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ANALISIS STRUKTUR PORTAE. 3 DIMENSE

4.0 Umum
Penelitian tugas akhir i merapakan studi Hiteratur mengenat suatu struktur
portal bara dalam mencrima beban tateral vang berupa beban gempa. Studt vang

difabsaniahan mengeunakan struktur portal baga denpan penpekang (hracimg) dan

struktur portal tinpa peneckang Crihracing
Dart berbagat jents sistem pengekang vang telab banvak dikembangkan

sclama 1 adalah sistem portal penahan momen (moniens resisting frame), sistem
portal diperkaky cksentrik {eceentrically brace frame) masme-masing memiliki
kekurangan dan kelebihan terhadap perilaku strukturnya dalam menerima beban
fateral,

Untuk mengetahut peclaku Ketiga jenis pengekany terschut, maka dibuat
model-model struktur portal baja 3 dimenst vang dibhent peneekang denean bentuk 7
Tinggi portal maksimum 355 meter dan memiliki 3 bentang serta pengekang

ditempatkan pada tengah-tengah portai dengan bentang vang berbeda



a2
LA

4.2 Model Struktur Portal Baja

sten

oo

pengekang
— -~
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Untuk mengetahwi perilaku struktur portal baja dengan
maupun tanpa pengckang dalam menerima beban fateral dipthh maodel-maded
struktur portal sebagai berikut:

4.2.1 Modecl struktur portal baja rangka penahan momen
Portal model i ndak menggunakan pengekang | tetapi dalam perencanaan

pada tk-tink buhul portal direncanakan saneat kaku schingea tak buhul erschut

dibarapkan mampu menahan bebab lateral vang terjadi. lihat gambar 4.1
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Gambar 4.1 . Model struktur rangka baja penahan inomen.

4.2.2 Madcl struktur portal baja rangka diperkaku konsentrik.
Model struktur baja vang digunakan pada penclitian ini memakai system
pengekang tipe Z. dimana pengekang tersebut terdapat ditengah-tengah portal pada

setiap ungkat dan menghubungkan titik buhulnya | lihat gambar 4.2,
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Gambar 4.2 Maodel struktu portal bajn rancha diperhaiu konsentrik

. Model strektur portal baja rangka diperkaku cksentrib
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Model strukwur portal baja o s sama denees strabtue portad bags

hensentrik Gpe 7. tetapy pada rangha diperhaho chsentvil batang ~bataug diperkahe

i

al, dimana salah satu atan kedua wjung batang pongekang

ierietak pada suatu jarak tertentu pada pertemuan antara balok dan kolom.
Fhsentrisitas antara batang pengekang diambil dengan perbandingan /1. adalah iebih

besar dari 3% (KL David, 1988) Untuk sistein penuekang ini diambil chsentrisitas

car (15 meter (e == 0. 3m). Hhat gambar 4.3

<



Gambar 4 3. Model struktur portal baga rangka diperkaka chsentrik

4.3 Pendimensian Profil.

Pendimensian profil dari struktur portal vang hendak ditinjau dalam studi
hterature ini dilakukan dengan cara coba-coba Ural —and errory vaitu dengan
mencoba-coba dimensi profil dari masimg-masing clemen struktur seperti efemen
balok, kolom dan pengekang. Pendimensian profil menggunakan program SAP9(
vang nantinva menghasilkan cek interaksi atau cek tegangan dari elemen-elemen
struk tur

Langkah-fangkah penghitungan pendimensian profil adalah sebagai berikut:

I. Menghitung dimensi struktur rangka penahan momen dengan beban gravitasi
dan beban gempa,
Menghitung dimensi struktur rangka diperkaku konsenirik dengan heban

gravitasi dan beban gempa.

LI

menghitung  dimenst struktur rangka diperkaku eksentrik dengan beban

gravitast dan beban gempa,




4. Cek rasio profil terhadap beban melalur diagram interaks: tegangan beban dan

[y
o

profil.

4.4 Pembebanan Konstruksi.
Pembebanan pada konstruksi dibuat berdasarkan peraturan pembebanan
eeduny Indonesta (PPGL1983), vang berupa beban mati dan beban hidup data

nembcebhanan adalah schagai berikut

e

m

Gambar 4.4 Denah pembagian pembebanan menurut metode amplop

4.4.1 Beban mati

a. Beban mati atap

ooberatplat (10 em) = 01 (23 KN/m3)y— 2.3 KN/~
2 berat platon =0 11 KNim®
3. herat tinishing =017 KN/m~ +
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b. Beban Mat: Lanta:
Poberatplat (12 ey — 612 (23 KNAm3) =276 KN/

7 heratenea (2 emy - 002 021 KN/m3) ~ 147 KNmo

3 hearmatnhin (il Ay =000 DTN /m 0 =077 KN/im~
P L e AR ’,‘\ ._“::,: RS . ‘_.‘_,-' a ERR RS & i \_’,{- P L
4 beratpasir (Y ey =001 (1A KNm2 =016 KNm-

/
o
i

o=}

zeat plafon 011 KNim® -

total = 3 AR KNim®

4.4.2 Beban hidup

_S:.?

Beban hidup atap

Cbheban hidup orane - KN
E3 -

7 behan air huian (S omy — 005 TOKNAMI — O S knfm- +
. * ; A b

total =1 S K N/m*™

oy

beban hidup lantat

. - - . D
U beban hidup perkantoran - 2.5 KN/

4.4.3 Pembebanan portal melintang
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~  Aap
N . . . - - ! b
Beban hidun {aly — |3 KN/my~
F O
Rehan mati (gd) — 2 SEKN/m~

Balok a-b = balok b-¢ = balok ¢-d :

al=¢ht+hi"p gl =(1.464 + 1,464} 1.5 =4392 KN/m

ad —(hl +hi"y . gd = (1464 + 1.464). 238 — 7,554 KN/

1

2 £ f =Y AR N
Hahan mati {gd) = 368 KNm

Balok a-b — b-c = ¢-d

Qb — (P 484 -+ 1 40412 S —

~4

37 KN

Od = (1d64 1 1 d6d) 3

o

B=10775 KN/m

4.4.4 Pembcebanan portal membujur

- = 1.067m




~ Atap
Balok a-b = b-c :
Of = (1. 167+ 1167y 1.5 — 3 50 KN/m
Od=(1.167 + 1,167). 2.58 = 6.022 KN/m
»  Lanma
Balok a-b — b-¢c —¢-d
O = (1167 + 1 167125 - S 835 KN/im
Qd=(1.167 1 1.167). 3.68 = 8589 KN/m
4.4.5 Pembcebanan total portal tanpa pengekang tipe [ (bentang S o}

4450 Portal melintang
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Gambar 4.7 Denah penempatan dinding
~  Alap
3alok a-b = b-¢c —¢-d
Beban hidup (gl} = 4.392 KN/m
Beban mati {(qd) =7 554 KN/m
Dinding 235 (35,05 =4 375 KNim +

Total - 11,929 KN/mn




~ Lantat 3s/d9
Balok a-b —Db-¢c —c-d

Roehan hidup {aly — 732 KNim
p T

Beban matt (gd) = 10,775 KN/m
Dinding =25 33 =875 KN/m -+
Total = 19325 KN/m

s bantm ?

Balok a-b = b-c =c¢-d

Beban hidup (gt} = 7.22 KN/m

Beban mat (ad) 10,775 KN/m
Dinding =25 (35051 +25¢4 059375 KNm +

Total = 20,15 KN/m
4.4.5.2 Portal membujur
»~ Atap

Ralok a-h =bh-¢

Beban hidup (gl) = 3,501 KN/m

Beban mat {qd) = 6,022 KN/m
Dinding =23.(35.03) =4 375 KN/m  +

Total = 10397 KN/m
» Lantat 3s/d9

Balok a-b = b-¢

Beban hidup (gl) = 5.835 KN/m

Bchan imaii (qd) 8.589 KN/m
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Ixnding =25.35 =875 KNm -+

Total = 17.339 KN/m
s lantm 7

Balok a-b = b-¢

Beban hidup (gl = 5,835 KNim

Beban mati {qd) — 8.589 KN/m

Dindinye — 25 (3505 +25i4 05 G373 KN/m +
Total = 17.964 KN'm

4.4.6 Pembebanan total portal dengan pengekang tipe 1 (bentang Sm}

Pada pembebanan ini diasumsikan berat sendirt peneekang diambil 0.5 KN/m’™.

4.4.0.1 Portal melintang
~  Alap
Balok a-b= c-d
Reban hidup (al) — 4.392 KN/m

Reban mat (gdy

Dinding =235 .(3,5.05}
fota

Balok b-c
Rohan hidup (gl = 4.392 KN/m

Beban mati (ad)

ii
[
o
h
(8]
(A

Dinding {3.5.0.5)

Rracing

Total

=7 554 KN/m
=4 375 KN/m

=5 KN/m

12429 KN/



Lantat 3s/d 9

Balok a-b — ¢-d

Rehan hidup (gl = 7.32 KNim

Beban mati (qd)

Dinding

Ralok b-¢

= 10,775 KN/m

i
b
N
(e
th

=& 75 KNm -~

Total — P9 5325N/m

Beban hidup (gl = 7.32 KN/m

Beban mat (ad)
Dinding

Bracing

Lantai 2
Balok a-b —¢-d
Boeban hidup (al) —

B3eban mati (qd)

8%
o
h

Dindine =

Balok h-c

= {(.775 KN/m

{2

LA
Y]
o

- 8,75 KN/

~ 05 KNim -

Total 20025 KN'm

737 KN/

= 10775 KN/m

(35052504 059375 KNrm +

Total = 20,15 KN/m

Beban hidup (gl) = 7.32 KN/m

Beban mau (gd)

Dinding =23

= 10.775 KN/m

{33503y +2544 0579375 KNm

-
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Bracing =05KNm +

4.4.6.2

”~

Total — 20,65 KN/m
Portal membujur
Atap

Balok a-b = b-c = ¢-d

RBeban hidup (aly — 3,501 KN/m

Beban mat (ad) — 6027 KNim
Dinding =25.(35.0.9) =4 375 KN/m |

total = 10397 KN/m
fantar 38/d9
Ralok a-b — b-c - e

Beban hidup (gl = 5,835 KN/m

Beban mati (gd) = § 589 KN/m
Dinding —25. 33 — 875 KNim +

Total = 17339 KN/m

Lantat 2

Balok a-b =b-c =c¢-d

Beban hidup (ql) = 5,835 KN/m

Beban mati (qd) = 8 589 KN/m
Dinding =25 (3505254 05=9375KN/m

Total = 17964 KN/m

2
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Untuk perhitungan pada tvpe 2 dan Type 3 (bentang 7 m dan 9 m) ndak
ditampitkan disini melainkan langsung dimasukkan dalam perhitungan INPUT

SAPIC

4.5 Berat Bangunan Total
4.5.1 Berat struktur portal tanpa pengekang tipe | (bentang Sm)
AL Berat atap

i Beban Tetap

a. Berat Platbeton 0.1 25 21 15 S 72405 KN
b Berat baiok R B R I T R O - 216 KN

¢ Berat plafon =011 21 15 - 34 065 KN
d. Berat finishing =017 .21 . |5 = 53.55KN

Berat dindmmg =25 (214415413505 =630 KN

4"

2. Beban fhidup

4 Beban hidupatap=03 1 21 15 =94 S KN
b. Beban air hujan =005 10.21 .15 =157 5KN -

total = 19107 KN
B Beratlantai 3 s/d ¢

I Beban Tetap

A Berat Platbeton =012 .23 . 21 15 = 8694 KN
b. Berat balok =(21.4+15 44115 =216 KN
¢. Berat plafon —a4 210 03 — 3465 KN

d  Rerat ubin 00123 2115 7245 KN




e. Berat spest =002 21 2113 = 1323 KN
{© Berat pasir 0.0t 16 21 15 304 KN
¢ Beratdinding =25 (21 4+154)3 % = 1260 KN

2. Beban [idup

a. Beban hidup lantar =03 25 .21 .15 =236.25 KN
Total  — 2871 45 KN
" Berat Lanta 2
. Beban Tetap
a.  BeratPlatbeton =012 23 21 15 = 869 4 KN

b. Berat halok “(2E 4205 4018 2I6 KN

¢ Berat plafon SN e B Y 34 65 KN

d. Berat ubin =001 .23 2113 = 7245 KN
e, Berat spest =002 21 .21 .15 =152 3 KN

nasiy —O0E 16 21 IS 304 KN

g Beratdinding =25 (214+154)(35 05+4 05) = 1350KN

a. Beban hidupatap=03.25.21 .15 =236,25 KN +

Total ~ 2961 45 KN
4.5.2 Berat struktur portal dengan pengekang tipe 1 (bentang Sm}
Dart model struktur portal vang sama, pengekang konsentrik dianggap
mempunval panjang vang sama dengan pengekang eksentrik . dan berat taksiran

nengekang sebesar 0,5 KN/my




A Berat atap
Lo Beban Tetap
a. Berat Plat beton

b, Berat balok

9]

Berat plalon

d. Berat finishing = 0.1

e. DBerat dinding

f.  Berat pengekang
2 RBeban Hidup

a. Beban hidup atap

b. Beban air hujan

B Beratfantai 3¢d 9

. Beban Tetap

a. Berat Plat beton = 0,12 . 2.

O

0,11

]

3y
IR )

e

‘J

A

—{2t 4+ 15 4115

=25 (214+154)3,5.0.5

=0,5.6,1032 4 05

=03

=005 10

{

~
3.

21

201

S

21

!

