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KATA PKNUANTAR

Untuk mcndapatkan data-data fisik dan teknik batuan / tanah pada rcncana lokasi
Jembatan Kretek II, maka telah dilakukan pcmboran bermesin (rotary drilling machine).
Penyelidikan ini didasarkan atas metode antara lain :

- Tone Boring Corporation & Co

- ASTMD.2113-70

- ASSHO T.225-68

.. - BS4019

disertai dengan uji penetrasi (SPT) dan uji laboratorium mekanika tanah. Sedangkan
perhitungan untuk daya dukung tanalinya digunakan acuan dari buku "Foundation
Analysis".

Selama pelaksanaan peryelidikan mengalami hambatan karena terjadinya bencana
alam berupa gempabumi tektonik berkekuatan 5,9 SR, yang bersumber di pantai selatan.
Oleh karena lokasi penyelidikan berada pada daerah rawan gempa (dengan koefisien
zona [z] =0,8 - 1,2) maka laporan ini dilengkapi dengan koefisien gempa untuk desain.
Perhitungannya didasarkan pada peta kegempaan yang dikeluarkan oleh Badan Penelitian
dan Pengembangan Departemen Pekerjaan Umum tahun 1996.

Semoga laporan ini dapat dipergunakan sebagai acuan perencana, pengawas dan
pelaksana, agar dapat menghasilkan konslruksi jembatan yang kokoh dan tahan gempa.

Jakarta,

PT. Ganes Engineering Consultant



RINGKASAN

Pekerjaan penyelidikan tanah Jembatan Kretek II meliputi :

1. pemboran bermesin di 5 titik bor pada rencana tumpuan dan pilar jembatan

dengan total kedalaman 180 meter.

2. uji penetrasi (SPT) sebanyak 101 kali

3. uji fisik di laboratorium mekanika tanah sebanyak 5 sampel. Masing-masing
titik bor diwakili 1 sampel sepanjang 1,00 meter

Hasil pemboran inti berupa material eiulapan sungai (pasir, kerikil, kerakal) dan

material hasil vulkanisme berupa pasir dan lempung hitam.

Dari hasil uji penetrasi maka diketahui lapisan pasir yang sangat padat (N > 50
pukulan) yaitu pada kedalaman :

- titik bor DH-1 mulai kedalaman 16,00 meter

- titik bor DH-2 mulai kedalaman .12,00 meter

- titik bor DH-3 mulai kedalaman 28,50 meter

- titik bor DI 1-4 mulai kedalaman H,0() meter

- titik bor DH-5 mulai kedalaman U.00 meter

Daya dukung tanalinya berkisar antara 14,^ 16.3 kg/cm2. Koefisien gempa untuk
desain sebesar 0,223 gal.

Hasil uji laboratorium mekanika tanah adalah sbb :

-NWC : 5,97-26,48%

- Porositas : 0,434-0,579°,,

-Butiran : 0,94-8,62

-yn : 1,4- l,96gr/cnr

-yd : 1,189- 1,55 grim"'

Harga C (cohesi) pasir berkisar 0,02 - 0.08. Sedangkan harga <p (sudut geser dalam)
berkisar 42° - 45° dari N (hasil uji SPT).
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BAB 1. PENDAHULUAN

1.1. Latar Belakang

Pcsatnya pertambahan masyarakat membutuhkan tersedianya sarana jalan dan

jembatan yang memadai guna mempermudah arus transportasi barang dan manusia.

Selama ini kita mengenal jalur pantura, yaitu jalur jalan yang menghubungkan kota-kota

di sepanjang pesisir utara pulau Jawa. Sebagai alternatif transportasi, maka dipandang

perlu untuk membangur. jalan di sepanjang pesisir selatan pulau Jawa, yang disebul jalur

pantai selatan. Jalur ini banyak melewati sungai-sungai, baik besar maupun kecil. Salah

satu sungai yang dilewati adalah Kali Opak di daerah Kretek, Bantul. Oleh karena itu

pembangunan Jembatan Kretek II (yang berada di hilir Jembatan Kretek sekarang)

menjadi mullak diperlukan sebagai sarana penghubung pada ruas jalur yang baru
tersebut.

>

1.2. Maksud dan Tujuan

Penyelidikan geoteknik ini bertujuan untuk menyelidiki dan menentukan jenis, silal,

tebal dan kemampuan daya dukung lapisan lanah di bawah pennukaan, yang diperlukan

dalam perencanaan konslruksi, sehingga bangunan yung dihasilkan akan kokoh, stabil

dan optimal.

Ruang lingkup penyelidikannya sendiri mencakup : pemboran inti, Standard

Penetration Test (SPT). sampling batuan, uji Moratorium dan pcnyusunan laporan.

1.3. Lokasi dan Kcsampaian Daerah

Jembatan Kretek II tcrletak di Kecamatan Kretek, Kabupaten Bantul, DIY, kurang
lebih 20 kilometer sebelah selatan kota Yogyakarta (ke arah pantai Parangtritis). Untuk
mencapainya dapat menggunakan kendaraan roda empat atau lebih sampai ke areal
penambangan pasir rakyat, di dataran banjir kali Opak yang cukup lebar.

1.4. Jenis Pekerjaan

Pekerjaan penyelidikan geoteknik di Jembatan Kali Kretek II dapat diuraikan sbb :

1. Pemboran inti di 5 (lima) titik bor, yaitu DH-1, DH-2, DH-3, DH-4 dan DH-5,
dengan total kedalaman 180 meter :



DH-1 sedalam 40 meter, pada rencana tumpuan (abutment) kiri jembatan

DI 1-2 sedalam 35 meter, pada rencana pilar kiri jembatan

DI 1-3 sedalam 35 meter, pada rencana pilar tengah jembatan

011-4 sedalam 35 meter, pada rencana pilar kananjembatan

DH-5 sedalam 35 meter, pada rencana tumpuan (abutment) kanan jembatan

SPT sebanyak total 101 kali :

Di t

Dit

Di t

Di t

Dit

tik DM-1 dilakukan sebanyak 22 ktli

tik DI 1-2 dilakukan sebanyak 20 kali

tik DH-3 dilakukan sebanyak 20 kali

tik DI 1-4 dilakukan sebanyak 20 kali

tik DH-5 dilakukan sebanyak 19 kali

# Test Laboratorium



BABII.CEOLOCI

II.l. Fisiografi Regional

Secara fisiografi, Pulau Jawa dapat dibagi meniadi 7 (tun m
diuraikan oleh van Bemmelen (1949), Liputi " ^ "^ ****™

E Gunungapi Kuarter

2. Dataran Aluvial Jawa Uiara

3. Antiklinorium Rembang - Madura
4. Antiklinorium Bogor-Sereyu Utara-Kendeng
5. Kubah dan Punggungan pada Zona Depresi Tengah
6. Zona Depresi Tengah Jawa dan Zona Randublatung
7. Pegunungan Selatan

Daerah penelitian (Jembatan Kali Kretek II) terlet.k Hi** ^ Depresi Tens, Jawa, lebil,,,,,;; 1:7;;-^«i ~
banjir kali Opak. Ma morfol»8' dataran

11.2. Stratigrafi Regional

JZre8iona''s,ra,i8rafi dae"Yo^*»—~- (dari tua
cosen sampa' Phoscn

2. Batuan Terobosan, berumur Miosen
3. Endapan Gunung Merapi Masakini. berumur Kuarter
4. Batuan Volkanik, berumur Kuarter
5. Endapan Permukaan

Dari hasil korelasi dengan P^ta r„ i • r
iiketahu: h,h • g' "mbar Y°^arta fWartono R dkk)lucetanui bahwa stratigrafi dae^ __ , .• ' KK)>
-r..^]_„_. w . ' ' • -: •'•^- *enr.a3uk dalarr. formas: En-^->-

- -£.p<^r. .^*: "r ^ , >-,



Sedangkan Formasi Endapan Permukaan terwakili oleh satuan aluvium, yang tersusun
atas kerakal, pasir, lanau dan lempung .sepanjang sungai yang besar clan dataran pantai.

