0 0 0 0 0 0 0 0 

a mm 0 0 0 o 65.4075 0 0 0 0 0 0 0 0 0 

mn 1 KNm 0 0 0 o 85.9788 0 0 0 0 0 0 0 0 0 

mn2 KNm 0 0 0 o 23.9587 0 0 0 0 0 0 0 0 0 

fs' MPa 0 0 0 o 147.758 0 0 0 0 0 0 0 0 0 

ks'=As2 mm:.l 0 0 0 o 570.945 0 0 0 0 0 0 0 0 0 

" mm:l 0 0 0 o 402.286 0 0 0 0 
0 0 0 0 2 0 0 0 0 0 0 0 0 0 

ks' =As2 0 0 0 0 0 

ks mm:.! 0 0 0 0 1097.24 0 0 0 0 0 0 0 0 0 

" ksada mm 0 0 o 1005.71 0 
0 0 0 0 5 0 0 0 0 0 0 0 0 0 

ot 0 0 0 0 0 0 0 0 0 

p 0 0 0 0 0.0147 0 a 0 0 0 0 0 0 0 

p' 0 0 0 o 0.00588 0 a 0 0 0 0 0 0 0 

p1 0 0 0 o 0.00882 0 0 0 0 0 0 0 0 0 

fs' MPa 0 0 0 o 79.1637 0 0 0 0 0 0 0 0 0 

a mm 0 0 0 o 87.1622 0 0 0 0 0 0 0 0 0 

mn KNm 0 0 0 0 119.59 0 0 0 0 0 0 0 0 0 

- - . . . . . -- aman . - - -
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I acel ~ t"ernnungan IUIi:lnQi:lIt t=~t:1 UdIUI( DOhd. """"LeI 
balok 

Dala A/1-2 AI2-4 A/4-7 AI7-8 Al8-9 

Vu KN 18.1 36.23 17.89 36.23 18.06 

fy 
re 

MPa 
MPa 

240 
25 

240 
25 

350 
25 

350 
25 

350 
25 

I mm 2400 7200 7200 7200 2400 

h mm 400 400 400 400 400 

b mm 200 200 200 200 200 

d mm 342 342 342 342 342 

d/4 
dl2 

mm 
mm 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

Vu kritis KN 16.98685 33.75428333 16.66751667 33.75428333 16.94665 

Ve KN 57 57 57 57 57 

Vs1 KN 114 114 114 114 114 

Vs2 KN 228 228 228 228 228 

lela 0.6 0.6 0.6 0.6 0.6 

OVe KN 34.2 34.2 34.2 34.2 34.2 

o112vc KN 17.1 17.1 17.1 17.1 17.1 

OVs1 KN 68.4 68.4 68.4 68.4 68.4 

~Vs2 KN 136.8 136.8 136.8 136.8 136.8 

o(Ve+Vs1) 
o(Ve+Vs2) 

KN 
KN 

102.6 
171 

Vu<1 

102.6 
171 

1<Vu<2 

102.6 
171 

Vu<1 

102.6 
171 

1<Vu<2 

102.6 
171 

Vu<1 

0 10 10 10 10 10 

A1121 mm" 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 0 0 

OVs =Vu -We 0 0 0 0 0 

Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil · . · . -
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm 0 0 0 0 0 

OVs =Vu -We KN 0 0 0 0 0 

Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil · . · . . 
aree3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

( mm 0 a.1llR 288711 0 3398.288711 0 

s mm 0 565.7142857 0 825 0 
smaks mm o~ atau 600 mm O~ alau 600 mm 0 

hasil · P10·170 · P10·170 . 
area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

Ino lui aeser Ino lui aeser Ino lui aeser lno lui aeser lno lui geser 

~I:
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balok 
Data A/1-2 AI2-4 A/4-5 A/5-6 A/6-7 AI7-8 A/6-9 

Vu KN 89.08 107.5 93.82 10.5 95.36 116.98 109.86 
fy MPa 240 240 240 240 240 240 240 
fe MPa 25 25 25 25 25 25 25 
I mm 2400 3600 2400 1200 2400 3600 2400 
h mm 500 500 500 500 500 500 500 
b mm 300 300 300 300 300 300 300 
d mm 440.5 440.5 440.5 440.5 440.5 440.5 440.5 
d/4 mm 110.125 110.125 110.125 110.125 110.125 110.125 110.125 
dI2 mm 220.25 220.25 220.25 220.25 220.25 220.25 220.25 
Vu kritis KN 74.27567292 89.86701389 78.41533125 5.333125 79.96763333 97.79203056 85.94721042 
Ve KN 110.125 110.125 110.125 110.125 110.125 110.125 110.125 
Vs1 KN 220.25 220.25 220.25 220.25 220.25 220.25 220.25 
Vs2 KN 440.5 440.5 440.5 440.5 440.5 440.5 440.5 
teta 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
8Ve KN 66.075 66.075 66.075 66.075 66.075 66.075 66.075 
8112V. KN 33.0375 33.0375 33.0375 33.0375 33.0375 33.0375 33.0375 
OV&1 KN 132.15 132.15 132.15 132.15 132.15 132.15 132.15 
8Vs2 KN 264.3 264.3 264.3 264.3 264.3 264.3 264.3 
8 (Ve+Vs1) KN 198.225 198.225 198.225 198.225 198.225 198.225 198.225 
8 (Ve+Vs2) KN 330.375 330.375 330.375 330.375 330.375 330.375 330.375 

2<Vu<3 2<Vu<3 2<Vu<3 Vu<1 2<Vu<3 2<Vu<3 2<Vu<3 
0 10 10 10 10 10 10 10 
A1t2l mm 1 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 
area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 
x mm a a 0 0 a a a 
8Vs =Vu • (JI/e a a a a a a 0 
Vs KN 0 0 a a 0 a 0 
s mm a 0 0 a a a 0 
smaks mm a a a a 0 a a 
hasil . . . . . . . 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 
x mm 1780.197575 2212.744186 1690.257941 a 1662.961409 2033.424517 1443.473512 
BVs =Vu • (JI/e KN 8.200672917 23.79201389 12.34033125 a 13.89263333 31.71703056 19.87221042 
Vs KN 13.66778819 39.65335648 20.56721875 a 23.15438889 52.86171759 33.12035069 
s 
smaks 

mm 1215.496072 418.9593097 807.7486343 
mm ~atau600mm~atau600mmI:Y2 atau 600 mm 

0 717.494335 314.2755025 501.5992436 
0tJt2 atau 600 mm tJt2 atau 600 mm tJt2 atau 600 mm 

hasil P10·70 P10·70 P10·70 . P10·70 P10·70 P10·70 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 
x mm 890.0987876 1106.372093 845.1289704 3775.714286 831.4807047 1016.712259 721.7367559 
s mm 377.1428571 377.1428571 377.1428571 377.1428571 377.1428571 377.1428571 377.1428571 
smaks mm J:lr.! alau 600 mm ~alau6OOmm ~alaU6OOmm !:V2 atau 600 mm !:V2 atau 600 mm J:lr.! atau 600mm ~2 atau 600 mm 
hasil P10·200 P10·200 P10·200 P10·200 P10·200 P10·200 P10-200 
area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

tnp lui lIeser tnp lui lIeser lnp luI lIeser lnp lui lIeser lnp luI lIeser tnp lui lIesef tnp luI lIeser 



I." :_ ........:.:....f ._
.J 

3.57 

~......--. _. . _.......... ........._.. .... --_. ........ - ...... ........-.-


Dala 
Vu 
fy 

fe 
I 
h 
b 
d 
d/4 
di2 
Vu kritis 
Ve 
Vs1 
Vs2 
leta 
eVe 
e1i2Vc 
eVs1 
eVs2 
e(Ve+Vs1) 
e(Ve+Vs2) 

0 
A10
 
area 1
 
x
 
evs =Vu - eve
 
Vs
 
s
 
smaks
 
hasil
 
area 2
 
x
 
evs =Vu - eve
 
Vs
 
s
 
smaks
 
hasil
 
area 3
 
x
 
s
 
smaks
 
hasil
 
area 4
 

KN 
MPa 
MPa 
mm 
mm 
mm 
mm 
mm 
mm 
KN 
KN 
KN 
KN 

KN 
KN 
KN 
KN 
KN 
KN 

mm" 

mm 

KN 
mm 
mm 

mm 
KN
 
KN
 

mm 

mm 
mm 

balok 
AI7-8Al4-5 A/5-6 Al6-7 Al8-9 

83.29	 10.96 83.33 96.37 80.42
 
240 240 240
 240 240
 

25 25 25
 25 25
 
2400 1200 2400 3600 2400
 

500 500 500 500 500
 
300 300 300 300 300
 

440.5 440.5 440.5 440.5 440.5 
110.125 110.125 110.125 110.125 110.125 
220.25 220.25 220.25 220.25 220.25 

70.623n5 5.566766667 70.67607708 80.56264306 63.75067708 
110.125 110.125 110.125 110.125 110.125 

220.25 220.25 220.25 220.25 220.25 
440.5 440.5 440.5 440.5 440.5 

0.6 0.60.6 0.6 0.6 
66.075 66.075 66.075 66.075 66.075 

33.0375 33.0375 33.037533.0375 33.0375 
132.15 132.15 132.15 132.15 132.15 

264.3 264.3264.3 264.3 264.3 
198.225 198.225 198.225 198.225 198.225 

330.375 330.375 
2<Vu<3 

330.375 330.375 330.375 
2<Vu<3 2<Vu<3 2<Vu<3
 

10
 
Vu<1 

10
 
157.1428571
 

10
 10
10
 
157.1428571 

3<Vu<4 
157.1428571 157.1428571 157.1428571 

3<Vu<4 
0 

3<Vu<4 3<Vu<4 3<Vu<4 
0 

0 
0 00 

0 
0 

0 0 0 
0 

0 
0 00 

0 
0 

00 0 
00 0 0 

. . - . 
2<Vu<3 2<Vu<3 

1903.950054 
2<Vu<3 2<Vu<3 2<Vu<3 

1971.8975381903.036121 2488.2992630 
132.15 132.15 132.15 132.150 
220.25 220.25 220.25 220.25 

75.42857143 
0 

75.42857143 
mm :lI2 atau 600 mm ~atau6OOmm :lI2 atau 600 mm 

75.42857143 75.428571430 
:112 atau 600 mm 

P10.70 
odi2 atau 600 mm !112 atau 600 mm 
. P10-70 P10·70 

1<Vu<2 
P10·70 

1<Vu<2 
1151.1175027 

1<Vu<2 1<Vu<2 1<Vu<2 
3617.244526 1151.5180607 1234.149632 985.948769 

377.1428571 3n.1428571377.1428571 3n.1428571 3n.1428571 
mm ~atau6OOmml:II2atau600 mm ~atau6OOmm~atau6OOmmdi2 atau 600 mm :lI2 atau 600 mm ~alau6OOmm 

P10·200 P10-200 
Vu<1 

P10·200 P10·200 P10·200 
Vu<1 

tnp lui geser 
VU<1 Vu<1 Vu<1 

Ino tul oeser tno tul oeser Ino lui oesertno lui oeser 

Al1-2 
80.42
 

240
 
25
 

2400
 
500
 
300
 

440.5 
110.125 
220.25 

63.7506n08 
110.125 

220.25 
440.5 

0.6 
66.075 

33.0375 
132.15 

264.3 
198.225 
330.375
 

2<Vu<3
 
10
 

157.1428571
 
3<Vu<4 

0 
0 
0 
0 
0 
. 

2<Vu<3 
1971.897538 

132.15 
220.25 

75.42857143 

P10-70 
1<Vu<2 

Q85.11487S11 
3n.1428571 

P10·200 
Vu<1 

tno lui oeser 

AI2-4 
95.98
 

240
 
25
 

3600
 
500
 
300
 

440.5 
110.125 
220.25 

80.23661389 
110.125 

220.25 
440.5 

0.6 
66.075 

33.0375 
132.15 
264.3 

198.225 
330.375
 

2<Vu<3
 
10
 

157.1428571
 
3<Vu<4 

0 
0 
0 
0 
0 
. 

2<Vu<3 
2478.328819 

132.15 
220.25 

75.42857143 

P10·70 
1<Vu<2 

12311.1644011 
3n.1428571 

P10·200 
Vu<1 

tnp tul geser 

I. 
~ 
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Tabel 58 perhilUngan tUlangan geser DaIOK aona, AI,ama. "
balok 

A/8-9AI7-8A/6-7A/5-6A/4-5AI2-4A/1-2Data 
80.5396.4183.3210.7983.42 

240 
96.1480.49Vu KN 

240 
25 

240240240 240240fy MPa 
2525 

2400 
25252525fe MPa 

3600 
500 

24001200240036002400I mm 
500 
300 300 

500500500500 500h mm 
300 300300 300 300b mm 

440.5440.5440.5440.5440.5440.5 440.5d mm 
110.125 110.125 110.125 110.125110.125 110.125 110.125d/4 mm 

220.25220.25220.25220.25220.25 220.25 220.25dl2 mm 
80.59608194 63.833612570.6660770863.80345417 80.37036944 70.753775 5.480420833Vu kritis KN 

110.125 110.125 110.125 110.125 110.125 110.125 110.125Ve KN 
220.25 220.25 220.25 220.25 220.25220.25 220.25Vs1 KN 

440.5440.5 440.5440.5440.5 440.5 440.5Vs2 KN 
0.6 0.6 0.6 0.6 0.6 0.6 0.6tela 

66.07566.075 66.075 
33.0375 33.0375 33.0375 

66.07566.075 66.075 66.075eVe KN 
33.0375 33.0375 33.0375 33.0375e112Vc KN 

132.15 132.15 132.15 132.15 132.15 132.1(i 132.15flV"1 KN 
264.3264.3 264.3264.3264.3 264.3 264.3eVs2 KN 

198.225 198.225 198.225 198.225 198.225 198.225 198.225e(Ve+Vs1) KN 
330.375330.375 330.375330.375330.375 330.375 330.375e(Ve+Vs2) KN 

2<Vu<3 

10 10 10 10 
2<Vu<32<Vu<3Vu<12<Vu<32<Vu<32<Vu<3 

10 10 10 
157.1428571 

0 
157.1428571157.1428571 

3<Vu<4 
157.1428571mm:.! 157.1428571157.1428571157.1428571All2l 

3<Vu<4 3<Vu<4 
0 

3<Vu<43<Vu<4 3<Vu<4 3<Vu<4area 1 
0 

0 
0 0000x mm 

0 
0 

00000evs =Vu - We 
00 0000Vs KN 

0 
0 

000000s mm 
00000 0smaks mm . . .. . . hasil 

2<Vu<32<Vu<3 
1969.204023 

2<Vu<32<Vu<32<Vu<32<Vu<32<Vu<3area 2 
1903.264522 2467.2751792474.204285 1900.982978 01970.182631x mm 

132.15132.15 132.15132.15 132.15 132.15 0evs =Vu -We KN 
220.25220.25 220.25220.25 220.25 220.25 0Vs KN 

75.4285714375.42857143 75.42857143075.4285714375.42857143 75.42857143s mm 
o~12 atau 600 mm ~atau6ODmmdI2 atau 600 mm 

P10·70 
:lI2 atau 600 mm ~atau6OOmmflI2 atau 600 mmsmaks mm 

P10·70 
1<Vu<2 

- P10·70P10·70P10-70 P10·70hasil 
1<Vu<2 1<Vu<21<Vu<21<Vu<2 1<Vu<2 1<Vu<2area 3 

1233.637589 984.6020117951.63226123674.235403985.0913157 1237.102143 950.4914889x mm 
3n.14285713n.14285713n.14285713n.14285713n.14285713n.14285713n.1428571s mm 

:lI2 atau 600 mmdr.z atau 600 mm:lI2 atau 600 mm 
P10.20D 

:lI2 atau 600 mm:lI2 atau 600 mm:lI2 atau 600 mm ilJ2 atau 600 mmsmaks mm 
P10.2DD P10-20D 

VU<1 
P10-20DP10-200P10·2DDP10·200hasil 

Vu<1Vu<1VII<1Vu<1 VU""1Vu<1area 4 
InD tul oeser Ino lut oesertno lui oeser Ino tul oeser Ino tul oeser Ino tul oeser InP tul oeser 
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balok 

Dala 811-2 812-4 814-7 817-8 818-9 

Vu KN 18.82 9.43 8.17 9.4 18.86 

tv 
fe 

MPa 
MPa 

240 
25 

240 
25 

350 
25 

350 
25 

350 
25 

1 mm 2400 3600 3600 3600 2400 

h mm 400 400 400 400 400 

b mm 200 200 200 200 200 

d mm 342 342 342 342 342 

d/4 
dI2 

mm 
mm 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

Vu kritis KN 17.70685 8.141233333 7.053433333 8.115333333 17.74685 

Ve KN 57 57 57 57 57 

Vs1 KN 114 114 114 114 114 

Vs2 KN 228 228 228 228 228 

leta 0.6 0.6 0.6 0.6 0.6 

OVe KN 34.2 34.2 34.2 34.2 34.2 

o112Vc KN 17.1 17.1 17.1 17.1 17.1 

OVs1 KN 68.4 68.4 68.4 68.4 68.4 

OVs2 KN 136.8 136.8 136.8 136.8 136.8 

o(Vc+Vs1) KN 102.6 102.6 102.6 102.6 102.6 

o(Vc+Vs2) KN 171 171 171 171 171 

1<Vu<2 Vu<1 Vu<1 Vu<l 1<Vu<2 

0 10 10 10 10 10 

A 1121 mm:l 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 0 0 

OVs =Vu -INc 0 0 0 0 0 

Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil . . . . · 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm 0 0 0 0 0 

OVs =Vu -OVe KN 0 0 0 0 0 

Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil . . . . · 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm 0 6528.101803 0 6548.03617 0 

s 
smaks 

mm 
mm 

0 ~5.7142B!l7 

odI2 alau 600 mm 
0 925 
oI:u2 alau 600 mm 

0 
n 

hlill P10·170 P1D.17D · 
area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

Inc lui aeser Inc lui aeser Inc lui ceser Inc luI aeser Inc lui aeser 
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•a.,... U I r'lC'III"ullyall ,u.al'UClII 1;:0000'lCOi UClIUI\ ",,",IIClI &;;;"'<11"<1'-' 

balok 
Data 811·2 812-4 814·5 815-6 816-7 BI7-a 818-9 

Vu KN 57.72 63.91 67.65 15.4 67.39 65.59 66.68 
fy MPa 240 240 240 240 240 240 240 
Fe MPa 25 25 25 25 25 25 25 
I mm 2400 3600 2400 1200 2400 3600 2400 
h mm 500 500 500 500 500 500 500 
b mm 300 300 300 300 300 300 300 
d mm 440.5 440.5 440.5 440.5 440.5 440.5 440.5 
d/4 mm 110.125 110.125 110.125 110.125 110.125 110.125 110.125 
dl2 mm 220.25 220.25 220.25 220.25 220.25 220.25 220.25 
Vu kritis KN 52.48669375 53.42698472 64.73345 7.821916667 59.95954167 54.63141806 61.44423333 
Ve KN 110.125 110.125 110.125 110.125 110.125 110.125 110.125 
Vs1 KN 220.25 220.25 220.25 220.25 220.25 220.25 220.25 
Vs2 KN 440.5 440.5 440.5 440.5 440.5 440.5 440.5 
leta 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
eVe KN 68.075 66.075 66.075 66.075 66.075 66.075 66.075 
e112Vc KN 33.0375 33.0375 33.0375 33.0375 33.0375 33.0375 33.0375 
eVs1 KN 132.15 132.15 132.15 132.15 132.15 132.15 132.15 
OVs2 KN 264.3 264.3 264.3 264.3 264.3 264.3 264.3 
e(Ve+Vsl) KN 198.225 198.225 198.225 198.225 198.225 198.225 198.225 
e(Vc+Vs2) KN 330.375 330.375 330.375 330.375 330.375 330.375 330.375 

1<Vu<2 1<Vu<2 1<Vu<2 1<Vu 1<Vu<2 1<Vu<2 1<Vu<2 
0 10 10 10 10 10 10 10 
Al'" mm2 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 
area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 
x mm 0 0 0 0 0 0 0 
evs =Vu· OVe 0 0 0 0 0 0 0 
Vs KN 0 0 0 0 0 0 0 
s mm 0 0 0 0 0 0 0 
smaks mm 0 0 0 0 0 0 0 
hasil - - . . - . -
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 
x mm 0 0 0 0 0 0 0 
evs =Vu -OVe KN 0 0 0 0 0 0 0 
Vs KN 0 0 0 0 0 0 0 
s mm 0 0 0 0 0 0 0 
smaks mm 0 0 0 0 0 0 0 
hasil - . . - - - -
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 
x mm 1373700624 1860.976373 1172.062084 0 1176.584063 1813.309956 1189.112178 
s mm 377.1428571 377.1428571 377.1428571 0 377.1428571 377.1428571 377. 1428571 
smaks mm f1t2 atau 600 mm :112 atau 600 mm ~atau6OOmm o~ atau 600 mm ~2 atau 600 mm 1:v2 atau 600 mm 
hasII P1D·2DD P1D·200 P10·200 . P10·20D P1D·2DD P10·2DD 
area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 VU<1 

lno luI aeser lno lui oeser lno lui oeser lno lui oeser lno lui oeser Ino lui oeser . tna lui aeser 
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TaDeI b~ I"emllungan lUlanaan ue5er DatUI\ [Jl.]llcU gllCllllell ~ 

balok 

Vu 
Data 

KN 
B/1-2 

54.07 
812-4 

63.79 
814-5 

67.47 
815-6 

15.55 
81~7 

67.49 
817-8 

64.18 
B/8-9 

54.07 

fy 
fe 

MPa 
MPa 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

I 
h 

. mm 
mm 

2400 
500 

3600 
500 

2400 
500 

1200 
500 

2400 
500 

3600 
500 

2400 
500 

b mm 300 300 300 300 300 300 300 

d mm 440.5 440.5 440.5 440.5 440.5 440.5 440.5 

d/4 
dl2 

mm 
mm 

110.125 
220.25 

110.125 
220.25 

110.125 
220.25 

110.125 
220.25 

110.125 
220.25 

110.125 
220.25 

110.125 
220.25 

Vu krilis KN 48.83669375 53.32666806 60.0297 7.898104167 60.06200208 53.65269722 48.83669375 

Ve KN 110.125 110.125 110.125 110.125 110.125 110.125 110.125 

Vs1 KN 220.25 220.25 220.25 220.25 220.25 220.25 220.25 

Vs2 KN 440.5 440.5 440.5 440.5 440.5 440.5 440.5 

lela 0.6 0.6 0.6 0.6 0.6 0.6 0.6 

OVe KN 66.075 66.075 66.075 66.075 66.075 66.075 66.075 

o112Vc KN 33.0375 33.0375 33.0375 33.0375 33.0375 33.0375 33.0375 

BVs1 KN 132.15 132.15 132.15 132.15 132.15 132.15 132.15 

BVs2 KN 264.3 264.3 264.3 264.3 264.3 264.3 264.3 

o(Ve+Vs1) 
o(Ve+Vs2) 

KN 
KN 

198.225 
330.375 

1<Vu<2 

198.225 
330.375 

1<Vu<2 

198.225 
330.375 

1<Vu<2 

198.225 
330.375 

1<Vu 

198.225 
330.375 

1<Vu<2 

198.225 
330.375 

1<Vu<2 

198.225 
330.375 

1<Vu<2 

0 10 10 10 10 10 10 10 

A 1121 mm" 157.1428571 157.1428571 157.1428571 157.1428571 157.1'428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 0 0 0 0 

BVs =Vu- BYe 0 0 0 0 0 0 0 

Vs KN 0 0 0 0 0 0 0 

s mm 0 0 0 0 0 0 0 

smaks mm 0 0 0 0 0 0 0 

hasil . . . · - - . 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x 
OVs =Vu -BVe 

mm 
KN 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

Vs KN 0 0 0 0 0 0 0 

s mm 0 0 0 0 0 0 0 

smaks 
hasil 

mm 0 
. 

0 
. 

0 
-

0 

· 
0 
. 

0 
. 

0 
. 

area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm 1466.432402 1864.477191 1175.188973 0 1174.840717 1853.147398 1466.432402 

s mm 377.1428571 377.1428571 377.1428571 0 377.1428571 377.1428571 377.1428571 

smaks mm dI2 atau 600 mm :112 alau 6QlJ mm :112 atau 600 mm o :lI2 atau 600 mm :lI2 alau 600 mrn :lI2 atau 600 mm 

hasil P10.200 P10·200 P10·200 · P10·200 P10·200 P10·200 

area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

Ina luilleser Ina lui oeser Ina lui Deser Ina lui oeser Ina lui oeser Ina lui Deser Ina lui Deser 

-----
I~
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Tabel63 p, ;;;IIII' ....II~... II " .... I ... II'!oI..... 1 '!oI","~""" VClII""'" "-"""'1 _1...11".... &0 

balok 
Data 811-2 812-4 814-5 6/5-6 6/6-7 817-8 6/8-9 

Vu KN 54.01 63.37 67.68 15.17 67.45 64.2 53.97 
fy MPa 240 240 240 240 240 240 240 
fe MPa 25 25 25 25 25 25 25 
I mm 2400 3600 2400 1200 2400 3600 2400 
h mm 500 500 500 500 500 500 500 
b mm 300 300 300 300 300 300 300 
d mm 440.5 440.5 440.5 440.5 440.5 440.5 440.5 
d/4 mm 110.125 110.125 110.125 110.125 110.125 110.125 110.125 
dI2 mm 220.25 220.25 220.25 220.25 220.25 220.25 220.25 
Vu kritis KN 48.77423333 52.97555972 60.24216042 7.705095833 60.02200208 53.66941667 48.73423333 
Ve KN 110.125 110.125 110.125 110.125 110.125 110.125 110.125 
Vs1 KN 220.25 220.25 220.25 220.25 220.25 220.25 220.25 
Vs2 KN 440.5 440.5 440.5 440.5 440.5 440.5 440.5 
lela 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
OVe KN 66.075 66.075 66.075 66.075 66.075 66.075 66.075 
0112Vc KN 33.0375 33.0375 33.0375 33.0375 33.0375 33.0375 33.0375 
OVa1 KN 132.15 132.15 132.15 132.16 132.15 132.15 132.15 
OVs2 KN 264.3 264.3 264.3 264.3 264.3 264.3 264.3 
o(Vc+Vs1) KN 198.225 198.225 198.225 198.225 198.225 198.225 198.225 
o(Vc+Vs2) KN 330.375 330.375 330.375 330.375 330375 3.10 375 3:'10375 

1<Vu<2 1<Vu<2 1<Vu<2 1<Vu 1<Vu<2 1<Vu<2 1<Vu<2 
0 10 10 10 10 10 10 10 
A10 mm" 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 
area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<VU<4 3<Vu<4 3<Vu<4 3<Vu<4 
x mm 0 0 0 0 0 0 0 
OVs =Vu - OVe 0 0 0 0 0 0 0 
Vs KN 0 0 0 0 0 0 0 
s mm 0 0 0 0 0 0 0 
smaks mm 0 0 0 0 0 0 0 
hasil . . - - - - -
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 
x mm 0 0 0 0 0 0 0 
OVs =Vu - OVe KN 0 0 0 0 0 0 0 
Vs KN 0 0 0 0 0 0 0 
s mm 0 0 0 0 0 0 0 
smaks mm 0 0 0 0 0 0 0 
hasil - . . . . . . 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 
x mm 1468.06147 1876.834464 1171.542553 0 1175.537435 1852.570093 1469.149528 
s 
smaks 

mm 377.1428571 377.1428571 377.1428571 
mm 11!2 atau 600 mm ~atau6OOmm '112 atau 600 mm 

o 377.1428571 377.1428571 377.1428571 
o '112 alau 600 mm W-! atau 600 mm '112 atau 600 mm 

hasil P10·200 P10·200 P10.200 . P10·200 P10-200 P10·200 
area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

lnp luI Qeser Ino lui oeser lno lui oeser Ino lui oeser lno lui oeser Ino lui oeser Inn lui oeser 
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IQ"";I V ..... III:II ......lll::IIQ11 ..... 113.1,..1311 M ....~III:. UCIIIVn.Io"'¥II.ClII _"13''1.'''1 1 

balok 
Data 811-2 812-4 814-5 815-6 

Vu KN 53.93 64.03 67.58 15.34 
fy MPa 240 240 240 240 
fe MPa 25 25 25 25 
I mm 2400 3600 2400 1200 
h mm 500 500 500 500 
b mm 300 300 300 300 
d mm 440.5 440.5 440.5 440.5 
d/4 mm 110.125 110.125 110.125 110.125 
dI2 mm 220.25 220.25 220.25 220.25 
Vu kritis KN 48.69669375 53.52730139 60.1397 7.791441667 
Ve KN 110.125 110.125 110.125 110.125 
Vs1 KN 220.25 220.25 220.25 220.25 
Vs2 KN 440.5 440.5 440.5 440.5 
teta 0.6 0.6 0.6 0.6 
eVe KN 66.075 66.075 66.075 66.075 
e112vc KN 33.0375 33.0375 33.0375 33.0375 
eVs1 KN 132.15 132.15 132.15 132.15 
eVs2 KN 264.3 264.3 284.3 264.3 
e(Ve+Vs1) KN 198.225 198.225 198.225 198.225 
e(Ve+Vs2) KN 330.375 330.375 330.375 330.375 

1<Vu<2 1<Vu<2 1<Vu<2 1<Vu 
0 10 10 10 10 
A10 mm:.t 157.1428571 157.1428571 157.1428571 157.1428571 
area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 
x mm 0 0 0 0 
evs =Vu - eve 0 0 0 0 
Vs KN 0 0 0 0 
s mm 0 0 0 0 
smaks mm 0 0 0 0 
hasil - . - -
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 
x mm 0 0 0 0 
evs =Vu -eve KN 0 0 0 0 
Vs KN 0 0 0 0 
s mm 0 0 0 0 
smaks mm 0 0 0 0 
hasil - . . -
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 
x mm 14/U.:l311199 1857.488677 1173.276117 0 
s mm 377.1428571 377.1428571 377.1428571 0 
smaks mm flI2 atau 600 mm ~atau600mm~atau600mm 
hasil Pi0-200Pi0·200 Pi0-200 -

Vu<iVu<i Vu<1 Vu<i 
Ino lullleSer 

area 4 
tno tullleSer Ino lui {leser Ino tul {leser 

616-7 
67.27 

240 
25 

2400 
500 
300 

440.5 
110.125 

220.25 
59.84200208 

110.125 
220.25 

440.5 
0.6 

66.075 
33.0375 

132.15 
264.3 

198.225 
330.375 

1<Vu<2 
10 

157.1428!571 
3<Vu<4 

0 
0 
0 
0 
0 
. 

2<Vu<3 
0 
0 
0 
0 
0 

-
1<Vu<2 

'1 '179.68292 
377.1428571 

817-8 
64.4 
240 

25 
3600 

500 
300 

440.5 
110.125 

220.25 
53.83661111 

110.125 
220.25 
440.5 

0.6 
66.075 

33.0375 
132.15 
264.3 

198.225 
330.375 

1<Vu<2 
10 

157.1428571 
3<Vu<4 

0 
0 
0 
0 
0 . 

2<Vu<3 
0 
0 
0 
0 
0 

-
1<Vu<2 

'1946.81677 
377.1428571 

818-9 
53.81 

240 
25 

2400 
500 
300 

440.5 
110.125 
220.25 

48.57423333 
110.125 
220.25 
440.5 

0.6 
66.075 

33.0375 
132.15 
264.3 

198.225 
330.375 

1<Vu<2 
10 

157.1428!571 
3<Vu<4 

0 
0 
0 
0 
0 

-
2<Vu<3 

0 
0 
0 
0 
0 
. 