[

Total

Iim

7245 KON

C 216 KN

=0, 1032 KN

= 19168032 KN

= 38694 KN




o

. Berat halok =21 4+15.4).1.5 =216 KN

s

- Berat platon 00020 13 =34 635 KN
d Berat uhin -001 23 21 158 — 7245 KN

¢. BBerat spesi =0.02.21 21 .15 = 323 KN

=

. Berat pasir =001 .16 .21 15 =504 KN

g Beratdinding - 2.5 (2 l4+154)33 12606 KN

=

Rerat pengckang - 05 /1032 4 — 12 2064 KN
2. Beban {Hidup

=236,25 KN

n

4 Beban ndup fant = 0.3 2.5 0

Total 2885 0304 KN

O Berat Tantay 2

I Beban Tetap

a  BeratPlatbeton =012 23 21 s = 809 4 KN

b Berat balok 2405 4318 T 2HG KN

¢ Berat plafon =010 21 13 — 3465 KN

d. DBerat ubin =000.23 21 15 =7245KN

¢ Berat spest =002 21 .21 .15 = 1323 KN

. Berat pasir 001 16 2115 — 304 KN
o Boeral dinding — 25 (21 4+15 4335 05+4 035) —I3S0KN

h. Berat pengekang = 0.5.(6,1032.4.0.5:0.5.4.6.403] } = 125063 KN
2. Beban Hidup

a. Reban hidup lantai — 0.3 . 25 2113 — 23625 KN +

Total 29739363 KN |
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Untuk lebih elasnva distribust pembebanan tiap lantai dapat dilithat pada tabel
4.1
Tabel 4 1 Distribusi pembehanan Hap fantai pada por(al nped (ii‘mmang 5 m)

T nnk:‘.‘ i Berzt Total T~r~m'«e§ | Berat Totat Tin

Tans an'rnan De

<

2883.6564

28336564
. 28836564
2871.45 28836564

0w <n}m ~ o @
|

7871 45 7883 6564 :
2QR1 45 1 2e73 2563

|

<

{3

Selanputnva pada perhitungan berat portal tipe 2 dan tipe 3 (bentang 6 mdan 7 m),
dapat dilthat pada tabel 4 2 dan 4.2
Tabael 4 2 Distribisg nembchianan tap lanta pada portal tupe? | hentang 6 m)

Tingkat | Berat Tota! Tingkat B"r"‘ Totsl Tingkat |

272 %3

rk Alag

: & 3005 4 f i
7 3005 .48 30193724
N 3005.48 . 30193724
- 300548  3019.3724
4 300548 ' 30193724
.3 300548 | 30193774
0 300798 | 21121379

| TD,_,J i a4 AT AnNTy N A
: [RS1E-H ; FASEES : PASY RSN A YL
i : i

O)
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Tabel 4.3, Dustribust pembebanan tiap lantai pada portal tipe 3 (bentang 7 m)

. Tingkat | Berat Total Tingkat | Bsrat Total Tingkat ¢
[ Tanpa Bracing {KN‘;!D*:G,;.*‘ [aCing {KN,}E
L Alp 2099 656 2107 4862 1
LD 3139.51 3155.1624

g 3139.51 31551624
I 3139.51 : 3155.1624 i
L7 3139.51 31551624 |
6 3139.51 3155.1624
5 3139.51 3155.1624
F4 3139.51 | 3155.1624
.3 3139.51 3155.1624
2 323451 32503984
L Tow 3045025 ' apsseagas

3.6 Perhitungan Gava Geser Dasar Horisontal Akibat Beban Gempa
= N z
Untuk perhitungan gava geser dasar horizontal akibat beban gempa, dalam

perencanaan gedung diangeap berada di daerah gempa wilaval 3 dan bangunan
terletuk pada tanah Keras Perhitungan berdasarkan pada Peraturan Perencanaan
Tahan Gempa Indonesia Untuk Gedung 1983, dan pembebanaannya berdasarkan
pada perhitungan diatas, maka gava geser dasar horizontal akibat beban gempa dapat
dihitung sebagat bertkut:
A Waktu Getar Alami Gedung (T)

. tipe | (bentang S5m)

Diketahut tingg total gedung H = 355 m, lebar gedung B = 15 m, dan rasio

antara tinggi dan lebar gedung H/B = 2.36 < 3. maka pava geser dasar horizonial
didistribusikan sepanjang tinggi gedung. Perhitungan wakr getar alami gedung

adalah sebagai berikut:

a. 'Tanpa pengekang




=0.085H

b

-0 08% 35§

=} 2362 dt

— {825 dt

2 'tipe 2 (hentang 6 mj

Diketalin tinger otal gedung H = 355 m lebar geduny B -
antara tingey dan Ichar pedung HR -0

didistribusikan sepanjang tinggi gedung. Perhitungan waktu getar alami gedung

adaiah sebagai beriku
a. Tanpa pengekang

T=0083 b¥H

b Denvan pengckang
O.09K
i Ty
[
JE

"3 maka cava veser dasar horivonial

16 m. dan rasio
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3. tipe 3 (bentang 7 m}

Diketahui tinggi total gedung H = 35,3 m, lebar gedung B — 17 m, dan rasio
antara tinggi dan lebar gedung H/B = 2,088 <0 3, maka gaya geser dasar horizontal
didistribusikan sepanjang tinggi gedung. Perhitungan waktu getar alami gedung
adalah sebagai berikut :

a. Tanpa pengekang

T=008511""
~0.085 355"
— 1.2362 dt

h Dengan pengekang

— (. 775 dt
B Koehisien Gempa Dasar (C)
Perhitungan koefisien gaya gempa dasar didasarkan pada gratik berikut ini,

bangunan dianggap berada pada lapis tanah keras. daerah wilavah gempa 3 (lihat

cambar 4.7). -~

Y S .
i l i

0.03 : P anc
i ¢ UL
D
- - >

0 035 1.0 2.0 T

Gambar 4.7 Graflik dacrah wilavah gempa 3 pada tanah keras
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Untuk menentukan koefisicn gempa dasar pada settap model portal
didakukan imterpolasi berdasarkan pada grafik 4.7 diatas, vaitu sehagai berikut
P Tipel (hentang Sm)
a. tanpa pengekang

T=12362dt 5 C=003773 (interpolasi)

=

b dengan pengekany

o

T—-0825dt 0 O~ 004458
2. Tipe 2 (bentang 6m)
a. tanpa pengekang
T — 12362 drt — 5 O 003773 {interpolasi)
h dengan pengckang
T=0799dt —— 9 C=0045
3. T'pe 3 (bentang 7m)
a. tanpa pengekang
T=12382 1 ——— 5 O 003773 (inferpolasi)
b. dengan pengekang
T=0775dt — 5 C=00454
(" Grava Geser Dasar Horisontal Akibat Beban Giempa
Dari tabel 4.1 dan tabel 4.2 pada buku (PPTGIUG 1983 - hal [4-153, untuk
nilai K dan I didapatkan sebagai berikut:
I =1.0: fungsi untuk gedung perkantoran

K = 1,0 : untuk portal baja daktail

Ciava geser dasar horisontal akibat gempa -




V=_C. 1. K. Wt
a. Tipe 1 (bentang Sm)
b Tanpa pengekang
V=C. 1 K. Wt
=003773 1.1 2784375
= LG50 5447 KN
2 Bengan peneckang
V= TR Wt
= 004458 1 127960 0107
T 1246 457277 KN
b Tipe g benting 6m)
[ Tanpa pengekang
V=C t K. Wit
003773 1 1 29147
- 10997163 KN

2. Dengan pengekang

V=C 1 K. Wt
GO45 1 1292792426
= 1317363917 KN
¢. Tipe 5 (bentang 7m)
1. Tanpa pengekang
V=-C I K Wt

003773 101

(3]
jon
4
N
]
-

]




= 1148,8879 KN
2. Dengan pengekang,
V—-C KW
= 00454 1. 1. 30599,1838
= 1389 2029 KN
B Destrbust Gava Geser Dasar Akihat Beban Gempa
Rehan geser dasar akibat gempa (V) harus dibagikan sepangang tingor ocdung
menjadi beban-beban horisontal terpusat vang menangkap pada masing-masing taraf
lantar ungkat menurut rumus berikut:

W Hy

.\_ ﬁ"’:’.. :L?,.j

diintuk HiB -
Distribust pembebanan dapat dilihat pada tabel 4 4 sampai 4 9

I Tipe | (hentang 5 m}

‘tabel 4.4 Distribusi gaya geser horizontal akibat gempa tpe | tanpa pengekang

[
1

R
CWIEKNY THEm) W

-
<
o~
=
=
“
T
I
-,
RN
0
~.
.
S

TINGKAT.

o e
)

Atap | 1050.54 19107 3565 | 01 3.400368
10 10505447 12871450 32 o1 984 524513
¢ | 10505447 287145 285 81 1.188 028732
§ 30505447 2871451 25 394 5534854
7108054 145 215 8173648 125988 3039974

. & 10305 45 18 516861 101.8037 | 2545055
5 1050.5 45 145 4163603 B2 UUBBOWS 2050215

4 10505 45 11 131585.85. 62 2134276 | 15.55336

3 1050.544 45| 7.5 2153588, 4241824609 | 10.60456

2 1050 54 45 4 [ 118458 | 2333214042 | 5833035
27843.75! 15333648 1050.544614  |262.6362
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‘Tabel 4.5 Distribusi gava geser horizontal akibat gempa type 1 dengan pengekang

/ o

TINGKAT V(KN) Wi (KN) L Hm) | Wi Hy |

H ! ! H T
H i H |
Atap ' 1246.4572 11916.803) 355 68046.51
! ! ! ! !
10 12464572 2883656, 32 82277 214
5 f4nan ar7n innnaans! 22 5 ion4na o4 404 NTALCOY
Tt : RO, S L R gL g P P IVL ViTYL 8 Yo L TRl
TS PN PRy T aal Y e ACAN
o P LSO 883.65 L LSTE S D7 i Ca0A3Y
7 z £33.565f 39861 1440045435
Py e T Pute i PR TN a Ta Y at i s bt
= 03,55 ol 12U BUCLY OY
S 83.65 G2 37.31513785
. a 333 65 22 ]
3 [ 2883.656 (2162/.42
2 i2573.9561 4 11189583}

27960.01!

2 hipe 2 (bentang 7 my)

fabel 4.6 Distribust zava geser horizontal akibat gempa tipe 2 tanpa pengekang

TINGKAT |V (KN)

Wi (KN | Hp (m) | Wi Hs

Bin

18]

a
0

25 5 174482 201 1

40 10227162 300548 32 (9817536, 1823941

o l4poo7isa ! a00c4s ! 285 85608148 18857

3 1109971683 200548 25 | 75137 | 1479842

7 10997163 200548 54617 1 127 2452 23

5 | 1099.7163 | 3005.48 (43578 8581524041 1.45481

410997163 300548 3308026 6510425135 | 1827605

3 10997163 | : 2 T 4438926228 | 11.08/32

.z 1099.7163 | 12 2440289902 | 6.100725
29147 5584417 1008.716202 12749201
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gekang

pa tipe 2 dengan pen

by

kibat gem

Him) | W

-

Wi (KN)

<&

l'abel 4.7 Distribusi gava geser horizontal a

.
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Tabel 4.9 Distribusi gaya geser horizontal akibat gempa tipe 3 dengan pengekang

e o e e -

| ? - ; Wy.Hf \’l
ITINGKAT!  V (KN) | Wi (KN) [ Hj(m)| Wi Hj \ WL ) Fx = Fy
| Atap | 1389.2029 |2107.486. 35.5 7481576,  177.2615065 44.31538
10 13892029 3155162 32 1009652,  239.2175508 59.80439
.9 13892029 3155162, 285 8992213, 2130531312 53.26328
8 13892029 ,3155.162, 25 .78879.05!  186.8887115 46.72218
7 113892029 |3155.162, 215 ;6783599 160.7242919 | 40.18107
6 | 1389.2020 [3155.162] 18 [56792.92,  134.5598723 33.63997
5 13892029 13155162) 14.5 45749.85  108.3954527 27.09886
4 113892029 13155162 11 |3470679 _ 8223103308 | 20.55776
3 | 1389.2029 |3155.1621 7.5 123663.72]  56.06661346 14.01665,
2 [1389.2020 13250.398] 4 |13001.59!  30.80476714 7.701192
130599.18 586333 1389 202931 347.3007

3.7 Tabel Hasil Simpangan Tingkat Struktur Portal
Hasil simpangan tingkat struktur vang terjadi dapat dilihat pada tabel 4.10
sampat 4.27.