II.3. Kondisi Ccologi Daerah Penelitian

Daerah penelitian sebagian besar tersusun atas lapisan aluvial berupa material pasir,
kerikil, dan kerakal. Pada umtimnya berwama abu-abu muda sampai tua, dengan
ketebalan belasan meter. Material-material ini adalah hasil pengendapan oleh medium

aliran air Kali Opak. Oleh karena itu ban>ak dijumpai stmktur silang siur, yang
mencirikan hasil pengendapan oleh air. Endapan aluvial ini dapat disebut juga dengan
istilah endapan sungai (river deposits). Di alas lapisan ini terdapat lapisan soil hasil

pelapukan berukuran lempung berwama coklat, dan mengandung material-material
organik dengan ketebalan beberapa meter. Sedangkan paling bawah dijumpai lapisan
pasir hasil vulkanisme Gunung Merapi berukuran pasir halus sampai kasar, berwama
abu-abu tua kehitaman, dengan ketebalan sampai berpuluh-puluh meter. Setempat
dijumpai lapisan lempung hitam yang sangat padat. Jadi dapat disimpulkan stratigrafi
daerah penelitian dari tua ke muda adalah sbb :

1. Material hasil vulkanisme : pasir dan lempung hitam

2. Aluvial hasil pengendapan aliran air: pasir, kerikil, kerakal

3. Soil penutup : lempung eoklat

Morfologi daerah penelitiar adalah bempa dataran banjir kali Opak, dengan
penampang lembah sungai berbentuk "U" yang mengindikasikan bahwa erosi horisontal

lebih kuat dibanding erosi vertikal. Dataran banjir kali Opak ini cukup lebar, lebih lebar
dibandingkan dengan tubuh sungainya sendiri, dan banyak dijumpai gosong pasir di
kanan-kiri sungai. Oleh penduduk dataran banjir ini dimanfaatkan sebagai sumber bahan
galian pasir untuk bahan bangunan.

Struktur geologi mayor adalah Sesar Opak, sebagai sesar utama yang membentang
dari Kretek sampai ke Prambanan. Aliran sungai Opak ini (yang berarah timurlaut -
baratdaya) diyakini sebagai bidang sesar/patahan berjenis sesar turun, dengan blok
sebelah barat relatif turun dari blok timur. Salah satu indikasi adanya sesar ini adalah
kenampakan "triangular facet" pada perbuki.an di sebelah timur/tenggara Kali Opak. Jadi
rencana Jembatan Kretek II tepat berada pada zona sesar/patahan mayor.



BAB III. GEOLOGI TEKNIK

111.1. Umum

Rencana jembatan Kretek II sebagai sarana pendukung jalur selatan, akan

membentang di atas kali Opak sepanjang + 240 meter. Jembatan akan ditopang oleh 3

pilar dengan jarak sekitar 80 meter dilengkapi dengan 2 tumpuan. Untuk mendukung

perencanaan pondasinya maka dilakukan penelitian untuk menentukan kedalaman dan

tipe pondasi yang cocok dengan kondisi batuannya.

Macam-macam penelitian yang dilakukan antara lain :

pengamatan permukaan

- pengeboran inti / coring

Standaid Penetration Test / SPT

.. * - Uji laboratorium Mekanika Tanah, meliputi uji fisik

analisa daya dukung tanah

- koefisien kegempaan

sumber cadangan bahan bangunan

111.2. Pengamatan Permukaan

Wilayah seluas 0,25 km2 di sekitar rencana jembatan telah diperiksa kondisi batuan
permukaannya. Hasilnya berupa peta geologi skala 1 : 2000

111.3. Pemboran Inti

Lima titik bor yang akan memberikan data pada rencana pondasi telah ditentukan

posisi dan kedalamannya untuk keperluan perencanaan. Mesin bor putar (rotary drilling

machine) digunakan dalam penelitian ini dan dilengkapi dengan pemasangan casing

sedalam 20-30 meter. Cara kerja / metodenya adalah sbb : pada bagian atas dekat

permukaaan tanah sampai kedalaman 7,50 m dilakukan bor casing dengan diameter 4

inchi, menggunakan cairan bentonit. Dari dasar casing dilakukan SPT, kemudian

sampling dilakukan sedalam 1,50 m. Tahap selanjutnya pasang casing lagi, lalu dari

dasarcasing dilakukan SPT, dan seterusnya.



Melalui 5 (lima) titik bor di lokasi rencana as Jembatan Kali Kretek II, maka

diketahui jenis. sifat dan variasi batuan pada masing-masing titik bor. Urufan selengknp-

nya adalah sbb :

Kedalaman (m)

0,00 - 7,50

7,50-20,00

20,00 - 40,00

Kedalaman (m)

0,00 - 9,00

9,00-21,50

21,50-35,00

Kedalaman (m)

0,00-15,50

15,50-25,50

25,50-35,00

Tabel 1. Hasil pemboran inti di titik bor DH-1

Deskripsi

Lempung pasiran, berwama kecoklatan, berukuran butir
lempung - pasir halus. Di bagian atas terdapat bahan-bahan
organik seperti akar tanaman.

Pasir, berwama abu-abu muda, berukuran butir pasir halus -
kasar, mengandung sedikit kerikil.

Pasir vulkanik, berwama abu-abu tua kehitaman, berukuran
butir pasir sedang - sangat kasar

Tabel 2. Hasil pemboran inti di titik bor DH-2

Deskripsi

Pasir kerikilan. berwama abu-abu, berukuran pasir halus -
kasar, mengandung kerikil berdiameter max 4 mm.

Pasir vulkanik. berwama abu-abu muda - tua, berbutir pasir
sedang - kasar

Pasir vulkanik. berwama abu-abu tua, berukuran butir pasir
kasar - sangat kasar

Tabel 3. Hasil pemboran inti di titik bor DH-3

Deskripsi

Pasir kerikilan. berwama abu-abu kecoklatan, berukuran butir
pasir sedang, mengandung kerikil

Pasir vulkanik- berwarnn abu-abu tua, berbutir pasir sedang-
kasar

Pasir vulkanik. berwama abu-abu tua kehitaman, berbutir
sangat kasar dengan permukaan runcing-runcing



Kedalaman (m)

0,00-18,00

18,00-25,00

25,00-32,50

32,50-35,00

Kedalaman (m)

0,00-19,50

19,50-32,00

32,00-35,00

Tabel 4. Hasil pemboran inti di titik bor DH-4

Deskripsi

Pasir halus, berwama abu-abu kecoklatan, berukuran pasir
halus, mengandung kerikil ± 10 %. Di bagian atas terdapat
bahan-bahan organik seperti akartanaman.

Lempung pasiran, berwama abu-abu kecoklatan, berbutir
lempung- pasir halus

Pasir lempungan. Ix.-rwarna abu-abu kecoklatan, berukuran
butir lempung pasir kasar

Lempung hitam. sangat padat

Tabel 5. Hasil pemboran inti di titik bor DH-5

Deskripsi

Lempung pasiran. berwama abu-abu kecoklatan, berukuran
lempu-ig - pasir halus, mengandung kerikil-berangkal. Di
bagian atas terdapat bahan-bahan organik seperti akar
tan a man.

Pasir, berwarna abu-abu muda - tua, berukuran butir pasir
sedang - kasar

Lempung hitam. sangat padat

III.4. Standard Penetration Test (SPT)

Percobaan penetrasi dilakukan dengan interval 1,5 meter, dengan memukul split

spoon sampler berukuran diameter luar 2 inch dan diameter dalam 1 /g inch, dengan

beban seberat 140 lbs (= 63,50 kg) dan ketinggian jatuh 75 cm. banyaknya pukulan (N)

yang diperlukan untuk memasukkan split spoon sampler sedalam 30 cm dicatat setelah

ekstra pukulan 15 cm yang pertama. Prosedur pelaksanaan mengacu ASTM D. 1586-67

dan ASSHO T 206-70.