1<Vu<2 
1473.5179;3;3 
377.1428571 

o~ atau 600 mm dl2 atau 600 mm dI2 atau 600 mm 
Pi0-200 Pi0-200 Pi0·200 

Vu<1 Vu<i Vu<i 
tno tul Qeser Ino tul (leser Ino tul Qe&er 
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3.65 

I aDeI biO t"emltungan IUlanaan nl!51!r DelID" DOha. "'/i:llilD 
balok 

Data Cl1-2 Cf2-4 Cf4-7 CI7-8 Cl8-9 

Vu KN 17.54 8 7.43 6.85 17.52 

fy 
fe 

MPa 
MPa 

240 
25 

240 
25 

350 
25 

350 
25 

350 
25 

I mm 2400 7200 7200 7200 2400 

h mm 400 400 400 400 400 

b mm 200 200 200 200 200 

d mm 342 342 342 342 342 

df4 mm 85.5 85.5 85.5 85.5 85.5 

dI2 mm 171 171 171 171 171 

Vukritis KN 16.70585 7.453333333 6.922283333 6.381916667 16.68565 

Ve KN 57 57 57 57 57 

Vs1 KN 114 114 114 114 114 

Vs2 KN 228 228 228 228 228 

tela 0.6 0.6 0.6 0.6 0.6 

8Ve KN 34.2 34.2 34.2 34.2 34.2 

81f2Vc KN 17.1 17.1 17.1 17.1 17.1 

8Vs1 KN 68.4 68.4 68.4 68.4 68.4 

o(Ve+Vs1) 
8 (Ve+Vs2) 

KN 
KN 

102.6 
171 

102.6 
171 

102.6 
171 

102.6 
171 

102.6 
171 

Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

0 10 10 10 10 10 

A 1121 mm:l 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm a a a a a 
Vs KN a a a a a 
s mm a a a a a 
smaks mm a a a a a 
hasil - · · - · 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm a a a a a 
8Vs =Vu -Ne KN a a a a a 
Vs KN a a a a a 
s mm a a a a a 
smaks mm a a a a a 
hasil . · · . · 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm a a a a a 
s mm 0 0 0 0 a 
"maks mm a a 0 a a 
hasil . · · . · 
area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

Ino tul oeser Ino tul oeser Ino lui oeser InD lui oeser Ino tul oeser 

.. ~ 
i 
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3.66 

I aoer DD rernllUnYClIl lUIClI1Cclit aes.r::1 UCl.IUn. DOll.CIIl ....lIa..u .. .., 

balok 

Data C/1-2 CI2-3 CI3-4 

Vu KN 55.08 49.85 28.41 

tv MPa 240 240 240 

fe MPa 25 25 25 

I mm 2400 360ll 2400 

h mm 500 500 500 

b mm 300 300 300 

d mm 440.5 440.5 440.5 

d/4 mm 110.125 110.125 110.125 

dI2 mm 220.25 220.25 220.25 

Vu kritis KN 49.84423333 41.67321528 23.17669375 

Ve KN 110.125 110.125 110.125 

Vs1 KN 220.25 220.25 220.25 

Vs2 KN 440.5 440.5 440.5 

leta 0.6 0.6 0.6 

8Ve KN 66.075 66.075 66.075 

8112Vc KN 33.0375 33.0375 33.0375 

8Vs1 KN 132.15 132.15 132.15 

8 (Ve+Vs1) KN 198.225 198.225 198.225 

e(Ve+Vs2) KN 330.375 330.375 330.375 
1<Vu<2 2<Vu<3 1<Vu<2 

0 10 10 10 

A1121 mm~ 157.1428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 

Vs KN 0 0 0 

s mm 0 0 0 
smaks mm 0 0 0 

hasil - - . 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 

x mm 0 0 0 

evs =Vu - eVe KN 0 0 0 

Vs KN 0 0 0 

s mm 0 0 0 

smaks mm 0 0 0 

hasil - - -
area 3 1<Vu<2 1<Vu<2 1<Vu<2 

x mm 1439.542484 2385.857573 2790.918691 

s mm 3n.1428571 3n.1428571 377.1428571 
dl2 atau 600 mm dI2 atau 600 mm dI2 atau 600 mmsmaks mm 

Pi0-200 Pi0-200 Pi 0·200hasil 
Vu<1Vu<1Vu<1area 4 

Inp lui QeserInp lui QeserInn lui aeser 

. ---i' 
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/ -.. ...::-...:..:._

I acel tif t"ernnungan tUlanaan ae:seJ Ui:UU~ IX ncsi vllClIILc:l1 ... 

balok 

Vu 
Data 

KN 
C/1-2 

51.11 
CI2-3 

46.15 
C/3-4 

33.78 
C/4-7 

50.83 
Cf7-<3 

50.14 
C/8-9 

65.75 

fy 
fc 

MPa 
MPa 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

I mm 2400 3600 2400 3600 3600 2400 

h mm 500 500 500 500 500 500 

b mm 300 300 300 300 300 300 

d mm 440.5 440.5 440.5 440.5 440.5 440.5 

d/4 
d/2 
Vukritis 

mm 
mm 
KN 

110.125 
220.25 

45.87669375 

110.125 
220.25 

38.58011806 

110.125 
220.25 

28.54669375 

110.125 
220.25 

42.49246806 

110.125 
220.25 

41.91564722 

110.125 
220.25 

60.51423333 

Vc KN 110.125 110.125 110.125 110.125 110.125 110.125 

Vs1 KN 220.25 220.25 220.25 220.25 220.25 220.25 

Vs2 KN 440.5 440.5 440.5 440.5 440.5 440.5 

tela 0.6 0.6 0.6 0.6 0.6 0.6 

()Vc 
() 112Vc 
()Vs1 
() (Vc+Vs1) 
() (Vc+Vs2) 

KN 
KN 
KN 
KN 
KN 

66.075 
33.0375 

132.15 
198.225 
330.375 

1<Vu<2 

66.075 
33.0375 

132.15 
198.225 
330.375 

1<Vu<2 

66.075 
33.0375 

132.15 
198.225 
330.375 

Vu<1 

66.075 
33.0375 

132.15 
198.225 
330.375 

3<Vu<4 

66.075 
33.0375 

132.15 
198.225 
330.375 

1<Vu<2 

66.075 
33.0375 

132.15 
198.225 
330.375 

1<Vu<2 

0 10 10 10 10 10 10 

A10 mm:l 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 0 0 0 

Vs KN 0 0 0 0 0 0 

s mm 0 0 0 0 0 0 

smaks mm 0 0 0 0 0 0 

hasil . . - . . -
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm 0 0 0 0 0 0 

()Vs =Vu· Nc 
Vs 

KN 
KN 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

s mm 0 0 0 0 0 0 

smaks mm 0 0 0 0 0 0 

hasil . . . . - . 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm 1551.359812 2577.139762 2347.246892 2339.858351 2372.058237 1205.931559 

s 
smaks 

mm 3n.1428571 
mm ~12 atau 600 mm 

377.1428571 377.1428571 3n.1428571 377.1428571 377.1428571 

12 alau 600 mm l:t!2alau600mm~alau6OOmmtv2 atau 600 mm ~atau6OOmm 

hOlil P10.'OO P10-:20D P10·200 P10·20D P10-200 P10·200 

area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

tnp lui oeser lno lui oeser lnp tul oeser tnp tul oeser lno luI oeser tno luI aeser 
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.auci 'IiKII rc:. II'"'''' Il::IIG' I \,UIClIIMCU. uc:i:tC:I J.ICIIUJ\, U\,;II.CII _'Ialn,en.., 

balok 
Data Cl1-2 C/2-3 C/3-4 C/4-7 C/8-9Crr·8 

Vu KN 50.36 46.19 33.25 50.61 50.35 53.45 
fy MPa 240 240
 240
 240
 240
240
 
fe MPa 25 25
 25
 25
25
 25
 
I mm 3600
2400 3600
 2400
 2400
3600
 
h mm 500 500
 500
 500
500
 500
 
b mm 300 300
 300
 300
 300
300
 
d mm 440.5 440.5440.5 440.5 440.5 440.5 
d/4 mm 110.125 110.125 110.125 110.125110.125 110.125 
dI2 mm 220.25 220.25 220.25220.25 220.25 220.25 
VUkritis KN 28.01669375 48.2166937545.12669375 38.61355694 42.30855417 42.09120139 
Ve KN 110.125110.125 110.125 110.12.5 110.125 110.125 
Vs1 KN 220.25 220.25 220.25220.25 220.25 220.25 
Vs2 KN 440.5 440.5 440.5440.5 440.5 440.5 
leta 0.6 0.6 0.60.6 0.6 0.6 
IJVe KN 66.075 66.075 66.075 66.075 66.07566.075 
IJ 112Vc KN 33.0375 33.0375 33.0375 33.0375 33.037533.0375 
IJVs1 KN 132.15 132.15 132.15 132.15 132.15132.15 
e(Vc+Vs1) KN 198.225 198.225 198.225 198.225 198.225198.225 
e(Ve+Vs2) KN 330.375330.375 330.375 330.375 330.375 330.375 

1<Vu<2 1<Vu<2 Vu<1 3<Vu<4 1<Vu<2 1<Vu<2 
0 10
 10
 10
 10
10
 10
 
A1lZ1 mm' 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 
area 1
 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 
x mm 0 a 0 0 00 
Vs KN 0 0a 0 0 0 
s mm 0 00 0 0 0 
smaks mm 0 0 00 0 a 

. . .hasil - --
area 2
 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<32<Vu<3 2<Vu<3 
x mm 00 0 0 0 0 
evs =Vu -eve KN 000 0 0 0 
Vs KN 0 00 0 0 0 
s mm 0 00 0 00 
smaks mm - - - -
hasil P10-94 P10·70 P10-94 P10-94 P10-94 P10-94 
area 3
 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 
x mm 1574.46386 2574.907989 0 2350.029638 2382.164846 1483.44247 
s mm 377.1428571 377.1428571 0 377.1428571 377.1428571 377.1428571 
smaks mm f!!2 atau 600 mm :112 atau 600 mm -f!!2 alau 600 mm ~atau600mm~atau600mm 
hasit Pi0.200Pi0·200 P10-200 Pi0-200 P10-200 P10-200 
area 4
 Vu<1 VU<1 Vu<1Vu<1 Vu<1 Vu<1 

InP lui oeser Inp lui aeser Inp lui aeser Inp lui oeserInP lui aeser InP lui aeser 
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laDeI tn, I""emllungan lUlafIQill1 ge:.er UdIUI'I: DOl un "'Idllun, 
balok 

Data C/1-2 C/2-3 C/3-4 C/4-7 CI7-<3 C/8-9 

Vu KN 50.12 46.86 34.3 50.66 50.2 53.41 

fy 
fc 

MPa 
MPa 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

I mm 2400 3600 2400 3600 3600 2400 

h mm 500 500 500 500 500 500 

b mm 300 300 300 300 300 300 

d mm 440.5 440.5 440.5 440.5 440.5 440.5 

dl4 mm 110.125 110.125 110.125 110.125 110.125 110.125 

dI2 mm 220.25 220.25 220.25 220.25 220.25 220.25 

Vu kritis KN 44.6874 39.17365833 29.06423333 42.35035278 41.96580566 48.17423333 

Vc KN 110.125 110.125 110.125 110.125 110.125 110.125 

Vs1 KN 220.25 220.25 220.25 220.25 220.25 220.25 

Vs2 KN 440.5 440.5 440.5 440.5 440.5 440.5 

tela 0.6 0.6 0.6 0.6 0.6 0.6 

OVe KN 68.075 66.075 66.075 66.075 66.075 66.075 

0112Vc KN 33.0375 33.0375 33.0375 33.0375 33.0375 33.0375 

OVs1 KN 132.15 132.15 132.15 132.15 132.15 132.15 

o(Ve+Vs1) 
o(Ve+Vs2) 

KN 
KN 

198.225 
330.375 

1<Vu<2 

198.225 
330.375 

1<Vu<2 

198.225 
330.375 

Vu<1 

198.225 
330.375 

3<Vu<4 

198.225 
330.375 

1<Vu<2 

198.225 
330.375 

1<Vu<2 

0 10 10 10 10 10 10 

A10 mm" 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 0 0 0 

Vs KN 0 0 0 0 0 0 

s mm 0 0 0 0 0 0 

smaks mm 0 0 0 0 0 0 

hasil . - · . - . 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm 0 0 0 0 0 0 

OVs =Vu - OVe KN 0 0 0 0 0 0 

Vs KN 0 0 0 0 0 0 

s mm 0 0 0 0 0 0 

smaks mm 0 0 0 0 0 0 

hasil . . · - . . 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm 1582.003192 2538.09219 0 2347.710225 2369.223108 1484.553454 

s 
amaks 

mm 377.1428571 377.1428571 
mm tII2 B!eU 600 mm ~atBu6OOmm 

0 377.1428571 377.1428571 377.1428571 

ofla atau 600 mm ~at1!lu6OOmm~at1!lu600mm 

hasll Pi0.200 Pi0·200 · Pi0·200 Pi0-200 Pi 0-200 

area 4 Vu<ci Vu<c1 Vu<c1 Vu<c1 Vu<c1 Vu<c1 

tnll till n"""r tnll WI tl"'l(lr tnll tul n"""r tnl)tlllll~r InD lulllC1JCr InD tuI nC'ir.r 
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3.70 

'1llI"""'" ,., • -"".""lS-·· .........M .......................... _'""""~U' •
..... !::II"'_~' 

balok 
Data C/1-2 C12-3 CI3-4 C/4-7 CI7-8 C/8-9 

Vu KN 51.42 46.58 32.25 50.1 50.54 53.61 
fy MPa 240 240 240 240 240 240 
fe MPa 25 25 25 25 25 25 
I mm 2400 3600 2400 3600 3600 2400 
h mm 500 500 500 500 500 500 
b mm 300 300 300 300 300 300 
d mm 440.5 440.5 440.5 440.5 440.5 440.5 
d/4 mm 110.125 110.125 110.125 110.125 110.125 110.125 
dJ2 mm 220.25 220.25 220.25 220.25 220.25 220.25 
Vu kritis KN 46.18423333 38.93958611 27.01669375 41.88220833 42.25003611 48.37915417 
Ve KN 110.125 110.125 110.125 110.125 110.125 110.125 
Vs1 KN 220.25 220.25 220.25 220.25 220.25 220.25 
Vs2 KN 440.5 440.5 440.5 440.5 440.5 440.5 
leta 0.6 0.6 0.6 0.6 0.6 0.6 
eVe KN 66.075 66.075 66.075 66.075 66.075 66.075 
8112Vc KN 33.0375 33.0375 33.0375 33.0375 33.0375 33.0375 
8Vs1 KN 132.15 132.15 132.15 132.15 132.15 132.15 
00lc+Vs1) KN 198.225 198.225 198.225 198.225 198.225 198.225 
801c+Vs2) KN 330.375 330.375 330.375 330.375 330.375 330.375 

1<Vu<2 1<Vu<2 Vu<1 3<Vu<4 1<Vu<2 1<Vu<2 
0 10 10 10 10 10 10 
A10 mm" 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 
area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 
x mm 0 0 0 0 0 0 
Vs KN 0 0 0 0 0 0 
s mm 0 0 0 0 0 0 
smaks mm 0 0 0 0 0 0 
hasil . . · - . -
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 
x mm 0 0 0 0 0 0 
8Vs =Vu· UVc KN 0 0 0 0 0 0 
Vs KN 0 0 0 0 0 0 
s mm 0 0 0 0 0 0 
smaks mm 0 0 0 0 0 0 
hasil . . · . . . 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 
x mm 1542.007001 2553.349077 0 2373.952096 2353.284527 1479.015109 
5 mm 377.1428571 377.1428571 0 377.1428571 377.1428571 377.1428571 
smaks mm d!2 atau 600 mm ~atau6OOmm odI2 alau 600 mm !:v.2atau 600 mm !:v.2atau 600 mm 
hasil P10.200 P10·200 · P10·200 P10·200 P10·200 
area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

!no lui oeser !no luI oeser !no lui lleser !no lui lleser !no lui oeser !no lui lleser 
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3.71 

I aDeI , --. renillUn9i:1n LUIi:ll1ailll CE=::tC1 I.ICIIUI\ DOllell .."cu.aD 

balok 

Data 0/1-2 012-4 0/4-7 017-8 0/8-9 

Vu KN 16.84 35.33 14.9 31.58 16.86 

fy MPa 240 240 350 350 350 

fc MPa 25 25 25 25 25 

I mm 2400 7200 7200 7200 2400 

h mm 400 400 400 400 400 

b mm 200 200 200 200 200 

d mm 342 342 342 342 342 

d/4 
dI2 

mm 
mm 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

Vukrilis KN 16.00565 32.91578333 13.88183333 29.42203333 16.02565 

Vc KN 57 57 57 57 57 

Vs2 KN 228 228 228 228 228 

teta 0.6 0.6 0.6 0.6 0.6 

OVc KN 34.2 34.2 34.2 34.2 34.2 

0112Vc KN 17.1 17.1 17.1 17.1 17.1 

OVs1 KN 68.4 68.4 68.4 68.4 68.4 

OVs2 KN 136.8 136.8 136.8 136.8 136.8 

o(Vc+VS1) KN 102.6 102.6 102.6 102.6 102.6 

o(Vc+Vs2) KN 171 171 171 171 171 

Vu<1 1<Vu<2 Vu<1 1<Vu<2 Vu<1 

0 10 10 10 10 10 

A1121 mm:l 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 0 0 

OVs=Vu - OVc 0 0 0 0 0 

Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil - . · - · 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm 0 0 0 0 0 

OVs =Vu - OVc KN 0 0 0 0 0 

Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil . . · . · 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm 0 3484.857062 0 3898.670044 0 

s mm 0 565.7142857 0 825 0 

smal<s mm o :112 atau 600 mm o :112 atau 600 mm 0 

hasil . P10·17D · P10·170 · 
area 4 Vu<1 Vu<1 Vu<1 Vu<1 VU<1 

tnDtul-r tnp tul aeser tnDtul~r InD tul tleser tnP lui aeser 

I 



3.72 

_/

I aoel fit. ,...ernnunYi:ln l.uli::ul0art Ot'!'tier UCllIUII\ DO' \ell IJIIGIlLClI OJ 

balok
 

Data
 012-4
 
Vu KN
 

012-4
011-2
 
59.57 113.07 130
 

fy MPa
 240
 240 240
 
fc MPa
 25 25
 
I mm
 

25
 
3600 2400
 

h mm
 
2400
 
500
 500 500
 

b mm
 300 300 300
 
440.5 440.5 440.5 

d14 mm 
d mm 

110.125 110.125 110.125 

dI2 mm 220.25 220.25 220.25 

Vu kritis KN 54.33423333 103.3005056 121.5337063 

Vc KN 110.125 110.125 110.125 

Vs2 KN 440.5 440.5 440.5 

leta 0.6 0.6 0.6 

fJVc KN 66.075 66.075 66.075 
33.0375 33.0375 33.0375 

OVs1 KN 
oll2Ve KN 

132.15 132.15 132.15 
fJVs2 KN 264.3 264.3 2643
 
o(Vc+Vs1) KN
 198.225 198.225 198.225 
fJ(Vc+Vs2) KN 330.375 330.375 330.375 

1<Vu<2 2<Vu<32<Vu<3 
10 10 10
 

A1l2l
 
0 

mm:l 157.1428571 157.1428571
 
area 1
 

157.1428571 
3<vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 
(} Vs =Vu - INc 0 
Vs KN 

0 0 
0 0 0 

s mm 0 0 
smaks mm 

0 
0 0 0 

hasil . . . 
2<Vu<3 2<Vu<3 2<Vu<3 

x mm 
area 2
 

0 2103.741045 1219.846154 
fJ Vs =Vu - INc KN 0 132.15 132.15 
Vs KN 0 220.25 220.25 

s mm 0 75.42857143 75.42857143 

smaks mm of!I2 alau 600 mm W2 alau 600 mm 
hasit . P1O·75 Pi0·75
 

area 3
 1<vu<2 1<Vu<2 1<Vu<2 

x mm 1331.039114 1051.870523 609.9230769 

8 mm 377.1428571 

smaks mm 
3n.14285713n.1428571 

jf2 alau 600 mm dI2 atau 600 mm jf2 atau 600 mm 

hasit Pi0·200 Pi0·200
 

area 4
 
P1O·2OO 

Vu<1 
Ino lui aeser 

Vu<1Vu<1 
Ino lui oeserIno lui oeser 



3.73 

I dl.l't:l I ~ r-efnnungan IUldrJQi:llll ae~t=1 IJd_V"- ptJllGI LlUdllldl .. 

balok 

Data 0/1-2 012-3 013-4 0/4-7 017-8 018-9 
Vu KN 54.63 159.64 141.92 53.14 50.32 63.79 
fy MPa 240 240 240 240 240 240 
fe MPa 25 25 25 25 25 25 
I mm 2400 3600 2400 3600 3600 2400 

h mm 500 500 500 500 500 500 
b mm 300 300 300 300 300 300 
d mm 440.5 440.5 440.5 440.5 440.5 440.5 

d/4 mm 110.125 110.125 110.125 110.125 110.125 110.125 
dI2 mm 220.25 220.25 220.25 220.25 220.25 220.25 
Vukritis KN 49.25852083 142.9813389 133.4561667 44.42356389 42.06612222 58.55423333 
Ve KN 110.125 110.125 110.125 110.125 110.125 110.125 
Vs2 KN 440.5 440.5 440.5 440.5 440.5 440.5 
teta 0.6 0.6 0.6 0.6 0.6 0.6 
OVe KN 66.075 66.075 66.075 66.075 66.075 66.075 
o112Vc KN 33.0375 33.0375 33.0375 33.0375 33.0375 33.0375 

OVs1 KN 132.15 132.15 132.15 132.15 132.15 132.15 
OVs2 KN 264.3 264.3 264.3 264.3 264.3 264.3 
o(Ve+Vs1) KN 198.225 198.225 198.225 198.225 198.225 198.225 
o(Ve+Vs2)· KN 330.375 330.375 330.375 330.375 330.375 330.375 

1<Vu<2 3<Vu<4 3<Vu<4 1<Vu<2 1<Vu<2 1<Vu<2 
0 10 10 10 10 10 10 
A10 mm" 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 
area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<vu<4 3<Vu<4 3<Vu<4 
x mm 0 0 0 0 0 0 
OVs=Vu -eve 0 0 0 0 0 0 
Vs KN 0 0 0 0 0 0 
s mm 0 0 0 0 0 0 
smaks mm 0 0 0 0 0 0 
haail . . . . . . 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 
x mm 0 1490.04009 1117.390079 0 0 0 
OVs =Vu • eve KN 0 132.15 132.15 0 0 0 
Va KN 0 220.25 220.25 0 0 0 
s mm 0 75.42857143 75.42857143 0 0 0 
smaks mm o :JI2 alau 600 mm ~aIaU600mm 0 0 0 
hasil - P10-75 Pi0-75 . - -
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 
x mm 1451.400329 745.0200451 558.6950395 2238.144524 2363.573132 1242.984794 
s mm 3n.1428571 3n.1428571 377.1428571 377.1428571 377.1428571 377.1428571 
smaks mm dI2 atau 600 mm ~atau600mm~alau600mm~aIaU600mmdI2 atau 600 mm ~atau600mm 
hasil P1D-200 Pi0·200 Pi0-200 P10·200 P10-200 P10-200 
area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

tnD tul oeser tnD tul aeser tnD tul aeser tnD tul aeser tnD tul aeser tnD tul aeser 

I· 
---~ 

i 



3.74 

I ....~I ...... - ........ "l:t.....",,," ..... ___ I
 ._- .._.-......_.
balok 

Data 011-2 0f2-3 0f3-4 014-7 0f7-8 018-9 
Vu KN 55.38 107.45 140.33 52.5 50.21 52.29 
fy MPa 240 240 240 240 240 240 
fc MPa 25 25 25 25 25 25 
I mm 2400 3600 2400 3600 3600 2400 
h mm 500 500 500 500 500 500 
b mm 300 300 300 300 300 300 
d mm 440.5 440.5 440.5 440.5 440.5 440.5 
df4 mm 110.125 110.125 110.125 110.125 110.125 110.125 
df2 mm 220.25 220.25 220.25 220.25 220.25 220.25 
Vukritis KN 50.14423333 97.63949861 131.8637063 43.88854167 41.97416528 47.05423333 
Vc KN 110.125 110.125 110.125 110.125 110.125 110.125 
Vs2 KN 440.5 440.5 440.5 440.5 440.5 440.5 
leta 0.6 0.6 0.6 0.6 0.6 0.6 
OVc KN 66.075 66.075 66.075 66.075 66.075 66.075 
o1J2Vo KN 33.0375 33.0375 33.0375 33.0375 33.0375 33.0375 
OVs1 KN 132.15 132.15 132.15 132.15 132.15 132.15 
OVs2 KN 264.3 264.3 264.3 264.3 264.3 264.3 
o(Vc+Va1) KN 198.225 198.225 198.225 198.225 198.225 198.225 
o(Vc+Vs2) KN 330.375 330.375 330.375 330.375 330.375 330.375 

1<Vu<2 3<Vu<4 3<Vu<4 1<Vu<2 1<Vu<2 1<Vu<2 

'" 10 10 10 10 10 10 

Ai'" mm2 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 
area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 
x mm 0 0 0 0 0 0 
OVa =Vu - &Vc 0 0 0 0 0 0 
Va KN 0 0 0 0 0 0 
s mm 0 0 0 0 0 0 
smaks mm 0 0 0 0 0 0 
hasil . . . . . 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 
x mm 0 2213.773848 1130.050595 0 0 0 
OVs =Vu - &VC KN 0 132.15 132.15 0 0 0 
Vs KN 0 220.25 220.25 0 0 0 
s mm 0 75.42857143 75.42857143 0 0 0 
amaks mm o flJ2 atau 600 mm ~atau6OOmm 0 0 0 
hasil . Pi0·75 Pi0.75 . . . 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 i<Vu<2 1<Vu<2 i<Vu<2 
x mm 1431.744312 1106.886924 565.0252975 2265.428571 2368.751245 1516.351119 
8 

smaks 
mm 377.1428571 377.1428571 377.1428571 377.1428571 377.1428571 377.1428571 
mm ~stsu6OOmm~lItsu6OOmm~BtaU6OOmm~stsu6OOmm~lItllU6OOmmft/2 stsu 600 mm 

hasil Pi0·200 Pi0·200 Pi0·200 Pi0·200 Pi0·200 Pi0·200 
area 4 Vu<i Vu<i Vu<i Vu<i Vu<i VU<1 

InD lui aeser InD lui lleser InP lui aeser InD lui aeser InD\ullleser InD\ulaeser 

\ 

----------' 



3.75 

ICSUl:. lo:J rt::tn.lunYil:1I1 lUICI.fUeI•• t::~t::1 UClIUI'\. UU,lal .." ICiIIla.I. 

balok 
Data 0/1-2 012-3 013-4 0/4-7 017-8 0/8-9 

Vu KN 55.62 107.21 141.5 53.22 50.6 52.33 
fy MPa 240 240 240 240 240 240 
fe MPa 25 25 25 25 25 25 
I mm 2400 3600 2400 3600 3600 2400 
h mm 500 500 500 500 500 500 
b mm 300 300 300 300 300 300 
d mm 440.5 440.5 440.5 440.5 440.5 440.5 
d/4 mm 110.125 110.125 110.125 110.125 110.125 110.125 
dI2 mm 220.25 220.25 220.25 220.25 220.25 220.25 
Vu kriIis KN 51.38669375 97.38637639 133.0337063 44.49044167 42.30019444 32.01752708 
Ve KN 110.125 110.125 110.125 110.125 110.125 110.125 
Vs2 KN 440.5 440.5 440.5 440.5 440.5 440.5 
leta 0.6 0.6 0.6 0.6 0.6 0.6 
8Ve KN 66.075 66.075 66.075 66.075 66.075 66.075 

0112". KN 33.0375 33.0375 33.0375 33.0375 33.0375 33.0375 
OVs1 KN 132.15 132.15 132.15 132.15 132.15 132.15 
OVs2 KN 264.3 264.3 264.3 264.3 264.3 264.3 
8 (Ve+Vs1) KN 198.225 198.225 198.225 198.225 198.225 198.225 
o(Vc+Vs2) KN 330.375 330.375 330.375 330.375 330.375 330.375 

1<Vu<2 3<Vu<4 3<Vu<4 1<Vu<2 1<Vu<2 1<Vu<2 
0 10 10 10 10 10 10 
A 1121 mm:.! 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 
area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 
x mm 0 0 0 0 0 0 
OVs =Vu - OVe 0 0 0 0 0 0 
Vs KN 0 0 0 0 0 0 
s mm 0 0 0 0 0 0 
smaks mm 0 0 0 0 0 0 
hasil . . . . - . 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 
x mm 0 2218.n9596 1120.706714 0 0 0 
OVs =Vu -OVe KN 0 132.15 132.15 0 0 0 
Vs KN 0 220.25 220.25 0 0 0 

s 
smaks 

mm 
mm 

0 75.42857143 75.42857143 
of!J2 atau 600 mm tlI2 atau 600 mm 

0 
0 

0 
0 

0 
0 

hasH . P10·75 P10·75 . . . 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm 1425.566343 1109.364798 560.3533569 2234,780158 2350.494071 1515.19205 
s 
smaks 

mm 377.1428571 377.1428571 377.1428571 377.1428571 377.1428571 377.1428571 

mm W2 atau 600 mm W2 atau 600 mm tlI2 atau 600 mm W2 atau 600 mm W2 atau 600 mm W2 atau 600 mm 
hasil P10·200 P10·200 P10·200 P10·200 P10·200 P10·200 
area 4 Vu<1 Vu<l Vu<l Vu<1 Vu<l Vu<l 

Ino lui oeser Ino lui oeser Ino lui oeser Ino lui oeser lno lui oeser Ino lui oeser 



3.76 

I acel it; t"'emnungan lUianaa" aeser DaIOI( DOnal "'-old:; I 
balok 

Data alaD U4 U3 Lt2 Lt1 

Vu KN 2.18 36.45 32.8 32.73 32.66 

ty 
fe 

MPa 
MPa 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

I mm 1250 1250 1250 1250 1250 

h mm 400 400 400 400 400 

b mm 150 300 300 300 300 

d mm 342 342 342 342 342 

d/4 
dl2 

mm 
mm 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

Vukritis KN 1.321952 22.10328 19.88992 19.847472 25.091 on 
Ve KN 42.75 85.5 85.5 85.5 85.5 

Vs1 KN 85.5 171 171 171 171 

Vs2 KN 171 342 342 342 342 

leta 0.6 0.6 0.6 0.6 0.6 

eVe KN 25.65 51.3 51.3 51.3 51.3 

8112Vc KN 12.825 25.65 25.65 25.65 25.65 

8Vs1 KN 51.3 102.6 102.6 102.6 102.6 

&Vs2 KN 102.6 205.2 205.2 205.2 205.2 

8 (Ve+Vs1) KN 76.95 153.9 153.9 153.9 153.9 

8 (Ve+Vs2) KN 128.25 256.5 256.5 256.5 256.5 

Vu<l Vu<l Vu<1 Vu<1 1<Vu<2 

0 10 10 10 10 10 

A1l2l mm;': 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 0 0 

8Vs =Vu - eve 0 0 0 0 0 

Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil - - - - . 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm 0 0 0 0 0 

8Vs =Vu -eve KN 0 0 0 0 0 

Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil . - . . -
area 3 i<Vu<2 i<Vu<2 i<Vu<2 1<Vu<2 i<Vu<2 

x mm 0 0 0 0 981 .7054501 

s mm 0 0 0 0 3n.1428571 

smaks mm - - - -~ alau 600 mm 

hllsil P10-i70 Pi0·i70 Pi0-280 Pi0·280 Pi0·280 

area 4 Vu<i Vu<i Vu<i Vu<i Vu<i 

Ino lui oeser lno lui oeser InD tul Qeser lno tul oeser tno lui aeser 



3.77 

Tabel 77 f'erhltungan tUlanaan aeser DaIOI( DOhill I4,-Dla5 ~ 

balok 

Data alae Ll4 Lt3 Lt2 Ll1 

Vu KN 9.13 30.52 28.68 28.62 28.15 

fy 
fe 

MPa 240 
MPa 25 

240 
25 

240 
25 

240 
25 

240 
25 

I mm 1250 1250 1250 1250 1250 

h mm 400 400 400 400 400 

b mm 150 300 300 300 300 

d mm 342 342 342 342 342 

d/4 
dl2 

mm 65.5 
mm 171 

65.5 
171 

65.5 
171 

65.5 
171 

65.5 
171 

Vu krnis KN 5.536432 18.507328 17.391552 17.355168 22.356208 

Ve KN 42.75 65.5 65.5 65.5 85.5 

Vs1 KN 65.5 171 171 171 171 

Vs2 KN 171 342 342 342 342 

leta 0.6 0.6 0.6 0.6 0.6 

8Ve KN 25.65 51.3 51.3 51.3 51.3 

8112Vc KN 12.825 25.65 25.65 25.65 25.65 

8Vs1 KN 51.3 102.6 102.6 102.6 102.6 

OVs2 KN 102.6 205.2 205.2 205.2 205.2 

o(Vc+Vs1) 
o(Ve+Vs2l 

KN 76.95 
KN 128.25 

Vu<1 

153.9 
256.5 
Vu<1 

153.9 
256.5 
Vu<1 

153.9 
256.5 
Vu<1 

153.9 
256.5 
Vu<1 

0 10 10 10 10 10 

A112l mm:t 157.1428571 157.1428571 1~7.142~71 157.1428571 1!57.1426571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 0 0 

8Vs =Vu - eve 0 0 0 0 0 

Vs KNO 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil - · - - -
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm 0 0 0 0 0 

OVs =Vu -eve KN 0 0 0 0 0 

Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil - · - . -
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil - · - - . 
area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

lne lUI Deser tnD lUI oeser tnD lui oeser tnD lUI oeser InD lui Deser 



3.78 

TaDeI ftJ t"'emllungan lUlarlQcln aeser DClIOI': DOr\i1l "'''"''l:JlcI~ .. 

balok 

Data atap Lt4 Lt3 Lt2 Lt1 

Vu KN 4.08 25.25 26.62 26.62 26.97 

fy 
fe 

MPa 
MPa 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

I mm 1250 1250 1250 1250 1250 

h mm 400 400 400 400 400 

b mm 150 300 300 300 300 

d mm 342 342 342 342 342 

d/4 
dI2 

mm 
mm 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

Vukritis KN 2.474112 15.3116 16.142368 16.142368 21.640656 

Ve KN 42.75 85.5 85.5 85.5 85.5 

Vs1 KN 85.5 171 171 171 171 

Vs2 KN 171 342 342 342 342 

teta 0.6 0.6 0.6 0.6 0.6 

eVe KN 25.65 51.3 51.3 51.3 51.3 

e112Vc KN 12.825 25.65 25.65 25.65 25.65 

OVs1 KN 51.3 102.6 102.6 102.6 102.6 

OVs2 KN 102.6 205.2 205.2 205.2 205.2 

o(Ve+Vs1) KN 76.95 153.9 153.9 153.9 153.9 

9 (Ve+Vs2) KN 128.25 256.5 256.5 256.5 256.5 

Vuc1 Vuc1 Vuc1 Vuc1 Vuc1 

0 10 10 10 10 10 

A 1121 mm:.! 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

X mm 0 0 0 0 0 

OVs =Vu-OVe 0 0 0 0 0 

Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 
smaks mm 0 0 0 0 0 
hasil - - - - -
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<VU<3 

x mm 0 0 0 0 0 
8Vs =Vu -OVe KN 0 0 0 0 0 
Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 
smaks mm 0 0 0 0 0 
hasil - - - - -
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 
hasil - - - - -
area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

tnn lUI aeser tno lui aesar Ina lUI aeser tno lUI aeser tno lui aeser 
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-c-.~2L~":::":"-~':"':':"-~·~_':-:"'--,--

leU.PlCI ,~ rCIIIII.I"nl\fCl.1 ......U.II~QII ,.,. ......._1 "_'" ..,..,. _. '"'----- 
balok 

Data Ll4 Ll3 Ll2 Ll1 

Vu KN 22.42 22.94 22.37 22.31 

fy MPa 240 240 240 240 

fe MPa 25 25 25 25 

I mm 1250 1250 1250 1250 

h mm 400 400 400 400 

b mm 300 300 300 300 

d mm 342 342 342 342 

d/4 
dl2 

mm 
mm 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

Vukrilis KN 13.595488 13.910816 13.565168 18.814832 

Ve KN 85.5 85.5 85.5 85.5 

Vs1 KN 171 171 171 171 

Vs2 KN 342 342 342 342 

leta 0.6 0.6 0.6 0.6 

eVe KN 51.3 51.3 51.3 51.3 

e112vc KN 25.85 25.65 25.65 25.65 

OVs1 KN 102.6 102.6 102.6 102.6 

eVs2 KN 205.2 205.2 205.2 205.2 

e(Vc+Vs1) KN 153.9 153.9 153.9 153.9 

e(Ve+Vs2) KN 256.5 256.5 256.5 256.5 
Vu<1 Vu<1 Vu<1 Vu<1 

0 10 10 10 10 

A10 mm' 157.1428571 157.1428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm a a a a 
evs =Vu - eve 0 a a a 
Vs KN a 0 a a 
s mm a a a a 
smaks mm 0 a a a 
hasil . . · . 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm a a a 0 

eVs =Vu • eve KN 0 0 a a 
Vs KN a 0 0 a 
s mm a a 0 a 
smaks mm 0 0 0 0 

hasil . . · . 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm a a a a 
s mm 0 a 0 a 
smaks mm 0 0 a 0 

hasil · 
area 4 VU<1 Vu<1 Vu<1 Vu<1 

lno lui oeser Inn lui """"r Ino lui ceser lno lui <Ieser 
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.. 

laDeI au I"emnungan IUlallgCoI g&~1l:1 UClIUI\. POIli::1I "'..g,j'CI~ g 

Data Lt4 Lt3 
22.38 

240 
25 

1250 
400 
300 
342 
85.5 
171 

13.571232 
85.5 
171 
342 
0.6 

51.3 
25.65 
102.6 
205.2 
153.9 
256.5 

Vu<1 
10 

157.1428571 
3<Vu<4 

0 
0 
0 
0 
0 

-
2<Vu<3 

0 
0 
0 
0 
0 . 