Fabel 4.10 Simpangan tingkat arah x pada portal tipe ! eksentrik (bentang 5 m)

TINGKATL V(KN Wi (KN) [Hj Gyl Wi Hy Fi (KN) Fx = Fy L dx Wj.dx Fj . dx
;Atap 1246.4572 | 1916.8 | 355 | 68046.514 | 158.3707726 | 39.502693 0.62926 | 1641403 | 115860008
10 | 1246.4572 | 2883.66 | 32 | 92277.005 | 214.7€45746 | 53.691144 | 0.02735 | 21570399 | 146845278
9 %,Lé‘@ 4572 | 2883.66 ;[ 28.5 5‘82184-207,-" 191.2746992 I ,47_:§?,86,7§,,3,9,-924,8?,,,,,7.;,7818!39.“,&@‘2@%,
8 | 12464572 | 288366 | 25 | 7209141 | 167.7848239 | 41.946206 | 0.02191 | 1.3846729  0.91916721
7 ‘ 1246.4572 | 2883.66 | 21.5 | 61998. 613 | 144.2949485 | 36.075737 | 0.01861 | 0.9983808 | 0.67122403 |
6 Q 12464572 & 288366 | 18 |51905.815 | 120.8050732 | 30201268 | 0.01508 20,5551099 0.45555593
5 | 12464572 | 288366 | 14.5 | 41813, 018‘ 97.31519785 | 24.328799 | 0.01186 |0.4056824 | 0.28856389 |
4 | 1246.4572 288366 | 11 | 3172022 | 738253205 | 18456331 | DO0SE3 | 02149549 | 015935196
3 1246 4572 288366 | 7.5 21627.423g £0.33544716 | 12583862 | 0.00545 | 0.0856518 | 0.06858205
o |ipapas7z  ze7aes | 4 | 11896.625 | 27.6862241¢ 6521556 | 0.0026 | 001713 | 0.01661173
| 27960 | 535560.05 | 1246457084 | 311.61427 | 0.16542 | 0.3429049 | 6.39476718
L SHG? L 9,3429049
T Reyieigh=63 [ ——— = 6,3 /
\! 22Xk V9,81.6,39478718

- 24246 dt > 0,825 di



Tabel 4.11 Simpangan tingkat arah y pada portal tipe I eksentrik (bentang 5 m)

O l .
TINGKAT,  V(KN) | Wj(KN) Hj(m). Wj.Hj Fi (KN) Fx = Fy dy | Widy Fj . dy
._Atap | 1246.4572 | 19168 | 355  68046.514 158.3707726 | 39.502693; 0.09404 | 16.951201] 3.72329686
10 | 1246.4572 | 288366 | 32 | 92277.005 | 214.7645746 | 53.691144] 0.0909 | 23.827105] 4.88052496
9 | 12464572 | 2883.66 | 28.5 | 82184.207 | 191.2746992 | 47.818675] 0.08493 | 20.800116l 406124005
8 12464572 | 288366 | 25 | 72091.41 | 1677848239 | 41.946206 0.07637 | 16.818571] 3.20343175
7 l1246.4572 | 288366 | 215 161998613 | 144.2049485 | 36073737 006566 12432122 236860158
| 6 112464572 | 288366 | 18 | 51905815 | 120.8050732 30.201268! 004394 | 556754350 132704373
fos 1246.4572 | 288366 | 14.5 | 41813.018 | 9731519785 | 24328799 0.04332 | 54115342 1.05392359
L4 1246.4572 | 288366 | 11 | 3172022 | 73.8253225 | 18.456331 0.03195 | 2.9436437 0.58967976
.3 12464572 | 288366 75 |21627.423: 5033544716 . 12.583862; 0.0201 1.165026, 0.25293562
|2, 12464572 | 2973.96 | 4 | 11895825 | 27.68622414 |  6.921556 0.00851 ; 02153742 0.05890244
i 27960 535560.05 | 1246.457084 | 311.61427 | 055972 | 106.13233 215195804
lswig® .| 10613233
T Reyleigh=63 |- -jf—_—f»r =63
\»gEF/.LS/ \981715195804
=4455dt > 0.825 dt
Tabel 4.12 Simpangan tingkat arah x portal tipe [ konsentrik (bentang 5 m)
i j I .
TINGKAT,  V(KN) | Wi (KN) (Hj(m)] Wj.Hj Fj (KN) Fx=Fy dx Wj.dx Fj . dx
| Atap || 12464572 | 19188 | 355 [ 68046.514 | 158.3707726 | 39.592693; 0.02692 ; 1.3890812  1.0658353
10 | 1246.4572 | 2883.66 | 32 | 62277.005 | 214.7645746 | 53.691144) 002499 | 1.8009876| 1.34179537
§ | 1246.4572 | 2883.66 | 28.5 | 82184.207 | 1912746092 | 47.818675 0.0226 | 1.4733778] 1.08089333
8 12464572 | 288366 | 25 | 7209141 | 167.7848239 41.946206] 0.01985 | 1.1356532] 0.83242246
7 12464572 | 288366 | 21.5 [61998.613 | 1442940485 | 36.073737| 0.01679 | 0.8133019] 060562234
s | 12454572 | 288386 | 18 151905815 ! 1208050732 | 30201268 001358 | 05314803 0.41001242
5 | 12464572 | 288266 | 14.5 | 41813018 | 97.31510785 | 24328799 0.01082 | 0.3249253 0.25825021
!
4 12464572 208366 1t . 0172022 | 73.8253225 18456321 000769 0.1705282 0.14192918
i ; I
.5 »4;, 1246 4572 | | 288366 . 7.5 21627423 5033544716 12583862 000484 . 00675514, 0.06090589
= z
2 12454572 297396 | 4 | 11895825 | 2768622414 £.921556 0.00214 | 0.0126195 0.01481213
27960 535560.05 | 1246.457084 | 311.61427 | 0.150015 | 7.7205066] 5.81267862|
WH[&] 1 7.7203066
T Reyleigh=6,3 |———— =63 |—— -
\ gl  9,81.5,81267862
2,3119dt > 0.825 dt
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Tabel 413 Simpangan tingkat arah y portal tipe | konsentrik (bentang 5 m)

I [ B
i (KN) . Fx=Fy ¢ dy . Widdy , Fj.Dx

= =

TINGKAT,  V(KMN) . Wi (KN) Hj(m), Wi . Hj
: ; !

35.5 | 68046514 | 158.3707726 | 39.592693; 0.09164 | 16.097102  3.6282744)

o

Atap | 12464572 : 1916.8

T
{
1 i 3
i

10 i 1246.4572 | 2663.66 | 32 | 92277.005 | 214.7645746 | 53691144] 008676 | 22.728658] 4.76669973)
9 1246.4572 | 2653.66 | 28.5 | 82184.207 | 191.2746092 | 47.818675 0.08325 | 19.9853611 3.98090468
8 | 1246.4572 | 2883.66 | 25 | 72091.41 ! 167.7848239 |  41.946206! 0.07506 | 16246531? 3.14848222@
7 112464572 1 288366 | 215 61998613 | 1442049485 | 36.073737 006451 | 12.037686 233072416
6 12464572 | 288366 | 18 !51005815 1208050732 | 30201268 005202 | 80757550 159825112
5 12454572 ' 288366 | 145 41813018 | 97.31519785 24228708 0.04258 ' 52306877 103615357
s 12454572 258366 11 | 3172022 738253225 18456331 00315 | 28613081 0.58137441
3 25635'3 s E?‘ﬁ??.-‘%? §5§<_3§;5§€%7,?,§,§, 12583852, 00109 | 1.1419568 025041885
2 | 2973.96 . 4 11895825, 27.68622414 ,  6.821556, 0.0085 | 02148683 0.058832323

27960 | | 535560.05 | 1246.457084 | 311.61427 | 0.55675 | 104.61991] 21.3801264|

'}'Ezli{/@'-’ L oq | 10461991
LD — 0.0 !
TNeIing T V9,81.213801264

o
o
o

'(l;"
i
0=

o
fi
-~

=4 4376 dt > 0.825 dt

‘Tabel 4.14 Simpangan tingkat arah x portal tipe | tanpa pengekang (bentang 5 m)

TNGRAT VKN WiKN) M. Wi r | RN Fxefy e wied £ . d
. Ap | 10505447 19107 | 355 | 67820.85 | 1336014227 | 33400356, 0.07766 | 11522389 259373802
. 10 | 10505447 | 287145 | 32 | 918864 | 180.9845166 | 45246120 0.07477 | 16.051705 3.38291734
9 | 1050.5447 | 2871.45 | 28.5 | 81836.325 | 161.1893351 | 40.207334] 0.06998 | 14.062468 2.82004772
8 | 10505447 | 2871.45 | 25 | 7178625 | 141.3941536 | 35.348538 0.06318 | 11.460551) 2.23317926
7 | 10505447 | 287145 | 215 |61736.175 | 1215989721 | 30309743 00546 | 8.5615062] 1.65994757
5 | 10505447 | 287145 | 18 | 516861 | 101.8037006 | 25.450048 0.04484 | 57736684 114124594
5 | 10505447 | 287145 | 145 | 41636025 820086001 | 20502152 003516 | 3.5489524) 072077267
s 10505447 287145 11 3158595 622134276 | 15553357 0025 | 17945563 038883392
10505447 267145 7.5 21535875 4241824609 | 10.604562 00149 06374306 015800787
2 | 1050.5447 2961.45§ 4 . 118458 | 2333214042 58330351, 0.00576 | 0.0982538, 0.03359528
| 27643.8 | | 533364.75 | 1050544614 | 26263615 | 0465841 | 73.511641 15.1322697)
{ 37 Q2 { ~ A
T Reyleigh =63 =9 _ g5 | 73311641
\ g EFS \ 9.81 151322897
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‘Tabel 4.15 Simpangan  tingkat arah y portal tipe I tanpa pengekang(bentang Sm)

Wj (KN)

T

Hj (m).

Wi Hj

Fi(KN} . Fx=Fy dy

——
L Widy'

Fj . dy

ETtNGKATfZL V (KN} ,
| Atap | 10505447 | 19107 | 355 | 6752985 | 133.6014227 | 33400356 008587 | 14418901, 29014889
|10 | 1050.5447 | 2871.45 | 32 | 91886.4 | 180.9845166 | 45.246129] 0.08428 | 20396249 3.81334377
| 9 | 1050.5447 | 2871.45 | 28.5 | 81836.325 | 161.1893351 | 40207334 007923 | 18.02522 319275776
|8 110505447 | 287145 25 | 71786.25 | 141.3941536 | 35348538 0.07175 | 14.782404 253625763
|7 10505447 | 287145 | 215 |61736.175 | 1215089721 | 303907431 0.06217 11.008467) _1.88995202
|6 110505447 | 287145 | 18 | 516861 | 101.8037906 | 25450943 00513 | 75567663 130563361
|5 | 10505447 | 267145 145 | 41636025 | 820086091 | 20502152 0.04142 | 4.9263067 064919915
' 4 1050.5447 | 2871.45 | 11 : 31585.95 | 622134276 | 15.553357 0.0308 | 2.7239723 0.47904339
.3, 10505447 | 287145 75 21535875 742.41824609% 10504552 00195 . 10918689 0.20578395
|2 | 1050.5447 | 296145, 4 | 118458 | 2333214042 | 5.0330351, 0.00849 = 02134616 004952247
| 278438 | 533364.75 | 1050544614 | 26263615 | 0.53581 | 95.233617] 17.2239876

T Revleigh=63 |

=4717dt >

Ve

NIPE
2170

95233017

TV 9.81.17,2239876

-~

6

1,2362 dt

Tabel 4.16 Simpangan tingkat arah x pada portal tipe Il eksentrik (bentang 6 m)

TINGKAT  VIKN) | Wi kN Hi )l Wi by | £ (KN) Fx=Fy x| Widd Fi. dx
Alap 1317.5859 | 2012.13 | 35.5 | 7143048 | 167.7797654 | 41.944541 0.02558 | 1.3161957, 107278382
i0 ‘ 1317.565% | 3018.37 } 32 96519,917;E 226.9460733 l 56.736518] 0.02404 1.744525; 1.36377569,
| 9 [ 1317.5659 | 3019.37 | 285 | 36052.113 | 2021238465 | 50530962 0.022 | 14615081 1.11173169
|8 | 1317.5659 | 3019.37 | 25 | 75484.31 | 177.3016197 | 44.325405| 0.01957 | 1.1561377| 0.86735952
! 7 1317.5659 | 301837 | 215 .64916.507 152.479393 ! 38.119848! 001682 | 0.8537101] 064098525
6 11317.5659 3019.37 | 18 54348703 | 1276571662 31.914292! 0.01382 | 0.5769276! 044115125
5 12175659 | 301937 | 145 | 437800 | 1028349306 25708735 001096 | 03625595 028171632
4 ,,,7;771317.555{73_ 301937 | 11 | 33213.096 | zgpgzjzsgjﬂ 19503178 0.00804 | 0.1949829' 0.15672754
3 1317.5858 | 3019.37 | 7.5 | 22645.293 : 53.19048592 | 13.297621 0.005%1 | 0.0788422 0.06795085
2 1317.9659 | 311214 | 4 | 12448.549 ; 29.23982302 ; 7.3099558 0.00226 | 0.0158956! 0.0165205
| x 29279.2 560939.87 | 1317.565825 | 329.39146 | 0.148184 7.7612853] 6.02070242

T Reyleigh =63 g3 | 1761383

=2

2

776

ki

" 9.81.6,02070242

dt > 0,799 dt
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Tabel 4.17 Simpangan tingkat arah y pada portal tipe Il eksentrik (bentang 6 m)

VKN) W

Sy T

!
Ry |

_FNy

Fx=Fy dy

H

Wi . dy’

TINGKAT N (KN H (m\ F dy
| Atap | 1317.5659 | 2012.13 | 355 | 1 7143048 ; 167. 7/976‘47'3”7g_l_.944941i70409511’57}78.224489 3.99190007
| 10 i 1317.5659 | 3019.37 32 196619 917 r 226.9460733 56.736518] 0.09224 | 25.689477, 5.23337645j
' g 1317.5659 3019.37 285 i 86052113' 202.1238465 50.530862] 0.08665 ! 2267012 4.37850782]
|8 13175659 301937 | 25 | 7548431 | 1773016197 | 44325405 007838 | 18.549280 347422524
719175650 1301937 | 215 | 64916507 | 152479393 | 38.119848 00678 | 13879572 258452571
‘5 6 ' 13175659 | 301937 ! 18 54348.703;j 127 6571662 I 31.814292: 005582 9.4079791: 1.78145575
! 5 1317 5659 30‘:9.373! 145 437809 ! 102.8349394 25708735 0.0448 ' 5.0600012 1.15175132
4 ! 3019.37 11 33213.096 | 78.01271268 18.503178 0.03296 ’ 3.2801302: 0.64282475
s ! ,_ijcu 37 7.5 22645203 53.19048502 | 13.297621 _ogggf;f;wg:ggjgg_qgW‘c;.gz;_e@l-
z 1317.5658 ; 3112, H P4 12448.549 | 29.23982302 ; 3 99308 0.00855 | 0.2328579 0.06323112
' 29279.2 f !5560939‘87? 1317.565825 ‘ 329.39146 0.58307 ' 119.27521 23.5757292?