Hasil selengkapnya tersaji dalam tabel berikut.



v
O

o X •

j_
1

w
jo

o
vo

-o
,

o
\

o
u

i
b

u
b

u
i

o
0

o
o

o
o

o
o

1
I

I
I

I
I

I

U
l
U

W
O

' V
^

X
o

"
^

O
U

1
U

1
U

)
A

N
O

)

O
-O

0
\

-
J

O
<-

^>

•^
o

O
C

\
A

0
0

U
i

^
«

O
i
M

w
{
k

M
t/

1
W

w
w

W
h

2
2

2
2

n
<»

£
oj

p
p

oj
jo

w
a

3
3

5
a

n
3

£L
HO

CM
0=

(7
0

03
00

"

W
U

U
U

M
M

_*
•y

>
j—

©
oo

jo
u

i
b

l
*

b
u

i
b

0
o

o
o

o
o

1
I

I
I

I
I

*•
y

—
o

oo
-o

no
V

\o
**

to
t&

.'
U

i
W

i
u

u
L

n
w

o X

to
to

to
~

—
—

—
—

_
—

-^
J
°

."
*

M
.O

U>
<*

>
M

O
O

-J
C

\
2

i;
o

ui
b

w
b

u>
b

In
b

l«
b

o
o

o
o

o
o

o
o

o
o

o
o

o
I

I
I

I
I

I
I

I
I

I
I

I
I

to
to

to
—

—
—

_
—

—
~

n
o

-
o

o
\

.*•
i°

~
5>

S°
i*

y
,w

.N
P

v
to

£
ft

>
9

ft
P

fi
-

^
°

*-
o

*>
^c

^
(^

-o
,

O
«

U
l^

J
C

0
O

'O
W

0
0

-
v
l>

-
^
o

—
^
>

-J
^
-^

*
-<

^
>

u
>

tO
tO

tO
tO

—
K

)
K

>
K

)
K

)
—

.
„

,
0

0
-O

-O
.

^

o
o

u
i
^

w
a
>

o
o

u
,
j
i
-
<

>
o

o
o

w
-
-
w

«
-
J

0
0

v
]

0
0

0
0

§
§

O
Q

0
0

£5
SO

p
p

a
.

o
.

p
p

0
0

0
0

0
0

p
p

p
3

3
3

er
g

-a
-o

o
a

oo
p

p
p

p
p

?
I:

&
^

^
g-

g-
g-

g-
g-

g
g-

g-
§

b
P

p
Q

.
O

.
P

p

»
p

p
p

p
q

_
p

p
0

0
0

0
0

0
0

0
0

0
O

C
D

f&
("

8
C

D
a
a

a
a

a

_
I

_
§

§
0

0
0

0
O

Q
0

0
0

0

U
W

U
U

U
U

U
W

W
M

W
t
O

W
-
.
-

—
_

V
O

v
l

p
_

^
U

-
0

0
0

-O
L

ft
.f

c
.t

O
—

«
0

C
9

i
U

l
U

M
O

2
U

2
!i

2
!i

o
i
«

b
l
«

b
"
j
i
b

ui
b

"
m

o
"

"
*

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
-

l"
i

i
:

I
I

I
I

i
I

i
i

\0
-O

O
^

U
-

O
M

n
I
W

^
W

-
.

m
j

-U
-O

*.
<3

*-
VO

tb
."

o
**

."
vo

".&
."

\0
Ji.

"v
0

"j
i

VO
*-

\D
.U

",£
--A

a x

-
V

>
O

'-^
»

O
<

~f
t

0
O

O
O

o
o

o
1

I
I

I
!

I
I o
o

o
-.

^
J

t
o

o

(-
A

L
rt

L
rt

L
rt

c
3 X 3

to
—

to
—

—
.

to
K

J
V

O
—

O
C

-4
U

i
O

O
vO

—
•f

e.
t^

i
~

J
'^

l
'—

J
~

J
&

•
m

m

to
to

to
to

t
.>

—
-
-

to
to

to
—

5*
'-n

t*
j

^
to

oo
o

u
j

to
o

-C
'*

si
C

\
—

—
t
-

3C
C

O
C

—
_

t
o

t
o

t
o

t
o

t
o

t
o

t
o

t
o

t
o

t
o

—
.

>
,
,
,
_

~
-
J
O

~
jw

o
\~

ji
^
,u

>
i>

jo
o

o
n

o
u

)
<

;
<

-
«

—
-
0

^
,
^
-
0

W
H

O
-
J
K

U
i
-
o

u
i
o

o
o

-
'j

t
f
c
O

v
a
u

i
u

i
S

o
^

a
,

0
0

0
0

p
p

3
3

0
0

0
3

ta
o

0
0 s o

o S "
d

p Q
.

C
O

f
i
)
o

p
*

-*
*

-^
r
\

p
p

a
.

o
.

p
p

"
?

~V
"v

3
-0

"0
"0

=
•
-

—
g

e
>

»
p

p
p

a
a
a
a
a
a
a
a
- a

.
a
.

0
0

•-
,

w
_

a
.

»
e
x

»
a
.

-
-

^
GO

C^
00

00

ss
ir

i-
i-

s-
g-

g-
g-

gg
-g

g-
lg

ll
l

"
^
^
0

3
"
0

0
"
'^

O
O

O
O

'j
o

O
s

r
-

—
r

—

Z ft 3



!
m

,

;
"
3

!
O

_
~

S3
eo

co

—
c

n
:
:

=
«

co
s

o
o

o
o

o
o

o
c

e
g

c
a

C
m

,

0
0

cC
O

0
0

^
^
^
^
J
Q

^
^
^
^
S

^
-

-.
r^

^,
oc

^
„

N
rN

fN
N

(N
N

(N
(N

c
S

!
c

^
_

•O
U

-,
—

-
^

^
o

m
io

v
o

CO
0

0
^

a
§

«
T

3
T

3
5

ID
O

i
00

00
"
J

§
§

Is
§?

£
!?

g?
2

g?
g?

1
-s-i-s-s-sllll-s-s-s-s^

S
^
S

S
"
^
^
^
^
,
*

r
-

o
o

o
s

r--
O

'n
r-o

o
x

o
^

t^
v

c
o

.-^
^

^
v

c
^

^

p
^

o
^

g
^

g
^

g
o

o
o

o
o

o
o

O
v

i
q

v
i

*©
t-~-~

o\"
o

'

00
oo

to
00

oo
oo

a
c

=
-

-
-

"
-*

a
_-

-
-

-
_

c
-2

iS
«

a
5

§
.S

,
o

o
u

o
ft

Jj
ca

~
o

o
o

o
o

o
o

o
o

o
o

o
°
-

«M
O

O
O

O
C

O
O

O
O

O
O

O
_

•
illllilll

c
a

c
a

•
a

-
o

c
a

c
a

a
,

ft.

a
"3

o
o

o
o

S
5

o
o

u
n

<
«

a
s

M
v

o

-s
a
s
s
s
s
s
s
s
a
s
s
R

a
a
s
E

a

O
^

^
o

o
v

o
i-

o
o

o
e
o

o
o

—

r
^

T
o

c
o

-
w

~.

V~l
oo

°
f"

O
—

—
tN

iJ
.'

•
•

'7
7

7
7

7
7

7
7

7
7

7
7

O
O

O

I
I

I
I

p
O

o
o

o
^

P
^

S
S

g
S

g
S

g
o

o
o

o
o

o
o

_
•
—

•
—

fN
l

/
s
i

/
v
i

*
-.»

*
^
i

*
..

r
-r

y
'

—
—

-
<

n
T

j-
<

o
r~-

o
o

o
—

c-K
-
t



7.2.

III.5. Aniilisa Daya Dukung Tanah

Untuk perhitungan daya dukung tanali memakai gabungan dari hasil pemh
dengan tabel-tabel yang relevan, seperti di bawah ini:

oran

Tabel 7. Nilai empiris untuk Dr, q>, dan Unit Weight
Description

Relative Density
(Dr)

Standard Penetra
tion (N)

Approx. angle of

Material friction (j)

Approx. range
moist unit weight
(y)pof(kN/n?)