1<Vu<2 
0 
0 
0 
. 

Vu<1 
InDtul aKer 

Lt2 Lt1 

Vu KN 
fy MPa 

fc MPa 

I mm 
h mm 
b mm 
d mm 
d/4 mm 
dl2 mm 
Vu kritis KN 
Vc KN 
Vs1 KN 
Vs2 KN 
teta 
eVe KN 
e112\'0 KN 
OVs1 KN 
OVs2 KN 
o(Ve+Vs1) KN 
o(Ve+Vs2) KN 

0 
A10 rnm:l 
area 1 
x mm 
OVs =Vu - OVe 
Vs KN 

s mm 
smaks mm 
hasil 
area 2 
x mm 
OVs =Vu - OVe KN 

Vs KN 
s mm 
smaks mm 
hasil 
area 3 
X mm 
s mm 
smaks mm 
hasil 
area 4 

22.37 
240 
25 

1250 
400 
300 
342 

85.5 
171 

13.565168 
85.5 
171 
342 
0.6 

51.3 
25.65 
102.6 
205.2 
153.9 
256.5 

Vu<1 
10 

157.1428571 
3<Vu<4 

0 
0 
0 
0 
0 

2<Vu<3 
0 
0 
0 
0 
0 
. 

1<Vu<2 
0 
0 
0 
. 

Vu<1 
Inc lui aQSer 

22.39 
240 
25 

1250 
400 
300 
342 

85.5 
171 

13.577296 
85.5 
171 
342 
0.6 

51.3 
25.65 
102.6 
205.2 
153.9 
256.5 

Vu<1 
10 

157.1428571 
3<Vu<4 

0 
0 
0 
0 
0 
-

2<Vu<3 
0 
0 
0 
0 
0 
. 

1<Vu<2 
0 
0 
0 
. 

Vu<1 
tnD lui neGer 

22.29 
240 

25 
1250 
400 
300 
342 

85.5 
171 

18.802704 
85.5 
171 
342 
0.6 

51.3 
25.65 
102.6 
205.2 
153.9 
256.5 

Vu<1 
10 

157.1428571 
3<Vu<4 

0 
0 
0 
0 
0 

2<Vu<3 
0 
0 
0 
0 
0 

· 
1<Vu<2 

0 
0 
0 

· 
Vu<1 

tnn lui naGar 

· 
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TaDeI tn t"ernnungan lU.anaan ae~e. UdIUt( DO~ lell ",,~ao:t , 

balok 

Dala atao Lt4 U3 Lt2 Lt 1 

Vu KN 4.54 25.69 26.19 26.6 26.12 

fy 
fe 

MPa 
MPa 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

I mm 1250 1250 1250 1250 1250 

h mm 400 400 400 400 400 

b mm 150 300 300 300 300 

d mm 342 342 342 342 342 

d/4 
dl2 

mm 
mm 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

Vukritis KN 2.753056 15.578416 15.881616 16.13024 21.125216 

Ve KN 42.75 85.5 85.5 85.5 85.5 

Vs1 KN 85.5 171 171 171 171 

Vs2 KN 171 342 342 342 342 

teta 0.6 0.6 0.6 0.6 0.6 

BVe KN 25.65 51.3 51.3 51.3 51.3 

B112vc KN 12.825 25.65 25.65 25.65 25.65 

BVs1 KN 51.3 102.6 102.6 102.6 102.6 

8Vs2 KN 102.6 205.2 205.2 205.2 205.2 

B(Ve+Vs1) KN 76.95 153.9 153.9 153.9 153.9 

B(Ve+Vs2J KN 128.25 
Vu<1 

256.5 
Vu<1 

256.5 
Vu<1 

256.5 
Vu<1 

256.5 
Vu<1 

'" 10 10 10 10 10 

Ale2' mm:.! 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm a a a a a 
BVs =Vu· OVe a a a a a 
Vs KN a a a a a 
s mm a a a a a 
smaks mm a a a a a 
hasil - . - . -
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm a a a a a 
8Vs =Vu - OVe KN a a a a a 
Vs KN a a a a a 
s mm a a a a a 
smaks mm a a a a a 
hasil - - - - -
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm a a a a 0 

s mm a a a a a 
8mak8 mm a a a a a 
hasil . - . . -
area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

lno tul oeser tnn tul """er InD lui oeser InD lui oeser tnD tul oeser 

I.
 
I
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3.82 

I aoel tf4C l""'ernnUrlQi:Ul IUIi:U1Ydll y:ti:~ti:. UClIUf\ U(J Ilell I"\-gla~ U 

balok
 

Data
 Lt2 

Vu KN 

Lt3alao Lt4 
10.7 31.27 28.75 

ty MPa 240 240 240 

fe MPa 25 25 25 

I mm 1250 1250 1250 

h mm 400 400 400 
b mm 150 300 300 

d mm 342 342 342 

d/4 mm 85.5 85.5 85.5 

dl2 mm 171 171 171 

Vukritis KN 6.48848 18.962128 17.434 16.942816 

Ve KN 42.75 85.5 85.5 

Vsl KN 85.5 171 171 

Vs2 KN 171 342 342 

leta 0.6 0.6 0.6 

eVe KN 25.65 51.3 51.3 

o112Ve KN 12.825 25.65 25.65 

OVsl KN 51.3 102.6 102.6 

UVs2 KN 102.6 205.2 205.2 
o(Ve+Vsl) KN 76.95 153.9 153.9 
o(Ve+Vs2) KN 128.25 256.5 256.5 

Vu<l Vu<lVu<lVu<1 
10 10 10 

A1121 mm~ 
0 

157.1428571 

area 1 
157.1428571 157.1428571157.1428571 

3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 

OVs =Vu - eve 0 0 0 
Vs KN 0 0 0 

s mm 0 O' 0 
smaks mm 0 0 0 

hasH . · · 
2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm 0 0 0 
OVs =Vu -eve KN 

area 2 

0 0 0 
0 0 0 

s mm 0 0 0 

smaks mm 0 0 

Vs KN 

0 

hasH - · · 
1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm 0 0 0 
s mm 0 0 0 

smaks mm 0 0 0 
hasH 

area 3 

. · · 
Vu<l 

In0 lui lleser 
Vu<lVu<1area 4 

Ino lui oeser Ino lui "eserInDlulllllSer 

Lll 
27.94 27 

240 240 
25 25 

1250	 1250 
400 400 
300 300 
342 342 

85.5 85.5 
171	 171 

21.658848 
85.5	 85.5 
171 171 
342 342 
0.6 0.6 

51.3 51.3 
25.65 25.65 
102.6 102.6 
205.2 205.2 
153.9 153.9 
256.5	 256.5 

Vu<l 
10 10 

157.1428571 
3<Vu<4 

0 0 
0 0 
0 0 
0 0 
0 0 

.· 
2<Vu<3 

0 0 
0 0 
0 0 
0 0 
0 0 

-· 
1<Vu<2 

0 0 
0 0 
0 0 

.· 
Vu<1 

InD lui lleser 
Vu<1 
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~:_~,-:-:'~..:---.-. 

I agel 0 ... rt:lllIlUll\ldll lUIGl1 Gil C~'CI ua..."~ DO'Uill ___ 0I:lII .... .., 

balok 

Data atao Lt4 Lt3 Lt2 Lt 1 

Vu KN 2.69 45.4 32.8 32.69 32.53 

tv MPa 240 240 240 240 240 

fc MPa 25 25 25 25 25 

I mm 1250 1250 1250 1250 1250 

h mm 400 400 400 400 400 

b mm 150 300 300 300 300 

d mm 342 342 342 342 342 

d/4 mm 85.5 85.5 85.5 85.5 85.5 

dl2 mm 171 171 171 171 171 

Vu krilia KN 1.631216 27.53056 19.88992 19.823216 25.01224 

Ve KN 42.75 85.5 85.5 85.5 85.5 

Vs1 KN 65.5 171 171 171 171 

Vs2 KN 171 342 342 342 342 

teta 0.6 0.6 0.6 0.6 0.6 

OVe KN 25.85 51.3 51.3 51.3 51.3 

01/2\'c KN 12.825 25.65 25.65 25.65 25.65 

OVs1 KN 51.3 102.6 102.6 102.6 102.6 

eVa2 KN 102.6 205.2 205.2 205.2 205.2 

e(Ve+Vs1J KN 76.95 153.9 153.9 153.9 153.9 

8 (Vc+Vs2J KN 126.25 256.5 256.5 256.5 256.5 

Vu<1 1<Vu<2 Vu<1 Vu<1 Vu<1 

0 10 10 10 10 10 

A1121 mm:.! 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm a a 0 0 0 

eVa =Vu - fIVe 0 a a 0 0 

Vs KN 0 a a 0 a 
a mm 0 a 0 0 a 
amaks mm 0 a 0 0 0 

hasH · . · · · 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm 0 0 0 0 a 
eVs=Vu-flVe KN a a 0 0 0 

Vs KN a 0 0 a 0 

s mm 0 a 0 0 0 

smaks mm 0 0 0 0 0 

hasil · . · · · 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm 0 706.222467 0 0 0 

s mm 0 377.1428571 0 0 0 
611klktl mm oJI2 iIldu 800 11./11 0 0 0 
hasll · P10·170 · · · 
area 4 VU<1 VU<1 Vu<1 Vu<1 Vu<1 

too tul oeser too tul ae&er too tul oeser tno tul aeser tno lui aeser 



3.84 

label 84 Perhitungan tulanaan oeser DalOk DOrtal ~-ulas 1 
balok 

Data atao LIS Lt4 Lt3 Lt2 Lll 

Vu KN 2.26 3829 33.35 34.1 34.35 33.05 

fy 
fe 

MPa 
MPa 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

I 
h 
b 

mm 
mm 
mm 

2500 
400 
150 

2500 
400 
200 

2500 
400 
200 

2500 
400 
200 

2500 
400 
200 

2500 
400 
200 

d mm 342 342 342 342 342 342 

d/4 
dI2 

mm 
mm 

65.5 
171 

65.5 
171 

85.5 
171 

65.5 
171 

65.5 
171 

65.5 
171 

Vukritis KN 1.815232 30.754528 26.78672 27.38912 27.58992 26.54576 

Ve KN 42.75 57 57 57 57 57 

Vs1 KN 65.5 114 114 114 114 114 

Vs2 KN 171 228 228 228 228 228 

lela 0.6 0.6 0.6 0.6 0.6 0.6 

aVe KN 25.65 34.2 34.2 34.2 34.2 34.2 

8l12Ve 
GVsl 

KN 
KN 

12.825 
51.3 

17.1 
68.4 

17.1 
68.4 

17.1 
68.4 

17.1 
68.4 

17.1 
68.4 

eVs2 KN 102.6 136.6 136.6 138.6 136.6 136.6 

a (Vc+Vs1) 
e (Vc+Vs2) 

KN 
KN 

76.95 
128.25 

Vu<1 

102.6 
171 

1<Vu<2 

102.6 
171 

1<Vu<2 

102.6 
171 

1<Vu<2 

102.6 
171 

1<Vu<2 

102.6 
171 

1<Vu<2 

0 10 10 10 10 10 10 

A10 mmi 157.1426571 157.1426571 157.1426571 157.1426571 157.1426571 157.1426571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 0 0 0 

a Vs=Vu - eVe 0 0 0 0 0 0 

Vs KN 0 0 0 0 0 0 

s mm 0 0 0 0 0 0 

smaks mm 0 0 0 0 0 0 

hasil · . . . . . 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

X mm 0 0 0 0 0 0 

e Vs=Vu -eVe KN 0 0 0 0 0 0 

Vs KN 0 0 0 0 0 0 

s mm 0 0 0 0 0 0 

smaks mm 0 0 0 0 0 0 

hasil · . . . . . 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 l<Vu<2 1<Vu<2 

x mm 0 1116.479499 1281.85907 1253.665689 1244.541465 1293.494705 

5 

smaka 
mm 
mm 

o 565.7142657 585.7142657 565.7142657 585.7142657 565.7142657 

o~12 lltau 600 mm idl2 alilu 600 mm ~12 lltau 600 mm idl2 lIlilu 600 mm Icu2 lltau 600 mm 

hasil · P10·i70 Pi 0·170 P10·170 P10·170 P10·170 

area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

Ina luI ceser Ina lUI oeser Ina lui oeser Ina lui oeser Ina lui oeser Ina lUI "eser 
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3.85 

Tabel 6'5 t'ernlUlngan nllanaan oeser DaIOK DOnal "'--I.IIiI:5 ~ 

balok 

Data a1aD Lt5 Lt4 Lt3 Lt2 Lt1 

Vu KN 6.68 24.32 29.98 32.07 32.11 28.69 

fy 
fe 

MPa 
MPa 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

I mm 2500 2500 2500 2500 2500 2500 

h mm 400 400 400 400 400 400 

b mm 150 200 200 200 200 200 

d mm 342 342 342 342 342 342 

d/4 
dI2 

mm 
mm 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

Vukritis KN 5.365376 19.533824 24.079936 25.758624 25.790752 23.043B08 

Ve KN 42.75 57 57 57 57 57 

Vsl KN 85.5 114 114 114 114 114 

Vs2 KN 171 228 228 228 228 228 

tela 0.6 0.6 0.6 0.6 0.6 0.6 

aVe KN 25.65 34.2 342 34.2 34.2 342 

a 112vc KN 12.825 17.1 17.1 17.1 17.1 17.1 

aVs1 KN 51.3 68.4 68.4 68.4 68.4 68.4 

eVs2 KN 102.8 136.8 136.8 136.8 136.8 136.8 

9 (Vc+Vs1) 
9 (Vc+Vs2) 

KN 
KN 

76.95 
128.25 

Vu<l 

102.6 
171 

1<Vu<2 

102.6 
171 

1<Vu<2 

102.6 
171 

1<Vu<2 

102.8 
171 

1<Vu<2 

102.8 
171 

1<Vu<2 

0 10 10 10 10 10 10 

A10 mm:.! 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 

area' 3<Vu~ 3<Vu~ 3<Vu~ 3<Vu~ 3<Vu~ 3<Vu~ 

x mm 0 0 0 0 0 0 

9Vs=Vu-9Ve 0 0 0 0 0 0 

Vs KN 0 0 0 0 0 0 

s mm 0 0 0 0 0 0 

smoks mm 0 0 0 0 0 0 

has;1 · . . - . -
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm 0 0 0 0 0 0 

evs=vu - ave KN 0 0 0 0 0 0 

Vs KN 0 0 0 0 0 0 

s mm 0 0 0 0 0 0 

smaks mm 0 0 0 0 0 0 

has;1 
area 3 

· 
1<Vu<2 

. 
1<Vu<2 

. 
1<Vu<2 

. 
1<Vu<2 

. 
1<Vu<2 

. 
1<Vu<2 

x mm 0 1757.8125 1425.950634 1333.021515 1331.360947 1490.066225 

s mm o 565.7142857 565.7142857 565.7142857 565.7142857 565.7142857 

smaks mm 01d12 a1au 600 mm ~atau6OOmm ~12 atau 600 mm ~12 atau 600 mm 1<112 atau 600 mm 

hasil · P10·170 P10·170 P10·170 P10·170 P10·170 

area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 Vu<l 

tnD lui oeser InD lui aeser tnD lui aeser tnD lui aeser tnD lui aeser InP lui aeser 
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laDeI DD .-ernlwngan Wldll Gil UC::'111:1 ..,.IU.... UI.II"'II ""'....,'a..... 

balok 
Lt 1
 

Vu KN
 
Ll2Lt3Ll5 Lt4Oata 

45.17 46.79 

fy MPa 

45.6147.19 46.18 
240
 

fe MPa
 

240
240
240
 240
 
25
 

I mm
 

25
25
25
 25
 
2500
 

h mm
 

2500
2500
2500
 2500
 
400
 

b mm
 

400
400
400
400
 
200
 

d mm
 

200
200
150
 200
 
342
 342
 

d/4 mm
 

342
342
342
 
85.5 85.5 

dI2 mm 

85.585.585.5 
171
 

Vu krilis KN
 
171
171
171
 171
 

40.232624 

Ve KN 
36280544
39.28484839.74267240.553904 

57
 57
 

Vs1 KN
 
57
57
42.75 

114
 114
 

Vs2 KN
 
114
114
85.5 

228
 228
 

teta
 

228
228
171
 
0.6 0.6 

eVe KN 
0.60.60.6 

342
 

e 112Vc KN
 
34.2342
342
25.65 

17.1 

aVs1 KN 
17.117.117.112.825 
68.4 68.4 

eV.2 KN 
68.468.451.3 

136.8 

e (Vc+Vs1) KN 
136.8136.8136.8102.6 
102.6 102.6 

e (Vc+Vs2) KN 
102.6102.676.95 

171
 

2<Vu<3
 

171
171
171
128.25 
2<Vu<3 2<Vu<3 

(') 

2<Vu<3 2<Vu<3 
10
 10
10
10
10
 

4l 157.1428571
 

area 1
 

157.1428571157.1428571157.1428571 157.1428571A10 mm
3eVue4 3eVu<4 

x mm 

3eVu<43<Vu<43<Vu<4 
0 

e Vs=Vu -eVe 

0000 
0 0 

Vs KN 
000 

0 0 

s mm 

000 
0 0000 

00000smales mm ....hasil 
2eVue3 

x mm 

2eVu<3 2<Vu<32eVue3 2<Vue3area 2
 
1827.313529 

evs=Vu - eVe KN 
1892.8492361874.5889061851.4508451358.868404 

68.4 68.4
 
114
 

68.451.3 68.4 
114
 

s mm
 

114
114
85.5Vs KN 
113.1428571 

smales mm Idf2 a1au 600 mm ~atau6OOmm ~alau6OOmm idI2 alau 600 mm IdI2 atau 600 mm 

hasil 

113.1428571113.1428571113.1428571150.8571429 

P10-86 P10-85
 

area 3
 

P10-85P10-85P10-86 
1<Vu<2 

x mm 

1<Vu<21<Vu<2 1eVu<21eVu<2 
946.4246181 913.6567643 

s mm 

937.294453925.7254223679.4342022 
565.7142857 565.7142857 

smoles mm 

565.7142857585.7142857754.2857143 
~12 a1au 600 mm ~atau6OOmm ~12 atau 600 mm Icu2 alau 600 mm ~12 atau 600 mm 

hasil P10-170 P10·170 

arila4 

P10-170P10-170P10·170 
Vu<1Vue1Vue1Vue1Vue1 

In" tul casarInll tul ClWlrInll lui caur In" tul """arInll tulc"""r 



3.87 

I aoe. at t"'ermwngan wICI110an abc. UClIUI\ DOl 'oiU """'CQ .. 
balok 

Data alao Lt5 Lt4 Lt3 Lt2 Lt1 

Vu KN 5.09 42.18 46.59 41.07 39.54 38.67 

fy 
fe 

MPa 
MPa 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

I mm 2500 2500 2500 2500 2500 2500 

h mm 400 400 400 400 400 400 

b mm 150 200 200 200 200 200 

d mm 342 342 342 342 342 342 

d/4 
dI2 

mm 
mm 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

Vukritis KN 4.088288 36.529872 40.071984 32.987424 31.758528 31.059744 

Ve KN 42.75 57 57 57 57 57 

Vs1 KN 85.5 114 114 114 114 114 

Vs2 KN 171 228 228 228 228 228 

teta 0.6 0.6 0.6 0.6 0.6 0.6 

aVe KN 25.65 342 34.2 34.2 34.2 34.2 

a 112Vc KN 12.825 17.1 17.1 17.1 17.1 17.1 

a Vs1 KN 51.3 68.4 68.4 68.4 68.4 68.4 

aVs2 KN 102.6 136.8 136.8 136.8 136.8 136.8 

a (Vc+Vs1) 
6 (Vc+Vs2) 

KN 
KN 

76.95 
128.25 

Vu<1 

102.6 
171 

2<Vu<3 

102.6 
171 

2<Vu<3 

102.6 
171 

1<Vu<2 

102.6 
171 

1<Vu<2 

102.6 
171 

1<Vu<2 

0 10 10 10 10 10 10 

A10 mm~ 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 0 0 0 

a Vs=Vu -aVe 0 0 0 0 0 0 

Vs KN 0 0 0 0 0 0 

s mm 0 0 0 0 0 0 

smoks mm 0 0 0 0 0 0 

hasil · . . - . . 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<VU<3 2<Vu<3 

x mm 0 2027.027027 1835.157759 0 0 0 

aVs=Vu-6Ve KN 0 68.4 68.4 0 0 0 

Vs KN 0 114 114 0 0 0 

s mm 0 113.1428571 113.1428571 0 0 0 

smoks mm o dl2 alau 600 mm dI2 atau 600 mm 0 0 0 

hasil · P10-110 P10-110 . -
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x rom 0 1013.513514 917.5788796 1040.905771 1081.183612 1105.508146 

s mm 0 565.7142857 565.7142857 565.7142857 565.7142857 565.7142857 

smaks rom odI2 alau 600 rom dI2 atau 600 mm ~alaU600mm dI2 atau 600 mm dI2 atau 600 mm 

hasil · P10·170 P10·170 P10·170 P10-170 P10·170 

area 4 Vu<1 Vu<1 VU<1 Vu<1 Vu<1 Vu<1 
Ina lui oeser InP lui oeser Ina lui aasar Ina lui Deser InP lui aeser InD lUI oeser 
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faDeI tns t"emllungan l.UIilt1n ::llh niAct:t UClIUI\ DO' IiII ""...."CI~ , 

balok 

Data alae U4 Lt3 Lt2 Lt 1 

Vu KN 4.32 28.38 28.24 28.2 26.51 

fy 
fe 

MPa 
MPa 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

I mm 2500 2500 2500 2500 2500 

h mm 400 400 400 400 400 

b mm 150 200 200 200 200 

d mm 342 342 342 342 342 

d/4 
dI2 

mm 
mm 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

85.5 
171 

Vukritis KN 3.469824 22.794816 22.682368 22.65024 21.292832 

Ve KN 42.75 57 57 57 57 

Vs1 KN 85.5 114 114 114 114 

Vs2 KN 171 228 228 228 228 

tela 0.6 0.6 0.6 0.6 0.6 

aVe KN 25.65 34.2 34.2 34.2 342 

a 112Vc KN 12.825 17.1 17.1 17.1 17.1 

aVs1 KN 51.3 68.4 68.4 68.4 68.4 

aVs2 KN 102.6 136.8 136.8 136.8 136.8 

a (Vo+Vs1) 
6 (Vo+Vs2) 

KN 
KN 

76.95 
128.25 

Vu<1 

102.6 
171 

1<Vu<2 

102.6 
171 

1<Vu<2 

102.6 
171 

1<Vu<2 

102.6 
171 

1<Vu<2 

0 10 10 10 10 10 

A10 mm:l 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 a 0 

a Vs=Vu- aVe 0 0 0 a 0 

Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil . . . . 
area 2 2<Vue3 2<Vu<3 2<Vue3 2<Vu<3 2<Vu<3 

x mm 0 0 0 0 0 
a Vs=Vu • eVe KN 0 0 0 a 0 
Vs KN 0 0 0 0 0 

s mm 0 a 0 a 0 

smaks mm 0 a 0 a 0 

hasil . . - - . 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm a 1506.342495 1513.810198 1515.957447 1612.599019 

s mm o 565.7142857 565.7142857 565.7142857 565.7142857 

smaks mm o dl2 atau 600 mm dI2 atau 600 mm dl2 atau 600 mm dl2 atau 600 mm 

hasil . P1D·17D P1D·17D P1D-17D P1D·17D 

area 4 Vue1 Vu<1 Vu<1 Vu<1 Vue1 

. tnP ~I geser _tnptu'g8S$[ .lr)R.lu.lg~L __l1JpJH!.geseL . JlJp_1UJ.il~~ 
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I aDeI tnt t"'emltungan wlilnoan Ober uctlUr\ DO' IoiII '"""'Uld::t 0 

Data alao Lt4 
balok 
Lt3 Lt2 Lt 1 

Vu KN 10.3 31.54 27.48 26.13 25.57 

fy 
fc 

MPa 
MPa 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

I mm 2500 2500 2500 2500 2500 

h mm 400 400 400 400 400 

b mm 150 200 200 200 200 

d mm 342 342 342 342 342 

dJ4 mm 85.5 85.5 85.5 85.5 85.5 

dJ2 mm 171 171 171 171 171 

Vu kritis KN 10.923856 25.332928 22.071936 20.987616 20.537824 

Vo KN 42.75 57 57 57 57 

Vsl KN 85.5 114 114 114 114 

Vs2 KN 171 228 226 228 228 

teta 0.6 0.6 0.6 0.6 0.6 

eVe KN 25.65 342 34.2 34.2 342 

e 112Ve KN 12.825 17.1 17.1 17.1 17.1 

eVs1 KN 51.3 68.4 68.4 68.4 68.4 

llVs2 KN 1U2.6 136.ll 136.8 136.6 136.8 

e (Vc+Vs1) KN 76.95 102.6 102.6 102.6 102.6 

e (Vc+Vs2) KN 12825 171 171 171 171 

Vu<1 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 
(') 10 10 10 10 10 

A 1121 mm~ 157.1426571 157.1428571 157.1426571 157.1428571 157.1426571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 0 0 

evs=vu· eVe 0 0 0 0 0 

Vs KN 0 0 0 0 0 

5 mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

has;1 . . . . . 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm 0 0 0 0 0 

e Vs=Vu - eVe KN 0 0 0 0 0 

Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil . . . . . 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm 0 1355.421687 1555.676656 1636.050517 1671.881111 

5 mm 0 565.7142857 565.7142657 565.7142857 565.7142857 

smaks mm o dI2 atau 600 mm dI2 atau 600 mm dI2 atau 600 mm dI2 atau 600 mm 

hasil P10·170 P10·170 P10·170 P10·170 

area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

Inaltlla_. Inatula_ Ina lui oeser Ina lui aese' Ino lui !leser 
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I aDeI ~U t'emrwngan lUlanaan Qeser DaIOI( DOrlal "'-U'd::i ~ 

balok 
Data alae Lt4 Lt3 Lt2 Lt1 

Vu KN 2.85 44.47 32.18 32.13 32.34 

fy 
fe 

MPa 
MPa 

240 
25 

240 
25 

240 
25 

240 
25 

240 
25 

I mm 2500 2500 2500 2500 2500 

h mm 400 400 400 400 400 

b mm 150 200 200 200 200 

d mm 342 342 342 342 342 

cl/4 
cI/2 
Vukrilis 

mm 
mm 
KN 

85.5 
171 

2.28912 

85.5 
171 

35.718304 

85.5 
171 

25.848976 

85.5 
171 

25.806816 

85.5 
171 

25.975488 

Ve KN 42.75 57 57 57 57 

Vsl KN 85.5 114 114 114 114 

Vs2 KN 171 228 228 228 228 

tata 0.6 0.6 0.6 0.6 0.6 

eVe KN 25.65 342 342 342 342 

e 112\'c KN 12.825 17.1 17.1 17.1 17.1 

e Vs1 KN 51.3 68.4 68.4 68.4 68.4 

aVs2 KN 102.6 136.8 136.8 136.8 136.8 

a (Vc+Vs1) 
e (Vc+Vs2) 

KN 
KN 

76.95 
128.25 

Vu<1 

102.6 
171 

2<Vu<3 

102.6 
171 

1<Vu<2 

102.6 
171 

1<Vu<2 

102.6 
171 

1<Vu<2 

0 10 10 10 10 10 

Al" mm:l 157.1428571 157.1428571 157.1428571 157.1428571 157.1428571 

area 1 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 3<Vu<4 

x mm 0 0 0 0 0 

a Vs=Vu - aVe 0 0 0 0 0 

Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil · . . . . 
area 2 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

l( mm 0 1922.644479 0 0 0 

evs=Vu - eVe KN 0 68.4 0 0 0 

Vs KN 0 114 0 0 0 

s mm 0 113.1428571 0 0 0 

smaks mm oldJ2 amu 600 mm 0 0 0 

hasil · P10-110 . 
area 3 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm 0 961.3222397 1328.484885 1330.532213 1321.892393 

s 
smaks 

mm 
mm 

0 585.7142857 585.7142857 585.7142857 565.7142857 
oIcu2 amu 600 mm ~12 a1au 600 mm llr.2atau600mm dl2 atau 600 mm 

halil · P10-170 1'10-170 1'10-170 1'10·170 

area 4 Vu<1 Vu<1 Vu<1 Vu<1 Vu<1 

Inc lui oeser In" lui "eser tn"tulo_r Inc lui oeS9r 10"1\.11 "ner 

I: 
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I aoel ;::J1 rernllungan lUldoaafi UdIUI\ ,",~a;:» ~ 

Ianlai 4 

data-data 
lantai 5 

lao! tum 

fc Mpa 
tumT-f 

25 

fy Mpa 
2525 

400400400 
0.80.80.8<IJ 

0.85 0.850.85~ 
40 40 

d' mm 
40ph rom 

585858 
0.02709 0.027090.02709ph 

0.020320.02032 0.02032pmak! 
0.00350.0035 0.0035pmin 
0.01016 

m 
0.01016 0.01016prencana 

18.8235 18.6235 
rn MPa 

18.8235 
3.67544 

mu KNm 
3.675443.67544 

41.23 

mn KNm 
42.24 6.21 

51.53757.762552.8 
16 

A 1121 

16160 mm 
mm:l. 201.143201.143201.143 

200 

h mm 
200b mm 200 

400 

dada mm 
400400 

342 

d perlu mm 
342342 
102.762 264.784 

tipe 
268.008 

sebelahsebelahsebelah 
TULSEBELAH 

2.20314 

pbaru 

0.331832.2571Rn baru MPa 
0.00092 0.006090.00624 

416.571 
n 

62.7432As mm' 426.n5 
2 

As ada mm~ 

23 
402.286 

a mm 
402.286603.429 

37.8622 

mn KNm 
37.862256.7933 

51.9864 
aman 

75.6949 51.9864 
amanaman 

TULRANGKAP 
p1 0 0 0 0 

As 1 mm~O 0 0 0 

a mm 0 0 0 0 

mn1 KNm 0 0 0 0 

mn2 KNm 0 0 0 0 

Is' MPa 0 0 0 0 

As'=As2 mm~ 0 0 0 0 
n 0 0 0 0 
As' '" As2 ada mm~ 0 0 0 0 
As mm'O 0 0 0 

n 0 0 0 0 
As ada mm~ 0 0 0 0 

p 0 0 0 0 
p' 0 0 0 0 

p1 0 0 0 0 
fs' MPa 0 0 0 0 

a mm 0 0 0 0 
mn KNmO 0 0 0 

- -

lao(
25 
400 
0.8 
0.85 
40 
58 

lantai 3
 
tumH
 Iao!-l 

25 25 
400 400 

0.80.8 
0.85 

40 
0.85 

40 
58 58 

Iantai 2 
tum  lao(· 

25 25 
400 400 
0.8 0.8 

0.85 
40 
0.85 

40 
58 58 

lantai 1
 
tum -)
 Iao!-l 

25 25 
400 400 

0.80.8 
0.85 

40 
0.85 

40 
58 58 

0.02709 
0.02032 
0.0035 
0.01016 
18.6235 
3.67544 
5.92 
7.4 
16 
201.143 

200 
400 
342 
100.334 
sebelah 

0.31634 
0.00087 

59.8132 
2 
402.286 
37.8622 
51.9864 

aman 

-

0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
41.17 
51.4625 
16 
201.143 

200 
400 
342 
264.592 
sebelah 

2.19993 
0.00608 

415.964 
2 
402.286 
37.8622 
51.9864 

aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 

0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
5.88 
7.35 
16 
201.143 

200 
400 
342 
99.9941 
sebelah 

0.3142 
0.00087 

59.4091 
2 
402.286 
37.8622 
51.9864 

aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-

0.02709 
0.02032 
0.0035 
0.01016 
18.6235 
3.67544 
41.16 
51.45 
16 
201.143 

200 
400 
342 
264.559 
sebelah 

2.19939 
0.00608 

415.863 
2 
402.286 
37.8622 
51.9864 

aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-

0.02709 
0.02032 
0.0035 
0.01016 
18.6235 
3.67544 
5.84 
7.3 
16 
201.143 

200 
400 
342 
99.8534 
sebelah 

0.31206 
0.00088 

59.0049 
2 
402.286 
37.8622 
51.9864 

aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-

0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
40.89 
51.1125 
16 
201.143 

200 
400 
342 
263.69 
sebelah 

2.18497 
0.00604 

413.135 
2 
402.286 
37.8622 
51.9864 

aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
n 
0 
0 
0 
0 

-

0.02709 
0.02032 
0.0035 
0.01016 
18.8235 
3.67544 
5.86 
7.325 
16 
201.143 

200 
400 
342 
99.8239 
sebelah 

0.31313 
0.00087 

59.207 
2 
402.286 
37.8622 
51.9864 

aman 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 



3.92 

Tabel 92 Perhitungan tulangan balok D-Elas 3
 
lantai 1
 

Ianl.
 