{ 7 S f
T Reyleigh = 6.3 | = _ Gl D Wil /> |

Tabel 418

Velng

— 45122 ¢t

> 0,799 dt

Vo ﬁﬁﬁ“kﬁ

Simpangan tingkat arah x portal tipe 1 konsentrik (bentang 6 m)

LW (KN

N
) (s

I

INGKAT. V(KN W Hj Fi (KN} Fx = Fy dx . Wi | Fjdx
Atap | 1317.5659 | 201213 | 355 | 7143048 | 167, 7797654 | 41944541, 0.02205 | 09821201, 0.52668955
10 | 1317.6659 | 3019.37 | 32 | 96619.917 | 226.9450733 | 56.736518 0.02068 | 1.2906477] 1.17302752
9 1317.5659 | 3019.37 | 26.5 | 86052.113 | 202 1238465 50.530962 0.01885 | 1.0727371]  0.9524581
8 | 1317.5659 | 3019.37 | 25 | 7548431 | 177.301617 | 44 325405 0.01668 | 0.8399563 0.73930343
7 13175659 | 301937 | 215 64916.507 | 152479303 | 38.119848 0.01423 | 0.6114015 054244544

8 12175659 | 301937 | 18 | 54348703 | 1276571662 | 31914292 00116 0406567 0.37033344
5 13175659 301937 | 145 | 4378000 | 1028349394 | 25 70873c 000915 | 02528447 023526063
4 13175859 | 3019.37 | 11 | 33213.006 | 7801271268 19.503178 0.00688 : 0.1351353 013047626
3 1317.5659 ' 301937 | 7.5 | 22645.293 | 53.19048592 | 12.207621, 0.00425 | 0.0545374, 0.05651489
2 13175655 | 311214 | 4 | 12448.543 . 2923987302 | 7.3099558 0.00189 | 0.0111169 0.01381562
] | 292792 | [ 560939.87 | 1317.565625 | 329.39146 | 0.126111 | 5.657064] 514032511

rooo.2 f N

T Reyleigh = 6,3 | 203" =63 | >057064

e Vezing V9.81 514032511

2,104 dt > 0,799 dt




Tabel 4.19 Stmpangan tingkat arah y portal tipe 1 konsentrik (bentang 6 m)

!

TINGKAT, (KN} | W) (KN} 0 () W RN ' Fx=Fy | dy . Widy . Fl d

Atap | 1317.5659 | 2012 13355 | 71430.48 | 1677797654 | 41944941 | 0,09098 | 16.655094 | 3.81615076
10__[ 1317.5659 | 301937 | 32 | 96619.917 | 226.9460733 | 56.736516 | 0.08819 | 23483067 | 500359355
S | 1317.5659 | 3019.37 | 28.5 | 86052113 | 202.1238465 | 50530062 | 0.08284 | 20 720339 | 4,18598485 |
8 113175659 | 3019.37 | 25 | 7548431 | 1773016197 | 44.325405 | 007462 15 947757 | 3.32085934 |

7 113175650 1 301937 | 215 164916507 | 152479393 | 38 119848 | 006479 | 12 674553' 2 46978497

6 13175659 | 301937 | 18 | 54348703 | 1276571662 | 31 914292 | 005332 '8 5841434 | 170167003
513175650 | 301937 145 | 437809 § 102.8349394 | 25 708735 004284 55413503 1.1013622
4 1317.5659 | 301937 | 11 33713096 78.01271268 | 19503178 | 0.0316  3.0150245 061630043
3 1317.5659 301937 75 22645293, 53.19048592§, 13207621 0.0198 ;1.1537148§ 0.26329291

> 13175659 311214 4 12448548 | 20.23982300 . 73099558 | 0.00839 0.2190699 | 0.06133053
: (292792 | 156093087 | 1317565625 | 329.39146 | 055767 | 109.02414 | 225403296 |

Tabel 4.20 Simpangan tingkat arah x portal tipe Il tanpa engekang
p p p pap

T Reyleigh =63

— 44119 dt

IS ST
VeZig

9 "‘

> (3,799 dt

| 109, 02414

V981 22,5403

x)(,

(bentang 6 m)

TINGKAT VOO, WiKN Hi(m) Wi H | RNy Fe=Fy | & | wial Fla |
. Atsp | 1035.7163 | 2005.18 | 355 | 71183.83 | 140.1795105 | 35044873 | 0.07616 11620521 265691274
|10 10997163 | 3005.48 | 32 | 96175.36 | 169.3941857 | 47148546 | 007325 | 16.118607 | 34674761 |
|9 110997163 | 3005.48 | 28.5 | 85656.18 | 168.6791967 | 42169799 | 0.06853 | 14.113985 | 2889812
8 110997163 300548 | 25 | 75137 | 147.9642076 | 36.991052 | 0.06191 | 11.519548 | 2.20011502
7 10997163 | 300548 | 215 | 64517.02 | 1272492185 | 31812305 | 0.05362 | 56401019 | 170568034
6 10997163 | 300548 | 18 | 5409864 | 1065342205 | 26 633557 | 004421 58729544 | 11773364 |
5 10887183 300548 | 145 4357946 | 8581924041 | 2145481 | 003488 | 36455319 0.74413863
4 10997163 300548 11 | 3308028 | 650475135 | 16276083 | 0.0247 1.8336133 | 0.40201875 |
3 10897163 300548 | 75 225411 | 4433326228 | 11097316 . 0.0147 | 0.5494542 016313054
2 10997163 | 3097.98 . 4 | 12391.92 | 2440289902 | 51007248 | 000574 | 01010068 | 0.03483514
29147 | 55844165 1099716202 | 274.92905 0.457444 | 74.094633 | 155434567
T Reyleigh =63 IM =6, ';! 74,094633
Vazivg \ 9.81.15.5434567

=43799 dt >



h
th

Tabel 4.21 Simpangan tingkat arah yportal tipe 11 tanpa pengekang (bentang 6m)

P Ty
i

i , ; N [
iNGKAT; V (KN) WJ(KN) Hj(m), Wi H | Fj(KN) . Fx=Fy

o

!
i

| o S

_}?L*_L W dy ; Fi_ dy

ey

!
Atap | 1089. 7163 ! 200518 355 ‘77118389 l 14017951051 35.044878 i 0.08359 ; 1 14.01077 1292940132]

4

i 10 r 1099.7163 | 3005 48] 32 l 96175.36 ) 1893941857] 47.348546 l _0.08108 i19 757925! 3.83902014

[ 1099.7163 ' 3005.48 ' 25 |
1099 7163 ! 3005.48 { 21!
I

1099.7162 | 3005.48 | 145 | 43579 46 | 85.81924041 | 2145481

1 1099.7163 | 3005.48 | 285 | 85656 18 | 168.6791967 1 42169799 | 007631 | 17.50156 | 3.21797737 |
| | 75137 | 147.9642076 | 36.981052 | 0.06928 | 14.425458 | 2.56274008 |
215 !7764617 82 | 127 2492185 | ' 31.812305 | ’ 0.0602 '10 928195! 191828197'
| 5409864 | 106, 5342295 | 26633557 | 0.05019 | 75709126’ 133673824 |
| ;’ 0.04054 | 4.9394811 | 086977;’

! ] i I

1099.7163 | 300548 | 11 | 3306028 ’ 65.10425135 : 16.276063 :
i

0 0301 @2, 7229949 ‘ 0.48990949 | I

1 H

9
8

7,

6 ' 10997163 | 3005 48 | 18
: i

4

P, 19997183 300548 | 75 | 225411 | 4438926228 | 11097315

0.0192 1 1(.‘179401+ 021306&;{

2 10897163 | 3097.98 4 | 1239192 | | 24.40289902 | , 61007245 | | 0.0084 lozmsgas, 0.05124609 | 09 |

' 29147 ! I558441 65] 1099.716202 l 274.92905 { 0.51899 1 93.18383 ’ 17. 4281612!

Is11
T Reyleigh = 63 }'m =63

Y i 9318383

Veing V981174281610

= 46386 dt > 12362 dt

Tabel 4.22 Simpangan tingkat arah x portal tipe 111 eksentrik (bentang 7 m)

T T

! I I !

x| Widd | Fj.dx

! H .' T i
;T{NGKAT: V (KN} W} (KN) | Hj( ’ Wi . Hj , Fi (KN} ’ Fx X =Fy

T

Atap | q892029 "107»9 35.5 l 7481576 | i 17746.5065[ 15377 i 0.02238 :'11051868' 101482212'

1 1389.202¢9 f 3155. 16 1 32 1 100965.2 [ 239.2175508 [ 59.804383

! 1389.202¢9 | ‘ 315516 | 25 | 78879.06 l 186.8887115 | 48. 722178

f

_ 1389 2029 l 3155.16 ! 28.5 189922 128! 213.0531312 | 53.263283

0.02166 | | 1.4802621 l 1.29536304 !
0.01995 ' 1 1.2560143 l 1.06270902 E

Lt To L L 0erYIs
0.01787 f 1.0075598 | 0.83492532 '

1389 2029 | 3155, 55.16 | :' 215 V67835 992’ 160.7242919 | ' 40.181073
1:’1879,720295 1551§f 18 =56792 923 | 1345598723 | 33, 639968 |
f

l

l
- 13892029 | 315516 1 145 | 45749 835 108 3954327 1 27 098863 |
4 1389.2029 3i5516 11

. —
mmwoo]coo

70 01548 | 0 . 7563659 ! 0. 62212355

0.01285 0 5208261 : 0. 43220631

001625 0 331748 ‘0 27787174 !

i 34706. 786 82.21 03308 | 20.557758 I

2 1389.2029 3155, 16 7.5 E 23683. 718 56. 0666!346 14.016653 3 00048’ 00736055 0.06770044 |
] e ——

£.00756 0 180472 015547833

*‘1

2 | 1389.2029 | 32504 | 4 ,13001 594, 3080476714 | 7.7011918 000213 ,oos47457 001640354 |
! 30599.2 | 586333.01 | 1389.202931 | | 347.30073 | 013549 | 67267884 | 57796034 |
/vr,v;- 2 [ aN s G0
. . : 2T <~ | 6,7267884
I' Reyleigh = 6,3 /—Lj-T =63 [ 2= 777
VeZrig V9.81.5,7796034

=2.1642dt > 0,775 dt




Tabel 4.23 Simpangan tingkat arah v portal tipe Il eksentrik (bentang 7 m)

TINGKAT VKN) W KN) H () W H Fj (KN) Fx=Fy gy m & | Fj . dy
| Atap | 1389.2029 | 2107.49 355 | 7481576 | 177.2615065 | 44.315377) 0.09209 17.87268& 4.08100303)
10 | 1389.2029 | 3155.16 | 32 | 1009652 | 239.2175508 | 59.8043886| 0.08919 | 25.098863 533395334
|5 |1389.2020 | 3155.16 | 28.5 | 89922128 | 213.0531312 53.263283| 0.08362 | 22061856 4.45387571
8 | 1389.2029 | 3195.16 | 25 | 78879.06 | 186.8887115 | 46722178 0.07539 | 17.932845| 3.52238409
{7 113892029 | 3155.16 | 215 67835.992 | 160.7242919 | 40.181073) 0.06488 | 13.281386] 260694801
6 13892025 | 3155.16 | 18 | 56792 93 1345598723 | 33639968/ 005312 I 89030303 17869551
5 13892020 | 315516 | 14.5 | 45749 855 108.3954527 | 27.008863 004261 5728551 115468256
4 13802029 | 315546 | 11 34706.786 | 82.23103308 | 20.557758 0.03135 | 3.1009646] 0.64448572
3 5137;392,029 ; 3155.16 | 75 20863718 | 56. 06651346% 14016653, 0,019 : 121208720 027472641
2 13832029 | 32504 , 4 ,13001594 3080476714 | 77011918 0.00823 ; 0.2201589 0.06338081

3 i 30599.2 | !586333 o1 | 1389. 202931 i 347.30073 | 0.56008 | 115.41242] 23.9223957

= .
T Reyleigh = 6.3 {5;71‘1]{5% 63 //,, 115 41242
TR PSP V9,81.23.9223957
=4.4dt > 0,775 dt

Tabel 4.24 Simpangan tingkat arah x portal tipe 111 konsentrik (bentang 7 m)

TINGKAT. V(KN) | Wi (KN) gHj (), Wi.H Fi (KN) Fx = Fy & Wj.de Fj . dx
: Atap ! 1389.2029 ; 210749 | 355 | 7481576 | 177.2615065 44315377 | 0.01968 | 0.8164004 0.87221524
i 10 138%.2025 , 3155.16 32 160565.2 | 238.2175508 | 53.804388 0.01864 | 1.0857885 1.11451457
, 2] ! 1389.2029 } 3155.16 28.5 '89922 128 213.0531312 | 53.263283 0.01718 0.9312538 0.9150632
| B 113892029 | 315516 | 25 | 7667906 | 1868607115 | 46722175 | 001537 10.7451718 | 071802643
| 7 ’ 13892029 | 315516 I 215 | 67835. 992! 160.7242919 | 40.181073 . 001326 !;0,5545973 0.63272067
6 ' 1389.2029 | 3155.16 ‘! 18 56792.923! 134.5598723 | 33.639968 | 0.01092 §0.3764485: 0.36744937
l 5 [ 389.2029 | 3155.16 ! 14.5 45749.855! 108.3954527 | 27.098862 | 0.00869 ?0.2382656 0.23548912
4. 13892020 3156.16 | 11 | 34706786 8223103308 20.557758 | 0.00641 | 0.1296396 | 013177523
3 1389.202¢9 3155.16 : 7.5 :23663.718 | 56.06661346 14.016653 0.0041 5{0.0530383 0.05746828
2 1389.2029 | 32504 4 13001504 3080476714 | 7.7011918 | 0.00162 | 0.0107666 | 0.01401617 |
| 305992 | | 586333.01 | 1389.202931 | 347.30073 | 0.116067 | 4.9513713 | 4.95873828
sl [ i 0214
T Reyleigh =63 (EHJ?)— =03 l' 4 %jl]iﬁ;
e | g XF V9,81.4.95873828