Very Loose
(sangat urai)

25°-30°

70-100

(11-16)

Loose

(urai)

15

27°-32°

90 - I 15

(14- 18)

Medium

(?edang)

35

30°-35°

Dense

(padat)

0,65

30

O AnO35"-40

i 10- 140

(17-22)

Diambil dari USBR dalam Gibb.i and Holiz ffvs ^ dengan modiftkas i

Very Dense
(sangat padat)

0.85

50

<> a-,o38" -43

130- 150

(20 - 23)

Selain tabel tersebut, dipakai pula nila.-mlai bearing capacity factor sebag*
tercantum dalam tabel berikut :

umana

<P( °)

40.0

40.5

41.0

41.5

42.0

42.5

43.0

43.5

44.0

44.5

45.0

label 8. Bearing ( 'opacity Factors

Nc

95.7

103.4

1.0

118.7

126.3

134.0

141.7

149.3

157.0

164.6

172.3

Nq Ny

81.3 100.4

90.5 120.1

99.7 139.8

108.9 159.5
118.1 179.2
127.3 199.0

136.5 218.7

145.7 238.4
154.9 258.1

164.1 277.8

173.3 297.5

Maka dengan menggunakan tabel-tabel diatas beserta panduan dalam buku
"Foundation Analysis", dapat dilakukan perhitungan daya dukung tanah di rencana
Jembatan Kretek II sbb :
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Nc = 149,3 Nq = 145,7 Ny = 238,4

qult = (0,03 x 149,3) +(1,60 x 145,7) + Vi (1,60 x 1x238,4)

= 4,5 + 233,12+190.72

= 428,34 ton/m2

qizin = 428,34 / 3

= 142,78 toi

= 14,28 kg/cm2

142,78 ton/m2

c. Pilar tengah (DH-3)

c.l. Kedalaman 25,00 -30,00 meter -> Nrata-rata - (48+48+50+53)/ 4 = 50

. N = 50; Dr = 0,85; cp = 43°

<P = 25 + (25 x 0.85) + 43 - 44,6°
2

Cdiambil0,02 dan q= 1,50 :

Nc = 164,6 Nq = 164,1 Ny = 277,8

quU = (0,02 x 164,6) +(1.50 x 164.1) *- '/:(!,50 x 1x 277,8)

- 3,3 + 246,15 + 208,35

= 457,8 ton/m2

qizin = 457,8 / 3

= 152,6 ton/m2

- 15,26 kg/cm2

c.l Kedalaman 30,00 - 35,00 meter -» N rata-rata = (53+51+52+54) / 4 = 52,5

N = 52,5; Dr = 0,87; cp = 43°

<l> = 25 + (25 x 0.87) + 43 = 44.87"
2

14



C diambil 0,03 dan q=l,50 :

Nc - 172,3 Nq - 173,3 Ny ~ 297,5

qull - (0,03 x 172,3) + (1,50 x I73,3) + '/, (1,50 x 1x 297,5)

= 5,2 + 259,95+223,12

- 488,27 ton/m2

qi/in = 488,27 / 3

= lo2,75 ton/m2

= 16,28 kg/cm2

d. Pilar kanan (DW-A)

Kedalaman 32,00 - 35,00 meter -> N rata-rata (49*52+54) / 3 -= 52

N - 52; Dr - 0,86; <p = 43"

(0 = 25 + (25x0.86)+ 43 = 44.75"
2

C diambil 0,03 dan q= 1,50 :

Nc = 168,45 Nq - 168,7 Ny = 287,65

qui, = (0,03 x 168,45)+ (1,50x168,7) + Vi (1,50 x 1 x 287,65)

= 5 + 253,05 + 215,74

= 473,79 ton/m2

qizin = 473,79/3

= 157,93 ton/m2

= 15,79 kg/cm2

e. Tumpuan kanan (DH-5)

Kedalaman 33,00 - 35,00 meter -» N rata-rata = (51+53)/ 2 = 52

N = 52; Dr = 0,86; <p = 43°

<P = 25 + (25 x 0.86) + 43 = 44,75°
2

15



C diambil 0.03 dan q = 1,55 :

Nc K.X.-I.S Nq lf.H.7 Nv .'K7,(>5

qui, •- (0,0.3 x 168,45) +(1,55 x I(.8,7) ( '/,(l,55x I x 287,65)

= 5 + 261,1 +222,93

= 489,03 ton/m2

qizin = 489,03 / 3

= 163,01 ton/m2

= 1630 kg/cm2

Dari perhitungan di atas dapat dibuat tabel sbb :

Tabel 9. Hasil analisa perhitungan daya dukung tanah
Titik Bor Posisi Kedalaman (m) q izin (kg/cm')

DH-1 Tumpuan kiri 30,00-35,00 12,26

35,00 - 40,00 14,37

DH-2 Pilar kiri 25,00-30,00 11,16

30,00-35,00 14,28

DH-3 Pilar tengah 25,00-30,00 15,26

30,00-35,00 16,28

DH-4 Pilar kanan 33,00-35,00 15,79

DH-5 Tumpuan kanan 33,00-35,00 16,30

III.6. Koefisien Kegempaan

Gempa terjadi karena blok batuan yang satu menekan blok batuan yang lain, lalu
timbul tegangan. Jika batas kelentukan / elastisitas batuan dilampaui maka terjadilah
patahan. Getaran akibat patahan inilah yang disebut gempa.

Gempa'tektonik yang melanda Yogyakarta dan sekitamya pada 27 Mei 2006 yll
terjadi karena gerakan blok sesar (patahan) yang dipicu oleh penunjaman lempeng
tektonik di laut selatan, berpusat di 37 km selatan kota Yogya pada kedalaman 33 km.
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Getaran gempa akibat patahan ini merambat ke segala arah, termasuk mengenai zona
Sesar Opak (yang mcmanjang dari Kretek sampai Prambanan), dan terus merambat ke
zona Sesar Jiwo. Zona-zona sesar itu masih bersilat labil karena blok batuannya pernah
patah di masa lampau, schingga dampak bencana pasti akan lebih besar di kanan kiri
zona-zona sesar tersebut (misalnya daerah Kretek, Bambang Lipuro, Jetis, Imogiri,
Piyungan, Berbah, Kalasan, Prambanan).

Berdasarkan teori tektonik lempeng, seluruh pantai selatan Jawa, dari Ujung Kulon
sampai Banyuwangi termasuk Yogyakarta, adalah pertemuan lempeng Indo-Australia

( dengan lempeng Eurasia. Ini berarti seluruh pantai selatan Jawa adalah daerah rawan
gempa. Oleh karena itu, agar bangunan-bangunan yang berada di daerah ini relatif tahan

1 gempa (termasuk Jembatan Kretek II), maka perlu dihitung Koefisien Gempa untuk
Desain Konstruksi. Harga koefisien ini mengandung banyak parameter seperti :periode

B ulang gempa, zona gempa dasar, pereepatan gempa dasar dan faktor koreksi jenis tanah.
b Rumus yang digunakan (berdasarkan Badan Penelitian dan Pengembangan PU
p Puslitbang Pengairan, untuk perencanaan bangunan tahan gempa) adalah sbb :

ad = z . ac . w dan K = ad/g

dimana : ad = pereepatan gempa untuk desain (gal)
z = koefisien zone

ac = pereepatan gempa dasar

w = faktor koreksi jenis tanah setempat
K = koefisien gempa

g = gravitasi -> 980 cm/dct2

Pulau Jawa, sebagian Sumatra bagian tengah. Bali, l.ombok dan Sumbawa
mempunyai angka koefisien zona (z) antarn 0.8 ,>2. Sedangkan penode ulang gempa
(T) 50 tahun, dengan pereepatan gempa dasar «ae) sebesar 151,72 gal, dan faktor koreksi
jenis tanah aluvial (Ts) >0,75 menghasilkan faktor koreksi (w) sebesar 120

Dari angka-angka tersebut dapa, d.hitung koefisien gempa (K) untuk desain
Jembatan Kretek II sbb :

ad = z . ac . w

= 1,2 x 151,72 x 1,20

17



sekitar 40 50 km ke arah Gunung Merapi .sebagai sumbemya. Pa.sir uiiluk bcton
perlu disaring dan dicuci dulu, dan bongkah aiulesil pcrlu dihancurkan dulu dengan
nicsin pemccali bum. Lokasi di alas d.sn.ankan, kaicim ondnpun pasir di .Hckilur loka.si
penelitian kurang baik mutunya baik dalam hal kualitas maupun kuantitas.