Iantai 2
 lantai 3
 Ianta; 4
 lantai 5
 

lanl-) laD(-) tuml-l 

fc Mpa 

tuml-llao(-) tum tum(-)IaD(tum data-data 
25 25 25
25
25 25
25
25
25
 25
 

400 400
400
400
 400
400
400
400
fy Mpa 400
 400
 
0.8 0.80.80.8 0.80.80.80.80.8 0.8<I> 

0.85 0.85 0.850.850.85 0.850.850.850.85 0.85
 
40
 

IJ 
40 40
40
 

58 58 58
 
40
 40
40
40
40
 40
ph mm 

58
 58
58
58
58
58
 58
d' mm 
0.02709 0.02709 0.027090.027090.02709 
0.02032 

0.027090.027090.027090.02709 0.02709ph 
0.02032 0.020320.02032 0.02032 

0.0035 
0.020320.020320.020320.02032 0.02032pmaks 

0.0035 0.0035 0.00350.00350.00350.00350.00350.00350.0035pmin 
0.01016 0.01016 0.010160.010160.010160.010160.010160.010160.010160.01016prencana 

18.8235 18.8235 18.8235 18.823518.8235 18.823518.823518.823518.823518.8235m 
3.67544 3.67544 3.675443.675443.67544 3.675443.675443.675443.67544rn MPa 3.67544 

107.92 30.28106.41 29.71106.88 29.9430.09107.1130.26mu KNm 106.7 
134.9 37.85133.013 37.1375133.6	 37.42537.612537.825 133.888mn KNm 133.375 

16 16 16
16
16 16
16
16
 16
{)	 nun 16
 
201.143 201.143 201.143 201.143201.143mm:.! 201.143201.143201.143201.143201.143A10 

200 200
 

h mm
 

200
 200
200 200
200
200
 200
 200
b	 mm 
400
 400 400
400
 400
400
 400
400
400
 400
 

342
 342
 342 342
342
 342
342
342
342
 342
dada mm 
224.769 428.387	 226.915 

sebelah 
425.38426.318 225.638226.202226.84 426.777425.959d perlu mm 

rangkaprangkap sebelahsebelahrangkapsebelahsebelah rangkaprangkaptipe 
TULSEeELAH 
Rn baru MPa 0 1.61802 

0 0.00447 
1.587561.59985 001.6078700 1.61695 

0 0.004390 0.004420 0.004440 0.00447p baru 

0 305.9360 300.1770 302.501304.0170As mm' 0 305.734 
2
 0 20 2
 02
00 2
n 

0 402.286 
0 37.8622 

mm:t 402.286402.286 0402.286 0402.286 00As ada 
37.8622 

mn KNm 
037.8622 0 37.8622037.8622mm 0a 

0 51.986451.986400 51.98640 51.98640 51.9864 
aman. amanamanaman -aman -- -

TULRANGKAP 
p1 0 0.01016 00.010160.01016 00.01016 00.01016 0 

694.955 0mm:t 694.955 000 694.9550 694.955694.955As 1
 
65.4075 065.4075 065.4075 000 65.4075a	 mm 65.4075 
65.9788 085.9788 000 85.978885.9788085.9788mn1 KNm 
48.9212 047.0337 000 47.821247.908747.3962 0mn2 KNm 

0 147.758 0147.758147.7!58 0147.758 01$' MPa 0147.758 
1165.81 0mm;l 01120.831134.83 01141.68 001129.47As'=As2 

2 0
0 2
 00 2
0 2
2
n 
il 402.286 0402.288 00402.286 402.286 0 402.2860As' = As2 ada mm

mm;l n 100774
 0 1097.24 0109724
1097.24 010Sl7.24 0As 
6 0
6
 06
 06
 06
 0n 

1206.86 012U6.1l6 0mm:i 1206.86 001206.86 0 1206.86As ada 
0.01764 0 0.01764 00.01764 000 0.017640.01764P o.oosee 000 O.OOSOOo.otJl>8lj 0.005000 00.00688p' 

0.01176 00 0.01176 00 0.011760.011760.01176 0p1 
209.373 0 

a mm 
209.373 0209.373 00209.373209.373 0fs' MPa 

0 93.7683 093.768393.7683 0093.768393.7683 0 
0 141.529 0141.529141.529 00141.529141.529 0mn KNm 

amanamanaman - -- -amanaman -
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Tabel 93 Perhitungan tu'angan balok D-Elas 4 
Iantai 5 lantai 4 lanta; 3 Ianta; 2 lanta; 1 

data-data 
rc 
fy 
ct> 

Mpa 
Mpa 

tum(-) 
25 

400 
0.8 

Iap(-) 
25 

400 
0.8 

tum -
25 

400 
0.8 

lao(
25 

400 
0.8 

tuml-) 
25 

400 
0.8 

Iap(-) 
25 

400 
0.8 

tum(-) 
25 

400 
0.8 

lao(
25 

400 
0.8 

tum 
25 

400 
0.8 

IaD(

25 
400 
0.8 

II 
ph 
d' 

mm 
mm 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

0.85 
40 
58 

ph 
pmab 
pmin 

P'""""""a 
m 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.DD35 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0D35 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.0035 
0.01016 
18.8235 

0.02709 
0.02032 

0.D035 
0.01016 
18.8235 

rn MPa 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 3.67544 

mu KNm 102.73 44.22 103.32 44.87 103.62 45.07 104.09 45.33 102.86 44.75 

mn KNm 128.413 55.275 129.15 56.0875 129.525 56.3375 130.113 56.6625 128.575 55.9375 

0 mm 16 16 16 16 16 16 16 16 16 16 

A 1121 mm" 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 201.143 

b mm 200 200 200 200 200 200 200 200 200 200 

h mm 400 400 400 400 400 400 400 400 400 400 

dada mm 342 342 342 342 342 342 342 342 342 342 

d perlu 
tipe 

mm 417.959 
rangkap 

274.217 
sebelah 

419.158 
rangkap 

276.225 
sebelah 

419.766 
rangkap 

276.84 
sebelah 

420.717 
rangkap 

2n.638 
sebelah 

418.224 
rangkap 

275,856 
sebelah 

TULSEBELAH 
Rn baru MPa 0 2.36291 0 2.39764 0 2.40833 0 2.42222 0 2.39123 

pbaru 0 0.00653 0 0.00663 0 0.D0666 0 0.0067 0 0.00661 

As mm2 0 446.78 0 453.348 0 455.368 0 457.995 0 452.135 

n 0 3 0 3 0 3 0 3 0 3 

As ada mm:': 0 603.429 0 603.429 0 603.429 0 603.429 0 603.429 

a mm 0 56.7933 0 56.7933 0 56.7933 0 56.7933 0 56.7933 

mn KNm 0 75.6949 0 75.6949 0 75.6949 0 75.6949 0 75.6949 
. aman . aman - aman - aman . aman 

TULRANGKAP 
p1 
As1 mm" 

0.01016 
694.955 

0 
0 

0.01016 
694.955 

0 
0 

0.01016 
694.955 

0 
0 

0.01016 
694.955 

0 
0 

0.01016 
694.955 

0 
0 

a mm 65.4075 0 65.4075 0 65.4075 0 65.4075 0 65.4075 0 

mn1 KNm 85.9788 0 85.9788 0 85.9788 0 85.9788 0 85.9788 0 

mn2 KNm 42.4337 0 43.1712 0 43.5462 0 44.1337 0 42.5962 0 

Is' MPa 147.758 0 147.756 0 147.758 0 147.758 0 147.758 0 

As'=As2 mm" 1011.21 0 1028.78 0 1037.72 0 1051.n 0 1015.08 0 

n 2 0 2 0 2 0 2 0 2 0 

As'= As2 ada mm" 402.286 0 402.286 0 402.2BlS 0 402.2115 0 402.2115 0 

At. mm:i 1007.24 0 1007.24 0 1007.24 0 1007.24 0 1007.24 0 

n 6 0 6 0 6 0 6 0 6 0 

A.. Il<l" mm" 1;10686 0 1206.86 0 1206.86 0 1206,86 0 1206.86 0 

p 
p' 
p1 
Is' MPa 

0.01764 
O.OO~ 

0.01176 
209.373 

0 
0 
0 
0 

0.01784 
O.OO!lM 
0.01176 
209.373 

0 
0 
0 
0 

0.01784 
O.OOM8 
0.01176 
209.373 

0 
0 
0 
a 

0.01784 
0.00!lM 
0.01176 
209.373 

0 
0 
0 
0 

0.01764 
0.00!lM 
0.01176 
209.373 

0 
0 
0 
0 

a mm 93.7683 0 93.7683 a 93.7683 0 93.7683 0 93.7683 0 

mn KNm 141.520 0 141.629 0 141.529 0 141.529 0 141.529 0 
aman - aman - aman - aman - aman -
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balok
 

Data
 Lt1 

Vu KN 
Lt2ll4 Lt3Lt5 

26 26.02 27.62 

fy MPa 
26.49 26.01 

240 240 240 240 240 

rc MPa 25 25 25 25 25 

I mm 3000 3000 3000 3000 3000 

h mm 400 400 400 400 400 

b mm 300 300 300 300 300 

d mm 342 342 342 342 342 

d/4 mm 65.5 65.5 65.5 65.5 65.5 

dI2 mm 171 171 171 

Vu kritis KN 
171 171 

23.61764 23.41636 23.406 23.42472 23.25752 

Ve KN 65.5 65.5 65.5 65.5 65.5 

Vs1 KN 171 171 171 171 171 

Vs2 KN 342 342 342 342 342 

leta 0.6 0.6 0.6 0.6 0.6 

9Ve KN 51.3 51.3 51.3 51.3 51.3 

9112Vc KN 25.65 25.65 25.65 25.65 25.65 

9Vs1 KN 102.6 102.6 102.6 102.6 102.6 

9Vs2 KN 205.2 205.2 205.2 205.2 205.2 

9 (Ve+Vs1) KN 153.9 153.9 153.9 153.9 153.9 

9 (Ve+Vs2) KN 256.5 256.5 256.5 256.5 256.5 
Vu<1 Vu<1 Vu<1Vu<1 Vu<1 

10 10 10 10 10 

A10 mmOl 157.14266 157.14266 157.14266 157.14266 157.14266 

area 1 

0 

3<Vu<4 3<Vu<4 

x mm 0 0 0 0 0 
9Vs =Vu - We 

3<Vu<4 3<Vu<4 3<Vu<4 

0 0 0 0 0 

Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil - ·· · · 
2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm 0 0 0 0 0 

9Vs =Vu - We KN 0 0 0 0 0 

Vs KN 0 0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil 

area 2 

- ·· · · 
1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm 0 
area 3 

0 0 0 0 

s mm 0 0 0 0 0 

smaks mm 0 0 0 0 0 

hasil . ·· ·· 
Vu<1 Vu<1 Vu<1 

InD lui aeser InDtul aese 
Vu<1 Vu<1area 4 

tnD lui aeser InD lui aeser! tnD lui aese~ 
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Tabel 9S Perhitungan tulanaan eser balak D-Elas 3 

Data 
balok 
U5 

59.44 
240 

25 
3000 

400 
300 
342 

85.5 
171 

52.22564 
85.5 
171 
342 
0.6 

51.3 
25.65 
102.6 
205.2 
153.9 
256.5 

2<Vu<3 
10 

157."14286 
3<Vu<4 

0 
0 
0 
0 
0 

-
2<Vu<3 

2589.1655 
102.6 

171 
75.428571 

P10-7S 
1<Vu<2 

1291\.5828 
377.14286 

tau600mm 
P10-i70

Vu<1 
Ina lui aeser 

~au600mm 

Lt4 
59.83 

240 
25 

3000 
400 
300 
342 
85.5 
171 

52.614 
85.5 
171 
342 
0.6 

51.3 
25.65 
102.6 
205.2 
153.9 
256.5 

2<Vu<3 
10 

157.14286 
3<Vu<4 

0 
0 
0 
0 
0 

-
2<Vu<3 

2572.2881 
102.6 

171 
75.428571 

P10-7S 
1<Vu<2 

1286.1441 
377.14286 

tau600mm 
' Pi 0-170 

Vu<1 
Ina tul aesel 

tau600mm 

Lt3 
59.78 

240 
25 

3000 
400 
300 
342 

85.5 
171 

52.56564 
85.5 
171 
342 
0.6 

51.3 
25.65 
102.6 
205.2 
153.9 
256.5 

2<Vu<3 
10 

157.14286 
3<Vu<4 

0 
0 
0 
0 
0 
. 

2<Vu<3 
2574.4396 

102.6 
171 

75.428571 
lau600mm 

P10-7S 
1<Vu<2 

1287.2198 
377.14286 

Pi0-HO 
Vuei 

Ina lui oeser 

~au600mm 

Lt2 
59.62 

240 
25 

3000 
400 
300 
342 
85.5 
171 

52.404 
85.5 
171 
342 
0.6 

51.3 
25.65 
102.6 
205.2 
153.9 
256.5 

2<Vu<3 
10 

157.14286 
3<Vu<4 

0 
0 
0 
0 
0 
. 

2<Vu<3 
2581.3485 

102.6 
171 

75.428571 
tau 600 mm 

P10·75 
1<Vu<2 

1290.6743 
377.14286 

P10-170 
Vue1 

lnp luI oeser 

tau600mm 

Lt1 

Vu 
fy 
fe 
I 
h 
b 
d 
dJ4 
dJ2 
Vu kr~is 

Ve 
Vs1 
Vs2 
teta 
9Ve 
9112\'. 
OVs1 
eVs2 
e(Vc+Vs1 
e(Ye+Vs2 

0 
A10 
area 1 
x 
evs =Vu - eve 
Vs 
s 
smaks 
hasil 
area 2 
x 
evs =Vu-
Vs 
s 
smaks 
hasil 
area 3 
x 
$ 

smalls 
hasll 
area 4 

KN 
MPa 
MPa 
mm 
mm 
mm 
mm 
mm 
mm 
KN 
KN 
KN 
KN 

KN 
KN 
KN 
KN 
KN 
KN 

mm~ 

mm 

KN 
mm 
mm 

mm 
KN 
KN 

mm 
mm 

mm 
rnm 
mm 

60.24 
240 

25 
3000 

400 
300 
342 
85.5 
171 

53.024 
85.5 
171 
342 
0.6 

51.3 
25.65 
102.6 
205.2 
153.9 
256.5 

2<Vu<3 
10 

157.14286 
3<Vu<4 

0 
0 
0 
0 
0 

2<Vu<3 
2554.7809 

102.6 
171 

75.428571 
au600mm 

P10-7S 
1<Vu<2 

1277.3904 
377.14286 

P10-170 
Vue1 

Ina tul oeser 

-

ilau 600 mm 
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eser balok lJ-etas 4
 
balok
 

Data
 

Tabel 96 Perhilungan lulanaan 

U1 

Vu KN 
LI2Lt4U5 U3 

44.06 44.12 44.27 43.83 

fy MPa 240 240 240 240 240 

fc MPa 25 25 25 25 25 

I mm 3000 3000 3000 3000 3000 

h mm 400 400 400 400 400 
b mm 300 300 300 300 300 

d mm 

43.97 

342 342 342 342 342 

d/4 mm 85.5 85.5 85.5 85.5 85.5 

dI2 mm 171 171 171 171 

Vukrnis KN 39.80604 39.89604 39.95604 40.10604 39.66604 

Vc KN 

171 

85.5 85.5 85.5 85.5 85.5 

Vs1 KN 171 171 171 171 

Vs2 KN 
171 
342 342 342 342 342 

lela 0.6 0.6 0.6 0.6 0.6 

BVe KN 51.3 51.3 51.3 51.3 51.3 

B112\'0 KN 25.65 25.65 25.65 25.65 25.65 

BVs1 KN 102.6 102.6 102.6 102.6 102.6 

BVs2 KN 205.2 205.2 205.2 205.2 205.2 

B(Ve+Vs1 KN 153.9 153.9 153.9 153.9 153.9 

B(Ve+Vs2 KN 256.5 256.5 256.5 256.5 256.5 
1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

10 10 10 10 10 

A10 mm:l 157.14286 157.14286 157.14286 157.14286 157.14286 

area 1 

0 

3<Vu<4 

x mm 0 
3<Vu<43<Vu<4 3<Vu<43<Vu<4 

0 0 0 0 

BVs =Vu -INc 0 0 0 0 

Vs KN 
0 

0 0 0 0 

s mm 0 
0 

0 0 0 0 

smaks mm 0 0 0 0 0 

hasil . . . -
2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 2<Vu<3 

x mm 0 
area 2 

0 0 0 0 

BVs=Vu- KN 0 0 0 0 

Vs KN 
0 

0 0 0 0 

s mm 0 
0 

0 0 0 0 

srnaks mm 0 0 0 0 0 
. . . .hasil -

1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 1<Vu<2 

x mm 1750.0569 1746.4821 
area 3 

1744.107 1738.1974 1755.6468 

s mm 3n.14286 3n.14286 3n.14286 3n.14286 3n.14286 
smalls rom llIu600mm llIu 600 mm tau 600 mm lau 600 mm tau 600mm 

hasil P10·i70 P10·170 P10·170 Pi 0-170 P10·170 

area 4 Vu<1 
Inn lui oeser! lnp lui oeser! Inn lui oeser! Inn lui oeser Inn lUI oeser 

Vu<1Vu<1Vu<1 Vu<1 
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A·2 A-4 A-7 A-8 
Alas Bawah Alas Bawah Alas Bawah Alas Bawah 

Dala-dala x yy yx yx x yx x yx yx'i 
Pd KN 36.52 36.52 56.31 56.31 42.05 42.05 63.15 63.15 41.94 41.94 64.74 64.74 35.55 35.55 61.67 61.67 
PI KN 3.94 3.94 3.94 3.94 3.52 3.52 3.52 3.52 3.43 3.43 3.43 3.43 3.66 3.66 3.66 3.66 
Pu KN 50.126 50.126 73.676 73.676 56.092 56.092 61.412 61.412 55.616 55.616 83.176 63.176 46.516 46.516 79.66 79.66 .Md KNm 4.17 2.75 0.1808- 1.5 - 0.564 0.9663 

-
5.58 4.64 - · · .MI KNm 1.66 0.655 .0.2103 0.9816- 0.3272 0.769- 2.11 1.39 -· 

Mux KNm 7.66 4.348 0.55344- 3.37066 - 1.20032- 2.41396 10.072- 7.792 -· · 
Md KNm 2.27 4.24- - - -

- -
2.1 

-
5.36 1.51 5.76 2.64- - 9.29- -.MI KNm 0.1644 .1.34 0.09699 0.07274 .0.2309 0.07349 0.07664- - 1.24 .Muy KNm .3.01904 7.232 .2.675164- .6.572364 .- 2.18144 7.029564- 3.293624 13.132 

L m 5.25 5.25 5.25 5.25 556 5.53 5.56 5.56 6.05 6.05 6.05 6.05 6.93 6.93 6.93 6.93 
tv MPa 400400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
Ic' MPa 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
d' mm 50 50 50 50)50 50 50 50 50 50 50 50 50 50 50 50 
b mm 400 400 400 4()J400 400 400 400 400 400 400 400 400 400 400 400
h mm 400 400 400 400 4()J400 400 400 400 400 400 400 400 400 400 400 
d mm 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 
lela 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Pu/O KN 77.12 77.12 113.65536 11355536 66.295385 66.295365 125.24923 125.24923 85.870769 85.870769 127.96308 127.96308 74.64 74.64 122.86154 122.86154
MuxlO KNm 11.764615 6.6892308 0.8514462 - 5.1859692- 1.6466462 3.7137846- 15.495365- 11.987692 · · MuylO KNm .4.6446769 .- 11.126154 4.1156617- 10.11136 3.3560615- 10.814745- 5.0874215 - 20.203077
b1 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.65 0.85 0.85 0.85 0.85 0.85 0.85
lulangan x y x y x y x y x y x y yx x y
e m 0.1528088 0.0602266 0.0588554 0.0978936 0.0098666 0.0476928 0.0414052 0.0807299 0.0215049 0.0390827 0.0290223 0.0645146 0.2076016 0.0678915 0.0975707 0.1644378
%Asl mm:.! 1.00% 1.00% 1.00% 1.OC% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00%
Asl mm-"! 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Dlul mm 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19A10 mm" 283.64286 283.64286 283.64286 28364286 283.64286 263.64266 263.64286 263.64286 283.64286 283.64266 283.64266 283.64286 283.64286 283.64286 283.64286 283.64286
jmllul bIg 5.6408965 5.6408965 5.6408965 5.6408965 5.5408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6406965
lui pakai bIg 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
cek 
Asl mm:.! 1701.8571 1701.8571 1701.8571 1701.8571 1;01.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571
As=As'=1/2.Asl mm:.! 850.92857 850.92857 850.92857 8:{)92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857Xb mm 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210ab mm 178.5 178.5 178.5 178.5 178.5 178.5l 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5Is' MPa 457.14286 457.14286 457.14286 4:7.14286 457.14266 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286Is' pakai MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400Pnb KN 1517.25 1517.25 1517.25 1:17.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 151725 1517.25 1517.25 1517.25 1517.25Mnb KNm 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453eb m 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1162627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627slalus p desak p desak p desak p desa~ p desak p desak p desak pdesak p desak pdesak p desak p desak p larik p desak pdesak pdesake m 0.1528088 0.0602266 0.0588554 0.097 8938 0.0098666 0.0476928 0.0414052 0.0807299 0.0215049 0.0390827 0.0290223 0.0845146 0.2076016 0.0678915 0.0975707 0.1644378Pn KN 1831.4785 2745.6396 2766.1106 2281.9843 3771.9219 2944.8868 3056.1843 2472.1665 3471.7154 3099.461 3302.0641 2427.5494 1530.2364 2636.586 2265.2924 1758.0139cek OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK 

i 

!'
I 
I 

! 

i, 

w 
<0 

""" 



•___• __ • _ ......_ •• •• ..___•• __ ................ _ .. " 011
~_ 'CI."~CI.' 

A-2 1\-4 A-7 A-8 
Alas Bawah Alas Bawah Alas Bawah Alas Bawah 

Dala-dala yx x yv x yx x yx x y'L x Y
Pd KN 199.85 199.85 215.68 215.68 205.37 205.37 221.21 221.21 212.09 212.09 227.93 227.93 229.94 229.94 245.77 245.77 
PI KN 27.93 27.93 27.93 27.93 34.27 34.27 34.27 34.27 33.94 33.94 33.94 33.94 27.68 27.68 27.68 27.68 
Pu KN 284.508 284.508 303.504 303.504 301.276 301.276 320.284 320.284 308.812 308.812 327.82 327.82 320.216 320.216 339.212 339.212 
Md KNm 1.3 0.4805 2.04-

-
-
-

- 2.62 - 1.97 - 2.42 2.1 0.6966- - -
MI KNm 1.2 0.6863 2.01 

- -
-
-

1.79 - 2.02 - 1.74 - 1.5 0.6821 --
Mux KNm 

-
3.48 1.67468 

- -
6.008 - - 4.925.664 5.596 5.688 1.92728- --

Md KNm 7.87 7.49 
- -

10.9~ -
-

9.51 - 8.96 . 6.23 .15.01- 6.96 
MI KNm 3.17 2.59 0.04903 0.07417 .0.1217 0.009084- - - 3.37 2.67-
Muy KNm . .14.516 13.132- 13.19444S- 11.530872 10.94672 .7.4905344- - 23.404- 12.624
L m 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 
fy MPa 400 400 400 400 400 4OC' 400 400 400 400 400 400 400 400 400 400
Ic' MPa 25 25 25 2E,25 25 25 25 25 25 25 25 25 25 25 25
If mm 50 50 50 50 50 5(' 50 50 50 50 50 50 50 50 50 50
b mm 400 400 400 400 400 4004OC' 400 400 400 400 400 400 400 400 400
h mm 400 400 400 400 400 4OC' 400 400 400 400 400 400 400 400 400 400
d mm 350 350 350 350 350 35(' 350 350 350 350 350 350 350 350 350 350
lela 0,65 0.65 0.65 0.65 0.65 0.6E· 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0,65 0,65
PuiO KN 437,70462 437.70462 466.92923 466.92923 463.50154 463.50154 492.74462 492.74462 475.09538 475.09538 504.33846 504.33846 492.64 492.64 521.86462 521.86462
MuxlO KNm 5,3538462 - 2.5764308 8.7138462 9.2430769- 8.6092308- 8.7507692- 7.5692308- 2.9650462-- -.Muy/O KNm 22.332308 - 20.203077 20.299151 17.739495- - 16.841108- 11.523899- 36.006154- 19.421538-b1 0,85 0.85 0.85 0,850.85 0.8E 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
lulangan x y x y x y yx x y x y x y x y 
e m 0.0122316 0.0510214 0.0055178 0.043268 0.0188 0.0437952 0.0187584 0.0360014 0.0181211 0.0354478 0.017351 0.0228495 0.0153646 0.0730882 0.0056816 0.0372157
%Asl mm' 1.00·.. 1.00% 1.00% 1.00·.. 1.00·.. 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00%
Asl mm<l 1600 1600 1600 1600 1600 1600l6OC' 1600 1600 1600 1600 1600 1600 1600 1600 1600
Dlul mm 19 19 19 19 19 1& 19 19 19 19 19 19 19 19 19 19
Ala mm<l 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286
jmllul bIg 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.640896E 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965
lui pakai bIg 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6cek 
Ast mm<l 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571As=As'=1/2.Asl mm<l 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857Xb mm 210 210 210 210 210 21C 210 210 210 210 210 210 210 210 210 210ab mm 178.5 178.5 178.5 178.5 178.5 17S.E 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5Is' MPa 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286Is' pakai MPa 400 400 400 400 400 40C 400 400 400 400 400 400 400 400 400 400Pnb KN 1517.25 1517.25 1517.25 1517.25 1517.25 1517.2E 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25Mnb KNm 267.43453 267.43453 267.43453 267.43453 267.43453 267.4345~ 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453eb m 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627status p desak p desak p desak p desak p desak p desak pdesak pdesak p desak p desak p desak p desak p desak p desak p desak p desak e m 0.0122316 0.0510214 0.0055178 0.043268 0.0188 0.0437952 0.0187584 0.0360014 0.0181211 0.0354478 0.017351 0.0228495 0.0153646 0.0730882 0.0056816 0.0372157Pn KN 3706.7662 2889.1966 3897.9441 3022.3409 3537.125 3012.8977 3538.1524 3158.8122 3553.9346 3169.7173 3573.1947 3440.0967 3623.8571 2567.4606 3893.0436 3135.153cek OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK 
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A·2 A-4 A·7 A-8 

Alas Bawah Alas Bawah Alas Bawah Alas Bawah 
Dala-dala yx x v yx x yx yx x'L Y x Y

Pd KN 343.07 343.07 358.38 358.38 344.65 344.65 360.49 360.49 351.53 351.53 367.36 367.36 374.16 374.16 389.99 389.99 
PI KN 52.49 52.49 3.94 3.94 64.76 64.76 64.76 64.76 64.32 64.32 64.32 64.32 52.25 52.25 52.25 52.25 
Pu KN 495.668 495.668 436.36 436.36 517.196 517.196 536.204 536.204 524.748 524.748 543.744 543.744 532.592 532.592 551.588 551.588 
Md KNm .0.1604 0.8736 0.6521 1.97 .- 0.5824-

-
1.89 0.1584- - 0.7903 -· .MI KNm 0.8552 0.6958 1.22 1.32-

- -
1.21 1.3- 0.807- 0.6643- -· 

Mux KNm .1.5608 2.1616 2.73452 4.476 .2.63488- 4.348 1.48128- 2.01124 -· . . . .Md KNm 4.85 5.53 5.61 .6.4 
- - - -

7.13 6.63 4.3 4.96- - -
MI KNm 2.24 2.27- 0.009417 0.007796 .0.01341 0.009144- -- -