> 0,775 dt



W (KN

Simpangan tingkat arah v portal tipe 111 konsentrik (bentang 7 m)

e

Fx=Fy dy Vi . dy’ 1

Fi. dy

*13;»@'-1 , Wj {KN) n, (m), Wi.H PN
Atap | 1389 Lou i 2107 49 355 §”774815.767E717?.}.’615&}65} 4431537 0. 091’;4 9332‘, 4.05662958
[ 30 1 1385.2026 | 315516 | 32 | 1009652 | 238.2175508 | 59 504388 0. 08867 24 307051, 5.30285508]
|9 11389.2020 | 3155.16 | 28.5 | 89922.128 | 213.0531312 | 53. 263283 0.08318, 21830292 443043986
8 | 1389.2029 i 3155.16& 25 ; 78879.06 | 186.8887115 t 46.722178) 0.07506] 17.776196/ 3.50696667
7 1 1389.2029 | 3155.16 | 21.5 | 67835.992 | 160.7242919 i 40.181073/ 0.064711 13211877 260011723
6 13892029 | 3155.16 | 15 |56792.923| 134.5508723 | 33639968 0.05311) 8.8996786 1.7866187,
5 113892029 | 315516 | 14.5 | 45749855 | 108 3954527 | 27 0988631 0.04261! 57285511 115468256
4 11389.2029 | 3155.16 ’ 11 ‘34706 7861 8223103308 | 20.557758] 0.0313 3.0910811 064345783
3 13892029 | 315516 | 75 23663718 | 5606661346 | 14016653 00196 12120872 027472641
> 1389.2020 | 32504 | 4 13001504 ! 30, 80476714 | 77011918 0.00823' 0.2201588 0.06338081!
| 30589.2 ;sssadu-.m T 1389.202931 I 247 20073 , 0.5580! 1144368 23.8198747

T Reyleigh— 63 |

iy <2 i 1
,:.'_,”JI;C?/ i i

— ’v

VaXiyy

=4.397dt > 0,775 dt

\9 bi.l3,3198747

Tabel 4.26 Simpangan tingkat arah x portal tipe 111 tanpa pengekang (bentang 7im)

},TH\‘GKAT; VKN W KN Him) Wi H) FIKN) | Fx=Fy | dx Wi.dd’ Fi.dx
Atap__| 1148.8879 | 2099.66 | 35.5 | 74537.93 | 1487574913 | 36689373, 0.075789 12060389 2.78065088
10 1148.8879 | 3139.51 | 32 | 100464.32 | 197.8038774 | 49.450969; 0.073007; 16.733658 3.61026692
$  { 1148.8579 | 3139.51 | 28.5 | 89476.035 | 176.1690783 | 44, 04227/ 0.068429)_14.700844] 3.01376847
8 1148.8879 | 313951 25 | 7848775 | 1545342792 | 3363357 0061946 12.047263 2.39319512
7111488879 | 313951 | 21.5 |67499.465 | 1526994801 | 3322487, 0.053753_0.0712531] 1.78503644
6 | 1148.8879 3139511 18 | S6511.18 | 1112646811 | 27.81617 0.044227 6.140968] 1.23022576
5 11488879 | 313951 | 14.5 | 45522.805 | 8962988196 | 2240747 0.034667| 3.7730659 077679978
4 11488879 | 313951 | 11 | 3453451 | 6799508285 | 169987711  0.0247 19153837 041986964/
3 11488879 | 313051 | 7.5 123546325  45.36028377 | 115900711 0047 06784167 0.17037404]
2 1148.8879 | 323451 | 4 | 1293804 f25.473665455 2684164 0.00564] 0.1028885 0.03591787
30450.3 583518.55 | 1148.887802 | 28722195 0456858 . 7722413 162170049

swret 64 [ 7722413
| V9.81.16,2170049



Tabel 4.27 Simpangan tingkat arah y portal tipe 1 tanpa pengekang (bentang 7m)

i 71 o i | i ) | o

s P ! l | . ! L -
TINGKAT, V(KN) Wi (KN) Hi(m) Wj.H . Fj(KN) | Fx=Fy L dy L wWjdy | Fj.dy

Atap | 1143.8879 | 2099.66 | 35.5 | 74537.93 | 146.7574913 | 36.689373 | 0.08309 | 14.495944 | 304851999

10 [ 11458679 | 313051 | 52 | 10046432 197.6036774 | 49.450069 | 0.08043 | 20.309443 | 3.97734147 |

©

| 1148.8879 | 3139.51 | 28.5 | 89476. 033( 176.1690783 | 44.04227 | 0.07532 {17.810762 | 3.31726374
| 1148.8879 | 3130.51 | 25 | 78487.75 | 1545342792 | 3863357 | 0.08775 | 14.410547 | 261742435 f

8

7 | 11488879 | 3139.51 | 21.5 | 67499.465 | 132.8994801 | 33.22487 | 0.05814 | 10. 512359‘ 1.93169394 f

6 | 1148.8879 | 3139.5¢ [ 18 | 56511.18 | 1112646811 | 27.81617 004765 | 7.1283281 | 1.32544051 |
111488879 | 313951 | 145 | 45522 895! 89 62988196 | 2240747 | 003847 | 46462893 | 086201539

1148.8879 313951 1 75 23548 '325 46.36028377 ' 11.5980071 | 00183 5105139055 (.2120983
: - i :

S

4 114838879 | 313951 | 11 ’345 2461 | 67.99508286 | 16.998771 | 0.0286 |2.5679936 | 0.48616484.
3

2 1148.8879 | 323451 | 4 ? 12938 04 ' 2547366546 | 63684164 | 000802 | 0208045 | 00510747

i !
304503 [ 583518.55 ; 1148.887802 | 287.22195 | 0.50577 1 93.241101 | 17.8290372

— ==

DL/ 3241101
Ip— 43—
Vel V9.81.17,8290372

(S

T Revleigh — 6.7

=4.3876dt > 12362 dt
Karcna T Reyleigh lebih besar 202 dari T awal, maka wak(u actar alami (T)
dihrtung ulang dari awal sesuai dengan pembebanan gaya gempa vang baru.
Dimensi profil yang dipakai seperti terlihat dalam tabel 4 7§ sampai 4.30.

Tabel 4.28 Dimensi profil struktur portal tipe [ (bentang 5m)

} Tipet1 [ Tipel2 | Tipet3
| Elemen | Profi | Profi | Profl |
L KBPI | W14x193 | RE x*.gaﬁL viaxz11 |
| _KBTg WI14X311 | W14X311 | W14X311

L KAPI | W14X145 vamm;o } | W14X132
| KATg | W14X145 mexms ; W14Xi59 j
___BYBPi W14X61 , WI14X61 | W14X61

|_BYBTg | WI4X74 | W14x90 | Wi4xo0
| BXBPL | Wi4x3d | Wiaxsd | wiexes
. BXBTg i W14X38 | W14X38 | W14X53
| BYAPI | WI14X61 | W14X61 | W14X81

| BYATg | wi4x82 | wiaxza | wiaxze |
[ BXAPi | W14X38 | W14X38 | W14x43

BXATG | W14X35 | W14X38 | W14X43 |
| BB WI2X35 | W12X35 ‘i

| |
L BIA WI2X26 | WI12X30 ’

I
i
[
i

|




Tabel 4.29 Dimensi profil struktur portal tipe II (bentang 6m)

i~ | f !

) S :
; Tipe21t K Tipe22 , Tipe23
L Elemen | Profi | Profi . Profi

| KBPi W14X211 | WI4X211 | W14X233 |

| KBTg | WI4X311 | W14X311 | Wi4xX311 |
| KAPI | W14X132 | W14X132 | W14X145 |
| KATg | W14xX145 | W14X145 | wi14x159 !
| BYBPI | W14X61 | W14x61 | widxef |
| | wiaxeo |

|_BYBTq | W14x83 | w14x90
; .
Il

| BXBPI | wi14x3s I wiaxas | wiaxss |
| BXBTg | wiaxa3 | wiexss | wiaxer |
©BYaPi | wiaxet L wiaxst | wiexst '
__BYATG | WI4X68 | W14X74 | widx74 |
OBXAPE | WiaX3s | wiaxas | widxes |

BXATg | W14X4d | Wi4xds f w14ﬁLf
88 W12X35 W12X35 !,' ﬁ'

BrA | W12X26 | Wi2x26 | '

i

Tabel 4.30 Dimensi profil struktur portal I1I (bentang 7m)

: ; Tipe3t : Tipe32 ; Tipe33 !
L Elemen | Profii | Profi | Profi

| KBPI | WI4X233 | W14X233 | Widx257
| KBTg | W14X257 | WI4X311 W14X311 |
| KAPI | W14X145 | W14X145 | W14X159 i
| KATG | W14X145 | W14X145 | W14X159 |
| BYBPI | wiaxel | Wiax61 | wiaxet |
| BYBTg | wiaxs2 | wiexso | wiaxgo |
| BXBPI_ | Wi4xe3 | wiaxas | W14x53 |
| Bx8Tg | wiaxs3 | wiaxet | wiaxe
BvAP | wiaxet | wiaxst | wisxsd !
| BYATg | Wiax74 | wiaxs2 { W14X82 |

] ! i

. BXAPI . W14X43 © WI4X53 | W14X53 ,‘
. BXATg | WI14X53 | W14X5! | W14Xe1 |
! i i I -
[ BB WI2X40 | Wi2X40 | ;
L BA__ | WI2X35 | W12X35 | :

Keterangan :

KBPt  : Kolom bawah tepi,
KBTg : Kolom bawah tengah,
KAPi  : Kolom atas tepi.

KATg - Kolom atas tengah,

n
O



BYBPi
BYBTg
BXBPi
BXBTg
BYAPI
BYATg
BXAP:
BXATy
BrB
BrA

- Balok arah Y bawah tepi,

- Balok arah Y bawah tengah,

- Balok arah X bawah tepi,

. Balok arah X bawah tengah,

- Balok arah Y atas tepi,

" Balok arah Y atas tengah,

: Balok arah X atas tepi,

- Balok arah X atas tengah,

. Bracing bawah,

. Bracing atas

60

Sclanjutnya tabel simpangan struktur akibat gava ecser gempa pada tterasi

kedua dapat difihat pada tabel 4 31 sampai 4.48.

Tabel 4.31 Simpangan tingkat arah x portal tipe | eksentrik (bentang 5 m)

i

TINGKAT  V(KN) | Wi (KN} K (m) W Hj Fj (KN) Fx=Fy | dx{m) & Widd Fiodx |

: Atap : $98.00027 1916.8 | 355 | 68046.514 | 888126854 ‘ 22.203172 0.020023% 0.8347168; 0.46333578

10 695.00027 ; 288366 | 32 [ 92277.005; 120.4377455 30.109436; 0.018846 ; 1.1065424; 0.58981375

9 i 6989.00027 : 2883.66 | 28.5 | 82184.207 | 107.2648671 26.816217| 0.0172-‘95; 0.9215795] 0.47938351

8 695.00027 2883.66 { 25 72091.41 | 94.09198869 23.522997] 0.015315 | 0.7227036] 0.37239257

7 | 699.00027 | 288366 | 21.5 | 51998613 | 8091911028 | 20.229778 0.013112 | 05263253 0.27330429]

<] [ 699.00027 ! 2883.66 : 18 [ 51905.815 | 67.74623186 16.936558! 0.010721 ‘ 0.3496206! 0.18648844

5 1699.00027 | 288366 | 14.5 | 41813.018 | 54.57336344 | 13643328 0.008521 | 0.2197215]  0.1190927

4 ! 699.00027 2883.66 ' 11 31720.22 | 4140047503 10.350119 0.006293 ' 0.1191133] 0.06652021

3 69900027 | 288366 | 75 |21627.423 | 28.22750661 | 7.0568992] 0.00406 | 0.0491862 0.02914499

2 l 69900027 ) 297396 f 4 11895825 | 1552614729 3.8815368 0,00184i 0.0103996! 000725847

f ' 27980 f 535560.05 | 699.0002022 | 174.75005 ; 3.119842 ! 4.8599087; 2.58674473
T2 | 48599087

T Revleigh =63

i
i
i
|

VX

12

()‘,

=27571dt > 24246 dt

V9,81.2,58674473
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Tabel 4.32 Simpangan tingkat arah v portal tipe [ eksentrik (hentang S m)
! ! ! i ! | .l !
TINGKAT,  V(KN) . Wj(KN) | HJ (m) Wi . Hij Fj (KN) Fx=Fy dy | Widy | Fj.dy |
. Atap | 699 0992”7,: 1916.8 : | 35.5 68046, 514, 83.8126864 | ,22.293172 0.06158 ; 7.8365118 1.41967079
10 | 639.00027 | 2583. 06; 32192277, 005x 1204377455 | 30.109436) 0.05956 | 11.024071] 1,86166645]
g 1 699.00 ,27,,’ 2883.66 ! 285 | 34 184.207 | 107.2648671 | 2681862 f?;ﬁ,ﬁ,ﬁé?ﬁ s 527,‘§§,,3‘ ';5,@@:‘@1;‘
8 | 699.00027 | 2883.66 | 25 | 7209141 | | 94.09198869 | 23.522997] 0.05043 | 7.8184141] 1.22484246]
7 ! 699.00027 | 2883.66 1 215 5*61998.613? 80.91911028 | 20.22977&? 0.04382 | 5.8316209i 0.9097331
6 |699.00027 | 2883.66 | 18 551905,8153‘ 67.74623186 | 16.936558/ 0.0364 | 3.9690935!  0.6283463
5 | 69900027 | 288366 | 145 [41813018 | 5457335344 | 13643338 002975 | 25711246/ 0.40739008
_4 69900027 | 288366 | 11 ! 31720 g_z;‘ 4140047503 | 10350119/ 0.02157 ' 1.4058586/ 0.22853062
3 189900027 | 288366 | 75 21627 423 28.22759661 | 7.0568992] 00135 | 05571513 00980809
2 59900027 | 267296 | 4 | 11895.825 1550614729 | 38815368 0.00572 | 01059945 002317277
! ] ! ! ] ! ]
27460 53556005 | 6990002022 | 17475005 | 03695 . 50.747003 6.35068449
f
. 150747009
T Reyleigh =63 =63 =
1 9.81.8,35088449
S5 dt
Tabel 4.33 Simpangan tingkat arah x portal tipe | konsentrik {(hentang 5 m)
i ! ! i L1 !
TINGKAT VKN mmm n. m~ YW LH Fi {KN) Fx=Fy | dx(m) | Widd Fidx
j ! ! ! ! R
Auap | 699.00027 | 1916.8 355 63045 514, 88.8126854 | 22203172/0017532, 0.6226324] 0.40016776;
10 { 899.00027 ; 288366 | 32 | 92277.005 ; 1 1204377455 | 30.10943 f§i00164g”£ 0.8188321] 0.50737411
9 | 689.00027 | 2883.66 | 28.5 82184.207‘@ 107.2648671 | 26.516217/0.015005] 0.6769856] 0.41178982
|8 1599.00027 | 288366 | 25 | 7200141 | 9409198869 | 23.522097,0013292] 0.5321069]  0.31953639]
7 | 699.00027 | 2883.66 [ 21.5 [ 61998.613 | 80.91911028 | 20.229778/0.011337| 0.3867547 023428105
‘61 899.00027 | 2883.66 ; 18 [51905.815 | 67.74623186 186. 93655810 009224" 0.2562114 0.159644
5 1699.00027 | 288366 | 14.5 | 41813.018 | 54.57335344 | 13.643338 0007303( _ 0.159535] 0.10147915]
4 | 69900027 | 288366 | 11 | 3172022 | 41.40047503 | 10.350119] 000538 | 00856513 0.05640815]
3 699.0@927 | 288366 | | 7.5 [ 21627423 | 2822750661 | 7.0568992 00345 | ! 003512320 0.02462858]
2 599.00027 | 2973 96 | 4 111895.825 | 1552614720 | 3881536 ' 000157 | 0.0074242 000613283
! . ! ! ]
‘ 27980 . 535560.05 | 5990002022 | 17475005 | 010277a= 35842572 2.22144185
Ivmn o2 ! § §R4757
- . o V] OF PR 203572
[ Revicigh = 6.3 | “/ﬁ‘ L R
VeXrjy V9.81.2,22144185
T 2555dt > 23119 dt