J*0*JAWA TtKOAM

Gambar 2. Lokasi sumber cadangan bahan-bahan bangunan

$ : rencana lokasi Jembatan Kretek II

<§ : lokasi material
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Foto 1. Lokasi titik bor DH-1 (tumpuan kiri) Foto 2. Lokasi titik bor DH-2 (pilar kiri)

i^-ifytiS;.-;",'.1-"

Foto 3. Lokasi titik bor DH-3 (pilar tengah) Foto 4. Lokasi titik bor DH-4 (pilar kanan)

Foto 5. Lokasi titik bor DH-5 (tumpuan kanan)



Foto 6. Contoh hasil pengeboran di titik bor DH-3 kedalaman 0,00 - 30,00 m

Foto 7. Core box hasil pengeboran di DH-1 Foto 8. Core box hasil pengeboran di DH-2 & 3

Foto 9. Core box hasil pengeboran di DH-4 & 5
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Foto 14. Sumber material tanah urug di daerah Siluk, Imogiri

Foto 15. Sumber material pasir urug di daerah Grogol, Parangtritis
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5,185188201

52,9026
52,9026

52,9026

-71,2428
-71,2428

-71,2428

-63,2988

-0,77455

-0,77455

2,025596

2,025596

2,025596

2,134266

289 15,002248
-159,09

-88,548
-68,484

-68,484
5,185188201

5,185188201
-63.2988

-63,2988
2,134266

2,134266
290

290

290

291

291

291

292

292

292

297

297

297

298

298

298

299

2,501124

5,002248

2,501124
5,002248

-251,356
-180,814

-110,271

-260,264

-189,722
-119,179

2,501124

5,002248

Z501124

5,002248

2,501124

5,002248

-247,831
-177,289
-106,746

-133,109

-62,567

7,975536
-157,567

-87,024

-16,4815

-201,18

-75,4063
-75,4063

-0,197290385

-75,4063

-77,9258

-77,9256

-0,197290385

-0,197290385

-6,822627888

-77,9258

-72,15

-72,15

-6,822627888 -84.7484
-6,622627888

-14,48553016

-75,6036
-75,6036
-75,6036
-84,7484

-84,7484

-14,48553016
-86,6355

-72,15

-48,3854

-14,48553016
9,792320385

-66,6355

-86,6355

-48,3854

-48,3854

-47,4745

-47,4745

-47,4745

-60,1749

9,792320385

9,792320385

13,1281898

13,1281898

13,1281898

9,469988861

-38,5931

-38,5931

-38,5931

-34,3464

-34,3464

-34,3464

-50,7049

2,391416

2,391416

2,391416

2,585532

2,585532

2,585532

2,550496

2,550496

2,550496

5,816832

5,816832

5,816832

0,997077

0,997077

0,997077

2,000337



299

299

304

304

304

305

305

305

313

313

313

314

314

314

318

318

318

319

319

319

380

380

380

381

381

381

382

382

382

394

394

394

395

395

395

396

396

396

407

407

407

408

408

408

418

418

418

419

419

419

433

433

433

434

434

2,501124 -130,637 -60,1749 9,469988861 -50,7049 2,000337
5,002248 -60,0949 -60,1749 9,469988861 -50,7049 2,000337

0 82,47812 65,61485
2,501124 153,0206 65,61485

23,86870385

23,86870385

89,48355

89,48355
-1,92757

-1,92757
5,002248 223,5631 65,61485

77,42229

23,86870385 89,48355 -1,92757

-2,23038113,9749
2,501124 184,5174 77,42229

15,41023153

15,41023153

92,83252

92,83252 -2,23038
5,002248 255,0599

109,2943
77,42229

75,28962
15,41023153 92,83252

2,501124 179,8368 75,28962

6,064890516

6,064890516

81,35451

81,35451

-2,23038

-2,14765

-2,14765
5,002248

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

250,3793 75,28962 6,064890516 81,35451 -2,14765
82,57529

153,1178
67,46942

67,46942
-2,088593843

-2,088593843
65,38083 -1,98309

223,6603

84,37251

67,46942

51,26576

-2,088593843
65,38083

65,38083

-1,98309

-1,98309

154,915

225,4575

-5,812

64,7305

135,273

-133,925

-63,3829

7,159566

-186,852

-116,31

-45,7672

-222,75

-152,208

-81,6652

-248,229

-177,687

-107,144

-264,203

-193,661

51,26576

51,26576

66,12527

66,12527

66,12527

-49,5845

-49,5845

-49,5845

-70,135

-70,135

-70,135

-77,0682

-77,0682

-77,0682

-83,1427

-83,1427

-83,1427

-85,8864

-85,8864

-6,782153761 44,48361
-6,782153761

-6,782153761
44,48361

-6,841896278

-6,841896278

-6,841896278

9,648584583

9,648584583

9,648584583

10,45886916

44,48361

59,28337

59,28337

59,28337

-39,936

-39,936

-39,936

-59,6761
10,45886916 -59,6761
10,45886916

7,477098159
-59,6761

7,477098159
-69,5911

-69,5911

7,477098159

3,455798726

-69,5911

-79,6869
3,455798726

3,455798726

-1,432369044

-1,432369044

-79,6869

-79,6869

-87,3188

-123,118 -85,8864 -1,432369044

-87,3188

-87,3188
-265,071 -82.5427

-194,528

-123,986

-78,8041

-8,26156

62,28094

29,16437

99,70687

170,2494

-82,5427

-82,5427

9,728188

9,728188

9,728188

53,64959

53,64959

53,64959

-7,363442067

-7,363442067

-7,363442067

-89,9062

-89,9062

-13,126129

-13,126129

-13,126129

22,53063374

22,53063374

22,53063374

-89,9062

-3,39794

-3,39794

-3,39794

76,18023

76,18023

76,18023

-1,53

-1,53

-1,53

-3,3675

-3,3675

-3,3675

6,403562

6,403562

6,403562

11,76919

11,76919

11,76919

10,05941

10,05941

10,05941

9,130116

9,130116

9,130116

7,391694

7,391694

7,391694

4,777319

4,777319

4,777319

-8,86981

-8,86981

-8,86981

-10,6107

-10,6107

-10,6107
-242,765

-172,222
-68,7373

-68,7373

•14,10385884

-14,10385884
-82,8411 0,703546

-101,68

-176,537

-105,994

-35,4517

-68,7373

-36,6711

-36.6711

-36,6711

-14,10385884

-19,21037609

-19,21037609

-82,8411

-82,8411

-55,8814

-55,8814

0,703546

0,703546

-4,38976

-4,38976

-226,378 -77,4231
-19,21037609

-0,254212762
-55,8814

-77,6773
-4,38976

5,20384

5,20384
2,501127

5,002253
-155,836

-85,2933
-77.4231

-77,4231

2,501127
-92,6374

-22,0949
-4,48745

-4,48745

-0,254212762

-0,254212762

1,499214429

1,499214429

-77,6773

-77,6773

-2,98824

-2,98824

5,20384

-3,92036

-3,92036



434

435

435

435

449

449

449

450

450

450

451

451

451

454

454

454

455

455

455

459

459

459

460

460

460

470

470

470

471

471

471

474

474

474

475

475

475

5,002253

2,501127

5,002253

2,501127

5,002253

2,501127

5,002253

2,501127

5,002253

2,501127

5,002253

0

2,501127

5,002253

2,501124

5,002248

2,501124

5,002248

0

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

48,44757

79,46051
-4,48745

84,73788

1,499214429

3,257312975

-2,98824 -3,92036

150,003
87,99519 -14,2372

220,5455
84,73788

84,73788

3,257312975

3,257312975
87,99519 -14,2372

-14,2372
-152,419 -179,037 -40,277303

87,99519

-219,315
-81,876

-11,3335

-179,037 -40,277303 -219,315
-179,037 -40,277303 -219,315

-365,788 -158,788 -8,538475703
-295,245 -158,788 -8,538475703
-224,703

-313.11

-242,568

-172,025

-220,46

-149,917

-79,3745

-238,926

-168,383

-97,8409

62,3262

132,8687

203,4112

35,68452

106,227

176,7695

111,1051

181,6476

252,1901

77,64613

-158,788

-126,917

-126,917

-126,917

-136,295

-136,295

-136,295

-205,821

-205,821

-205,821

32,48349

32,48349

32,48349

92,76318

92,76318

92,76318

73,3754

73,3754

73,3754

60,63325

-8,538475703

-1,727342206

-1,727342206

-1,727342206

-21,16344789

-21,16344789

-21,16344789

-38,76112446

-38,76112446

-38,76112446

-9,040875767

-9,040875767

-9,040875767

-3,805191662

-3,805191662

-3,805191662

5,790721327

5,790721327

5,790721327

-2,945577665
148,1886

218,7311
60,63325 -2,945577665

106,4421

176,9846

247,5271

126,547

197,0895

267,632

60,63325

81,07233

81,07233

81,07233

83,63393

83,63393

83,63393

-2,945577665

25,66182731

25,66182731

25,66182731

16,10637485

16,10637485.