2.26 2.34 .Muy KNm .9.404 .10.268- 6.7470512 7.6924736 8.577456 7.9706304 8.776- 9.696-
L m 4.2 4.2 4.2 4.2 42 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 
fy MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
fc' MPa 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 
d' mm 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 
b mm 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
h mm 400 400 400 400 400 400400 400 400 400 400 400 400 400 400 400 
d mm 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 
lela 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
PuiO KN 762.56615 762.56615 671.32308 671.32308 795.68615 795.68615 824.92923 824.92923 807.30462 807.30462 836.52923 836.52923 819.37231 819.37231 848.59692 848.59692 .MuxlO KNm .2.4012308 3.3255385 .- 4.2069538 6.8861538 4.0536615 6.6892308- 2.2788923 3.0942154- -· .Muy/O KNm 14.467692 15.796923 .- 10.380103- 11.834575 13.196086- 12.262508- 13.501538- 14.916923-
bl 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
lulangan x y x y x y yx x y x y x y x y 
e m 0.0031489 0.0189724 0.0049537 0.023531 0.0052872 QO,3Q455 0.0083476 0.0143462 0.0050212 0.0163459 0.0079964 0.0146588 0.0027813 0.0164779 0.0036463 0.0175783
%Asl mm:l 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00%
Asl mm:l 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Dlul mm 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
Al0 mm:l 283.64286 283.64286 283.64286 283.64286 283.64286 263.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286
jmltul bIg 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965
lui pakal bIg 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
cek 
Asl mm;J 1701.8571 1701.8571 1701.8571 1:>'01.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571
As=As'=ll2.Ast mm:.! 850.92857 850.92857 850.92857 850.92857 850.92857850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857
Xb mm 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210
ab mm 178.5 178.5 178.5 178.5 178.5 17E.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5Is' MPa 457.14286 457.14286 457.14286 4:;7.14286 457.14266 ~7.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286
fs' pakai MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
Pnb KN 1517.25 1517.25 1517.25 1517.25 1517.25 151725 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25
Mnb KNm 267.43453 267.43453 267.43453 2E7.43453 267.43453 :!67.4~3 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453
eb m 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627
slatus pdesak p desak p desak ~ desak p desak pde. pdesak pdesak pdesak p desak p desak p desak p desak p desak p desak p desak e m 0.0031489 0.0189724 0.0049537 C.023531 0.0052872 0.01~5 0.0083476 0.0143462 0.0050212 0.0163459 0.0079964 0.0146588 0.0027813 0.0164779 0.0036463 0.0175783Pn KN 3970.2211 3532.8837 3914.9143 3<l24.2909 3904.8638 3684.8652 3815.0009 3650.397 3912.8752 3598.6515 3825.1004 3642.209 3981.6794 3595.2864 3954.8229 3567.4866cek OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK 
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A·2 A-4 A·7 A-8 
Alas Bawah Alas Bawah Alas Bawah Alas Bawah 

Dala-dala x y x y x y x y x y x y x y x y 

Pd KN 486.53 486.53 502.17 502.17 483.75 48375 499.58 499.58 490.7 490.7 506.53 506.53 518.5 518.5 534.34 534.34 
PI KN 77.14 77.14 77.14 77.14 95.16 9516 95.16 95.16 94.58 94.58 3.43 3.43 77.06 77.06 77.06 77.06 
Pu KN 707.26 707.26 726.028 726.028 732.756 732.156 751.752 751.752 740.168 740.168 613.324 613.324 745.496 745.496 764.504 764.504 
Md KNm 0.3988 - 2.46 - 0.7171 - 2.7 - 0.7456 - 2.58 - 0.4012 - 1.81 

- -
MI KNm 1.1 1.3 - 1.46 - 1.75 . 1.46 - 1.67 - 1.1 -

-
1.01 -

Mux KNm 2.23856 . 5.032 3.-9652 - 6.04 - 3.23072 - 5.768 - 2.24144 - 3.788 -
Md KNm - 6 - 6.85 - 7.1 - 7.68 - 7.13 - 8.08 - 6.02 

- - 6.66 
MI KNm . 2.47 2.73 - 0.006i63 - 0.1488 - 0.05157 - 0.02908 -- -

2.46 - 2.66 
Muy KNm 11.152 - 12.588 85308208 - 9.45408 - 8.638512 - 9.742528 - 11.16 - 12.248 
l m 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 
fy MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
fc' MPa 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 
d' mm 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 
b mm 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
h mm 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
d mm 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 
lela 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
PuiO KN 1088.0923 1088.0923 1116.9662 1116.9662 1127-3169 1127.3i69 1156.5415 1156.5415 1138.72 1138.72 943.57538 943.57538 1146.9169 1146.9169 1176.16 1176.16 
MuxlO KNm 3.4439385 - 7.7415385 - 4.9177231 - 9.2923077 - 4.9703385 - 8.8738462 - 3.4483692 - 5.8276923 -
Muy/O KNm . 17.158923 - 19.366154 - 13.12434 - 14.544738 - 13.290018 - 14.988505 . 17.169231 - 18.843077 
bl 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 
lulangan x y x ). .( y x y x y x y x y x y 
e m 0.0031651 0.0157679 0.0069309 0.0173382 0.0043623 00116421 0.0080346 0.0125761 0.0043648 0.011671 0.0094045 0.0158848 0.0030066 0.0149699 0.0049548 0.0160208 
%Asl mm:.! 1.00% 1.00% 1.00% 1.00% 1.00% 1.0)°,(, 1.00°,(, 1.00% 1.00% 1.00°,(, 1.00°,(, 1.00% 1.00% 1.00% 1.00% 1.00% 
Asl mm' 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 
Dlul mm 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 
Al0 mm:.! 283.64286 283.64286 283.64286 283.64286 283.64286 233.64:286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 
jmllul bIg 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 56408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 
lui pakai bIg 6 6 6 6 6 6 6 6 6 6· 6 6 6 6 6 6 
cek 
Asl mm:l 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 
As=As'=1 I2.Asl mm:l 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857
Xb mm 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210
ab mm 178.5 178.5 178.5 178.5 178.5 11ll.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5
fs' MPa 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286
fs' pakai MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
Pnb KN 1517.25 1517.25 1517.25 1517.25 1517.25 1517'.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25
Mnb KNm 267.43453 267.43453 267.43453 267.43453 267.013453 257.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453
eb m 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.17621627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627
slalus pdesak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak 
e m 0.0031651 0.0157679 0.0069309 0.0173382 0.0043623 0.0116421 0.0080346 0.0125761 0.0043648 0.011671 0.0094045 0.0158848 0.0030066 0.0149699 0.0049548 0.0160208
Pn KN 3969.7166 3613.4553 3856.0779 3573.5168 39328651 3722.7955 3824.0005 3697.4657 3932.7882 3722.0061 3784.9242 3610.4511 3974.6467 3634.0972 3914.8799 3606.9612
cek OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK 
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A·2 A-4 A·7 A-8 
Alas Bawall Alas Bawah Alas Bawah Alas Bawah 

Dala-dala v y yx yx x y yx x yx x x Y 
Pd KN 630.33 630.33 653.1 653.1 622.31 622.31 643.06 643.06 629.61 629.61 648.66 648.66 664.14 664.14 679.86 679.86 
PI KN 101.81 101.81 101.81 101.81 125.55 125.55 125.55 125.55 124.93 124.93 124.93 124.93 101.94 101.94 101.94 101.94 
Pu KN 919.292 919.292 946.616 946.616 947.652 947.652 972.552 972.552 955.42 955.42 978.28 978.28 960.072 960.072 978.936 978.936 
Md KNm . .1.86 3.04 0.6782 1.56 0.2366· 1.13· 0.08144- 1.55-· · .MI KNm 0.233 .1.07 0.871 .0.6222 0.8512· - 0.4875· 0.978 0.978· · .Mux KNm 2.6048 5.36 1.88744 2.86752 1.64584· · 2.136- 1.662528- 3.4248-· · 
Md KNm .3.93 1..9 4.6- 2.24· 4.11 1.7 3.52-· - 1.17 
MI KNm 

· · .1.75· 
-

1.09 - 0.2602 
-
· 0.3982 . 0.1547 - 0.2306 - 1.81 · 1.81 

Muy KNm 7.516 4.024 5.93632 3.32512 5.17952· 2.40896- 7.12· - - 4.3· 
L m 6.04 6.04 6.04 6.G4 5.5 5.5 5.5 5.5 5.05 5.05 5.05 5.05 4.17 4.17 4.17 4.17 
fy MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
Ic' MPa 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 
d' mm 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 
b mm 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
h mm 400 400 400400 400 400 400 400 400 400 400 400 400 400 400 400 
d mm 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 
lela 0.65 0.65 Q.es0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
PUiO KN 1414.2954 1414.2954 1456.3323 1456.3323 1457.9262 1457.9262 14962338 1496.2338 1469.8769 1469.8769 1505.0462 1505.0462 1477.0338 1477.0338 1506.0554 1506.0554 
MuxlO KNm 4.0073846 .8.2461538 · 2.0037538 4.4115692· - 2.5320615 3.2861538 2.5577354- 5.2689231- - · .Muy/O KNm 11.563077 6.19076!i2 9.1328 5.1155692· 7.9684923· 3.7060923· - 10.953846- 6.6153846- -
b1 0.85 0.85 0.85 O.l!5 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 
lulangan x y x y yx yx yx yx yx x y 
e m 0.0028335 0.0081759 0.0056623 0lll425C9 0.0019917 0.0062642 0.0029464 0.003419 0.0017226 0.0054212 0.0021834 0.0024624 0.0017317 0.0074161 0.0034985 0.0043925 
%Asl mm4t 1.00% 1.00% 1.00% 1.00",(, 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 
Asl mm4t 1600 1600 1600 16C0 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 
Dlul mm 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
A1a mm' 283.64286 283.64286 283.64286 253.642E6 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286
jmllul bIg 5.6408965 5.6408965 5.6408965 5..64089€5 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 
luI pakai bIg 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
cek 
Asl mm:l 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571
As=As'=112.Asl mm:l 850.92857 850.92857 850.92857 850.928E7 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857
Xb mm 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210ab mm 178.5 178.5 178.5 1785 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5Is' MPa 457.14286 457.14286 457.14286 45.'.142E6 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286
Is' pakai MPa 400 400 400 4CO 400 400 400 400 400 400 400 400 400 400 400 400Pnb KN 1517.25 1517.25 1517.25 1517.~5 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25Mnb KNm 267.43453 267.43453 267.43453 257.434E·3 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 287.43453 267.43453 267.43453 267.43453 267.43453 267.43453eb m 0.1762627 0.1762627 0.1762627 o.17626~7 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627status p desak p desak p desak ~ desak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak e m 0.0028335 0.0081759 0.0056623 0..lXl425C9 0.0019917 0.0062642 0.0029484 0.003419 0.0017226 0.0054212 0.0021834 0.0024624 0.0017317 0.0074161 0.0034985 0.0043925Pn KN 3980.0477 38199327 3893.6222 3936.2648 4006.5159 3875.7156 3976.4602 3961.845 4015.0509 3900.8403 4000.4565 3991.6709 4014.7637 3841.9085 3959.3853 3931.9444cek OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK , 
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Dala·dala 
Pd 
PI 
Pu 
Md 
MI 
Mux 
Md 
MI 
Muy 
l 
tv 
Ic' 
d' 
b 
h 
d 
lela 
PuiO 
MuxlO 
MuylO 
b1 
lulangan 

e 
%Asl 
Asl 
Dlul 
Al0 

I jmllul 
lui pakai ~	 I 

I cek 
Asl 
As=As'=ll2.AsI 
Xb 
ab 
Is' 
Is' pakai 
Pnb 
Mnb 
eb 
slalus 
e 
Pn 
cek 

KN 
KN 
KN 

KNm 
KNm 
KNm 
KNm 
KNm 
KNm 

m 
MPa 
MPa 
mm 
mm 
mm 
mm 

KN 
KNm 
KNm 

m 
4tmm

mm:.! 
mm 

MPa 
KN 

KNm 
m 

m 
KN 

B·2 
Alas Bawah 

yx x 
27 27 46.89 

3.03 3.03 3.03 
37.248 37.248 61.116 

6.69 8.53-.2.06 2.99 
11.324 15.02-

14.77- -
2.24- -

1.000,(, 1.00% 1.00% 
1600 1600 1600 

19 19 19 
mm' 283.64286 283.64286 283.64286 

big 5.6408965 5.6408965 5.6408965 
big 6 6 6 

mm:l 1701.8571 1701.8571 1701.8571 

Alas 
y 

46.89 
3.03 

61.116 
-
-
-
12.96 

0.5142 

)l 

15.82 
0.0811 

19.11376 
2.23 

0.6203 
3.66848 

-
-. 21.308 16.37472- -

5.25 5.25 5.25 5.25 5.56 
400 400 400 400 400 

25 25 25 25 25 
50 50 50 50 50 

400 400 400 400 400 
400 400 400 400 400 
350 350 350 350 350 

0.65 0.65 0.65 0.65 0.65 
57.304615 57.304615 94.024615 94.024615 29.405765 
17.421538 . 23.107692 - 5.6438154 . 32.781538 25.191877- -

0.85 0.85 0.85 0.85 0.85 
x y )lx y 

alas alas alas alas alas 
0.3040163 0.5720576 0.2457622 0.2679285 0.1919287 

1.00% 1.00% 
1600 1600 

19 19 
283.64286 283.64286 
5.6408965 5.6408965 

6 6 

1701.8571 1701.8571 
mm:.! 850.92857 850.92857 850.92857 850.92857 850.92857 
mm 210 210 210 210 210 
mm 178.5 178.5 178.5 178.5 178.5 

400 400 400 400 400 400 
1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 

267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 
0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 Q1762627 

plank plank plank plank plank pdesak 
0.3040163 0.5720576 0.2457622 0.2679285 0.1919287 Q 1347302 
1186.8804 731.05479 1373.0052 1295.6847 1605.7726 1958.7496 

OK OK OK OK OK OK 

3-4 B-7 B-8 

y 
15.82 

0.0811 
19.11376 

-
-
-

1.51 
0.477 

2.5152 
5.56 
400 

25 
50 

400 
400 
350 

Cl.65 
29.405185 

. 
3.9618462 

Cl.85 
y 

alas 
0.1347302 

1.00'l' 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

MPa 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 

Bawah 
yx 

36.92 36.92 
0.0811 0.0811 

44.43376 44.43376 
2.92 -
1.53 -

5.952 -. 2.54 
0.1951-

3.36016-
5.56 5.56 
400 400 

25 25 
50 50 

400 400 
400 400 
350 350 

0.65 0.65 

Alas 
yx 

16.12 16.12 
0.1213 0.1213 

19.53808 19.53808 
.2.58 

0.7366 -
4.27456 -

1.31-
0.3927-. 2.20032 

6.05 6.05 
400 400 

25 25 
50 50 

400 400 
400 400 
350 350 

0.65 0.65 
68.359631 68.359631 30.058585 30.058565 
9.1569Z31 6.5762462- -

5.1694769 3.3851077- -
~ 0.850.85 0.85 0.85 

x )ly y 
alas alas alas alas 

0.1339522 0.0756218 0.218781 0.112617 
1.03% 1.00% 1.00% 1.00% 

1600 1600 1600 1600 
19 19 19 19 

283.64286 283.64286 283.64286 283.64286 
5.6408965 5.6408965 5.6408965 5.6408965 

6 6 6 6 

1701.8571 1701.8571 1701.8571 1701.8571 
850.92857 850.92857 850.92857 850.92857 

210 210 210 210 
173.5 178.5 178.5 178.5 

457.14286 457.14286 457.14286 457.14286 
400 400 400 400 

1517.25 1517.25 1517.25 1517.25 
267.43453 267.43453 267.43453 267.43453 
0.1762627 0.1762627 0.1762627 0.1762627 

pdesak pdesak plarlk p desak 
0.1339522 0.0756218 0.218781 0.112617 
1964.6252 2535.06 1480.5625 2140.7597 

OK OK OK OK 

Bawah 
yx 

38.92 38.92 
0.1213 0.1213 

46.89808 46.89808 
.3.26 

1.61 -.6.488 
1.87· 

0.0539· 
2.33024· 

6.05 6.05 
400 400 

25 25 
50 50 

400 400 
400 400 
350 350 

0.65 0.65 

Alas Bawah 
y yx x 

28 28 61.67 61.67 
3.35 3.35 3.66 3.66 

38.96 38.96 79.86 79.86 
.8.08 10.09 -

2.51 3.34- -
13.712 17.452- -

14.93 17.89-- .2.14- 0.2215 
.21.34 21.8224-

6.93 6.93 6.93 6.93 
400 400 400 400 

25 25 25 25 
50 50 50 50 

400 400 400 400 
400 400 400 400 
350 350 350 350 

0.65 0.65 0.65 0.65 
72.150892 72.150892 59.938462 59.938462 122.86154 122.86154 

.9.9815385 21.095385 26.849231- -
3.5849846 32.830769- 33.572923- -

0.85 0.85 0.85 0.85 0.85 0.85 
x y yx x y 

alas alas alas alas alas alas 
0.1383426 0.0496873 0.3519507 0.5477413 0.2185324 0.2732582 

1.00% 1.00% 1.000,(, 1.00% 1.00% 1.00% 
1600 1600 1600 1600 1600 1600 

19 19 19 19 19 19 
283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 
5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 

6 6 6 6 6 6 

1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 
850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 

210 210 210 210 210 210 
178.5 178.5 178.5 178.5 178.5 178.5 

457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 
400 400 400 400 400 400 

1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 
267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 
0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 

p desak p desak plank plarik plarlk p larik 
0.1383426 0.0496873 0.3519507 0.5477413 0.2185324 0.2732582 
1931.9219 2911.2611 1067.7931 757.44053 1481.6317 1278.3761 

OK OK OK OK OK OK 

~ .... 
a ..	 I\) 
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bel 103 Perhil lui_0. _.. "'_,''',,. _....kol 8 lanlai 3 -
8·2 

PuiO KN 328.04923 328.04923 356.72 356.72 309.12615 309.12615 338.35077 338.35077 311.59385 311.59385 340.83692 340.83692 360.48615 360.48615 389.71077 389.71077 
MuxlO KNm 23.993846 22.996923 18.96- 14.935385 .- 19.495385- 15.587692- - 25.316923 23.753846- -.Muy/O KNm 34.652308 29.304615 2.8467692- 2.1927385 11.273846- 8.7582523- 47.827692· - 29.224615- -
bl 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 
lulangan yx x x y yx yx'J x y x y yx 

alas alas alas alils alas alas alas alas alas alas alas alas alas alas alas alas 
e m 0.073141 0.1056314 0.0644677 0.0821502 0.0613342 0.0092091 0.0441417 0.0064807 0.0625667 0.0361812 0.0457336 0.0256963 0.0702299 0.1326755 0.0609525 0.0749905
%Asl mm4!' 1.00·.. 1.00% 1.00% 1.00% 1.00% 1.000.. 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00%
Asl mm:J 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Dlul mm 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
Al0 mm' 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286
jmllul bIg 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965
lui pakai bIg 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
cek 
Asl mm4! 1701.8571 1701.8571 1701.8571 1701.8571 1701.11571 1701.85:"1 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571As=As'=1/2.Asl mm;( 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857Xb mm 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210ab mm 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5Is' MPa 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286
fs' pakai MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400Pnb KN 1517.25 1517.25 1517.25 1517.25 1511.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 I ,1517.25Mnb KNm 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453eb m 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627slatus p desak p desak p desak p desak p desak p desalt p desak p desak p desak pdesak p desak p desak p desak p desak p desak p desak e m 0.073141 0.1056314 0.0644677 0.0821502 0.0613342 0.0092091 0.0441417 0.0064807 0.0625667 0.0361812 0.0457336 0.0256963 0.0702299 0.1326755 0.0609525 0.0749905Pn KN 2566.7766 2205.5152 2684.2055 2455.2316 2729.3256 3790.4488 3006.724 3869.318 2711.3987 3155.2859 2978.6846 3375.0257 2605.0239 1974.3442 2734.9256 2543.0558
cek OK OK OK OK OK OK : OK OK OK OK OK OK OK OK OK OK 

~ ..... 
o 
w 

8-4 8·7 8-8 

Data.<fala 
Pd KN 
PI KN 
Pu KN 
Md KNm 
MI KNm 
Mux KNm 
Md KNm 
MI KNm 
Muy KNm 
L m 
ty MPa 
lc' MPa 
d' mm 
b mm 
h mm 
d mm 
lela 

Alas 
x 

136.68 
30.76 

213.232 
8.53 
3.35 

15.596 
-
-
-

4.2 
400 

25 
50 

400 
400 
350 

0.65 

v 
136.68 
30.76 

213.232 
-
-. 
14.65 
3.09 

22.524 
4.2 
400 

25 
50 

400 
400 
350 

0.65 

Bawah 
x 

152.21 
30.76 

231.868 
8.03 
3.32 

14.948 
-
-
-

4.2 
400 

25 
50 

400 
400 
350 
0.65 

y 

152.21 
30.76 

231.868 
-
-
-

12.7 
2.38 

19.048 
4.2 

400 
25 
50 

400 
400 
350 
0.65 

Alas Bawah Alas 
x 

124.39 
32.29 

200.932 
5.91 
3.27 

12.324 
-
· 
· 

4.2 
400 

25 
50 

400 
400 
350 
0.65 

v x 
124.39 140.22 

32.29 32.29 
200.932 219.928 

4.41-
2.76-. 9.708 

1.52 -
0.0165 -
1.8504 -

4.2 4.2 
400 400 

25 25 
50 50 

400 400 
400 400 
350 350 

0.65 0.65 

y x 
140.22 125.86 
32.29 32.19 

219.928 202.536 
6.12· 
3.33· 

12.672· 
1.01 -

0.1333 -
1.42528 -

4.2 4.2 
400 400 

25 25 
50 50 

400 400 
400 400 
350 350 

0.65 0.65 

y 

125.86 
32.19 

202.536 
. 
-
-

5.92 
0.14 

7.328 
4.2 
400 

25 
50 

400 
400 
350 
0.65 

8awah Alas 
x 
141.7 
32.19 

221.544 
4.63 
2.86 

10.132 
-
-
-

4.2 
400 

25 
50 

400 
400 
350 

0.65 

v x 
141.7 152.93 
32.19 31.75 

221.544 234.316 
9.22-. 3.37 

16.456-
4.73 -.0.01054 

5.692864 -
4.2 4.2 
400 400 
25 25 
50 50 

400 400 
400 400 
350 350 

0.65 0.65 

y 

152.93 
31.75 

234.316 
-. 
-
21.52 

3.29 
31.088 

4.2 
400 

25 
50 

400 
400 
350 

0.65 

8awah 
x 

168.76 
31.75 

253.312 
8.32 
3.41 

15.44 
-
-
-

4.2 
400 

25 
50 

400 
400 
350 

0.65 

y 

168.76 
31.75 

253.312 
. 
-
-
12.59 
2.43 

18.996 
4.2 

400 
25 
50 

400 
400 
350 

0.65 

--~-~ .. --~.-. ~----- --"- ~-~_._~~~~.,......-~~~~ 
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B-2 
Alas Bawah 

Dala-dala yx x 
Pd KN 343.07 343.07 358.38 
PI KN 52.49 52.49 3.94 
Pu KN 495.668 495.668 436.36 
Md KNm .0.1604 0.8736 
MI KNm 0.8552 0.6958 
Mux KNm 1.5608 2.1616 
Md KNm 

-
4.85 -· 

MI KNm 2.24- -
Muy KNm 9.404 -· 
l m 4.2 4.2 4.2 
tv MPa 400 400 400 
fc' MPa 25 25 25 
d' mm 50 50 50 
b mm 400 400 400 
h mm 400 400 400 
d mm 350 350 350 
lela 0.65 0.65 0.65 
PuiO KN 762.56615 762.56615 671.32308 
MuxlO KNm .2.4012308 3.3255385 
Muy/O KNm .14.467692 
b1 

· 
0.85 0.85 0.85 

lulangan x y x 
alas alas alas 

e m 0.0031489 0.0189724 0.0049537 
°A.Asl mmJ 1.00% 1.00% 1.00% 
Asl mmJ 1600 1600 1600 
Dlul mm 19 19 19 
Al0 mmJ 283.64286 283.64286 283.64286 
jmllul bIg 5.6408965 5.6408965 5.6408965 
lui pakai bIg 6 6 6 
cek 
Asl mm4! 1701.8571 1701.8571 1701.8571 
As=As'=112.Asl mm:.! 850.92857 850.92857 850.92857 
Xb mm 210 210 210 
ab mm 178.5 178.5 178.5 
fa' MPa 457.14286 457.14286 457.14286 
fa' pakai MPa 400 400 400 
Pnb KN 1517.25 1517.25 1517.25 
Mnb KNm 267.43453 267.43453 267.43453 
eb m 0.1762627 0.1762627 0.1762627 
slalus p desak p desak p desak 
e m 0.0031489 0.0189724 0.0049537 
Pn KN 3970.2211 3532.8837 3914.9143 
cek OK OK OK 

B-4 B-7 B-8 
Alas Bawah Alas Bawah Alas Bawah 

y yx y x x yx yx yx-'L 
358.33 344.65 344.65 360.49 360.49 351.53 351.53 367.36 367.36 374.16 374.16 389.99 389.99 

3.94 64.76 64.76 64.76 64.76 64.32 64.32 64.32 64.32 52.25 52.25 52.25 52.25 
436.303 517.196 517.196 536.204 536.204 524.748 524.748 543.744 543.744 532.592 532.592 551.588 551.588 .0.6521 .- .0.5824 .-
- -

1.97 1.89- 0.1584 0.7903 

-
122 1.32 

-
1.21 1.3 .- - 0.807 0.6643- -

2.73452 4.476 2.63488- 4.348- 1.48128- 2.01124- -.5.53 
-

5.61 
-

. 6.63- 6.4- 7.13 4.3 4.96--
227 0.009417 0.007796 0.01341- 0.009144- 2.26- 2.43-

10268 6.7470672 7.6924736 8.577456 .- 7.9706304- - - 8.776- 9.84 
4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 
400 400 400 400 400 400 400 400 400 400 400 400 400 
25 25 25 25 25 25 25 25 25 25 25 25 25 
50 50 50 50 50 50 50 50 50 50 50 50 50 

400 400 400 400 400 400 400 400 400 400 400 400 400 
400 400 400 400 400 400 400 400 400 400 400 400 400 
350 350 350 350 350 350 350 350 350 350 350 350 350 

0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
671.32308 795.68615 795.68615 824.92923 824.92923 807.30462 807.30462 836.52923 836.52923 819.37231 819.37231 848.59692 848.59692 

4.2069538 6.8861538- 4.0536615- 6.6892308- 2.2788923- - 3.0942154- -.15.796923 .10.360103- 11.834575 13.196086 12.262508- 13.501538- 15.138462-
0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 

y ix y x y x y x y x y x y I'alas alas alas alas alaa alas alas alaa alas alas alaa alas alaa 
0.023531 0.0052872 0.0130455 0.0083476 0.0143462 0.0050212 0.0163459 )0.0079964 0.0146588 0.0027813 0.0164779 0.0038463 0.0178394 

1.00% 1.00% 1.00% 1.OO°A. 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 
1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600

19 19 19 19 19 19 19 19 19 19 19 19 19
283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286
5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 

6 6 6 6 6 6 6 6 6 6 6 6 6 

1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571
850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857

210 210 210 210 210 210 210 210 210 210 210 210 210
178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 

457.1~286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 
400 400 400 400 400 400 400 400 400 400 400 400 400

1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 ,267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453
0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 

p desak p desak pdesak p desak pdeaak p desak p desak p desak pdesak p deaak pdesak p desak p desak
0.023531 0.0052872 0.0130455 0.0083476 0.0143462 0.0050212 0.0163459 0.0079964 0.0146588 0.0027813 0.0164779 0.0036463 0.01783943424.2909 3904.8638 3684.8652 3815.0009 3650.397 3912.8752 3598.6515 3825.1004 3642.209 3981.6794 3595.2864 3954.8229 3560.9547

OK OK OK OK OK OK OK OK OK OK OK OK OK 
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B-2 

Alas Bawah 
Dala~ala vx x 

Pd 
PI 
Pu 
Md 
MI 
Mux 
Md 
MI 
Muy 
l 
fy 
fc' 
d' 
b 
h 
d 
lela 
PulQ 
MuxlO 
Muy/O 
bl 
lulangan 

e 
%Asl 
Asl 
Dlul 
Al0 
jmllul 
lui pakai 
cek 
Asl 
As=As'=1/2.Asl 
Xb 
ab 
fs' 
fs' pakal 
Pnb 
Mnb 
eb 
slalus 
e 
Pn 

KN 237.9 237.9 253.2 
KN 58.29 58.29 58.29 
KN 378.744 378.744 397.104 

KNm 7.39 6.68 
KNm 

· 
2.69 2.85 

KNm 
-

13.172 12.576 
KNm 

· 
9.3· · 

KNm 1.92· · 
KNm 14.232· -

m 4.2 4.2 4.2 
MPa 400 400 400 
MPa 25 25 25 
mm 50 50 50 
mm 400 400 400 
mm 400 400 400 
mm 350 350 350 

0.65 0.65 0.65 
KN 582.68308 582.68308 610.92923 

KNm 20.264615 19.347692 
KNm 

· 
21.895385· · 

0.85 0.85 0.85 
x y x 

alas alas alas 
m 0.0347781 0.0375768 0.0316693 

mm:.l 1.00% 1.00% 1.00% 
mm:.! 1600 1600 1600 
mm 19 19 19 

mm:.! 283.64286 283.64286 283.64286 
big 5.6408965 5.6408965 5.6408965 
big 6 6 6 

mm" 1701.8571 1701.8571 1701.8571 
mm" 850.92857 850.92857 850.92857 
mm 210 210 210 
mm 178.5 178.5 178.5 

MPa 457.14286 457.14286 457.14286 
MPa 400 400 400 

KN 1517.25 1517.25 1517.25 
KNm 267.43453 267.43453 267.43453 

m 0.1762627 0.1762627 0.1762627 
p desak p desak p desak 

m 0.0347781 0.0375768 0.0316693 
KN 3183.0126 3128.1843 3246.2231 

cek OK OK OK 

v 
253.2 
58.29 

397.104 

-
·
 
·
 
lC.Ol 

2 
15.212 

4.2 
400 
25 
50 

400 
400 
350 

C.65 

B4 B-7 B-8 
Bawah !.yx 

271.16 271.16 
59.37 59.37 

420.384 420.384 
6.74 . 

2.9 -
12.728 

9.44· 
2.07· 

14.64· 
4.2 4.2 

400	 400
 
25
 25 
50 50
 

400 400
 
400 400
 
350 350
 

0.65 0.65 
646.74462 646.74462 
19.581538 . 

· 22.523077 
0.85 0.85
 

x
 y
 
alas
 alas 

0.0302771 0.0348253
 
1.00% 1.00%
 

1600 1600
 
19 19 

283.64286 283.64286 
5.6408965 5.6408965
 

6
 6 

1701.8571 1701.8571 
850.92857 850.92857
 

210
 210 
178.5 178.5 

457.14286 457.14286
 
400
 400
 

1517.25
 1517.25 
267.43453 267.43453 
0.1762627 0.1762627
 

p desak
 p desak 
0.0302771 0.0348253 
3275.3548 3182.0721 

OK OK 

~ 

610.92923 

· 
23.403077 

0.85 
y 

alas 
0.0383073 

1.(0% 
1600 

19 
283.64286 
5.5408965 

6 

1701.8571 
850.92357 

210 
118.5 

457.14286 
400 

1511.25 
267.43453 
0.1762527 

p desak 
0.0383)73 
3'14.1339 

OK 

580.17231 
16.916923 

-
0.85 

x 
alas 

0.0291584 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0291584 
3299.1452 

OK 

Alas 
x 

228.14 
64.59 

377.112 
5.55 
2.71 

10.996 
. 
-
-

4.2 
400 

25 
50 

400 
400 
350 

0.65 

y 

228.14 
64.59 

377.112 
. 
-
-

2.81 
0.1891 

3.67456 
4.2 
400 

25 
50 

400 
400 
350 

0.65 
580.17231 

. 
5.6531692 

0.85 
y 

alas 
0.0097439 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0097439 
3775.3651 

OK 

Bawah 
x 

243.97 
64.59 

396.108 
4.24 
2.64 

9.312 
. 
. 
-

4.2 
400 

25 
50 

400 
400 
350 

0.65 
609.39692 
14.326154 

-
0.85 

x 
alas 

0.0235087 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0235087 
3424.8055 

OK 

y 

243.97 
64.59 

396.108 

-
.
 
.
 