Tabel 4.34 Simpangan tingkat arah v portal tipe I konsentrik (bentang 5 m)

e e e S - - ! ;

S I S ! | ! ! P P
TROKAT, VON)  WIGN) Him) WiH BN FesFy | dy(m) | Widy | Fj.dy
: ! ! ! ; E ? 1 ' ! —
| Atap | 699.00027 | 1916.8 | 35568046514 | 88.3126864 ; 22 203172} 0.05428 | 71300864, 1.35417144;
10| 699.00027 | 2883.66 | 32 |92277. 005 | 1204377455 | 30109436, 0.05268 ; 10.143769, 1.78579067|
9| 699.00027 | 288366 1 285 }82184 207; 107.2648671 | 26.816217, 0.0496 90657685’7 1.50358527]
{8 169900027 | 2883.66 | 25 | 7209141 l 94.09198869 | 23. 522997: 0.04504 | 7.5829736]  1.2062593]
L7 1699.00027 | 2883.66 | 21.5 ‘61998 613' 80.91911028 | 20.229778; 0.03919 | 5.860185_! 0.91195837]
'\ 6 | 699.00027 | 2883.66 g‘ 18 | 51905. 815' 67.74623186 | 16.936558! 0.03246 4.0919918] 10.63800014|
|5 1699.00027 | 2883.66 | 145 | 41813018 | 5457335344 | 13643338 0.02613 | 26474561 0.41339315!
¢ 169900027 | 288366 | 11 | 3172022 | 4140047503 | 10350119 _0.0103 | 14340135 023080765
3 69900027 | 288366 | 75 '21627 423 | 2822759661 | 7.05680920 0.0122 | 05651967/ 0.09879654!
2 !6c9900027 | 297305 | 4 11895 825 1552614729 f 3.8815368 000517 | 0.1028228! 1.02282344!

I i ] ! 1

: 27950 | 505660 05 699.0002022 | 17475005 | 0.38288 . 48.624263 5.16558601)

YWy [ 48624263
T Reyleigh = 6.3 N LA =63 [
VeZing \9,81.816558601
=4.9084 dt > 44376 dt
Tabel 4.35 Simpangan tingkat arah xportal tipe | tanpa pengekang (bentang Sm)

i I r P B .r ! A |
TINGKAT _ V(KN) | Wj(KN) i1 (m) Wi H | F(KN) | Fx=Fy _dx(m) __Wid¢ | Fj.ox

At

Atap §596.09375§ 1910.7 ;3'“«5 67829.85 | 8852466281 72131166 0.05415 | 63247949& 1.27329449,

H i : : o
10 | 696.0937 y2871 45: 32 i 918864 | 119, 9"08"86, 28. 980207. 0.05211 | |_8.8062595] 166027389

§696.0937 12871 45| 28.5 | 81836. 325r 106.804488 , 45.701152, 0.04875 7"24.5509 1.3846934»9;i

80.5718067 ; »749.7'[47215»‘2! 0.038071 | 472848821» o._a;rgsggzj

9
8 | 696.09375 | 2“7145? 25 1 71786.25 | 93.68814733 ; 23.422037§ 0.044 | o30772oo[ 1.09776744)
7 169609375 | 287145 | 215 | | 81736175 ‘
6 | 696.09375 | 287145? 18 5 51686.1 | 67. 45546607' 16863867 0.03115 | 31980979‘ 0.56279782]
5 1696.09375 3;727811;{5 ' [ 14.5 | 41636. 025! 54.33912545 v ,1§.§§47§13 0.0243 i 19559106' 07.375,475‘4_91;15
4 | 696.09375 | 287145 | 11 | 31585.95 [ 41. 22278482f 10.305€96] 0.0172 | 09827538! 0.19065538]
3 7’ 9@5},3754 2871 45‘ (451 7.5 21535875! _28.1064442 f_ 7026611! 0.0101 0341157x 7l 0.07659006|
2

896 09375 | é ’7961 45 ' 4 ' 118458 15 45993913 ’ 3. 8649848' 0.00383 ' 00517436' 001615564!

27843 8 ; .;3.\364 75 696.043693 174.02242 ¢ 0 345272 40.41 901 74341 5825,

,E, o2 9
(ZHG o [ 4041901

Vextjy TV 9.81.7.43415825

T Reyleigh =6

u)

=4.6901dt > 44215 di




Tabel 4.36 Simpangan tingkat arah v portal tipe | tanpa pengekang(bentang Sm)

: ; : I B P N U R
JINGKAT  V(KN) | WIKN) Him). Wi Hj . Fj(KN) | Fx=Fy dy (m} ; Widy | Fj.dy
; , ‘

Atap | 896.09375 | 1910.7 | 355 | 67820.85 | 8852466281 , 22. 131166 0.05559 | 75619164 1.39227163;
10 1 896.09375 | 287145 | 32 | 91886.4 | 119.9208286 | 29. 980207] 0.05395 | 10.75132; 1.83448888]
9 | 696.08375 | 287145 | 285 | 81836325 | 106.804488 | 26701122 0.05057 | 9.6096592] 1.54465991]

8 | 696.09375 | 287145 25 | 71786.25 | 9368814733 | 23422037/ 004604 | 8.0294196/ 1.23855731]
7 169600375 | 287145 L21s 161736.175 | 80.5718067 | 20.142952 003998 | 61981156/ 0.93584153!
6 £9609375 ' 287145! 18 | 516861 567.45546507? 16863867 0033 | 43183403 065398074
509509375 287145 14.5 | 41636025 | 5433912545 | 13584781 0.02661 | 28077409 0.42479511!

T T T I T i T : i
£ 09509375 287145 11 3158595 | 41.22278482 | 10305696 00167 | 15322344 0.23806158
389609375 287145 75 |21535.875  28.1064442 7026611 00125 | 06120783 010258352
2 595.09375 ; 296145, 4 . {18458 | 1545993913 | 38649848 0.00536 01145738, 0.02404021,
12784381 153336475 | 696093693 | 174.02342 > | 039526 | 51535408 8.38928642]

/ ] B Y
. o , AHH n/ i 5153540
U'Revieigh=673 | J =63 | ' F,
' o.Zl 0/ \[9,85.3,38928642
=4.9854 dt > 4,717 dt
‘abel 4.37 Simpangan tingkat arah x portal tipe 1l eksentrik {bentang 6 m)

i :r : ] z s’ .é ; s ] ]
JINGKAT, VRN WIKN) HiGm) Wi H | FKN) L Fxefy e Wiad | Fode

: : ! T T ; T T
Map ;731,981 | 201213 | 355 | 71430.48 | 9321007368 | 23302743 oowsoa 0.6743565, 0.42660332
10 731581 | 301837 ; 32 | 96619.917 | 126.0811422 | 31520286  0.016901 ; 08391313, 0.54394557]
S| 751981 301637 285 |8605211o' 112.2010173 | 28.0727 J-z, 0.015505 | 0.7558567, 0.44416712
8 731.981 | 3019 37, 25 | 7548431 | 9850089237 | 24, 02542J1001379o; 059/899717 034552614J
7 731.981 301937 | 21.5 | 64916.507 | 84.71076744 | 21.177692 0.011823 | | 0.4391484] 025540296
P 731.981 ;’3019.37; 18 ;54348.703; 7092064251 | 17, 730161' 0.009681 | 02947342’ 0.17517399]
- 731.981 13019.37 | 14.5 | 43780.9 f57413051758§ 14.282629] 0007731 | | 0.1873434 0.11250427]
4 731981 3019371 11 33213 096 | 4334039264 | 10835098 0005741 | o 1028717f 0.06324447
3 731981 1 301937 | 75 22645203 29.55026771 | 7.2875669] 0.00372 | 0.0429140 002785113
2 731981 311214 | 4 12448549 16.24434439 | 40510%2 0.00162 ! 00092069 0.00698507!

? ; ? ]

. 282792 56033387 7315803584 | 18235524 | 0106602 4003513 240240404

(U

T g ey 40033
P A \59131.2,40240404

[¥4]

1
[

> 22776 dt
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Tabel 4.38 Simpangan tingkat arah v portal tipe Il cksentrik (bentang 6 m)

—— T T e e

!

TlNGKAT V (KN) Wj (KN) H; (m)' w; H} f Fj (KN) Fx=Fy | dy(m) ' Wij.ay’ | Fj.dy :
| Alap | 731981 | 201213 | 355 | 7143048 | 9321007368 | 23302743 | 00591 183217034 | 149850943
|10 | 731.981 {3019.37 | 32 | 96619.917 | 126.0811422 | | 31520286 | 0.057367 | 11.79085 | 1.96970264
9| 731981 | 301937 | 285 | 86052. 71,1371,1122910173 | 28.072754 | 0.054063 | {10 517502[ 165685396 |
|8 | 731981 13019.37 | 25 | 7548431 | 98.50089237 | 24.625223 | 0.049172 | 8.7654023 | 1.32680702 |
7 1 731.981 |3019.37 [ 215 | 64916. 507 | 84.71076744 [ 21.177692 | 0042896 | 6. 7437912 1.00085772
|6 | 731981 | 3019.37 | 18 | 54348.703 J 70.92064251 | 17, 730161 | 0.035646 | 4. 7038226 | 0.69980944_
{5 | 731981 | 301937 145 | 437809 | 57.13051758 | 14 282629 | 0 028658 30398827 | 045318783
4 | 731981 301937 I 11 [33213.006 ' 4334039264 | 10.835098 | 0021125 | 11.6490511 | 0.25321624
3 | 731981 ? 301937 ,' 75 ‘22645 293 | | 29 55006771 | 73875669 ’ 00122 '06436094 0.10785848
2 | 7198t lat1214 | 4 | 12448549 | 1624434489 | | 4.0610862 | 000559 01177088 | 0.02497568 |

T T

I !
182.99524 | 0.40228 ;56.293183 8.99186844 |

T
1
l

, | 292792 ; ;560939‘87 731.9809584 |
i
[N 52 ! 5
T Reyleigh =63 | =9 _ 53 | 56293183
Veling }9,81.8.99186344
= 50328 dt > 45122 dt

Tabel 4.39 Simpangan tingkat arah x portal tipe II konsentrik (bentang 6 m)

i T T i

TINGKAT  V(KN) | Wj (KN) R Fx=Fy | de(m) | Wide | A ax

. Atsp | 734981 201213f 355 | 7143048 | 9321087368 | 23302743 | 0015347504984351 | 0.36676188 |
10 731981 '301937. 32 i966199171‘ 126.0811422 | 31 520286 | oomsostsssags 0.46807624
L8 i 731.981 3019.37 | 285 | 86052113 | 112.2910173 | | 28.072754 | 0.013328 | 0.5605182 0.38249126 |
8 731981 [3019.37 | 25 [ 75484.31 | 98.50089237 | 24.625223 | 0.011848 | 0.4420663 0.2979652 i
| 7| T3S [301937 | 215 | 64916507 | 8471076744 | 21177692 | 0010105 |0 3214455 | 0 021851142 |
6| 731981 [3019.37 | 18 |54348.703 | 70.92064251 | 17.730161 | 0.008209 | 0.212388 | 0.14870286
5| 731981 | 3019, 37| 14.5 | 43780.0 57.13051758 | 14282629 | 0.006545 | 0.1342883 | 0.09525086
|4 | 731881 1301937 | 11 [33213.006 | 43 34039264 | 10.835098 | 000486 400736836' 0.05352538 |

[e8)
i

™~y

B ‘ 731981 | ' 1 3019.37. ' 75 '22645 293' 29.55026771 | 7. 38756697’ 0.00315 | 0.0305331 | 7002349246 '

731.981 31 12, 14 ! 4 12448 549 ’ 16.24434489 f 4.0610862 | [ 0.00143 !0 0065433 | 0. 00588858

! ’ f
; ; 29279.2 } | 560939. 87 731 9809584 182.99524 ; 0.091258 ;2,9457421 . 2.06066616 :

| — e
. fEIT 52 [0 9457 9
1T Reyleigh=63 L/ 63 |~ 41 421
Ve \981 2,06066616

=2,4048 dt > 2,104 dt




Tabel 4. 40 Simpangan tingkat arah v portal tipe 1T konsentrik (bentang 6 1)