16,106374851

-167,327

-167,327

-167,327

-128,644

-128,644

-128,644

-157,459

-157,459

-157,459

-244,582

-244,582

-244,582

23,44262

23,44262

23.44262

88,95799

88,95799

88,95799

79,16612

79,16612

79,16612

57,68767

57,68767

57,68767

106,7342

106,7342

106,7342

99,7403

99,7403

99,7403

16,51266

16,51266

16,51266

15,38193

15,38193

15,38193

11,19188

11,19188

11,19188

-3,18079

-3,18079

-3,18079

21,03489

21,03489

21,03489

7,798792

7,798792

7,798792

-15,1614

-15,1614

-15,1614

-0,80749

-0,80749

-0,80749

1,746558

1,746558

1,746558

-9,07888

-9,07888

-9,07888

-4,86957

-4,86957

-4,86957



TABEL GAYA GESER BALOKINDUK TENGAH
FRAME STA VD VL VLTOT VE

550

550

550

552

552

552

553

553

553

554

554

554

556

556

556

557

557

^57
•j'jp

558

558

559

559

559

580

580

580

581

581

581

584

584

584

592

592

592

593

593

593

594

594

594

595

595

595

598

598

598

599

599

599

600 J

77,525

VL merata

80,38932
VL.Koef kejut

2,501127 150,9125 80,38932
-0,182141701

-0,182141701
80,20718

80,20718

-3,52115

-3,52115
5,002253 224,3 80,38932 -0,182141701 80,20718 -3,52115

-336,48

2,501127 -263,093
-124,572

-124,572
4,520200039

4,520200039

-120,051

-120,051

-2,64669

-2,64669

-2,64669

-3,119

5,002253

2,501127

5,002253

0

2,501127

5,002253

2,501127

5,002253

2,501127

^,GG225S

2,501127

5,002253

2501127

5,002253

2,501124

5,002248

2.5U1124

5,002248

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248
0

2,501124

5,002248

2,501124

-189,705
-259,839

-124,572

-86,9601

4,520200039

2,324737878

-120,051

-186,451

-113,064

-124,92

-51,5323

21,85515
-309,467

-236,079

-162,692

-257,198

-183,811

-110,423
_-1"70 ACiO

-100,111

-26,7233

-373,588

-300,201

-226,813

-111,578

-38,1909

35,19662
14,38991

87, ( 7741

161,1649

-230,133

-156,746

-83,3585

-269,922

-196,534

-123,147
-290,479
-217,092
-143,704

-301,514

-86,9601 2,324737878

-86,9601

-20,9475

-20,9475

-20,9475

-153,16

2,324737878

0,874656949

0,874656949

0,874656949

-29,67781304
-153,16 -29,67781304
-153,16 -29,67781304
-174,5 -45,35480677

-174,5 -45,35480677

i,5 -45,S5460677
-50,98013423

-158,061 -50,98013423
-158,061

-143,275

-143275

-50,98013423
-3,118242991

-3,118242991

-143,275

-12,6095

-12,6095

-3,118242991

-23,68854298

-23,68854298

35,42679
12,6095 -23,68854298

35,42679
28,95080385

28,95080385
35,42679
-58,3033
-58,3033

-58,3033

-72,821

-72,821

-72,821

-81,535

-81,535

28,95080385
-28,54780112
-28,54780112

-28,54780112

7,346722942

7,346722942

7,346722942

1,703047207

-81,535

-86,2824

1,703047207

1,703047207

-6,132787585

-84,6353

-84,6353

-84,6353

-20,0729

-20,0729

-20,0729

-182,838

-182,838

-182,838

-219,855

-219,855

-219,855

-209,041

-209,041

-209,041
-146,394

-146,394

-146,394
-36,2981

-36,2981

-36,2981

64,3776
64,3776

64,3776

-86,8511
-86,8511

-86,8511

-65,4742

-65,4742

-65,4742

-79,832

-3,119

-3,119

-4,17595

-4,17595

-4,17595

-4,43635

-4,43635

-4,43635

-1,67833

-1,67833

-1,67833

-2,37136

-2,37136

-2,37136

-2,47423

-2,47423

-2,47423

0,475215

0,475215

0,475215

-1,36527

-1,36527

-1,36527

2,106454

2,106454

2,106454

2,7089

2,7089

2,7089

-79,832
2,942021

2,942021

2,942021-79,832

-92,4152
-228,127

-154,739

-86,2824

-86,2824
-6,132787585

^6,132787585

-92,4152
3,07818

3,07818

-289,563

-216,176
-81,7247 -17,00725874

-92,4152

-98,732

3,07618

2,908674

5,002248 -142,788
-81,7247

-81,7247
-17,00725874

-17,00725874
-98,732

-98,732
2,908674

2,908674

2,501124

5,002248

2,501124

-221,858

-148,471

-75,0834

-223,489

5,002248
-150,102

-52,7874

-52,7874

-52,7874

-50,7616

-76,714

-249,098

-50,7616

8,860408639

£360408639

8.860408639

15,7479075

-50,7616

-63,6724

15,7479075

15,7479075

11,76839752

-43,927

-43,927

-43,927

6,530635

6,530635

-35,0137

-35,0137

-35,0137

-51,904

6,530635

1,555838

1,555838

1,555838

2,581032



659

660

660

660

667

667

667

668

668

668

669

669

669

671

671

671

672

672

672

674

674

674

675

675

675

680

680

680

681

681

681

683

683

683

684

684

5,002253 26,64831

102,5251
-16,2734

103,7671
1,410885979

2,613777634
-14,8625 -6,26896

-15,026
2,501127 175,9126 103,7671 2,613777634

106,3809

5,002253

2,501127

5,002253

249,3001

-210,056

-136,668

103,7671

-193,054
2,613777634

2,501127

5,002253

0

2,501127

-63,2807

-408,056

-334,668

-261,281

-193,054

-193,054

-176,103

-176,103

-361,829

5,002253

2,501127

5,002253

2,501127

5,002253

-288,442

-215,054

-305,867
-232,479

-159,092

-303,34

-176,103

-148,649

-148,649

-55,08722977

-55,08722977

-55,08722977

-6,984041174

-6,984041174

-6,984041174

1,679533687

106,3809
106,3809

-248,142

-248,142

-248,142

-183,088

-183,088

-183,088

-148,649

-150,381

-150,381

-150,381

-229,952

2,501124

-156,565

154,8017

-218,315

-218,315

-218,315

1,679533687

1,679533687

-29,29514522

-29,29514522

-29,29514522

-50,52419963

-50,52419963

-146,97

-146,97

-146.97

-179,676

-179,676

-179,676

-268,839

36,41037

36,41037

-50,52419963

-9,919007478

-9,919007478

-268,839

-268,839

26,49136

26,49136

-15,026

-15,026

14,11033

14,11033

14,11033

13,10724

13,10724

13,10724

8,828648

8,828648|
8,8286481
-6,24824

-6,24824

-6,24824

19,25037

19,25037

19,25037

5,895406

5,895406
5,002248

228,1892

301.5767

65,41248
36,41037

99,47658
-9,919007478

-4,708003795
26,49136

94,76858
5,895406

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

138,8

212,1875

152,9211

226,3086

299,6961

117,8452

99,47658

99,47658

83,04618

83,04618

83,04618

68,4349
191,2327 68,4349
264,6202

136,8314

210,2189

68,4349

91,31303

91,31303

-4,708003795

-4,708003795

5,732184824

5,732184824

5,732184824

-4,892886042

-4,892886042

-4,892886042

34,36938986

283,6064

167,0417
91,31303 34,36938986
95,42493

34,36938986

19,58110192

94,76858

94,76858

88,77836

88,77836

88,77836

63,54201

63,54201

63,54201

125,6824

125,6824

125,6824

115,006

-19,1497

-19,1497

-19,1497

-3,91472

-3,91472

-3,91472

-1,44577

-1,44577

-1,44577

-11,318

-11,318

-11,318

-7,80044,
2.501124

684 15,002248
240,4292 95.42493
313,81671 95,42493

19,58110192

19,58110192
115,006

115,006
-7,80044

-7,80044



TABEL GAYA GESER BALOK AIMAK.1

FRAME

1432

STA

1433

VL merata VLKoef kejut

t£t- 4^Sr4^13HHionmti^-alii1432 ^002253_ IHH^HH^^1^^-^^
29,3296 7,582583 0,251359698 "7333942 -0.20559