2.33 
0.1891 

3.09856 
4.2 

400 
25 
50 

400 
400 
350 

0.65 
609.39692 

-
4.7670154 

0.85 
y 

alas 
0.0078225 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0078225 
3830.1217 

OK 

Alas 
x 

229.64 
64.42 

378.64 
5.58 
2.71 

11.032 
-
-
-

4.2 
400 
25 
50 

400 
400 
350 

0.65 
582.52308 
16.972308 

. 
0.85 

x 
alas 

0.0291359 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0291359 
3299.6292 

OK 

y 

229.64 
64.42 

378.64 

· 
-
· 

1.27 
0.2376 

1.90416 
4.2 
400 

25 
50 

400 
400 
350 
0.65 

582.52308 

· 
2.9294769 

0.85 
y 

alas 
0.0050289 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0050289 
3912.6423 

OK 

Bawah 
x 

506.53 
3.43 

613.324 
4.34 
2.68 

9.496 
. 
-
-

4.2 
400 

25 
50 

400 
400 
350 

0.65 
943.57538 
14.609231 

-
0.85 

x 
alas 

0.0154828 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0154828 
3620.8016 

OK 

y 

506.53 
3.43 

613.324 

· 
-
· 

2.17 
0.181 

2.8936 
4.2 
400 
25 
50 

400 
400 
350 

0.65 
943.57538 

· 
4.4516923 

0.85 
y 

alas 
0.0047179 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0047179 
3922.0522 

OK 

Alas 
x 

255.32 
59.37 

401.376 
7.36 
2.67 

13.104 

-
-. 

4.2 
400 

25 
50 

400 
400 
350 

0.65 
617.50154 

20.16 

-
0.85 

x 
alas 

0.0326477 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0326477 
3226.0594 

OK 

y 

255.32 
59.37 

401.376 
·
 
·
 
-

8.56 
1.96 

13.408 
4.2 
400 

25 
50 

400 
400 
350 

0.65 
617.50154 

· 
20.627692 

0.85 
y
 

alas
 
0.0334051
 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0334051 
3210.6224 

OK 

... 
o ".
01 ' 



I 

B-2 
Alas 

yDala~ala x x 
Pd KN 439.47 439.47 462.23 
PI KN 112.92 112.92 112.92 
Pu KN 708.036 708.036 735.348 
Md KNm 6.98 -
MI KNm 2.18 -
MUll KNm 11.864 10.328 
Md KNm 

-
7.15- -

MI KNm 1.55- -
Muy KNm 11.06 -
L m 6.04 6.04 
fy MPa 400 400 
Ic' MPa 25 25 
d' mm 50 50 
b mm 400 400 
h mm 400 400 
d mm 350 350 
lela 0.65 0.65 
PulO KN 1089.2662 1089.2662 1131.3046 
MuxlO KNm 18.252308 - 15.889231 
Muy/O KNm - 17.015385 -
bl 0.85 0.85 
lulangan x y x 

alas alas alas 
e m 0.0167562 0.0156207 0.0140451 
%Asl mm:l 1.00% 1.00% 1.00% 
Asl mm1 1600 1600 
Dlul mm 19 19 
Al0 mm:l 283.64286 283.64286 283.64286 
jmllul btg 5.6408965 5.6408965 5.6408965 
lui pakai big 6 6 
cek 
Asl mm~ 1701.8571 1701.8571 1701.8571 
As=As'=112.AsI mm:t 850.92857 850.92857 850.92857 650.92857 650.92857 850.92857 850.92857 
Xb mm 210 210 
ab mm 178.5 178.5 
Is' MPa 457.14286 457.14286 457.14286 
Is' pakai MPa 400 400 
Pnb KN 1517.25 1517.25 1517.25 
Mnb KNm 267.43453 267.43453 267.43453 267.43453 267.43453 
eb m 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 
slalus p desak p desak p desak 
e m 0.0167562 0.0156207 0.0140451 
Pn KN 3588.2146 3617.2457 3658.3189 3822.0403 3675.2409 
cek OK OK OK 

~_.,l;jI_,..__..__ . _.... _.......,. _.................. _u ...............................
'd 
B-4 B-7 B-8 

Bawah Alas Bawah Alas Bawah Alas Bawah 

5.58 
2.27 

6.04 
400 

25 
50 

400 
400 
350 

0.65 

0.85 

1600 
19 

6 

210 
178.5 

400 

v x x-'L 
462.23 4303.58 436.58 457.32 
112.92 129.63 129.63 129.63 

735.348 731304 731.304 756.192 
5.21 3.81- -
2.22 2.06--

9804 7.868--
3.69 1.41- -

0.9564 0.2859- -
5.95824 2.14944- -

6.04 5.5 5.5 5.5 
400 400 400 400 

25 25 25 25 
50 50 50 50 

400 400 400 400 
400 400 400 400 
350 350 350 350 

0.65 0.65 0.65 
1131.3046 

'J.65 
1125.0831 1125.0831 1163.3723 
15.083077 12.104615 

9.1665231 
- -

3.3068308 --
0.85 J.85 0.85 0.85 

y x y x 
alas alas alas alas 

0.OOS1026 0.Q134062 0.0029392 0.0104048 
1.00% 1.':>0% 1.OC'% 1.00% 

1600 1600 1600 1600 
19 19 19 19 

283.64286 283.64286 283.64286 283.64286 
5.6408965 5.6408965 5.6408965 5.6408965 

6 

1701.8571 

210 
178.5 

~57.14286 

400 
1517.25 

pdesak 

6 6 6 

1701.8571 1701.8571 1701.8571 

210 210 210 
178.5 176.5 178.5 

457.14286 457.14286 457.14286 
400 400 400 

1517.25 1517.25 151725 
267.43453 267.43453 

p desak p desak p desak 
0.ooe1026 0.0134062 0.0029392 ').0104046 

3976.7489 3756.8952 
OK m: OK OK 

y 
457.32 
129.63 

756.192 

-
-
-

0.5463 
0.3606 

1.23252 
5.5 

400 
25 
50 

400 
400 
350 

0.65 
1163.3723 

-
1.8961846 

0.85 
y 

alas 
0.0016299 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0016299 

4018.001 
OK 

x 
437.52 
129.11 

731.6 
4.99 
2.19 

9.492 
-
-
-

5.05 
400 

25 
50 

400 
400 
350 

0.65 
1125.5385 
14.603077 

-
0.85 

x 
alas 

0.0129743 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0129743 
3686.7701 

OK 

y 
437.52 
129.11 

731.6 

-
-
-

2.77 
0.009651 

3.3394416 
5.05 
400 

25 
50 

400 
400 
350 

0.65 
1125.5385 

-
5.1376025 

0.85 
y
 

alas
 
0.0045646
 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0045646 
3926.7074 

OK 

x . 
456.56 
129.11 

754.446 
3.49 
1.99 

7.372 

-
-
-

5.05 
400 
25 
50 

400 
400 
350 

0.65 
1160.6892 
11.341538 

-
0.85 

x 
alas 

0.0097714 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0097714 
3774.5947 

OK 

Y 
473.73 
113.97 

750.828 
-
-
- . 

2.59 
0.7774
 

4.35184
 
4.17 
400
 

25
 
50
 

400
 
400
 
350
 
0.65
 

1155.12
 
-

6.6951385 
0.85
 

y
 i 
i •alas 

0.0057961 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0057961 
3889.6283 

OK 

~ .... 
~ 

y 
456.56 
129.11 

754.448 
-
-
-

1.95 
0.09008 

2.464128 
5.05 
400 
25 
50 

400 
400 
350 

0.65 
1160.6892 

-
3.8217354 

0.85 
y
 

alas
 
0.0032926
 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0032926 
3965.7581 

OK 

x 
458.01 
113.97 

731.964 
6.35 
2.06 

10.916 
-
-
-

4.17 
400 

25 
50 

400 
400 
350 
0.65 

1126.0985 
16.793846 

-
0.85 

x 
alas 

0.0149133 
1.00·'" 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0149133 
3635.5702 

OK 

y 
458.01 
113.97 

731.964 

-
-
-

7.03 
1.75 

11.236 
4.17 
400 

25 
50 

400 
400 
350 

0.65 
1126.0985 

-
17.286154 

0.85 
y 

alas 
0.0153505 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0153505 
3624.2231 

OK 

x 
473.73 
113.97 

750.828 
4.72 
2.11 
9.04 

-
-
-

4.17 
400 

25 
50 

400 
400 
350 

0.65 
1155.12 

13.907692 
-

0.85 
x 

alas 
0.01204 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.01204 

3711.9605 
OK 

~---



a_._.. _.. --_'_'0' ___ ._. __• _Tabel 107 Perhil_. 'a-" kol C larial5 
C-2 C-4 

Alas Bawah Alas Bawah 
Dala-<lala x y x y x ~ x Y 

Pd KN 43.22 43.22 23.43 23.43 10.82 10.82 26.65 26.65 
PI KN 2.57 2.57 2.57 2.57 0.8412 0.8412 0.8412 0.8412 
Pu KN 55.976 55.976 32.228 32.228 14.32992 14.32992 33.32592 33.32592 
Md KNm 14.57 - 14.62 . 3.84 - 5.32 -
MI KNm 2.45 . 1.55 - 1.37 . 2.33 -
Mux KNm 21.404 - 20.024 - 6.8 - 10.112 -
Md KNm - 8.24 . 4.98 - 1.86 · 2.78 
MI KNm - 2.85 - 1.13 . 0.9638 · 1.87 
Muy KNm - 14.448 . 7.784 - 3.n408 · 6.328 
L m 5.25 5.25 5.25 5.25 5.56 5.56 5.56 5.56 
tv MPa 400 400 400 400 400 400 400 400 
fc' MPa 25 25 25 25 25 25 25 25 
d' mm 50 50 50 50 50 50 50 50 
b mm 400 400 400 400 400 400 400 400 
h mm 400 400 400 400 400 400 400 400 
d mm 350 350 350 350 350 350 350 350 
lela 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
PuiO KN 86.116923 86.116923 49.581538 49.581538 22.046031 22.046031 51.270646 51.270646 
MuxlO KNm 32.929231 . 30.806154 . 10.461538 . 15.556923 . 
Muy/O KNm - 22.227692 - 11.975385 - 5.8062769 - 9.7353846 
b1 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 
lulangan x y x y x y x y 
e m 0.3823782 0.2581106 0.6213231 0.2415291 0.4745316 0.2633706 0.3034275 0.1898822 
%Asl mmO! 1.00% 1.00% 1.00% 1.00% 1.()()O,(, 1.00% 1.00% 1.00% 
Asl mm:l 1600 1600 1600 1600 1600 1600 1600 1600 
Dlul mm 19 19 19 19 19 19 19 19 
A10 mm:l 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 
jmllul bIg 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 
lui pakal bIg 6 6 6 6 6 6 6 6 
cek 
Asl mm' 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 
As=As'=112.AsI mm' 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 
Xb mm 210 210 210 210 210 210 210 210 
ab mm 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 
fs' MPa 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 
fs' pakai MPa 400 400 400 400 400 400 400 400 
Pnb KN 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 
Mnb KNm 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 
eb m 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 
slalus 
e m 

plarik p larik 
0.3823782 0.2581106 

p larik 
0.6213231 

plarik 
0.2415291 

plarik p larlk p larik 
0.4745316 0.2633706 0.3034275 

plarik 
0.1898822 

Po KN 1003.8623 1328.8287 682.86141 1388.8334 849.78693 1310.8634 1188.5088 1616.1906 
cek OK OK OK OK OK OK OK OK 

~ ..... 
o -...s 

1-, 



...._ ..-_. _·· ..·... ··u...·· ................ kolom as C lanlai 4
 
C-2 C-4 C-7 C-8 

Alas Bawah Alas Bawah Alas Bawah Alas Bawah 
Dala-dala x xv x v v yV x x x xV y x V 

Pd KN 116.81 116.81 132.64 132.64 32.52 32.52 48.35 48.35 11.38 11.38 40.28 40.28 28.83 28.83 49.95 49.95 
PI KN 26.51 26.51 26.51 26.51 1.83 1.E3 1.83 1.83 0.7836 0.7836 0.7836 0.7836 2.87 2.87 2.87 2.87 
Pu KN 182.588 182.588 201.584 201.584 41.952 41.9!:-2 60.948 60.948 14.90976 14.90976 49.58976 49.58976 39.188 39.188 64.532 64.532 
Md KNm 15.45 11.57 5.03 5.7- 5.03- 26.88- - 20.35- - 26.68- -
MI KNm 3.01 .1.94 1.42- 1.76- 1.42 .1.39 

-
3.32- 1.39- - -.Mux KNm 23.356 16.988 8.308 .9.656- 8.308 34.24- 29.732- - 34.24 -.Md KNm .3.27 4.69 0.04984 0.76243- 0.04984- -

-
9.99 7.94 9.99 

MI KNm 
-- -. 0.9353 .1.56 0.5963- 0.3192 0.5963-

-
3.33- 2.35- 3.33-

Muy KNm 5.42048 8.124 1.013858- 1.425636- 1.013888- 17.316- 13.288- 17.316- -
L m 4.2 4.2 42 4.2 4.2 42 4.2 4.2 7.665 7.665 7.665 7.665 6.93 6.93 6.93 6.93 
fy MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
fc' MPa 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
d' mm 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 
b mm 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
h mm 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
d mm 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 
leta 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
PuiO KN 280.90462 280.90462 310.12923 310.12923 64.541538 64.541538 93.766154 93.766154 22.938092 22.938092 76.291938 76.291938 60.289231 60.289231 99.28 99.28
MuxlO KNm 35.932308 26.135385 12.781538- 14.855385 .12.781538-- 52.676923- 45.741538- 52.676923- -Muy/O KNm 8.3392 12.496462- 1.55982i7- 2.1932862- 1.5598277- 26.64- 20.443077- - 26.64
b1 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
tulangan x y x y x y x y x y x y yx x y 
e m 0.1279164 0.0296869 0.0842726 0.0403008 0.1960359 0.02416;8 0.1584301 0.023391 0.5572189 0.0680016 0.6904651 0.349185 0.7587016 0.3390834 0.5305895 0.268332
%Asl mmJ 1.00''(' 1.00% 1.00''(' 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00'llt 1.00% 1.00% 1.00% 1.00%
Asl mm' 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Dlul mm 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
A10 mmJ 283.64286 283.64286 283.64286 2~.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286
jmltul bIg 5.6408965 5.6408965 5.6408965 5.6400965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965
tul pakai btg 6 6 6 6 6 e 6 6 6 6 6 6 6 6 6 6
cek 
Ast mm:l 1701.8571 1701.8571 1701.8571 H01.8571 1701.8571 1701.85;1 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571
As=As'=1J2.Asl mm:l 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857
Xb mm 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210
ab mm 178.5 178.5 178.5 178.5 178.5 17R5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5fs' MPa 457.14286 457.14286 457.14286 45;.14286 457.14286 457.1428E 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286fs' pakai MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400Pnb KN 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25Mnb KNm 267.43453 267.43453 267.43453 26;.43453 267.43453 267.4345~ 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453eb m 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627status p desak p desak p desak p ~esak ptarik p desak p desak p desak p tarik p desak ptarik ptarik ptarik ptarik p tarik p tarik e m 0.1279164 0.0296869 0.0842726 0..J403008 0.1980359 0.02416;8 0.1584301 0.023391 0.5572189 0.0680016 0.6904651 0.349185 0.7587016 0.3390834 0.5305895 0.268332Pn KN 2011.439 3287.8623 2430.354 30;6.6107 1575.4681 3409.6534 1795.2139 3427.5261 746.93288 2635.0823 625.0351 1074.0104 576.8292 1097.3476 777.22789 1294.358cek OK OK 00(OK OK OK OK OK OK OK OK OK OK OK OK OK 
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C-2 C-4 C·7 COS 

Alas Bawall Atas Bawah Alas Bawah Alas Bawah 
Dala-dala yx x v yx x yx yx v x yx-'L 

Pd KN 197.04 197.04 212.35 212.35 90.02 90.02 100.85 105.85 97.16 97.16 112.99 112.99 136.69 136.69 152.52 152.52 
PI KN 48.55 48.55 48.55 48.55 23.07 23.07 23.07 23.07 29.74 29.74 29.74 29.74 30.03 30.03 30.03 30.03 
Pu KN 314.128 314.128 332.5 332.5 144.936 144.936 163.932 163.932 164.176 164.176 183.172 183.172 212.076 212.076 231.072 231.072 
Md KNm 19.3 17.02 4.84 4.3 3.85· 1.24 26.11· · 18.83- · · ·· 
MI KNm 1.22 1.75 4.61 3.36· 0.3162· 0.3162 3.63· 2.2· - · ·· Mux KNm 25.112 23.224 13.184 10.536· 5.12592· 1.99392· 37.14· 26.116·· · · 
Md KNm 1.58 1.68 1.19 3.5 1.32- · 

-
1.01 8.247.78· - · · ·· .MI KNm 0.2725 0.2663 0.3804· 0.9377- 0.4677 - - -

1.37 2.96 3.2· · - · Muy KNn .2.332 2.44208 2.03664 6.392 3.08432 1.96032 14.072· 15.008· · · 
l n 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 
tv MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
fc' MPa 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 
d' mm 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 
b mm 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
h mm 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
d mm 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350
lela 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
PuiO KN 483.27385 483.27385 511.53846 511.53846 222.97846 :22:<.97846 252.20308 252.20308 252.57846 252.57846 281.80308 281.80308 326.27077 326.27077 355.49538 355.49538 
MuxlO KNn 38.633846 35.729231 · 20.263077 16.209231 7.6880308· 3.0675692 57.138462 40.178462·· · · · Muy/O KNn .. 3.5876923 37570462 3.1332923 9.8338462· · 4.7451077 3.0158769 21.649231· 23.089231· · · bl 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
lulangan x y x y x y x y x y x y x y x y 
e n 0.0799419 0.0074237 0.0698466 o()073446 0.0909643 0.014052 0.0642706 0.0389918 0.0312221 0.0187867 0.0108855 0.0107021 0.1751259 0.0663536 0.113021 0.0649495 
''''Asl mrtf 1.00% 1.00% 1.00%1.00'''' 1.00% 1.00% 1.00% 1.00%1.00'''' 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00%
Asl mrtf 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Dlul mn 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
A10 mrtf 283.64286 283.64286 283.64286 233.64286 283.64286 :28~.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286
jmllul bt~ 5.6408965 5.6408965 5.6408965 5S408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965
lui pakai bt~ 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
cek 
Asl mrtf 1701.8571 1701.8571 1701.8571 tiOl.8571 1701.8571 17('1.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571
Aa=As'=1/2.Ast mrtf 850.92857 850.92857 850.92857 850.92857 850.92857 65".92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857
Xb mm 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210ab mm 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5fa' MPa 457.14286 457.14286 457.14286 457.14286 457.14286 :'57.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286fa' pakai MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400Pnb KN 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 151725 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25Mnb KNm 267.43453 267.43453 267.43453 257.43453 267.43453 :267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453eb m 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627atatus p desak p desak p desak Jl desak p desak p ~esak p desak p deaak p desak p desak p deaak p deaak p desak pdeaak p desak p deaak e n 0.0799419 0.0074237 0.0898466 00073446 0.0909643 0.014052 0.0642706 0.0389918 0.0312221 0.0187867 0.0108855 0.0107021 0.1751259 0.0663538 0.113021 0.0649495Pn KN 2481.6636 3841.6869 2610.1457 3843.99 2355.1223 38ea.1358 2687.0003 3101.1802 3255.5234 3537.4544 3743.5722 3748.6446 1695.5123 2657.7648 2137.1306 2677.4012cek OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK 
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Co2 C-4 C-7 C-8 
Alas Bawah Alas Bawah Alas Bawah Alas Bawah 

Dala-dala x V x '1 x -y x v x y x y x v x V 
Pd KN 275.66 275.66 291.31 291.31 149.75 149.75 165.58 165.58 171 171 186.83 186.83 225.35 225.35 241.18 241.18 
PI KN 70.22 70.22 70.22 70.22 45.2 45.2 45.2 45.2 59.5 59.5 59.5 59.5 58.94 56.94 56.94 56.94 
Pu KN 443.144 443.144 461.924 461.924 252.02 252.02 271.016 271.016 300.4 300.4 319.396 319.396 361.524 361.524 380.52 380.52 
Md KNm 14.03 14.08 - 4.69 . 4.56 - 1.81 - 1.17 - 14.56 . 15.66 -
MI KNm 2.21 - 2.44 - 2.12 - 2.29 - 0.6961 - 0.7416 0 -- - -

1.47 1.6 -
Mux KNm 20.372 20.8 9.02 9.136 - 3.28576 - 2.59056 - 19.824 - 21.352 -
Md KNm - 1.42 - 0.3888 - 1.58 - 1.85 - 0.5422 - 0.2853 - -- - -

5.39 6.23 
MI KNm - 0.2121 '3.358 0.9532 0.6559 - 0.2486 - 0.2295 - 2.15 - 2.46 

-Muy KNm 2.04336 1.03936 - 3.42112 0 3.26944 . 1.0484 - 0.70956 - 9.908 - 11.412 
l m 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 
ly MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
Ic' MPa 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 
d' mm 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 
b mm 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
h mm 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
d mm 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 
lela 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
PuiO KN 681.76 681.76 710.65231 710.65231 387.72308 387.72308 416.94769 416.94769 462.15385 462.15385 491.37846 491.37846 556.19077 556.19077 585.41538 585.41538 
MuxlO KNm 31.341538 0 32 - 13.876923 - 14.055385 - 5.0550154 - 3.9854769 - 30.498462 - 32.849231 -
Muy/O KNm 0 3.1436308 - 1.5990154 . 5.2832615 - 5.0299077 - 1.6129231 . 1.0916308 . 15.243077 - 17.556923 
bl 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 
lulangan x y x y x y x y x y x y x y x y 
e m 0.0459715 0.0046111 0.0450291 0.0022501 0.0357908 0.0135748 0.0337102 0.0120636 0.0109379 0.00349 0.0081108 0.0022216 0.0548345 0.0274062 0.0561127 0.0299905 
%Asl mm' 1.00-.. 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00%
Asl mm;l 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
DIu! mm 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
Al0 mm:i 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286
jmllul bIg 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965
lui pakai big 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
cek 
Asl mm:i 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571
As=As'=II2.Asl mm:l 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857
Xb mm 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210ab mm 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5Is' MPa 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286Is' pakal MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400Pnb KN 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25Mnb KNm 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453eb m 0.1762627 0,1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627slatus p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak e m 0,0459715 0.0046111 0,0450291 0,0022501 0.0357908 0,0135748 0.0337102 0.0120636 0.0109379 0.00349 0.0081108 0.0022216 0.0548345 0.0274062 0.0561127 0.0299905Pn KN 2974.5386 3925.2951 2991.0293 3998.3545 3162.952 3670.7596 3204.4457 3711.3199 3742.1245 3959.6474 3821.8043 3999.2531 2827.9419 3337.1164 2807.9883 3281.4159cek OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK 
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C-4C·2 Co7 COS 

Alas Bawah Alas Bawah Atas Bawah Atas Bawah 
Dala-dala y yy y yx x x x y yx x v 

Pd KN 354.16 354.16 370370 210.48 210.46 226.32 226.32 244.46 244.46 260.3 260.3 313.94 313.94 329.77 329.77 
PI KN 91.7 91.7 91.7 91.7 67.92 67.9267.92 67.92 89.38 89.38 89.38 89.38 83.49 83.49 83.97 83.97 
Pu KN 571.712 571.712 590.72 590.72 361.248 361.248 380.256 380.256 436.36 455.368436.36 455.368 510.312 510.312 530.076 530.076 
Md KNm 0 0 . 0 015.29 16.56 .4.4 

-
04.94 0.2151 0.01108 16.84 18.32 

MI KNm 
· 

0 0 01.79 1.31 02.48 03.18 0.5086 0.9103 1.96 1.57 
Mux KNm 

- · 
0 0 0 0 .21.212 21.968 

. 
09.248 011.016 1.07188 1.469776 23.344 24.496 

Md KNm 
· 

0 0 0 02.07 0.8356 
. 

0 01.92 1.99 1.32 0.4731 6.04 6.73 
MI KNm 

· . 0 . 00.6112 00.9412 1.178 0.8027 00.7133 0.309 2.42 2.69 
Muy KNm 

· 
0 0 0 . 03.46192 2.50888 04.1888 3.67232 02.72528 1.06212 11.12 12.38 

L m 
· 

1.84 1.84 1.84 1.84 2.7 2.• 2.7 2.7 3.435 3.435 3.435 3.435 4.17 4.17 4.17 4.17 
fy MPa 400 400400 400 400 400 400 400 400 400 400 400 400 400 400 400 
fc' MPa 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 cr mm 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 
b mm 400400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
h mm 400 400 400 400 400 400 400400 400 400400 400 400 400 400 400 
d mm 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 
tela 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
PuiO KN 879.55692 879.55692 908.8 908.8 555.76615 555.76615 585.00923 585.00923 671.32308 671.32308 700.56615 700.56615 765.09538 785.09538 815.50154 815.50154 

0 0MuxlO KNm . 032.633846 33.796923 .14.227692 

-
016.947692 1.6490462 02.2611938 35.913846 37.686154· 

0 0 0Muy/O KNm 05.3260308 3.6598154 6.4443017 05.6497231 .4.1927385 1.634030l! 17.107692 19.046154· 
bl 0.65 0.65 0.65 0.85 0.65 0.65 0.65 0.65 0.85 0.85 0.85 0.8E 0,65 0.85 0.85 0.85 
tulangan x y x y yx x y yx yx x y y 
e m 0.0371026 

x 
0.0060554 0.0371865 0.0042472 0.0256001 0.011595<1 0.02897 0.0096575 0.0024564 0.0062455 0.0032277 0.0023324 0.0457446 0.0217906 0.0462122 0.0233551 

%Asl mm1 1,00%1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.oo~ 1.00% 1.00% 1.00% 1.00% 
Asl mm:l 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 16QC' 1600 1600 1600 1600 
Dlul mm 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 
Al0 mm~ 283,64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 
jmltul big 5.6408965 5.6408965 5.6408965 E'.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 
lui pakai big 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
cek 
Asl mm:.! 1701.8571 1701.8571 1701.6571 1701.8571 1701.8571 1701.6571 1701.8571 1701.8571 1701.8571 1701.8571 1701.6571 1701.6571 1701.6571 1701.8571 1701.8571 1701.8571 
As=As'=ll2.Ast mm:.! 850.92857 850.92857 850.92857 650.92857 850.92857 850.9285' 850.92857 850.92857 850.92857 850.92657 850.92857 850.92857 850.92857 850.92657 850.92857 850.92857
Xb mm 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210 
ab mm 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5
fs' MPa 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286
fs' pakai MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
Pnb KN 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517,25 1517.25 1517.25 1517.25
Mnb KNm 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453
eb m 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762621 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.176262. 0.1762627 0.1762627 0.1762627 0.1762627
slalus p desak pdesak p desak p desak p desak pdesak pdesak pdesak pdesak pdesak p desak pdesak pdesak p desak pdesak p desak 
e m 0.0371026 0.0060554 0.0371865 0.0042472 0.0256001 0.0115954 0.02897 0.0096575 0.0024564 0.0062455 0.0032277 0.0023324 0.0457446 0.0217906 0.0462122 0.0233551Pn KN 3137.341 3881.9105 3135.6781 3936.3802 3377.1836 3724.0724 3303.1881 3777.7951 3991.8604 3876.271 3967.774 3995.7594 2978.493 3464.9496 2970.3557 3428.3563cek OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK 
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C-2 C-4 C-7 C-8 
Ataa Sawall Alas Bawah Alas Bawah Atas Bawah 

Data-data y yx xV x V x x yxV x-'i Y 
Pd KN 435.32 435.32 442.26 442.26 270.6 270.6 280.78 280.78 318.65 318.65 331.6 331.6 402.2 402.2 417.92 417.92 
PI KN 114.54 114.54 114.54 114.54 90.24 90.24 90.24 90.24 119.7 119.7 3.43 3.43 110.19 110.19 110.19 110.19 
Pu KN 705.648 705.648 713.976 713.976 469.104 469.104 481.32 481.32 573.9 573.9 403.408 403.408 658.944 658.944 677.808 677.808 
Md KNm 14.04 1.65 5.66- 3.99- 0.2943- 0.6119- 12.96- 6.8-- -
MI KNm 1.67 1.93 1.3,- 0.27137- 0.806- 0.9587-

-
2.24 1.5- -- -

Mux KNm 19.52 5.068 8.888 5.222192- 1.64276- 2.2682 19.136 10.56- -- - -
Md KNm 6.12- - - -- -- -

3.28 2.28 5.8 

-
2.14 1.34 4.75 4.41 

MI KNm 
- -

2.95 2.03 1.58 
- - -

2.93 

-
1.25 1.980.9243- - 1.51- --

Muy KNm 12.064 7.184 5.264 11.648 4.568- 3.08688 8.868- 7.708- -
L m 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 
tv MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
Ic' MPa 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 
d' mm 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 
b mm 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
h mm 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 
d mm 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 
teta 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
PuiO KN 1085.6123 1085.6123 72-,.698461098.4246 109a.4246 721.69846 740.49231 740.49231 882.92308 882.92308 620.62769 620.62769 1013.76 1013.76 1042.7815 1042.7815 
MuxlO KNm 30.030769 7.7969231 13.673846 8.0341415- 2.5273231- - - 3.4895385- 29.44- 16.246154- -
Muy/O KNm 18.56 11.052308- 8.0984615 17.92- 7.0276923- - 4.7490462 13.643077- 11.858462- --
b1 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 
tulangan x y x y x y yx x y x y x y x y 
e m 0.0276625 0.0170963 0.0070983 0.0;0062 0.0189468 0.0112214 0.0108497 0.0242001 0.0028624 0.0079596 0.0056226 0.007652 0.0290404 0.0134579 0.0155796 0.011372 
%Ast mm4' 1.00% 1.00% 1.00% 1.00°.. 1.00°,1, 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 
Ast mm4' 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 
Dlul mm 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
A10 mmJ 283.64288 283.64288 283.64288 263.64288 283.64288 283.64288 283.64288 283.64288 283.64288 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286
jmltul btg 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965
tul pakai bIg 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
cek 
Ast mm4' 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571
As=As'=112.Ast mm4' 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857
Xb mm 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210
ab mm 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5
Is' MPa 457.14288 457.14286 457.14286 457.'4286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14288 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286
Is' pakal MPa 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
Pnb KN 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 151725 1517.25 1517.25 1517.25
Mnb KNm 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453
eb m 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 
status pdesak p desak p desak p desak pdesak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak p desak 
e m 0.0276625 0.0170963 0.0070983 0.010062 0.0189468 0.0112214 0.0108497 0.0242001 0.0028624 0.0079596 0.0056226 0.007652 0.0290404 0.0134579 0.0155796 0.011372
Pn KN 3331.5074 3579.6097 3851.1774 3766.4539 3533.5135 3734.3198 3744.5604 3408.9141 3979.1432 3826.1629 3894.8084 3835.058 3301.6759 3673.8655 3618.3038 3730.1874
cek OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK 

i, 

i·, 

I 
i 

~ ...
...
 