TINGKAT  V(KN) | Wj (KN} | Hl(m) Wj . Hj : Fj (KN) Fx = Fy I dy (m) ﬁ Wi dy ] Fj . dy I
Atap  731.981 201212 | 35.5 | 7143048 ; 93.21097368 23.302743; 0.055854 | 7.4650447 14193701,
1 731981 [5019.57 | 32 |96616.617 | 1260611422 | 31520286i 0054203 | 10.567518 156474000

9 [ 731981 |3019.37 | 285 |86052.113 | 1122910173 | 28.072754] 005104 | 9.414722) 15675826

8 731.981 1 301937 | 25 | 75484.31 | 98.50089237 | 246252231 0.04635 | 7.8256942 1.25367011]

7 731.981 | 3019.37 | 21.5 | 64916.507 | 84.71076744 | 21.177692] 0.04033 | 5.9952465 0.94367795
(6| 731981 13019.37 | 18 54348703 70.92064251  17.730161) 0.03341 | 4.158135 0.65796626
5 731.981 [ 301937 | 145 | 437809 | 5713051758 | 14.2826290 0.02684 | 268312331 042576518

4 731981 1301937 11 [33213.006 | 4334039264 | 10835098 0.0198 ' 1.4481212 023728865
s 731981 301937 | 75 |22645293 ' 29 55006771 | 73875669 00124 | 0566706 010120067
2 731981 311214 | 4 124485401 1604404480 | 40810882 900521 | 0102805 0.02335125|
252792 :560939675 7319809584 | 182.99524 : 037965 = 50227208 8‘49462186}

VeZing

N T a0y
ll”'lﬁ/

— =63 {-—
Y 9,81

=4 81T dt > 44119 dt

[ 50207006
8,49462 186

Tabel 4.41 Simpangan tingkat arah xportal tipe I tanpa pengekang(bentang 6m)

VKNG WEKN) Him) W F K C Fx=fy  dx(m) | Widd | Fodx |
Atep . 728575 | 3005.48 | 355 | 7418383 | 9288332344 | 23220831 | 0.048112 | 5.8655258 | 1 25559834
10 /28875 3005 48 ‘ 32 98175.36 125.4931006 31.373275 0.04644 ;3.’.?55593 1.63028087
5 728675 | 300548 | 28.5 | 8565618 | 111.7672527 | 27 541803 | 0.04366  7.0772222 | 1.35550451 ,
3 728.675 | 3005. 40| 25 } 75137 | 98.04148486 | 24 510371 | 0.0397 157340202 _1.0705885
7 728675 | 3005.48 | 215 | 64617.62 | 84.31567698 | 21.078919 | 0.034641 | 4.253775 | 0.79301002
6 728.675 r3005 48 | 18 | 54098.64 | 705898691 | 17.647467 | 0.02861 | 2.6553783 | 0.54394788 |
5 728.675 | 3005.48 | 14.5 | 43579.46 | 56.86406122 14.216015 | 00224 |1.7464821 | 0.34269126 |
4 728675 |3005.48 | 11 | 3306028 | 43.13825334 | 10784563 | 0.0159 g06788374i 0.18441603 |
3 728675 1300548 75 | 225411 | 2941244546 ' 73531114 | 0.00939 10.3126901 ! 007500174 |
2 728875 300798 | 4 | 1239192 | 1616942701 | 4 0423563 | 000358 00471203 001576519 |
29147 55344165 | 7286749348 18216073 Eo.322004l4 _usesemi 726750505
o SHTG? - 36, 3%6;
FReyleigh=63 (=27 =63 | = ==
T \ gXis \9.81.7.26750505
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Tabel 4.42 Simpangan  tingkat arah v portal tipe 11 tanpa pengekang (bentang 6 m)

'umGKAT VKN WIKN) R WLH | F (KN ‘ CFx=Fy | Gy | W o7 | Fj.dy
| Atap | 728675 | 200518 | 355 | 7113389 | 9288332344 | 20.220831, 0.05669 | 77526851 | | 144685776
| 10 | 728675 | 300548 | 32 | 96175.36 | 125.4931006 | 31.373275 0.055014 | 11.01536 | 1 59933808
|9 | 728675 | 300548 | 285 | 85656.18 | 111.7672927 | 27941823 0051002 | 9.8231376 | 159743403
|8 | 728675 (300548 25 | 75137 | 98.04148486 | 24.510371 0.04705 | 8.1800417 | 1.27870607
| 7| 728675 | 300548 | 215 | 64617.82 | 84.31567698 | 21.078919] 0.040943 | 6.2851587 | 0.96393898
6 | 728675 |3005.48 | 18 | 5409864 | 70.5898681 | 17.647467| 0.033923 | 4.3811255 | 06737803
|5 | 728675 | 300548 | 145 | 43579.46 | 5686408122 | 14216015 0027302 | 2 8418592 0.43714247
4| 728675 300548 | 11 | 3306028 4313825334 | 10.784563 0.0202 | 1.5486938 | 0.24480959
3 ! 728675 300548 75 | 22541 1 | 20.41244546 | 73531114 00127 06145906 | 010514949
o 723675 | 300798 | 4 | 1239192 | 1616042701 | 40423568 00054 | 0114521 002457753
26147 | 558441 .65 77867493483 152.16873 | 038892 | 52.567183 | 86715343

{\‘ 15 “r;— 7 Q’) g
T Reyleigh = 6.3 JM =63 | Tz 8
Velhg }9.81 86715343

=49533 dt > 46386 dt

Tabel 4.43 Simpangan tingkat arah x portal tipe II] eksentrik (bentang 7 m)

TINGKAT  VKN)  WIGKN) Hiem| Wir | RN | Feery | deim) | Widd | Fj dx

Biap | 7843755 210749 355, 7T4B1576 | G7.6109555 24402741 | 0015267 0.4941156 | 0.37365478
0 764.9795 315516 ;| 32 | 1009652 | 131.7277313 ; 32.931933 | 0.014457 | 0.6624582 | 0.47718371

| 9 | 7649796 | 3155.16 | 285 | 89922.128 | 117.3200107 | 29.330003 | 0.013312 = 0.561058 | 0.3811155
|8 | 764.9796 | 3155.16 | 25 | 78879.06 | 102.9122801 | 25728073 | 0.011902 | 04481552 | 030662717 |
7 764979 | 315516 | 215 67835, 952 | 8850456945 | 22.126142 | 0010268 | 03333676 | 0.22743462
L6 [ 7649796 315516 | 18 [56792.923 | 74.09684884 | 18.524212 | 0.008468 | 0.2267285 | 0.15702975
5 754.9796 | 3155, 16’ 4.5 | 45749.855 | 50.68912823 | 14.922282 | 0.006799 | 0.1457231 | 0.10141183
4 | 7649796 |3155.16 | 11 |34706.786 | 45.28140763 | 11.320352 | 0.065073 |0.0807516 | 0.05726966
3 7649795 | 3155.16 | 7.5 |23663.718 | 30.87368702 77184218 | 00033 | 00339445 0.02531642 !
2 7549795 | 32504 | 4 13001694 | 16.96297816 | 4 2407445 | 000151 | 00073134 | 000636112 |
205992 |  586333.01 | 7649796163 912449 | 0050448 | 2.99 36158 | 212340463
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Tabel 4 44 Simpangan tingkat arah y portal tipe 111 eksentrik (bentang 7 m)

TINGKAT,  V{KN) Wx (KN ¢ H} (m) Wi . i (KN} 'x=Fy dy (m) Wi dy’ Fj.dy
Atap | 764.9795 7.49 1 355 ; 7481 5"6 | 97.6109655 24.40274:§ 0. 1.5257}3a 217 93; 1.53246827
10 764.9796 | 315510, 32§ 1009652 | 131.7277313 ¢ 32, 931933} 0.014457 | 11.7480 $ | 2.00950654
9 | 7649796 | 3155.16 | 285 | 89922 128 | 117.3200107 | 29.330003] 0.013312 | 10446274 | 1.68764835 |
8| 764.8796 | 3155.16 | 25 | 78879.06 1’02-9’22901 | 25728073/ 0.011902 | 8.6534017 | 134737916 |
7 1 7649796 | 3155.16 | 215 L@z@;};ggg{_5@@156_945,1 22 1261425 O:QIQ”687f6,5924093! 101138597 |
6 | 764.9796 ?315515 ?, 18 55677972.923?‘74.09684884;; 18.524212] 0.008469 | 4.5297155 | 0.7018824
5 | 7649796 | 315516 | 145 | 45749855 | 5968512823 | 14 922282 0.006799 | 2 9139569 | 0 45348615
4 | 764979 zdlss 161 11 §34706.786 4528140763 | 11.32025Z 0.005073:‘1.5718464?0425267Q25
3 7549795 | 315516 | 75 |23663718 | 3087368702 | 77184218 00033 ' 06096089 | 0 10728608
> ! 7640705 | 22504 | 4 13001504 ' 1606207816 | 42407445 000151 50.1085<W‘=E 00245115
sonu52 | 586333.01, 1649796165 191 2449 %O.}BQTG 55.496043 | 9.12922666
e o f..‘ir!'/ﬁ/ ;ﬁm 7771666“7‘“ B
I' Revieigh =63 b= .3 —
‘ \ 9.81.9.12922666

=4 9393 di

=44 dt

Tabel 4.45 Simpangan tingkat arah x portal tipe 11 konsenirik (bentang 7 m)
pang g p p g

W KA

i

|

TINGKAT,  V (KN} wan Wi Hj Fi (KN} Fx = Fy i {m) M. Fide
Atap . 7849796 | 210749 | 7481576 | 976103655 , 24 402741 | 0.012727  0.3682106 | 0.32255544 |
10 7849796 | 315516 | 32 | 1009652 | 1317277313 | 32.931933  0.01212 | 0.4982139 | 0.41382267 |
g 764.9796 | 315516 | 28.5 | 89922,128 | 117.3200107 ; 29.330003 | 0.011230  0.4274817 ; 0.34140423 |
8 764.9796 | 315516 | 25 | 78879.06 | 102.9122901 | 25726073 | 0.010106 | 0.3456736 | 026929574
7 7649796 | 3155.16 | 215 [67835.992 | 88.50456045 | 22.126142 | 0.003755 | 0.2602464 | 0.20094962 |
5 764.9796 | 315516 | 18 [56792.923 | 74.09684884 | 18.524212 | 0.00724 | 01789956 | 0.13952437
5 764.9796 | 3155.16 | 14.5 145749.855 | 59.68912823 | 14.922282 10.005812 §0‘1149911 g oiogoossszvf
4 764.9795 | 315516 | 11 | 34706.786 | 4528140763 | 11.320352 | 0.00434 | 0.063892 | 0.05094158 |
3| 7649795 | 3155.16 | 7.5 |23663.718 | 3087368702 | 77184218 | 0.00282 | 00269022 | 0.02253779 |
2 7649796 32504 | 4 ! 13001594 | 16.96297816 | 4 2407445 | 000128 | 00057496 | 0.00564019

! I : | f , ! !
305992  586333.01 7649796153 1912449  0.079232 | 2.2003666 185675444
1 2 S
AR R RO A e} ¥
o i X F 22003666
Revleich=63 | 7% =43 |
VoXrrg V9.81.1.85675444
= 22338 dt > 20045 dt




Tabel 4.46 Simpangan tingkat arah v portal tipe T konsentrik (bentang 7 m)

TINGKAT _ V(KN) | i gk |14 \m) Wk RN} Fx=Fy aym ¥ dy | F &y 7'
. Aap | 764979 [ 2107.49 | 355 | 7481576 | | 97.6100655 | 24 402741 ,005.:823; 7.932204 | 1497108&8}
10| 7649796 | 315516 | 32 i 1009652 | 1317277513 | 32931933 | 00542 1 11.222661 | 1.96406047 |
9 | 7649796 315516 | 28.5 | 89922 128 | 117.3200107 | 29.330003 10.051112 | 10.040005 | 1.65450545 |
8 | 764.9796 }3155.10, 25 | 78879.06 | 1028122501 | 25.728073 | 0.04655 | 8.4040656 | 1.32782562 |
7 7649796 | 3155.16 | 215 | 67835997 | 8850456045 | 22 126142 | [ 0.040674 | 6.5032945 | 1.00452686 |
6 | 764.9796 |3155.16 | 18 156792.023 | 74.00684884 | 18.524212 [ 00338 34 5536569 | 0.70373482 |
5 | 7649796 315516 | 14.5 | 45749.855 | 59 58912823 | 14.922282 | 0.0271 (293124181 045483115 |
4 | 7649796 1315516 11 | 34706786 | 4528140763 | 11320352 | 00199 15831343 0.25357588 |
3 7649796 315518 | 75 |23663718 | 3087368702 | 7 7184018 ' 00124 wosogsosq 0 10728606 |
2 | 7649796 | 32504 | 4 | 13001584 | 15 0509781 | 42407445 | 000514 | 01082152 00244801 |
305952 586333.01 | 7649796168 | 1912445 | 036495 53.655115 | 6 59192381 ,
IS o2 Tz oop
T Reyleigh = 6.3 (ZEE0 g5 53888116
TS VeXiog 7 V9.81.89919238
=4.09241 dt > 4397 dt
Tabel 4.47 Simpangan tingkat arah x portal tipe [l konsentrik (bentang 7 m)
| :’ T ? ! s ; .f . T O !
INGHAT VIKM)  WIKN) HiGmi Wi H BN Fxsfy | aegm | Widd | Fjdx
__Awap | 75125525 | 2089.66 | 355 7453793 | 9724191324 | 24.310478 | 0.05089 54330441 131388411
10| 78125625 | 313951 32 10046432 131085387 | 32.766347 | 0.04903 }a.sxae«;eaﬁ 1.70679901 |
8 | 76125625 | 313851 | 285 | 89476.035 | 116.7301109 | 20182528 | 0.04601 | 7.5118341 | 142746334 |
8 | 761.25625 | 313951 | 25 | 78457.75 | 102 3948341 | 25.598709 | 0.041733 %5‘940815 1.13709463 |
778 g§§gsff,i139*5jﬂ 215 | 67499.465 | 88, 05955732 | 22014889 | 0.036293 x4703227s 0.85208629 |
6 76125625 | 313951 | 18 | 5651118 | 73.72426055 | 16.43107 | 0.02985 | 3.2008086 | 0.58850407 |
5176125625 | 3139.51 | 145 '45522 895 | 59.38000377 | 14.847251 | 10023244 (1, 9509078 | 0.37011227 |
4 176125625 | 313951 | 11 | 3453461 | 45053797 | 11263432 | 00164 |0.9724946 | 01962364
3 76125625 1313951 | 7.5 | 23546.325 ‘!,3_.97@475923”5‘1;5795125 ! 0.00957 | 03330706 | 0.07910001 |
2 78125625 | 323451 4 | 1203804 | 1687892008 421973 | 0.00359 00494495‘001649914 5
| 204503 583518.55 | 751 2561848 19031405 0326044 | | 39.568165 | 7.68977928
T Revleigh =63 l‘ljl\:lrifv'j‘é)2 =63 r‘;/ 39368165
T ey \ 9,81.7.68977928