VLTOT

25 iS^~^^^miimi^^m-T^i4g_^g^^l^^^g^gj^e^Jgg ^g»g
^03706 _-2j231 -0,170989025 ~^3^~oTgfi557

1434

.434 2,501127 -13,5733 -3,58397 -0.095858985 "^679^ln^
1434 5,002253 37,73423 _*iS8397 ^5J5^85 [J^H1352318

jj^JgOg ^3.58397 -0,095858985 -3.67983 "jfjg^Tfl

1435 ^9,0832 -1,6302 0,380502852 -1,2497" 0350072
l4!5— J^21127 _^7J757^TJH JWOEd^-^^
1435_ 5302253 _43i5318 _^L6302 ^3805^852 ~f2497 0,050072

1436 0,050072

£g-It^H-:ilH=^^iSmnH^M^ri1436 ^002253. jS^^^^^gB^^I^^
64^4002 -4,41686 3,212207214 -1.20465 "Tn~n977^

1437 ;g5J274 _I2J44254 -7,038906974 ' -9J8144 ITnTianq

143J_^302253__46I88762 -2,442541-7 038906974
1438

f* ,W»aH ^ ^^J.^'SS^-gSS-SS^

^441441 _-1/»5003 -20,59931475 ~^21J4Q3 ^000012
•9,48144 0,011309

Si-4SS-^?33^22^«22t§l"OT1438 5^02253 Hg^^j^!^^^"1^"^5
1439

w^m^im^mjmmmmmi^1439 5^253 jpp32^4 jtzHomliS-SiTl
^33334 _^L27714 15,73102685^1445389 ~fe

1440

1440_ J30112£ _J431f66 3o|^^3^8136
t440_ 5302248_ je^fgjW^^^2||^81p

6611222_za90p26 -23,48648136~^24^"nnjg^
24,3867 0,017662

1441 24,3867 0,017662
:4276J8jL781715 25,61002302 ~2739174 juggS

1441 2,501124 _8i545706 JJgmS 1531002302 27,39174' -0,02588Igl 5332248_^^3^71^^It^^S

&-%3£r^m:^3^&-3mW-Wm
jggjlg^236882 -9,767868353 "^113367 "0031136

i^_ 5^0^48 :^p^!agga2Jg>aZ88g3§ ^ ss;;g
1443

1443 2,501124 _^41581 -0,42249 0.713654168Iv*^ ITT^^
•53,7233 -0.42249 0,713654168"o^Trea-nryvreSi

«g_ W02248 ^^3^11jiMitsriiiS
jj3767__-a5755 0,440217635 -0135£9 JHVKAfS

1«4 I^^^lij^^^^l-^S-3@g3^^ i^^is -mm

&-%g&'3m=^3&m--m-mL^f-s^^p^^s^^j^-^I
J53924 _33005 3377627665 3^27833 ~0310193

1446

*£-£§§£=HH^ 4$mmziMiWm
^112 _-133832 -1,835441303 "3/17376 "nnigT^

L_li50301 _-133832-L835441303___tr7376 ~0017278
•-, -^430211 -2,099481 13,49103042 11,39155 0075889

1448 55,193 -0.74861 1,327430284 "0j7g8J9 "nnjn^
-^g-#^i_338548 _374861 3327430284 "03788191448 _5392248_ J^^"J^ItH^S jj^g

1449 -53,8632! -0.41952J 0,7527873?! "5333268

1447. 5^24a ;Mp§3^13Sn^tllii"OS
,2,501124 | -12,6946^-2.09948) 13.49imnB ~^^E -^^

0,010232

0,010232



1449 |2,501124 1-2,55568) -0,419521 0,75278732l| 0,333268! 0.0051 Tfl
1450
1449_ 5W22^J8J^^0A19S2J£52W^

1451

1452

1450 230jt124_!138094 _2338321 _102403J341 3|379U ~b1o3336
J34266 2,338321 10,24082341 12,57914 ~333336

1450 5,002248 63,18844 2,338321 10,24082341 "iZSl^ ~^HJ55«
^453585 1,037705 1,095083381 2.132789 -0ni?43

1451_ 5302248_ _5675652 _J337705 331083381 Jl^^ 35J0T243

1452 2301124 _M70122 _0747381 3]56473^^(^-^0959
1452 5,002248 55.77762 0747381 n^^^^^^El'^V^^
1453

1454

145J__230J12£_5^449W_^^

j463374 0,747381 0,156473924 0,903854 ~330959

1453 ^30J12£J5J83026_0J08308J_ojp54ipj^
1453__ 5302248 _67J3776 _0383083 0,054101158 ~gi37184 ^000165

1455

1455 _2301124 _5835218 _L978912 ^3795^^-^^7^701029
1455_ 53022^_1jgi597_J3739j2 "53^9586298 ~3l0067
1456

1457

8M772 0,083083 0,054101158 0,137184 ~l)30"l65

1454 J301124 _^43,7628 1,978912 -2,379586298 ^oZnnjg "inT^T™

1456_ _2301^124 -12,401 -1,98814 13J642596291L65445

±g?— jglgj -4,92404 -1.25269 oWnTTggS Tnjo^ ~H^
1457 530^248 J633346 3JJ5269 ~0^7327865-^5^0^ "ITTr^
1458

1459

1456_ 5302248 38,90646 -1,98814 13,64259629 1^65445

7344677 1,978912 -2,379586298 ~^40067 -0310291
1454 5302248 _7344677 1,978912 -2.379586298 ~t^^ ~KnT^5

953703 1,978912 -2,379586298 3,40067"1J31029

^3J085_^138814 13,64259629 11,65445-0352228

66J315 -1,25269 0,647027865""3130567

1458 2301124 ^238935 -0,57105 0.546659452 ^on^HH^FSS

1460

1458 5^)02248 ~^W5 ^sfll3^5^52^^^mM
341969 _337105 0,546659452 ^032439 ITnsTTnfl

1459 5,002248 _4839194 ^55819 -0329391161 "^STJ"hlis^

Wr- -fggu ~^m3mn^nnz^M -m%1460 5^02248 3^705 -^359i^^l~^"iS
1461

1462

£3-4^^3^3«_tt^m3S-W

1463

Sft-fiH£^gP^ii^msmJiiM Sss
343231^0^55819 0,529391161 -0,02879 "0332946

^46979_372359 0,240197295~^4834 "fUMT^fi

36^2753^135511 -0382921861 ^T^lsTO 1T344747

1463 5^243 31^3^^^^^^ ;gjg
1464 387116 -1,51162-2,085072648 -3,5966910349T34
^-l^i3^3liil3^^^S-Sii1464 5.002248 ^390^-jgTjgg^^J^ ^~
1465

tSI- #i^£:?H=^i5nmiiM-^35^1465 J302243 3£3H3J7US3^^1259 "^fezST "S^g
1466

1467

36786^4^40464-1,199581743 -5.6042? jTww

1467 {2,501127 \ -7,66408 "l-60afl7

5£-i§££:4?m^^^^^ »^-^gjg

1461 5302248 ^^3JJ5511 JJi^Til IjS3^

tH-leg*^^^^^.^w^^M-^sWr1462 5302248 37^^^^^18^8^H"^igf
g47657 _339862 -22,40183678 -22J005 "jl^R?

^07282^384732 26,68257432~29^73T~^?nifi?