I\) 
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0-2
 
Atas 

Dala-dala yx
 

MuxlO KNm 4.7630769 .21.667692 8.3876923- - 111.64308-
Muy/O KNm 7.1524923 11.618462- 4.7655385- - 52.030769-
b1 0.85 0.95 0.85 0.85 0.85 0.85 0.85 0.85 
lulangan x
 y yx
 x
 y x
 y 

atas atas alas alas atas alas alas alas 
e m 0.0612003 0.0919016 0.1894641 0.1015928 0.1029301 0.0564806 0.5527895 0.2576252 
%Asl mm:.l 1.00% 1.00·,(, 1.00% 1.00°,(, 1.00% 1.00% 1.00% 1.00% 
Asl mm:.! 1600
 1600
 1600
 1600
 1600
 1600
 1600
 1600
 
Dlul mm 19
 19
 19
 19
 19
 19
 19
 19
 
A10 mm:.! 283.84286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 
jmllul big 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 
lui pakai big 6
 6
 6
 6
 6
 6
 6
 6
 
cek.[ Asl mm~ 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 
As=As'=1/2.Asl mm"! 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 
Xb mm 210
 210
 210
 210
 210
 210
 210
 210
 
ab mm 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 
fs' MPa 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 
fs' pakal MPa 400
 400
 400
 400
 400
 400
 400
 400
 
Pnb KN 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 
Mnb KNm 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 
eb m 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 
slalus p desak pdesa< plarik pdesak p desak p desak p larik plarlk 
e m 0.0612003 0.0919016 0.1894641 0.1015928 0.1029301 0.0584806 0.5527895 0.2576252 
Pn KN 2731.2875 2344.9553 1618.336 2244.776 2231.6215 2771.7591 751.80708 1330.5116 
cek OK OK OK OK OK OK OK OK 

KN 77.827692 77.8276:J2 114.36308 114.36308 81.489231 81.489231 201.96308 201.96308 

Pd 
PI 
Pu 
Md 
MI 
Mux 
Md 
MI 
Muy 
L 

tv 
fc' 
d' 
b 
h 
d 
lela 
PuiO 

KN 
KN 
KN 

KNm 
KNm 
KNm 
KNm 
KNm 
KNm 

m 
MPa 
MPa 
mm 
mm 
mm 
mm 

35.61 
4.91 

50.588 
1.1 

1.11 
3.096 

-
-
-

5.25 
400
 

25
 
50
 

400
 
400
 
350
 
0.65 

35.61 
4.91 

50.588 

-
-
-

2.71 
0.8732 

4.64912 
5.25 
400
 
25
 
50
 

400
 
400
 
350
 
0.65 

Bawah 
x
 

55.4 
4.91 

74.336 
0.79 
8.21 

14.084 
. 
-
-

5.25 
400
 

25
 
50
 

400
 
400
 
350
 

0.65 

y 
55.4 
4.91 

74.336 

-
-
-

4.32 
1.48 

7.552 
5.25 
400
 

25
 
50
 

400
 
400
 
350
 

0.65 

Atas 
x
 

40.1 
3.03 

52.968 
2.21 
1.75 

5.452 
. 
-
-

5.56 
400
 

25
 
50
 

400
 
400
 
350
 

0.65 

04 

y 
40.1 
3.03 

52.968 

-
-
-

1.77 
0.6085 
3.0976 

5.56 
400
 
25
 
50
 

400
 
400
 
350
 

0.65 

Bawah 
x
 V
 

55.93 55.93 
40.1 40.1 

131.276 131.276 
37.18 -
17.47 -

72.568 -
17.09-
8.32-

33.82-
5.56 5.56 
400
 400
 

25
 25
 
50
 50
 

400
 400
 
400
 400
 
350
 350
 
0.65 0.65 

~ ..... ..... 
(,) 
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Dala-dala 
Pd 
PI 
Pu 
Md 
MI 
Mux 
Md 
MI 
Muy 
l 
tv 
Ic' 
d' 
b 
h 
d 
lela 
PuiO 
MuxlO 
Muy/O 
bl 
lulangan 

e 
%Asl 
Asl 
Dlul 
Ala 
jmllul 
lui pakai 
cek 
Asl 

KN 
KN 
KN 

KNm 
KNm 
KNm 
KNm 
KNm 
KNm 

m 
MPa 
MPa 
mm 
mm 
mm 
mm 

KN 
KNm 
KNm 

m 
mm:.! 
mm:.! 
mm 

btg 
big 

mm:.! 
As=As'=112.Asl mm4' 
Xb mm 
ab mm 
Is' MPa 
Is' pakai MPa 
Pnb KN 
Mnb KNm 
eb m 
slatus 
e m 
Pn KN 
cek 

6 6 6 

1701.8571 1701.8571 1701.8571 
850.92857 850.92857 850.92857 

210 210 210 
178.5 178.5 178.5 

457.14286	 457.14286 457.14286 
400 400 400 

1517.25 1517.25 1517.25 
267.43453 267.43453 267.43453 
0.1762627 0.1762627 0.1762627 0.1762627 0."62627 

plarik p desak plarik p desak plarik 
0.2406717 0.0222651 0.2000749 0.006736 0.3666787 
1392.0841 3453.7688 1565.6032 3861-7979 1035.8614 

OK OK OK OK :>K 

0-4 0-7 
BawahAlas Alas BawahAln 

x 
167.77 
49.11 
279.9 
25.75 
22.79 

67.364 

· 
· 
· 

4.2 
400 

25 
50 

400 
400 
350 

0.65 

0-2 

V 
167.77 
49.11 
279.9 
-
-
-

2.82 
1.78 

6.232 
4.2 
400 

25 
50 

400 
400 
350 

0.65 

Bawah 
x 

183.61 
49.11 

298.908 
24.77 

18.8 
59.804 

· 
-
· 

4.2 
400 

25 
50 

400 
400 
350 

0.65 

Y 
163.61 
49.11 

298.908 
-
-
. 

05724 
08291 

2.01344 
4.2 
400 
25 
50 

400 
400 
350 

0.65 

x 
163.68 

57.5 
288.416 

49.77 
28.77 

105.756 

· 
· 
· 

4.2 
400 

25 
50 

400 
400 
350 
0.65 

v 
163.68 

57.5 
288.416 

-
-
-

22.8 
10.42 

44.032 
4.2 

400 
25 
50 

400 
400 
350 

0.65 

x 
179.51 

57.5 
307.412 

30.89 
19.5 

68.268 

· 
-
· 

4.2 
400 

25 
50 

400 
400 
350 

0.65 
430.61536 430.61536 459.85846 459.85846 44371692 443.71692 472.94154 
103.63692 -	 92.006154 .	 16270154 105.02769-

-	 9.5876923 30976 67.741538· ·· 
085 0.85 0.85 0.85 0.85 0.85 0.85 ,
x y x x y x 

alas alas alas alas alas alas alas 
02406717 0.0222651 0.2000749 0.006736 0.3666787 <1.1526684 0.2220733 

1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 
1600 1600 1600 1600 1600 1600 1600 

19 19 19 19 19 19 19 
mm' 283.64266 283.64286 283.64286 283.64286 28364286 283.64286 283.64286 

5.6408965 5.6408965 5.6408965 5.6406965 5.~8965 5.6408965 5.6408965 
6 6 6 6 

1701.8571 1701.8571 1701.8571 1701.8571 
850.92857 85092857 a50.92857 850.92857 

210 210 
178.5 178.5 

457.14286	 457.14286 
400 400 

1517.25 1517.25 
~7.43453 267.43453 
(.1762627 0.1762627 

p desak plarik 
(.1526684 0.2220733 
1832.4033 1466.543 

OK OK 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 

V 
179.51 

57.5 
307.412 

-
-
. 
17.19 

7.72 
32.98 

4.2 
400 

25 
50 

400 
400 
350 
0.65 

472.94154 
. 

50.738462 
0.85 

y 
alas 

0.1072827 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.1072827 

2189.856 
OK 

x Y 
42.32 

4.1 
57.344 

6.35 
2.66 

11.876 

-
-. 

4.2 
400 

25 
50 

400 
400 
350 
0.65 

88.221538 
18.270769 

. 
0.85 

x 
alas 

0.207101 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

plarik 
0.207101 
1532.539 

OK 

42.32 
4.1 

57.344 
-
-
-

2 
0.9539 

3.92624 
4.2 
400 

25 
50 

400 
400 
350 
0.65 

88.221538 
. 

6.0403692 
0.85 

y 
alas 

0.0684682 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0684682 
2628.7313 

OK 

x 
71.21 

4.1 
92.012 

7.95 
3.11 

14.516 

-
. 
-

4.2 
400 

25 
50 

400 
400 
350 
0.65 

141.55692 
22.332308 

. 
0.85 

x 
alas 

0.157762 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.157762 

1799.4485 
OK 

V 
71.21 

4.1 
92.012 
-
· 
· 

2.36 
1.35 

4.992 
4.2 
400 

25 
50 

400 
400 
350 

0.65 
141.55692 

· 
7.68 
0.85 

'I 
alas 

0.0542536 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0542538 
2837.1022 

OK 

0-8 
Alas Bawah 

yx x 
31.59 31.59 57.71 
3.33 3.33 3.33 

43.236 43.236 74.58 
9.93 23.98-
2.17 1.67· 

15.388 31.448· 
5.39· · 
1.95· · 

9.588- · 
4.2 4.2 4.2 
400 400 400 

25 25 25 
50 50 50 

400 400 400 
400 400 400 
350 350 350 

0.65 0.65 0.65 
66.516923 66.516923 114.73846 
23.673846 48.381538· 

14.750769· · 
0.85 0.85 0.85 

x x'I 
alas alas alas 

0.3559071 0.2217596 0.421668 
1.00·,(, 1.00·,(, 1.00% 

1600 1600 1600 
19 19 19 

283.64286 283.64286 283.64286 
5.6408965 5.6408965 5.6408965 

6 6 6 

1701.8571 1701.8571 1701.8571 
850.92857 850.92857 850.92857 

210 210 210 
178.5 178.5 178.5 

457.14286 457.14286 457.14286 
400 400 400 

1517.25 1517.25 1517.25 
267.43453 267.43453 267.43453 
0.1762627 0.1762627 0.1762627 

plarik plarik plarik 
0.3559071 0.2217596 0.421668 
1059.0233 1467.8672 931.82712 

OK OK OK 

V 
57.71 

3.33 
74.58 
-
-
. 

4.18 
1.29 
7.08 
4.2 

400 
25 
50 

400 
400 
350 
0.65 

114.73846 
. 

10.892308 
0.85 

'I 
alas 

0.0949316 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

pdesak 
0.0949316 
2312.6841 

OK 

I, 

w ...
...
 
~ 
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label 115 Perhllungan lulangan kolom as 0 lanlal 3 
0-2 

Dala-dala 

0-8 
Bawah 

x Y 
271.16 271.16 

59.37 59.37 
420.384 420.384 

.6.74 
2.9 -

12.728 -
9.44-
2.07-. 14.64 

4.2 4.2 
400 400 

25 25 
50 50 

400 400 
400 400 
350 350 
0.65 0.65 

646.74462 646.74462 
19.581538 -

22.523077-
0.85 0.85 

x y 
atas atas 

0.0302771 0.0348253 
1.00% 1.00% 

1600 1600 
19 19 ·19 

283.64286 283.64286 
5.6408965 5.6408965 

6 6 6 

1701.8571 1701.8571 
850.92857 850.92857 

210 210 
178.5 178.5 

457.14286 457.14286 
400 400 

1517.25 1517.25 
267.43453 267.43453 
0.1762627 0.1762627 

p desak pdesak 
0.0302771 0.0348253 
3275.3548 3182.0721 

OK OK 

Pd 
PI 
Pu 
Md 
MI 
MUl( 

Md 
MI 
Muy 
L 
tv 
Ic' 
d' 
b 
h 
d 
lela 
PuiO 
MuxlO 
Muy/O 
bl 
lulangan 

e 
%As\ 
Ast 
Dlul 
Al0 
jmllul 
lui paksi 
cek 
Asl 
As=As'=1/2.Asl 
Xb 
ab 
Is' 
Is' pakal 
Pnb 
Mnb 
eb 
slalus 
e 
Pn 
cek 

KN 228.14 
KN 64.59 
KN 377.112 

KNm 
KNm 
KNm 
KNm 2.81 
KNm 0.1891 
KNm 3.67456 

m 4.2 
MPa 400 
MPa 25 
mm 50 
mm 400 
mm 400 
mm 350 

0.65 
KN 

KNm 
KNm 

0.85 

m 
mm;.! 1.00% 
mm" 1600 
mm 19 

mm:i 
bIg 
bIg 6 

mm4t' 
mm:i 
mm 210 
mm 178.5 

MPa 
MPa 400 

KN 1517.25 
KNm 

m 

m
 
KN
 

.. 

Alas Bawah Alas 
l( y l( v l( y 
237.9 237.9 253.2 253.2 22814 
58.29 58.29 58.29 58.29 6459 

378.744 378.744 397.104 397.104 377.112 
7.39 · 6.68 - 555 -
2.69 · 2.85 . 271 -

13.172 · 12.576 . 10.1196 -
· 9.3 - 10.01 -
· 1.92 . 2 -
· 14.232 . 15.212 -

4.2 4.2 4.2 4.2 .2 
400 400 400 400 '100

25 25 25 25 25 
50 50 50 50 50 

400 400 400 400 '100
400 400 400 400 00 
350 350 350 350 ~ 
0.65 0.65 0.65 J.65 065 

582.68308 582.68308 610.92923 610.92923 580.17 31 580.17231 
20.264615 - 19.347692 - 16.9161 23 -

- 21.895385 - 23.403077 - 5.6531692 
0.85 0.85 0.85 0.85 085 

x y x y l( y 
alas alas alas alas alas atas 

0.0347781 0.0375768 0.0316693 0.0383073 0.0291! f84 0.0097439 
1.00% 1.00% 1.00% 1.:>0% 1.0 % 

1600 1600 1600 -600 IIIcc 
19 19 19 19 19 

283.64286 283.64286 283.64286 283.64286 283.64 86 283.64286 
5.6408965 5.6408965 5.6408965 56408965 5.6408l 65 5.6408965 

6 6 6 6 6 

1701.8571 1701.8571 1701.8571 1701.8571 1701.8! 71 1701.8571 
850.92857 850.92857 850.92857 850.92857 850.921 57 850.92857 

210 210 210 210 10 
178.5 178.5 178.5 178.5 17 .5 

457.14286 457.14286 457.14286 G7.14286 457.14 86 -:57.14286 
400 400 400 400 00 

1517.25 1517.25 1517.25 1517.25 1517 25 
267.43453 267.43453 267.43453 267.43453 267.43- 53 267.43453 
0.1762627 0.1762627 0.1762627 0.1762627 0.17621 27 0.1762627 

p desak pdesak p desak p desak pdes< k :,ldesak 
0.0347781 0.0375768 0.0316693 0.0383073 0.0291! \84 0.0:>97439 
3183.0126 3128.1843 3246.2231 3114.1839 3299.1. 52 3:"75.3651 

OK OK OK OK OK OK 

( 

0-4 
Bawah 

l( 

243.97 
64.59 

396.108 
4.24 
2.64 

9.312 

· 
-
· 

4.2 
400 
25 
50 

400 
400 
350 

0.65 
609.39692 
14.326154 

· 
0.85 

x 
atas 

0.0235087 

v 
243.97 

64.59 
396.108 

-
· 
· 

2.33 
0.1891 

3.09856 
4.2 

400 
25 
50 

400 
400 
350 

0.65 
609.39692 

· 
4.7670154 

0.85 
y 

atas 
0.0078225 

•• 0" 

0·7 
Alas 

x y 

229.64 229.64 
64.42 64.42 

378.64 378.64 
5.58 -
2.71 -.11.032 

1.27-
0.2376-

1.90416-
4.2 4.2 

400	 400 
25 25 
50 50 

400 400 
400 400 
350 350 

0.65 0.65 
582.52308 582.52308 
16.972308 

2.9294769-
0.85 0.85 

x y 
alas atas 

0.0291359 0.0050289 
1.00% 1.00% 1.00% 1.00·'" 

1600 1600 1600 1600 
19 19 19 19 

283.64286 283.64286 283.64286 283.64286 
5.6408965 5.6408965 5.6408965 5.6408965 

6 6 6 6 

1701.8571 1701.8571 1701.8571 1701.8571 
850.92857 850.92857 850.92857 850.92857 

210 210 210 210 
178.5 178.5 178.5 178.5 

457.14286 457.14286 457.14286 457.14286 
400 400 400 400 

1517.25 1517.25 1517.25 1517.25 
267.43453 267.43453 267.43453 267.43453 
0.1762627 0.1762627 0.1762627 0.1762627 

pdesak pdesak p desak p desak 
0.0235087 0.0078225 0.0291359 0.0050289 
3424.8055 3830.1217 3299.6292 3912.6423 

OK OK OK OK 

, 

Bawah 

943.57538 943.57538 
14.609231 -

4.4516923-
0.85 0.85 

x y 
atas atas 

0.0154828 0.0047179 
1.00% 1.00·'" 

1600 1600 
19 19 

283.64286 283.64286 
5.6408965 5.6408965 

6 6 

1701.8571 1701.8571 
850.92857 850.92857 

210 210 
178.5 178.5 

457.14286 457.14286 
400 400 

1517.25 1517.25 
267.43453 267.43453 
0.1762627 0.1762627 

p desak p desak 
0.0154828 0.0047179 
3620.8016 3922.0522 

OK OK 

Alas 
x v 

255.32 255.32 
59.37 59.37 

401.376 401.376 
7.36 · 
2.67 -

13.104 · . 8.56 
. 1.98 

13.408-
4.2 4.2 
400 400 

25 25 
50 50 

400 400 
400 400 
350 350 

0.65 0.65 
617.50154 617.50154 

20.16 · 
20.627692-

0.85 0.85 
l( y 

atas atas 
0.0326477 0.0334051 

1.00% 1.00% 
1600 1600 

19 
283.64286 283.64286 
5.6408965 5.6408965 

6 

1701.8571 1701.8571 
850.92857 850.92857 

210 210 
178.5 178.5 

457.14286 457.14286 
400 400 

1517.25 1517.25 
267.43453 267.43453 
0.1762627 0.1762627 

p desak p desak 
0.0326477 0.0334051 
3226.0594 3210.6224 

OK OK 

x 
506.53 

3.43 
613.324 

4.34 
2.68 

9.496 
. 
. 
-

4.2 
400 
25 
50 

400 
400 
350 
0.65 

y 
506.53 

3.43 
613.324 

. 
-
-

2.17 
0.181 

2.8936 
4.2 
400 

25 
50 

400 
400 
350 

0.65 

~ ...... 
...... 
UI 

-_.--- . . 

I 



0-4 
Tabel116 Perhilungan lulanllan kolom as 0 lanlal 2 

0-2 
Alas Bawah Alas 

v x v x 
288.22 303.53 303.53 21 

91.49 91.49 91.49 129 55 
492.248 510.62 510.62 592 48 

. 10.78 - 3574 

. 15.18 - 1535 
- 37.224 - 67. 148 

3.15 . 3.14 -
1.91 - 1.95 . 

6.836 - 6.888 -
4.2 4.2 4.2 .2 
400 400 400 100 
25 25 25 25 
50 50 50 50 

400 400 400 :400 400 400 
350 350 350 50 
0.65 0.65 0.65 <'65 

757.30462 785.56923 785.56923 911.50 69 911.50769 
- 57.267692 - 103.76 15 

10.516923 . 10.596923 . 
0.85 0.85 0.85 (,85 

y x y x 
alas alas alas alaI 

0.0138873 0.0728996 0.0134895 ('.1138 01 
1.00'" 1.00'" 100... 1. P'"

1600 1600 1600 1 poo 
19 19 19 19 

283.64286 283.64286 283.64286 283.64 86 283.64286 
5.6408965 5.6408965 5.6406965 5.6408:l65 

6 6 6 6 

1701.8571 1701.8571 1701.8571 1701.8 71 
850.92857 850.92857 850.92857 650.92 ~7 

210 210 210 10 
178.5 178.5 ·,78.5 1 8.5 

457.14286 457.14286 457.14286 ~57.14 

400 400 400 i'OO 
1517.25 1517.25 1517.25 151 .25 

287.43453 267.43453 267.43453 267.4~ 53 
0.1762627 0.1762627 0.176'2627 0.1162~7 

p desak pdesak p desak pdeti k 
0.0138873 0.0728996 0.0134895 0.113E 01 
3662.4825 2569.9051 3673.0257 2129.8 14 2510.5029 

OK OK OK OK 

.. 

0-7 0-8 
Bawah Alas Bawah Alas Bawah
 

Data-data
 yx y yx y 
Pd KN 

x x yv x x 
288.22 321 336.84 336.84 131.11 131.11 146.94 146.94 133.32 133.32 149.15 149.15 

PI KN 91.49 129.55 129.55 129.55 36.79 36.79 36.79 36.79 26.68 26.68 26.68 26.68 
Pu KN 492.248 592.48 611.488 611.488 216.196 216.196 235.192 235.192 202.672 202.672 221.668 221.668 
Md KNm .5.74 . . .34.33 3.76 0.2817 26.53 19· -
MI KNm 13.42 18.89 0.3485- 1.19 3.97- 2.14- -· -
Mux KNm 28.36 71.42 5.0696- 2.24204 38.168- 26.224- -· -.Md KNm 24- 20.89 5.31 4.56 4.38- 1.39 
MI KNm 

- -· . .10.73 10.73 .3.57 2.93- 2.17 2.17-· 
Muy KNm 45.968 42.236 12.084- - 10.16 8.728- 5.14 
l m 

· - -
4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 

fy MPa 400 400 400 400 400 400 400 400 400 400 400 400 
fc' MPa 25 2S 25 25 25 25 25 25 25 25 25 25 
d' mm 50 50 50 50 50 50 50 50 50 50 50 50 
b mm 400 400 400 400 400 400 400 400 400 400 400 400 
h mm 400 400 400 400 400 400 400 400 400 400 400 400 
d mm 350 350 350 350 350 350 350 350 350 350 350 350 
leta 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
PuiO KN 757.30462 940.75077 940.75077 332.60923 332.60923 361.83385 361.83385 311.80308 311.80308 341.02769 341.02769 
MuxlO KNm .43.630769 .109.87692 7.7993846 3.4492923- 58.750769 40.344615- - -.Muy/O KNm .70.72 64.978462 .18.590769- 15.630769 13.427692- - 7.9076923 
b1 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 
tulangan x y x y x y x y yx x y

alas alas alas alas alas alas alas alas alas alas alas alas 
e m 0.0576132 0.0775857 0.1167971 0.0690709 0.0234491 0.0558937 0.0095328 0.0431987 <).1884227 0.0430647 0.118303 0.0231878 
"'Asl mm" 1.00'" 1.00% 1.00°'" 1.00'" 1.00'" 1.00% ,1.00'" 1.00'" 1.00'" 1.00'" 1.00°'" 1.00°'"
Asl mm:.t' 1600 lOC() 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 I
Dlul mm 19 I19 19 19 19 19 19 19 19 19 19 19
Ala mm:l 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286
jmllul btg 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965
lui pakai bIg 6 6 6 6 6 6 6 6 6 6 6 6
cek 
Asl mm:l 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571
As=As'=1/2.Asl mm:l 850.92857 650.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857
Xb mm 210 210 210 210 210 210 210 210 210 210 210 210
ab mm 178.5 1785 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5fs' MPa 457.14286 86 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286
fs' pakal MPa 400 400 400 400 400 400 400 400 400 400 400 400
Pnb KN 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25Mnb KNm 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453eb m 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627stalus p desak p desak pdesak p desak p desak pdesak p desak p desak p larik pdesak p desak p desak e m 0.0576132 0.0775857 0.1167971 0.0690709 0.0234491 0.0558937 0.0095328 0.0431987 0.1884227 0.0430647 0.118303 0.0231878Pn KN 2784.9204 2103.8015 2620.5729 3426.1835 2811.3865 3781.3051 3023.585 1623.7037 3025.998 2090.7976 3432.2324cek OK OK OK OK OK OK OK OK OK OK OK OK 

~ 
->0 
->0 

---J 

.. 



Tabel 117 Perhilungan tulanaan kolom as 0 lanlai 1 

Oala-dala 
Pd KN 
PI KN 
Pu KN 
Md KNm 
MI KNm 
Mux KNm 
Md KNm 
MI KNm 
Muy KNm 
L m 
fy MPa 
Ic' MPa 
d' mm 
b mm 
h mm 
d mm 
lela 
PuiO KN 
MulliO KNm 
Muy/O KNm 
b1 
lulangan 

e m 
%Asl mm:.!' 
Asl mm:.! 
Dlul mm 
A10 mm:.! 
jmllul btg 
lui pakai bIg 
cek 
Asl mm:.! 
As=As'=112.Asl mm:.! 
Xb mm 
ab mm 
Is' MPa 
fs' pakai MPa 

0-2 
Alas Bawah 

Pnb KN 1517.25 
Mnb KNm 267.43453 
eb m 0.1762627 
slatus pdesak 
e m 0.0340582 
Pn KN 3197.4268 
cek OK 

p desak pdes k p desak 
0.C116719 0.0556 23 0.0423694 
3721.9821 2815.1 23 3038.5725 

OK OK OK 

x 
531.51 
177.66 

922.068 
8.29 

13.41 
31.404 
-. 
-

4.2 
400 
25 
50 

400 
400 
350 

0.65 
1418.5662 
48.313846 

-
0.85 

x 
alas 

0.0340582 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

Alas 
y yx 

547.34 628 97 628.97 
177.66 27 .2 270.2 

1187.(~941.064 1187.084 
3 .2 - -. 1639 -

66.(164- -
5.22 26.14-
2.95 11.83-

10.984 50.296-
4.2 .2 4.2 

400 400lao 
25 25 25 
50 50 50 

400 00 400 
400 400 
350 350~ 

0.65 ~ 65 0.65 
1447.7908 1826.2 31 1826.2831 

101.631192 -
16.898462 77.378462-

0.85 ( 85 0.85 
y x y 

alas alas alas 
0.0556 23 0.0423694 

1.00% l.q:>% 1.00% 
1600 16001~ 

19 19 19 
283.64286 283.64 86 283.64286 
5.6408965 5.6408 jl65 5.6408965 

6 6 6 

1701.8571 1701.8 71 1701.8571 
850.92857 850.92 157 850.92857 

210 10 210 
178.5 1 8.5 178.5 

451.14286	 457.14 86 457.14286 
400 00 400 

1517.25 151 .25 1517.25 
261.43453 267.43 53 267.43453 
0.1762627 0.1762 27 0.1762627 

y x 
531.51 547.34 
177.66 177.66 

922.068 941.064 
2.44-

10.42-. 19.6 
2.61 -
1.53 
5.58 -
4.2 4.2 
400 400 

25 25 
50 50 

400 400 
400 400 
350 350 

0.65 0.65 
1418.5662 1447.7908 

. 30.153846 
8.5846154 

0.85 0.85
 
y
 x
 

alas
 alas 
0.0060516 0.0208275 0.0116719 

1.00% 1.00% 
1600 1600 

19 19 
283.64286 283.64286 
5.6408965 5.6408965 

6 6 

1701.8571 1701.8571 
850.92857 850.92857 

210 210 
178.5 178.5 

457.14286	 457.14286 
400 400 

1517.25 1517.25 
267.43453 267.43453 
0.1762627 0.1762627 

pdesak p desak 
0.0060516 0,0208275 
3682.0216 3487.8684 

OK OK 

807.68 807.68 141.62462 741.62462 770.84923 770.84923 

0-4 
Bawah Alas 

x 
644.8 
270.2 

1206.08 
28.53 
13.68 

56.124 
-
-. 

4.2 
400 

25 
50 

400 
400 
350 
0.65 

1855.5077 
86.344615 

-
0.85 

x 
alas 

0.0465342 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0465342 
2964.7793 

OK 

y 

644.8 
270.2 

1206.08 
-
-
-
22.08 
9.79 

42.16 
4.2 

400 
25 
50 

400 
400 
350 
0.65 

1855.5077 
. 

64.861538 
0.85 

y 
alas 

0.0349562 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

pdesak 
0.0349562 
3179.4659 

OK 

x 
286.12 
101.65 

505.984 
0.9023 

1.07 
2.79476 

· 
-
· 

4.2 
400 

25 
50 

400 
400 
350 

0.65 
778.43692 

0-7 

-'J 
286.12 
101.65 

505.984 
-
-. 

3.95 
2.74 

9.124 
4.2 
400 

25 
50 

400 
400 
350 
0.65 

Bawah 
yx 

301.96 301.96 
101.85 101.65 

524.992 524.992 

0-8 
Alas Bawah 

x Y 
315.17 315.17 

76.78 76.78 
501.052 501.052 

773.43692 
4.2996308 

· 
0.85 

x 
alas 

0.0055234 
1.00% 

1600 
19 

283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

pdesak 
0.0055234 
3897.7765 

OK 

. 
14.036923 

0.85 
y 

alas 
0.0180322 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0180322 
3556.1465 

OK 

2.93 
2.41 

7.372 
-. 
-

4.2 
400 

25 
50 

400 
400 
350 

0.65 

11.341538 
-

0.85 
x 

alas 
0.0140421 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0140421 
3658.3962 

OK 

-
-
-

5 
3.27 

11.232 
4.2 
400 

25 
50 

400 
400 
350 
0.65 

. 
17.28 

0.85 
y 

alas 
0.0213946 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

pdesak 
0.0213946 
3474.3359 

OK 

x 
299.34 

76.78 
482.056 

16.01 
2.32 

22.924 
-
-. 

4.2 
400 
25 
50 

400 
400 
350 

0.65 

35.267692 
-

0.85 
x 

alas 
0.0475546 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
350.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
3.1762627 

p desak 
3.0475546 
2947.2448 

OK 

v 
299.34 

76.78 
4!l2.056 

-
-
-

2.85 
1.67 

6.092 
4.2 
400 

25 
50 

400 
400 
350 

0.65 

-
9.3123077 

0.85 
y 

alas 
0.0126375 

1.00% 
1600 

19 
28~.64286 

5.6408965 
6 

17(01.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

pdesak 
0.0126375 
3695.8106 

OK 

18.83 
1.28 

24.644 
-
-
-

4.2 
400 

25 
50 

400 
400 
350 
0.65 

37.913846 
-

0.85 
x 

alas 
0.0491845 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0491845 
2919.6651 

OK 

-
-
-

2.75 
1.7 

6.02 
4.2 

400 
25 
50 

400 
400 
350 
0.65 

-
9.2615385 

0.85 
y 

alas 
0.0120147 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 

210 
178.5 

457.14286 
400 

1517.25 
267.43453 
0.1762627 

p desak 
0.0120147 

3712.648 
OK 

~ ..... ..... 
<Xl 

-.- .. 
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Dala-dala 
Pd 
PI 
Pu 
Md 
MI 
Mux 
Md 
MI 
Muy 
L 
tv 
fc' 
d' 
b 
h 
d 
lela 
PuiO 
MuxlO 
Muy/O 
b1 
lulangan 

e 
o'('AsI 

Asl 
Dlul 
A10 
jmllul 
lui pakal 
cek 
Asl 
As=As'=ll2.Asl 
Xb 
ab 
fs' 
fs' pakal 
Pnb 
Mnb 
eb 
slalus 
e 
Pn 
cek 

KN 
KN 
KN 

KNm 
KNm 
KNm 
KNm 
KNm 
KNm 

m 
MPa 
MPa 
mm 
mm 
mm 
mm 

KN 
KNm 
KNm 

m 
mm4! 

llmm
mm 

mm" 

big 

mm" 
llmm

mm 
mm 

MPa 
MPa 

KN 
KNm 

m 

m 
KN 

0-2
 
Alas
 Bawah 

x yy x 
654.82 654.82 661.76 661.76 
221.C16 221.C16 221.06 221.06 

1139.48 1139.48 1147.808 1147.808 
21.27 26.54 --.18.81 14.13 -.55.62 54.456-

0.5894 

-
5.62 

0.4245 
- -

3.11-
1.38648 11.72- -

6.04 6.04 6.04 6.04 
400 400 400 400 

25 25 25 25 
50 50 50 50 

400 400 400 400 
400 400 400 400 
350 350 350 350 

0.65 0.65 0.65 0.65 
1753.0462 1753.0462 1765.8585 1765.8585 
85.569231 . .83.778462 

- 2.1330462 18.030769-
0.85 0.85 0.85 0.85 

x y x y 
alas alas alas alas 

0.0488117 0.0012168 0.0474435 0.0102108 
1.000,(, 1.00% 1.00% 

1600 1600 1600 
19 19 19 

283.64286 283.64286 283.64286 
big 5.6408965 5.6408965 5.6408965 

6 6 6 

1701.8571 1701.8571 1701.8571 

1.00% 
1600 

19 
283.64286 
5.6408965 

6 

1701.8571 
850.92857 850.92857 850.92857 850.92857 

210 210 210 210 
178.5 178.5 178.5 178.5 

457.14286 457.14286 457.14286 457.14286 
400 400 400 400 

1517.25 1517.25 1517.25 1517.25 
267.43453 267.43453 267.43453 267.43453 
0.1762627 0.1762627 0.1762627 0.1762627 

p desak p desak p desak p desak 
0.0488117 0.0012168 0.0474435 0.0102108 
2925.9272 4031.1971 2949.1449 3762.2986 

OK OK OK OK 

I.
 