=4.5627 dt > 43893 dt




69

Tabel 4.48 Simpangan tingkat arah v portal tipe 11T konsentrik (bentang 7 m)
i T T - - T T R - T T — ’i Ty
TINGKAT, v (KN) \m (K\x Hx (m Wj . Hj Fj (KN) Fx=Fy  dy(m) vv; dy i Fj &y
| Atap | 761.25625 , 2099.66 | , 355 | 74537.93 , | 97.24191324 , 24.310478 ,0056931 32228059, 152134973,
L 10 [ 761.25625 | 313951 | 52 | 100464.32 | 131.0653676 | 32766347 | 0.055273 | 11.620914 | 1.99350455 ,
9 | 76125625 | 313951 | 28.5 | 89476 03av 118.7301109 | 29.182528 | 0.052101 | [10.383616 | 167828717 |
|8 [ 76125625 3139.51 1 25 | 7848775 | 102, 3048341 | 25598709 | 0.047402 | 867636521 ‘34572‘L’}
7176125625 | 3139.51 215 157499 465 | 88.05955732 | 22.014889 [0.041354 | 66952952l 1.01664759 |
6 176125625 1 313951 | 18 | 56511.18 r 73.72428055 r 18.43107 |0.034282 | 4.670476 '071088638 v
5_ | 761.25625 | 3139.51 | 145 | 45522895 | 59 38900377 | 14.847251 '0027514 13.0170691 | 046026478 |
4 176125625 | 313951 | 11 [ 2453451 a" 45053727 ' 11.263432 | 0.0203 | 16320429 | ¢ 25680624 |
3 78125625 | 313951 | 75 | 23546 325 | 30 71845023 | | 76796126 | 00127 05419984 | 010981546 |
122451 4 1292804 | 15, 87802008 | 421073 | 000531 | 01156674 | 0.02523399 |

2 76125625 r

| 304503

7

| 583518, 36 161‘2661845 i

190.31405 |

T

039233

l
55676251 ;

1 Reyleigh

55676251

=613

h, 3 \/

=4.9703 dt > 4 5876 dt

Pada hasil analisis ini momen kolom y

sampai 4.54

!
9.11852299 |

981911852209

ang terjadi dapat ditihat paca tabel 4.49

Tabel 4.49 Momen kolom bawah eksentrik

TNGKAT | TWEN | TPEw | miems
L1 184083 . 182397 | 208778
2 1aaze | 155.076 160088
L3 | 121324 | 130626 @ 133583
L4 41, 128.014

L5 114877 12562 | 126427
8| 10573 | 106457 104525
7| 116439 | 105962 | 105751
8 | 100776 | 5844 | 99.185 .
9 91819 86075 | 99497
10| 78774 | s0ss2 | rosdss |
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Tabel 4.50 Momen kolom atas eksentrik

i i
f,T!NGKAT! TIPEN | TiPEHL | TIPEIN

% EenasT . 92788
2 125873 | 134.842 | 808
3, 125522 ; 13531 , 137863
4| 120081 | 133217 | 135553
5 | 128886 | 139.855 | 143396
B | 120365 | 115564 | 117.462
L7 120517 114649 | 115058 |
8 111616 | 108169 | 107224 |
9 | 105015 | 97232 [ 97487
Poi0 94513 | 98976 | {15068 |

Keterangan -

TIPETE - Struktur portal diperkaku cksentrik bentang 5 m
TIPE L Struktur portal diperkaku cksentrik bentang 6 m
PP UL Struktur portal diperkaku eksentrik bentang 7 m.

Tabel 4.51 Momen kolom bawah konsentrik

TckaT| teEn | Teew | TeEw |
L% 173034 173493 | 131433
©2 184718 176562 . 170972
3 139523 | 143447 142547
{4 | 137054 | 146.984 | 138553 |
5| 136187 | 145416 | 145707 |
[ B | 115379 | i23.118 | 114612
{7 i 11631 { 124548 | 139.033 |
{8 | 106455 | 114.436 | 136418 |
|9 | 96792 | 103.963 | 136.409 |
| 10 [ 92908 | 100638 | 146.853 |




Tabel 4.52 Momen kolom atas konsentrik

] 1 I T ]
ITINGKAT! TIPEZ ¢ TIPEN2 | TIPEH2

o

101883 . 108526 . 102174
2 145422 , 15388 | 143958
3 . 144671 | 154234 | 147.427
4 | 142432 152207 | 148.245
5 | 143.832 ‘ 161.105 | 160.898 |
§ | 124813 | 133756 | 13162t
7 1z4.144 | 133714 | 136.853
§ | 117977 | 127547 | 138.136
9| 108836 | 115303 | (32857 |
10 | 112104 | 122857 | 165263 |

Keterangan ¢

TIPE 12 Stroktur portal diperkaku konsentnik bentang S m
TIPE 12 Struktur portal diperkaku konsentrik bentang & m.
TIPL 12 Struktur portal diperkaku konsentrik bentang 7 m.

Tabel 4.53 Momen kolom bawah tanpa pengekang

TINGKAT | TIPE3 . TIPEUS | TIPEmS
L4 252384 | 214435 | 240469
.2 | 161226 | 156537 ; 178305
.3 13781 | 133052 143579
{4 | 135452  130.054 | 136.58
5 i 134398 | 13239 | 142562 |
& | 10938 | 107661 | 113385 |
7 0 113216 | 125867 i 13536 |
.8 | 103047 [ 123509 | 133136 |
9 | 93761 | 123538 | 133.409

=)

| 88583 | 132432 | 142972 |



Tabel 4.54 Momen kolom atas tanpa pengekang

i T T i
TINGKAT! TIPERR © TIPEND TIPEH2
; LI~ AN i i

v 102228, 95288 100363

2, 142824 | 137018 143 489
D3 1a2247 ¢ 133044 0 1454598

% Fo13geis 138.U58 140558

5 14885 145331 157,111

= 3 A AT ER RISty 4G SamT

15 RSy [ R- RO YR § ico. o0y

/ t 1o Uon 1£3 220 13385390

5 112303 © i24.942 134.748

5 1 10078 | {20616 i30.376

i0 | 103.702 | {47.584 | 155.36%

teranygan |
TIPE I3
f

= » Strisktur portal tanpa pongekanyg bentang I m
I3 Struktur portal tanpa pengekang bentane 6 m.
{

I3 Struktur portal tanpa pengekang bentang 7 m.

Hastt stmpangan vang diperoleh dart analisis ini dapat dilihat pada tabel 4.55

ATAP = 0020025 | 0.08758 800177 . 0.00Z02

W 001B46 | GOSGSE | 0001601 0GOS

5 . 0017245 | 005575 | 000193 | 00053%

§ | 0015315 | 005043 . 0002265 | 0.0065

7 0013112 | 004382 0.002397 . 0.00742

6 0.016721 | 00364 | 0.0022 | 000715

5 0.008521 | 002925 | 0002226 | 0.00768

4 | 0006293 | 002157 | 0002233 | 0.00807 )
3 000406 | 00135 | 000292 | 000778

2 000184 | 000572 | nootee | 0onsTz

1 { o ; 0 i 0 f 0




‘Tabel 4.56 Stmpangan total dan simpangan antar tingkat portal tipel?

T T

Tingkat . dx : dy ; dx : ady :
1 T 1 1

ATAP 5 001753032 ; 005428 ¢ GBI iobowis

8.6
10 | DO1B432 | O.O05288 ¢ G.O014Z7 | O.00308
g i 0015005 |  G.0486 0.001713 | 0.00456 |
8 0.013292 | 004504 | 0.001955 | (.00585 |

CO11337 | 003919 § 0002113 | (00675 |

~J

6 0.009224 | 003245 | 0.0601921 000533
5 0007302 | 002613 . 0001923
4 fonotey 0.09182
3. 00122 |

{ Al I

Tabel 4.57 Simpangan total dan stmpangan antar tngkat portal tipel3

‘, St iglagi Fey) e g
% 15-,4 ix B fy
i ATAR | 0.058i56 | G.0555% | U.0Gi64
10 [ 005211 | 005395 i 0.00338
g 0.04875 | 005057 | | C.00453
8 0.044 | 004604 | { 0.00606
7 0.03801 i i
s 093115 ? | ?
5 1 50243 i
4 F o172 i ?‘
f f [ i :
b H s Wal¥e Rl H g H H
i Ehe . ; :
2 A ANt 4 an137 i !
2 4 05382 3 A02823
i i i
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Tabel 4.59 Stmpangan total dan simpangan antar tn

<

005104

w o

0.011848
0.010105

0.04635
0.04033
0.03341

h 1)

™~

£.02584

G188

)

=4
4




‘tabel 4 .60 Stmpangan total dan

~
[N

simpangan antar tingkat portal tpell3

Tingkal dy gy
ATARP $.35689 GO0is2 ¢ DULISB
R G 04644 | 0055014 6.00278 0.003212
s 0.04366 | 0.051802 0.00396 | 0004752 |
8 0.0397 0.04705 0.00505¢ | 0.006%07
7 0034641 | 0.040943 0035031 | 0.60702
6 0.02861 | 0.033923 0.00621 | 0.008621
00224 | 0627202 4 0065 ' 00667102
4 2.0202 0.0075
s

Lo

Tabel 4.61 Stmpangan total dan simpangan antar tngkat portal tpellil

Sty il :

Tingha % 18y 3 ¥
ATAR 0015267 1 G.015267 0.00051
10 0.014457 | D.D14457
0613312 | 0013312
§ 0.011502 | 0.011502
7 0010268 | 0010268
5 0.008469 | 0008469 "
5 0.006799
4 8005072 :




Tahel 4.62 Simpangan total dan simpangan antar tingkat portal tipetit2

ATAP 3

10 ¢ G0zt G.G542 i

§ i 0.011238 0.051112

8 [ 0.010108 0.04655 0.001351

7 ! 0.008755 0.040674 0.00i515

& i 0.00724 0.0338 0.001428 | 0.0067

5 0.0271 fonnoT2

4 0.0199 5.0075 |
S 001z 000726

2 D005 14 G 00514

E in 0.04903 0.G58273 7 60302
' g 0.04601 0052101 | 0 004277 i i
3 [ 0.041733 0.047402 0.00544 i
7 0036293 | 0.041354 0.006443
§ | 002985 (.G34282 é {
5 | 0023244 | 6027534 f
4 ' go1se 6 0703 5
3 80127 :
. o o o 3 ;

Hasil akhir dari analisis strukiur terhadap simpangan puncak. gaya

3

...
1o
(¢}

dan momen dasar dapat dilihat pada tabel 4.64 sampai 4.66.

o
v

4

76



‘tabel 4.64 Hasi! simulast model struktur tipe | (bentang 5 m}
- o TIPE
URAIAN PORTAL _i

TIPEH | TIPE2 | TIPE 13

1G ya Geser Dasar ) ; .
i A Max {KNj | byy. bUUd 99 uudw 555

Arah A Max (KN) | 599.0003 539.0003 596.0938;
Aran Y Max (KN) | 599 bul}) BYY.D0US 596 U338
‘Momen Dasar ; ;

Arah X Max (KN-m) | 184.0625 173.034/ 180.2463
Arah Y Max (KN-m) | 134.8131/ 1130253 252 8847

Keterangan
PIPECTE - Struktur portal diperkaku cksentrk bentang 5 m.
TIPE 12 Struktur portal diperkaku konsentrik bentane 51

1354

TIPE A3 Struktur portal rangka penahan momen bentans

)

‘Tabel 4.65 Hast! simulast model struktur ipe I (bentang 6 mj

| TIPE
URAIAN )l PORTAL
mPEW TIPE W2 | TIPE 3

Gaya Geser Dasar |

AranA Max | KN/ 731,981 7371.88% 728 575
Arai Y Wiax (KN 731.581 731.9841 728.575

mOmen Dasar e
‘Arah X Max (KN-m} | 1823871 173.1931 ‘58'-.434f
Arah Y Max (KN-m3} ' 128 631 7 109 80771 243 676

Keterangan
TIPE N Struktur portal diperkaku ekseninik bentane 6 m.
TIPE U2 : Struktur portal d}perkaku konsentrik bentang 6 m.

TIPE U3 - Struktur portal rangka penahan momen hontany

>
3

1
3m
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label 4.66 Hasil simulast model strukrur tipe 11 (bentang 7 m)

T ; TIPE ‘
| URAIAN s PORTAL :
CTIPE 11 TIPE 112 | TIPE (113
S Puncak | ]
Al X Max (i) “

Aran ¥ Max{m)

o
saya Geser Casar

Aran A Max (KNj

Aran Y Max (KN}

‘Momen Dasar i
Arah X Max (KN-mj | 196.158/186.13021 193.663
Arah Y Max (KN-m) 138 208 116617 274.774%

Keterangan
HIPE T Struktur portal diperkaku cksentrik bentang 7 m.
TIPE HI2 : Struktur portal diperkaku konsentrik bentang 7 mo

TIPE HI3 © Struktur portal rangka penahan momen bentang 7 m.