I •
 

0-4 
Alas 

yx 
780.24 780.24 
338.98 338.98 

147a656 1478.656 
41.64 -
22.29 -

85.632 -. 26.58 
12.27-

51.528-
5.5 5.5 

400 400 
25 25 
50 50 

400 400 
400 400 
350 350 

0.65 0.65 

0-7 0-8 
Bawah Atas Bawah Atas Bawah 

x y x y x y x y x Y 
790.41 790.41 361.62 361.62 374.57 374.57 383.45 383.45 399.17 399.17 
338.98 338.98 133.22 133.22 133.22 133.22 102.21 102.21 102.21 102.21 

1490.86 1490.86 647.096 647.096 662.636 662.636 623.676 623.676 642.54 642.54 
28.49 · 5.74 - 7.47 · 8.17 - 0.8733 -

16.3 - 3.44 - 4.88 - 4.55 - 4.37 . 
60.268 · 12.392 . 16.772 · 17.084 - 8.03996 -- 5.78 . 2.5 - 3.6 - 2.08 - 1.05 
- 2.16 - 1.76 - 2.39 . 1.19 - 0.05006 
- 10.392 - 5.816 - 8.144 - 4.4 . 1.340096 

5.5 5.5 5.05 5.05 5.05 5.05 4.17 4.17 4.17 4.17 
400 400 400 400 400 400 400 400 400 400 

25 25 25 25 25 25 25 25 25 25 
50 50 50 50 50 50 50 50 50 50 

400 400 400 400 400 400 400 400 400 400 \" 
400 
350 

0.65 

400 
350 

0.65 

400 
350 
0.65 

400 
350 

0.65 

400 
350 

0.65 

400 
350 

0.65 

400 
350 

0.65 

400 
350 

0.65 

400 
350 
0.65 

400 
350 
0.65 

I 
I"~ 

2274.8554 2274.8554 2293.6308 2293.6308 995.53231 995.53231 1019.44 1019.44 959.50154 959.50154 988.52308 988.52308 .131.74154 92.72 19.064615 .25.803077- 26.283077 12.369169· -· . .79.273846 15.987692 .8.9476923- 12.529231- 6.7692308 2.0616862-
0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 

x y x y x y yx x y x y
alas alas alas alas alas alas alas alas alas alas alas alas 

0.057912 0.0348479 0.040425 0.0069705 0.0191502 0.0089878 0.025311 0.0122903 0.0273924 0.0070549 0.0125128 0.0020856 
1.000,(,1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.000,(,1.00% 1.00% 1.00% 1.00% 

1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 
19 19 19 19 19 19 19 19 19 19 19 19 

283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 283.64286 
5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 5.6408965 

6 6 6 6 6 6 6 6 6 6 6 6 

1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 1701.8571 
850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 850.92857 

210 210 210 210 210 210 210 210 210 210 210 210 
178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5 178.5

457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 457.14286 
400 400 400 400 400 400 400 400 400 400 400 400

1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25 1517.25
267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 267.43453 
0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627 0.1762627

p desak pdesak p desak p desak p desak p desak p desak p desak pdesak p desak p desak pdesak
0.057912 0.0348479 0.040425 0.0069705 0.0191502 0.0089878 0.025311 0.0122903 0.0273924 0.0070549 0.0125128 0.0020856
2780.372 3181.6227 3074.3004 3854.9173 3528.5189 3796.7235 3383.6874 3705.1788 3337.4184 3852.4446 3699.1711 4003.5452

OK OK OK OK OK OK OK OK OK OK OK OK 

~ ..... ..... 
C» 
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Tabel 119 Perhitungan tulangan geser kolom as Allantai 4-3 

DatHlata 

Kolom Lantai 4 Kolom Lantai 3 
IQ. A-4 A-7 A-S IQ. A-4 A-7 A-8 

VU KN 2.29 1.6 1.36 2.58 2.19 5.79 4.39 3.98 
I mm 5250 5560 6050 6930 4200 4200 4200 4200 
b mm 400 500 500 500 500 500 500 500 
h mm 400 500 500 500 500 500 500 500 
d mm 350 450 450 450 450 450 450 450 
~ 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
0 mm 10 10 10 10 10 10 10 10 
I<akl sengkang 2 2 2 2 2 2 2 2 
Fy MPa 240 240 240 240 240 240 240 240 
Vc KN 104.34984 167.7051 167.7051 167.7051 167.7051 167.7051 167.7051 167.7051 
dI2 mm 175 225 225 225 225 225 225 225 
d14 mm 87.5 112.5 112.5 112.5 112.5 112.5 112.5 112.5 
Vs1 KN 208.69968 335.4102 335.4102 335.4102 335.4102 335.4102 335.4102 335.4102 
Vs2 KN 417.39936 670.82039 670.82039 670.82039 670.82039 670.82039 670.82039 670.82039 
~Vc KN 62.609903 100.62306 100.62306 100.62306 100.62306 100.62306 100.62306 100.62306 
~112Vc KN 31.304952 50.311529 50.311529 50.311529 50.311529 50.311529 50.311529 50.311529 
~Vs1 KN 125.21981 201.24612 201.24612 201.24612 201.24612 201.24612 201.24612 201.24612 
~Vs2 KN 250.43961 402.49224 402.49224 402.49224 402.49224 402.49224 402.49224 402.49224 
¢>(Vc+Vs1) KN 187.82971 301.86918 301.86918 301.86918 301.86918 301.86918 301.86918 301.86918 
¢>(Vc+Vs2) KN 313.04952 503.11529 503.11529 503.11529 503.11529 503.11529 503.11529 503.11529 
Kondisi Vu<~1l2Vc Vu<~1I2Vc Vu<~1I2Vc Vu<~1I2Vc Vu<~1I2Vc Vu<~1I2Vc Vu<~1I2Vc Vu<~1I2Vc 

Av KN 157.14286 157.14286 157.14286 157.14286 157.14286 157.14286 157.14286 157.14286 
Hasil P1D-250 P1D-250 P1D-250 P1D-250 P1D-250 P1D-250 P1D-250 P1D-250 
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3.121 

Tabel 121 Perhitungan tulangan geser kolom as A1lantai dasar 

Data-data 

Kolom Lantai Dasar 

K2. A-4 A-7 A-8 
Vu KN 1.19 1.3 1.5 0.375 
I mm 2800 2800 2800 2800 
b mm 500 500 500 500 
h mm 500 500 500 500 
d mm 450 450 450 450 
0 0.6 0.6 0.6 0.6 
0 mm 10 10 10 10 
kaki AAnokang 2 2 2 2 
Fy MPa 240 240 240 240 
Vc KN 167.7051 167.7051 167.7051 167.7051 
dI2 mm 225 225 225 225 
d/4 mm 112.5 112.5 112.5 112.5 
Vs1 KN 335.4102 335.4102 335.4102 335.4102 
Vs2 KN 670.82039 670.82039 670.82039 670.82039 
0Vc KN 100.62306 100.62306 100.62306 100.62306 
0112Vc KN 50.311529 50.311529 50.311529 50.311529 
0Vs1 KN 201.24612 201.24612 201.24612 201.24612 
0Vs2 KN 402.49224 402.49224 402.49224 402.49224 
¢>(Vc+Vs1) KN 301.86918 301.86918 301.86918 301.86918 
¢>(Vc+Vs2) KN 503.11529 503.11529 503.11529 503.11529 
Kondisi Vu<0112Vc Vu<0112Vc Vu<0112Vc Vu<0112Vc 

Av KN 157.14286 157.14286 157.14286 157.14286 
Hasil P1Q-250 P1Q-250 P1Q-250 P1Q-250 
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Tabel 122 Perhilungan lulangan geser kolom as BlJantai 4-3 

Oata-data 

Kolom Lantai 4 Kolom Lantai 3 
B-2 B-4 8-7 B-8 B-2 B-4 B-7 B-8 

Vu KN 6.86 1.72 1.78 6.13 7.27 5.24 5.42 7.57 
I mm 2800 2800 2800 2800 2800 2800 2800 2800 
b mm 500 500 500 500 500 500 500 500 
h mm 500 500 500 500 500 500 500 500 
d mm 450 450 450 450 450 450 450 450 
CI> 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
(} mm 10 10 10 10 10 10 10 10 
kaki sengkang 2 2 2 2 2 2 2 2 
Fy MPa 240 240 240 240 240 240 240 240 
Vc KN 167.7051 167.7051 167.7051 167.7051 167.7051 167.7051 167.7051 167.7051 
dI2 mm 225 225 225 225 225 225 225 225 
d/4 mm 112.5 112.5 112.5 112.5 112.5 112.5 112.5 112.5 
Vsl KN 335.4102 335.4102 335.4102 335.4102 335.4102 335.4102 335.4102 335.4102 
VsZ KN 670.82039 670.82039 670.82039 670.82039 670.82039 670.82039 670.82039 670.82039 
Cl>Vc KN 100.62306 100.62306 100.62306 100.62306 100.62306 100.62306 100.62306 100.62306 
Cl>ll2Vc KN 50.311529 50.311529 50.311529 50.311529 50.311529 50.311529 50.311529 50.311529 
Cl>Vsl KN 201.24612 201.24612 201.24612 201.24612 201.24612 201.24612 201.24612 201.24612 
Cl>Vs2 KN 402.49224 402.49224 402.49224 402.49224 402.49224 402.49224 402.49224 402.49224 
¢(Vc+Vs1) KN 301.86918 301.86918 301.86918 301.86918 301.86918 301.86918 301.86918 301.86918 
¢(Vc+Vs2) KN 503.11529 503.11529 503.11529 503.11529 503.11529 503.11529 503.11529 503.11529 
Kondisi Vu«1>112Vc Vu«1>112Vc Vu<lI>1l2Vc Vu<lI>1l2Vc Vu<lI>1l2Vc Vu<lI>1l2Vc Vu<lI>1l2Vc Vu<lI>1l2Vc 
Av KN 157.14286 157.14286 157.14286 157.14286 157.14286 157.14286 157.14286 157.14286 
Hasil P1D-250 P1D-250 P1D-250 P1D-250 P1D-250 P1D-250 P1D-250 P1D-250 
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Tabel 123 Perhitungan tulangan geser kolom as BIIantai 2-1 

Data-<lata 

Kolom Lantai 2 Kolom Lantai 1 
B-2 B-4 8-7 8-8 8-2 B-4 B-7 B-8 

Vu KN 6.34 4.84 4.89 6.15 6.84 5.68 5.61 6.58 
1 mm 2800 2800 2800 2800 2800 2800 2800 2800 
b mm 500 500 500 500 500 500 500 500 
h mm 500 500 500 500 500 500 500 500 
d mm 450 450 450 450 450 450 450 450 
<l> 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
0 mm 10 10 10 10 10 10 10 10 
kaki &engkang 2 7 7 2 2 2 2 2 
Fy MPa 240 240 240 240 240 240 240 240 
Vc KN 167.7051 167.7051 167.7051 167.7051 167.7051 167.7051 167.7051 167.7051 
d/2 mm 225 225 225 225 225 225 225 225 
d/4 mm 112.5 112.5 112.5 112.5 112.5 112.5 112.5 112.5 
Vs1 KN 335.4102 335.4102 335.4102 335.4102 335.4102 335.4102 335.4102 335.4102 
Vs2 KN 670.82039 670.82039 670.82039 670.82039 670.82039 670.82039 670.82039 670.82039 
<l>Vc KN 100.62306 100.62306 100.62306 100.62306 100.62306 100.62306 100.62306 100.62306 
<l>112Vc KN 50.311529 50.311529 50.311529 50.311529 50.311529 50.311529 50.311529 50.311529 
<l>Vs1 KN 201.24612 201.24612 201.24612 201.24612 201.24612 201.24612 201.24612 201.24612 
<l>Vs2 KN 402.49224 402.49224 402.49224 402.49224 402.49224 402.49224 402.49224 402.49224 
<l>(Vc+Vs1) KN 301.86918 301.86918 301.86918 301.86918 301.86918 301.86918 301.86918 301.86918 
<l>(Vc+Vs2) KN 503.11529 503.11529 503.11529 503.11529 503.11529 503.11529 503.11529 503.11529 
Kondisi Vu<¢l1f2Vc Vu<¢l1f2Vc Vu<¢l1f2Vc Vu<CI>1I2Vc Vu<¢l1I2Vc Vu<cP1I2Vc Vu<¢l1f2Vc Vu<¢l1f2Vc 
Av KN 157.14286 157.14286 157.14286 157.14286 157.14286 157.14286 157.14286 157.14286 
Hasil P1Q-250 P1Q-250 P1Q-250 P1Q-250 P1Q-250 P1Q-250 P1Q-250 P1Q-250 
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Tabel124 Perhilungan tulangan geser kolom as BIIantai dasar 

Data-<lata 

Kolom Lantai Dasar 
B-2 8-4 8-7 8-8 

Vu KN 3.68 3.21 3.34 4.79 
I mm 2800 2800 2800 2800 
b mm 500 500 500 500 
h mm 500 500 500 500 
d mm 450 450 450 450 
¢> 0.6 0.6 0.6 0.6 
(() nun 10 10 10 10 
kaki sengkang 2 ? 2 2 
Fy MPa 240 240 240 240 
Vc KN 167.7051 167.7051 167.7051 167.7051 
dI2 mm 225 225 225 225 
d/4 mm 112.5 112.5 112.5 112.5 
Vs1 KN 335.4102 335.4102 335.4102 335.4102 
Vs2 KN 670.82039 670.82039 670.82039 670.82039 
¢>Vc KN 100.62306 100.62306 100.62306 100.62306 
¢>112Vc KN 50.311529 50.311529 50.311529 50.311529 
¢>Vs1 KN 201.24612 201.24612 201.24612 201.24612 
¢>Vs2 KN 402.49224 402.49224 402.49224 402.49224 
et>(Vc+Vs1) KN 301.86918 301.86918 301.86918 301.86918 
¢>(Vc+Vs2) KN 503.11529 503.11529 503.11529 503.11529 
Kondisi Vu<Cl>lI2Vc Vu<Cl>lI2Vc Vu<Cl>lI2Vc Vu<CI>l12Vc 
Av KN 157.14286 157.14286 157.14286 157.14286 
Hasil P1Q-250 P1Q-250 P1Q-250 P1Q-250 
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Lantai 3 Lantai 4 
e-8 e-4e-2 e-7 C-2 e-7 e-se-4Dala-data 

1.6 1,36 2,58 2.19 5.792.29 4.39 3,98Vu KN 
5560 6050 6930 4200 4200I mm 5250 4200 4200 

b mm 400 400 400 400400 400 400 400 
400 400 400 400 400h mm 400 400400 

350 350d mm 350 350 350350 350 350 
<l> 0.6 0,6 0.60.6 0.6 0.60.6 0.6 

10 100 BUD 10 10 10 10 10 10 
2 2 2 2kaki sengkang 2 2 22 

240 240 240 240Fy MPa 240 240 240 240 
116.6666667 116.6666667 116.6666667 116.6666667 116.6666667Vc KN 116.6666667 116.6666667116.6666667 

175 175 175 175 175dl2 mm 175 175 175 
87.5d/4 mm 87.5 87.5 87.5 87,5 87.5 87.5 87.5 

233.3333333 233.3333333 233.3333333 233.3333333 233.3333333 233.3333333 233.3333333Vs1 KN 233.3333333 
466.6666667 466.6666667 466.6666667 466.6666667 466.6666667 466.6666667486.6666667 466.Ei666667Vs2 KN 

7070 70 70 70 70 70<l>Vc KN 70 
3535 35 35 35 3535<l>ll2Vc KN 35 

140140 140 140 140 140 140 140<l>Vsl KN 
280280 280 280 280 280<l>Vs2 KN 280 280 
210210 210 210 210 210<l>(Vc+Vsl ) KN 210 210 
350<l>(Vc+Vs2) KN 350 350 350 350 350 350 350 

Vu<<l>lI2Vc Vu<<l>lI2Vc Vu<<l>1I2Vc Vu<<l>lI2Vc Vu<<l>lI2Vc Vu<<l>lI2VcKondisi Vu<<l>lI2Vc Vu<<l>lI2Vc 
157.1428571 157.1428571 157.1428571 157.1428571Av KN 157.1428571 157.1428571 157.1428571 157.1428571 

oVs;Vu-oVc KN -67420 -67810 -64210 -65610-67710 -68400 -68640 
Vspertu KN -112366.6667 -113016.6667 -107016.6667·112850 -114000 -114400 -109350 
Jarak S mm -116.7969326 -123.3452733-116.9694284 -115.7894737 -115.3846154 -117.4725801 -120.7133059 

87.5 87.5 87.5 87.5Smaks mm 87.5 87.5 87.5 
300mm 300 300 300 300 300300 

Hasil P1D-250 P1D-250 P1D-250 P1D-250 P1D-250 P1D-250 P1D-250 P1D-250 
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Lantai 2
 lantai 1
 

e-2 e-7 e-2 e-4Data.<fata e-4 e-7 COSe-a 
1.29 3.72 3.84 0.8196 1.75 4.28Vu KN 4.38 1.67 

I mm 2800 2800 2800 2800 2800 2800
 2800
2800
 
b mm 500 500 500 500 500 500
 500
500
 
h mm 500 500 500 500 500 500
 500
 500
 
d mm 450 450
 450 450 450 450
 450
 450
 
CIl 0.6 0.6 0.6 0.6 0.6 0.6 0.60.6 
0 mm 10 10 10 10 10 10
 10
 10
 
kaki sengkang 2
 2
 2
2
 2
 2
 2
 2
 

240
 240
 240
Fy MPa 240
 240 240
 240
 240
 
Vc KN 167.7050983 167.7050983 167.7050983 167.7050983 167.7050983 167.7050983 167.7050983 167.7050983 

225
 225
 225 225
 225
dI2 mm 225
 225
 225
 
c1!4 mm 112.5 112.5 112.5 112.5 112.5 112.5 112.5 112.5 
Vs1 KN 335.4101966 335.4101966 335.4101966 335.4101966 335.4101966 335.4101966 335.4101966 335.4101966 
Vs2 KN 670.8203932 670.8203932 670.8203932 670.8203932 670.8203932 670.8203932670.8203932 670.8203932 
CIlVc KN 100.823059 100.623059 100.823059 100.623059 100.623059 100.623059100.823059 100.623059 
CIl112Vc KN 50.31152949 50.31152949 50.31152949 50.31152949 50.31152949 50.3115294950.31152949 50.31152949 

201.246118 201.246118CIlVs1 KN 201.246118 201.246118 201.246118 201.246118 201.246118 201.246118 
402.4922359402.4922359 402.4922359 402.4922359 402.4922359 402.4922359 402.4922359CIlVs2 KN 402.4922359 

301.8691nCIl(Vc+Vs1) KN 301.8691n 301.8691n 301.8691n 301.8691n 301.8691n 301.8691n 301.8691n 
CIl(Vc+Vs2) KN 503.1152949 503.1152949 503.1152949 503.1152949 503.1152949 503.1152949 503.1152949 503.1152949 

Vu<CIl1I2Vc Vu<CIl1I2Vc Vu<CIl1I2Vc Vu<CIl1I2Vc Vu<CIl1I2Vc Vu<CIl1I2VcKondisi Vu<CIl1I2Vc Vu<CIl1I2Vc 
157.1428571 157.1428571 157.1428571 157.1428571 157.1428571Av KN 157.1428571 157.1428571 157.1428571 

oVs=Vu-oVc KN -99333.05699 -96903.05899 -96783.05699 -99803.45899 -98873.05899 -98343.05899 -96243.05699 -98953.05899 
Vsperlu KN -165555.0983 -161505.0983 -164788.4316 -160571.765 -160405.0983 -164921.765-161305.0983 -166339.0983 
JarakS mm -102.5122678 -105.6937287 -105.8035483 -102.9059359-105.08292n -105.2132186 -102.0291005 -102.9891989 
Smaks mm 112.5112.5 112.5 112.5 112.5 112.5 112.5112.5 

mm 300
 300
 300
 300
 300
 300
 300
 300
 
Hasil P1D-250P1D-250 P1D-250 P1D-250 P1D-250 P1D-250 P1D-250 P1D-250 
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Lantai Dasar 
Data-data 

Vu KN 
I mm 
b mm 
h mm 
d mm 
ll> 
() mm 
kaki sengkang 
Fy MPa 
Vc KN 
dI:l mm 
d/4 mm 
Vs1 KN 
Vs2 KN 
ll>Vc KN 
ll>ll2Vc KN 
ll>Vs1 KN 
ll>Vs2 KN 
<ll(Vc+Vs1 ) KN 
ll>(Vc+Vs2) KN 
Kondisi 
Av KN 
oVs=Vu-oVc KN 
Vspcrlu KN 
JarakS mm 
Smaks mm 

mm 
Hasil 

e-2 
1.19 

2600 
500 
500 
450 
0.6 
10 
2 

240 
167.7050983 

225 
112.5 

335.4101966 
670.8203932 

100.823059 
50.31152949 
201.246118 

402.4922359 
301.869177 

503.1152949 
Vu<ll>1I2Vc 
157.1428571 

-99433.05899 
-165721.765 
-102.409171 

112.5 
300 

P1D-25O 

C4 
1.3 

2600 
500 
500 
450 
0.6 
10 
2 

240 
167.7050983 

225 
112.5 

335.4101966 
670.8203932 

100.623059 
50.31152949 
201.246118 

402.4922359 
301.869177 

503.1152949 
Vu<ll>1I2Vc 
157.1428571 

-99323.05899 
-165538.4316 
-102.5225889 

112.5 
300 

P1D-250 

e-7 
1.5 

2600 
500 
500 
450 
0.6 
10 
2 

240 
167.7050983 

225 
112.5 

335.4101966 
670.8203932 

100.623059 
50.31152949 
201.246118 

402.4922359 
301.869177 

503.1152949 
Vu<ll>1I2Vc 
157.1428571 

-99123.05899 
-165205.0983 
-102.7294481 

112.5 
300 

P1Q-25O 

C8 
0.375 
2600 
500 
500 
450 
0.6 
10 
2 

240 
167.7050983 

225 
112.5 

335.4101966 
670.8203932 

100.623059 
50.31152949 
201.246118 

402.4922359 
301.869177 

503.1152949 
Vu<ll>1I2Vc 
157.1428571 
-100248.059 

-167080.0983 
-101.5766015 

112.5 
300 

P1D-25O 
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Lantai 4 

Dala-data 
Vu KN 
I mm 
b mm 
h mm 
d mm 
cP 
0 mm 
kaki sengkang 
Fy MPa 
Vc KN 
dl2 mm 
d/4 mm 
Vs1 KN 
Vs2 KN 
cPVc KN 
cP112Vc KN 
cPVs1 KN 
cPVs2 KN 
cP(Vc+Vs1) KN 
cP(Vc+Vs2) KN 
Kondisi 
Av KN 
Hasil 

0-2 
6.86 

2800 
500 
500 
450 
0.6 
10 
2 

240 
167.7050983 

225 
112.5 

335.4101966 
670.8203932 

100.623059 
50.31152949 

201246118 
402.4922359 
301.8691n 

503.1152949 
Vu<cP1l2Vc 

157.1428571 
P1D-250 

D-4 
1.72 

2800 
500 
500 
450 
0.6 
10 
2 

240 
167.7050983 

225 
112.5 

335.4101966 
670.8203932 

100.623059 
50.31152949 

201.246118 
402.4922359 
301.8691n 

503.1152949 
Vu<cP1l2Vc 

157.1428571 
P1D-250 

0-7 
1.78 

2800 
500 
500 
450 
0.6 
10 
2 

240 
167.7050983 

225 
112.5 

335.4101966 
670.8203932 

100.623059 
50.31152949 

201.246118 
402.4922359 
301.8691n 

503.1152949 
Vu<cP1l2Vc 

157.1428571 
P1D-250 

D-8 
6.13 

2800 
500 
500 
450 
0.6 
10 
2 

240 
167.7050983 

225 
112.5 

335.4101966 
670.8203932 

100.823059 
50.31152949 

201.246118 
402.4922359 

301.869177 
503.1152949 

Vu<cP1l2Vc 
157.1428571 

P1D-250 

0-2 
7.27 

2800 
500 
500 
450 
0.6 
10 

2 
240 

167.7050983 
225 

112.5 
335.4101966 
670.8203932 

100.823059 
50.31152949 

201.246118 
402.4922359 
301.8691n 

503.1152949 
Vu<cP1l2Vc 

157.1428571 
P1D-250 

Lantai 3 
D-4 

5.24 
2800 
500 
500 
450 
0.6 
10 
2 

240 
167.7050983 

225 
112.5 

335.4101966 
670.8203932 

100.623059 
50.31152949 
201.246118 

402.4922359 
301.8691n 

503.1152949 
Vu<cP1l2Vc 

157.1428571 
P1D-250 

0-7 
5.42 

2800 
500 
500 
450 
0.6 
10 
2 

240 
167.7050983 

225 
112.5 

335.4101966 
670.8203932 

100.623059 
50.31152949 

201.246118 
402.4922359 
301.8691n 

503.1152949 
Vu<cP1l2Vc 

157.1428571 
P1D-250 

D-8 
7.57 

2800 
500 
500 
450 
0.6 
10 
2 

240 
167.7050983 

225 
112.5 

335.4101966 
670.8203932 

100.823059 
50.31152949 

201.246118 
402.4922359 
301.8691n 

503.1152949 
Vu<cP1l2Vc 

157.1428571 
P1D-250 
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Tabel1-- . _.... ..::;'-...._.-.. .. ___..._._u·
~_ _. . 

Lantai 2 Lantai 1 
0-7 D-8 0-2 D-4 0-7 D-8 

4.84 4.89 6.15 6.84 5.66 5.61 6.58 
2800 2800 2800 2800 2800 2800 2800 
500 500 500 500 500 500 500 
500 500 500 500 500 500 500 
450 450 450 450 450 450 450 
0.6 0.6 0.6 0.6 0.6 0.6 0.6 
10 10 10 10 10 10 10 
2 2 2 2 2 2 2 

240 240 240 240 240 240 240 

Dala-<lata 
Vu KN 
I mm 
b mm 
h mm 
d mm 
¢> 
0 tom 

kaki sengkang 
Fy MPa 
Vc KN 
dl2 mm 
d/4 mm 
Vs1 KN 
Vs2 KN 
¢>Vc KN 
¢>112Vc KN 
¢>Vs1 KN 
¢>Vs2 KN 
¢>(Vc+Vs1) KN 
¢>(Vc+Vs2) KN 
Kondlsi 
Av KN 
Hasil 

0-2 D-4 
6.34
 

2800
 
50Cl
 
50Cl
 
450 
0.6 
10 
2
 

240
 
167.7050983 

225 
112.5 

335.4101966 
670.8203932 

100.623059 
50.31152949 

201.246118 
402.4922359 
301.869177 

503.1152949 
Vu<¢>1I2Vc 

157.1428571 
P1D-250 

167.7050983 
225 

112.5 
335.4101966 
670.8203932 

100.623059 
50.31152949 

201.246118 
402.4922359 

301.869177 
503.1152949 

Vu<¢>1I2Vc 
157.1428571 

P1D-250 

167.7050983 
225 

112.5 
335.4101966 
670.8203932 

100.623059 
50.31152949 

201.246118 
402.4922359 
301.869177 

503.1152949 
Vu<¢>1I2Vc 

157.1428571 
P1D-250 

167.7050983 
225 

112.5 
335.4101966 
670.8203932 

100.623059 
50.31152949 

201.246118 
402.4922359 

301.869177 
503.1152949 

Vu<¢>1I2Vc 
157.1428571 

P1D-250 

167.7050983 
225 

112.5 
335.4101966 
670.8203932 

100.623059 
50.31152949 

201.246118 
402.4922359 
301.869177 

503.1152949 
Vu<¢>1I2Vc 

157.1428571 
P1D-250 

167.7050983 
225 

112.5 
335.4101966 
670.8203932 

100.623059 
50.31152949 

201.246118 
402.4922359 

301.869177 
503.1152949 

Vu<¢>1I2Vc 
157.1428571 

P1D-250 

167.7050983 
225 

112.5 
335.4101966 
670.8203932 

100.623059 
50.31152949 
201.246118 

402.4922359 
301.869177 

503.1152949 
Vu<¢>1I2Vc 

157.1428571 
P10-250 

167.7050983 
225 

112.5 
335.4101966 
670.8203932 

100.623059 
50.31152949 

201.246118 
402.4922359 

301.869177 
503.1152949 

Vu<¢>1I2Vc 
157.1428571 

P1D-250 
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Lantai Dasar
 

Dal<Klata
 0-2
 D-4
 0-7
 D--8 
3.21Vu KN 3.68 3.34 4.79 

I mm 2800
 2800 2800 2800
 
b mm 500
 500 500 500
 
h mm 500
 500 500 500
 
d mm 450 450 450 450
 
Cl>
 0.6 0.6 0.6 0.6
 
0 nun 10 10 10 10
 
kaki sengkang
 2
 2
 2
 2
 

240 240
 240
 
Vc KN
 

240
Fy MPa 
167.7050983 167.7050983 167.7050983 167.7050983 

dl2 mm 225
 225
 
d/4 mm
 

225
 225
 
112.5 

Vs1 KN 
112.5 112.5 112.5 

335.4101966 335.4101966 335.4101966 
Vs2 KN 

335.4101966 
670.8203932 670.8203932 

Cl>Vc KN 
670.8203932 670.8203932 

100.623059 100.623059 100.623059 100.623059 
d:>1J?Vc KN 50.31152949 
Cl>Vs1 KN 

50.31152949 50.3115294950.31152949 
201.246118 

Cl>Vs2 KN 
201.246118 201.246118 201.246118 

402.4922359 402.4922359 
Cl>(Vc+Vs1) KN 

402.4922359 402.4922359 
301.8691n 

Cl>(Vc+Vs2) KN 
301.8691n 301.869177301.8691n 

503.1152949 503.1152949 503.1152949 
Kondisi 

503.1152949 
Vu<Cl>1I2Vc Vu<Cl>1I2Vc Vu«t>1I2Vc Vu<¢>1I2Vc 

Av KN 157.1428571 157.1428571 157.1428571 157.1428571 
Hasil P1G-25O P1G-250 P1G-25O P1G-25O 
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Tabel129 Perhitungan Qu pondasi 
no depth qc 
1 0.5 25 
2 1 220 
3 1.5 240 
4 2 200 

5 2.5 170 

6 3 230 
7 3.5 140 
8 4 140 
9 4.5 200 
10 5 210 
11 5.5 270 
12 6 220 
13 
14 

6.5 
7 

180 
210 

80 

15 7.5 350 
16 8 370 
17 8.5 230 
18 9 370 
19 9.5 310 ujung 

20 10 330 tiang 

21 10.5 410 
22 11 250 
23 11.5 110 40 
24 12 160 
25 12.5 190 
26 
27 
28 

13 
13.5 

14 

150 
360 
490 



Tabel130 Perhitungan tulangan pondasi bored pil 
9 pada tanah berbutir 

= 1.686667 gr/em3 

= 1686.667 kg/m3 

= 38.66 
= 4.329 

= 3.868214 

= 1.1 
= 1734.855 kgm 

= 146941 kg 

= 0.011806 m 

= 1.180648 em 

= 60 em 

= 0.019677 
= 51.94884 kg/em 2 

= 175 kg/em2 

k) = 0.247375 
iforced Concrete Column 
tot minimum jadi dipakai 
ulangan minimum dari 
BBDSDBURDG'83 

em, r= 

= 37.60699 em 
2 

= 28.28571 em 2 

= 169.7143 em 2 

= 283.6429 mm 
2 

= 2.836429 em 
L 

= 13.25857 batang 

= 16 batang 

= 45.38286 em 
2 

4>Amin=37.607 OK 

tulangan spiral 
o spiral =
 
daerah 1 =
 

s maks =
 
=
 

=
 

pakai s =
 
daerah 2 =
 

S maks	 = 

= 
= 

pakais	 = 

I 

10 mm 

12 em 

12.5 em 

11.4 em 

11 em 

30 em 

30 em 

22.8 em 

22 em 

pereneanaan pile cap 
ditinjau tl I m bidang gambar 
ht = 60 em 
b = 120 em 
d = 5 em 

h = 115 

e = 42.5 em 
M = 0.4845 Tm 
K175 = 175 kg/emL 

U39 = 3390 kg/em2 

Cu = 62.54410209 
eu diluar chart maka digunakan 
qmin = 0.0433 
A = 30.57823009 em 

2 

AI0I9 = 283.6428571 mm 
2 

= 2.836428571 em 
2 

n = 10.78053944 buah 

pakai = 10 buah 

cekA = 28.36428571 e 

lebih besar dari A=25,4818584 -OK

I	 i· 

o tiang bor	 = 60 em 

= 0.6 m 

Qa dihitung dengan 
metode Meyerhof 

80 

40 

qe1
 
qe2
 
qb
 

Qb
 

fs
 
Qs
 

Qu
 
Qa
 

= 

= 

= 
= 
= 

= 
= 
= 
= 
= 
= 
= 

Beban pondasi 
P aksial = 
Pile cap = 
tie beam = 

tanah 

Total 
Mo 

Ho 

= 

= 
= 
= 
= 
= 

4.8 m 

2.4 m 

265.4545455 kg/em2 

241.6666667 kg/em2 

253.5606061 kg/em
L 

716562.2727 kg 

716.5622727 ton 

1.26780303 kg/em2 

178980 kg 

178.98 ton 

895.5422727 ton 

358.1740909 ton 

146.94131 ton 

4.8 ton 

3.024 ton 

3.6 ton 

158.36531	 ton 

1445.79 kgm 

2409.65 kgm/m 

6100.72 kg 

10167.86667 kg/m 

panjang penunjangan tiang bulat 
R = 3500 Kg/em2/m 

L = 0.319585131 m 

9.5>L 

tiang panja 
y 

e 
Kp 

Ho!(Kp.y.D2
) 

Mol[Kp.y.D3
) 

Mo 
P 

eu 

ht 
eu/ht 
a*au 
a'bk 
a*au/(2.ko.cr' 

Grafik R 
di dapat 

syarat 
P 

dimana D<8 

Amin 
0.01Ag 
0.06Ag 
AI019 

n 

A 
A=42.54 

~ 
--"(~f\ 

\b 
£ :	 o

VJ 

~-----~-~.~... 
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