31,209 _-175l44 -9,324621259 ~!To76! "Jura^i

j^-|^^31^3^Bllllli^_3Si ;Si«7i
J4|6^53P2253_ 35^|1 ^^^1199331743 -5.60427 o'^wi

683716 -1,60882 0,36471274 "1^4411 "0354435
1,24411 0,054435<



1467

1468

1468

1468

1469

1469

1469

1470

1470

1470

1471

1471

1471

1472

1472

1472

1473

1473

1473

1474

1474

1474

1475

1475

1475

1476

1476

1476

1477

1477

1477

1478

1478

1478

1479

1479

1479

5,002253 43,64342 -1,60882 0,36471274 -1,24411 0,054435
-25,1617

2,501127 26,14576
9,602397

9,602397
2,987585289

2,987585289
12,58998

12,58998
-0,66288

-0,66288
5,002253 77,45326 9,602397 2,987585289 12,58998 -0,66288

2,501127
-45,0872

6,220286
-1,47526

-1,47526
-21,09075089

-21,09075089
-22,566

-22,566
0,077291

0,077291
5,002253 57,52779 -1,47526 -21,09075089 -22,566 0,077291

2,501127
-65,0477

-13,7402
-1,75153

-1,75153
15,09976591

15,09976591
13,34824

13,34824
0,110238

0,110238
5,002253 37,56728 -1,75153 15,09976591 13,34824 0,110238

0,156026
2,501127

5,002253

2,501127

5,002253

2,501127

5,002253

2,501124

5,002248

2,501124

5,002248

2,501124
5,002248

2,501124

5,002248

2,501124

5,002248

2,501124

5,002248

31,9632
-10,6557

40,6518
33,761

-32,4535

18,85404

-57,9416
3,6341

44,6734

-94,7958
-43,4883

7,819233

7,819233

59,12673
110,4342

-47,2065

-2,82203

-2,82203

-2,82203

-4,22366
-4,22366

-4,22366

-3,50625

-3,50625

-3,50625

2,039475

2,039475

2,039475

2,039475

2,039475

2,039475

-0,982118668

-0,982118668

-0,982118668

3,452656222

3,452656222

3,452656222

-8,386778777

-8,386778777

-8,386778777

-2,2967662

-2,2967662

-2,2967662

-2,2967662

-2,2967662

-2,2967662

-3,80415

-3,80415

-3,80415

-0,77101

-0,77101

3,77101

-11,893

-11,893

-11,893

3,25729

-0,25729

-0,25729

-0,25729

-0,25729

0,553638 3,084616417
-0,25729

0,469022

0,156026

0,156026

-0,05887

-0,05887

3,05887

0,2326

0,2326

0,2326
-0,02701

-0,02701

-0,02701

-0,02701

-0,02701

-0,02701

4,101028
55,408:

0,553638! 3,084616417
O,Jv/uuvkjj "O(0unuiu*tij

0,469022
0,025562

025562

Ut-HJZnjimJm

I2I 0,0
<J,\J£.^>*XJ£.

-36,4183
14,88923

66,19673

-38,9876
12,31991

63,62741

-46,2554

5,052135

56,35964

3,28677! 3,47606509
3,28677! 3,47606509
-0,28677| -0,47606509
2,621978 10,61699449
2,621978

2,621978

0,852689

0,852689

0,852689

10,61699449
10,61699449

0,815082667

0.815082667

0,815082667

3,76284

-0,76284

-0,76284

13,23897

13,23897

13,23897

1,667772

1,667772

1,667772

0,081359

0,081359

0,081359

-0,09859

-0,09859

-0,09859

0,029413

0,029413

0,029413



TABEL GAYA GESER BALOK LINTANG STRUKTUR ATAS
FRAME STA

10

10

10

11

11

11

16

16

16

17

17

17

18

18

18

21

21

21

22

22

22

23

23

23

24

24

24

25

25

25

26

26

26

27

27

27

28

28

28

29

29

29

30

30

30

311

VD

VL

VL merata VL-Koef kejut

VLTOT VE

1,03125
-161,635
-161,635

-119,159

-88,1758
-0,142822775

-0,142822775
-119,301

-88,3186
0,010996

0,010996
2,0625 -161,635

-64,475
-57,6342 3,142822775 -57,777 0,010996

1,03125 -64,475
-57,9401

-27,3986
-0,104831154

-0,104831154
-58,045

-27,5034
0,011613

0,011613
2,0625

1,03125

2,0625

0

1,03125

2,0625

1,03125

2,0625

0

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

-64,475

34,03758

34,03758

34,03758
135,1252

135,1252

3,143024

3,567086

34,10867

-0,104831154

-0,075933814

64,65026

64,29793

135,1252

-134,075

65,81306

65,81306

-134,075

-134,075

-31,7626

-31,7626

-31,7626

66,82361

66,82361

35,9243

35,9243

34,283

-0,075933814

-0,075933814

-0,024636547

-0,024636547

-0,024636547

0,024636547

0,024636547

-64,6353

-34,0937

-3,55209

-3,12805

66,82361

163,053

163,053

T63,Ub3

27,41353

57,95512

57,64906

0,024636547

0,075933814

0,075933814

0,075933814

0,104831154

0,104831154

0,104831154

88,19064

-156,269

-156,269

119,1735

0,142822775

0,142822775

-118,239

37,2565

0,142822/75

0,164211027

0,164211027

3,038193

3,491152

34,03274

64,57432

64,2733

65,78842

65,78842

-65,8997

35,8997

-64,2583

34,5593

-34,0177

-3,47616

-3,02322

27,51836

58,05995

57,79188

88,33346

119,3163

-118,075

37,0923

0,011613

0,001633

0,001633

0,001633

0,003524

0,003524

0,003524

-0,00352

-0,00352

-0,00352

3,00163

-0,00163

-0,00163

-0,01161

-0,01161

-0,01161

-0,011

-0,011

-0,011

0,005282

0,005282
-156,269 -56,715 0,164211027 -56,5507 0,005282

2,0625

-59,6228

1,03125 -59,6228
-59,6228

-57,2408

-26,6992
0,171105506

0,171105506
-57,0697

-26,5281
0,007966

0,007966

1.03125

37,7944

2,0625
37,7944

37,7944

1,03125

2,0625

1,03125

2,0625

138,3674

138,3674

138,3674

-133,251

-133,251

-133,251

-31,3489
1,03125

2,0625
-31,3489

-31,3489

133125

2,0625

66,20116

66,20116

66,20116

1,03125

2,0625

1,03125

2,0625

161,855

161,855

161,855

-148,638

-148,638

-148,638

-52,1393

3,842379 0,171105506 4,013484
3,871563 0,148310649 4,019874
34,41315 0,148310649 34,56146
64,95474

64,43658

65,9517

65,9517

-66,0626

-66,0626

34,4212

34,9393

-34,3977

-3,85616

-3,82696

2671462

0,148310649

0,158441613

0,158441613

0,158441613

-0,158441613

3,158441613

-0,158441613

3,148310649

3,148310649

-0,148310649

3,171105506

3,171105506
57,25621

56,73028
3,171105506

-0,164211027
87,27186

118,2548

-117,281

-86,2981

-55,7565

3,164211027

-0,164211027

0,613558847

0,613558847

0,613558847
-56,36661 0,426946098

65,10305

64,59502

66,11015

66,11015

36,221

36,221

34,5796

35,0876

-34,5461

-4,00447

3,99807

26,54352

57,0851

56,56607

87,10765

118,0905

-116,667

35,6846

-55,143

-55,9397

0,007966

0,003601

0,003601

0,003601

0,007724

0,007724

0,007724

-0,00772|
-0,00772

-0,00772

-0,0036

3,0036

-0,0036

-0,00797

3,00797

3,00797

-0,00528

-0,00528

3,00528

0,000862

0,000862

0,000862

0,00586|



31

31

32

32

32

33

33

33

34

34

34

35

35

35

36

36

36

37

37

37

38

38

38

39

39

39

46

46

46

47

47

47

48

48

48

49

49

49

50

50

50

51

51

51

52

52

52

53

53

53

54

54

54

55

55

1,03125 -52,1393 -25,825 0,426946098 -25,3981 0,00586
2,0625 -52,1393 4,716553 0,426946098 5,143499 0,00586

1,03125
44,54432 4,467977

44,54432 35,00956
0,010517335

0,010517335
4,478494

35,02008
0,004395
0,004395

2,0625 44,54432

144,8824
65,55115 0,010517335 65,56167 0,004395

1,03125 144,8824
64,94606

66,46119
-0,129806775

-0,129806775
64,81625
66,33138

0,010637

0,010637
2,0625 144,8824 66,46119 -0,129806775 66,33138

1,03125
-131,53

-131,53
36,5717

-66,5717
0,129806775

0,129806775
-66,4419

-66,4419

0,010637

-0,01064

-0,01064

3,01064
2,0625 -131,53 -64,9303

35,5354
0,129806775 -64,8005

1,03125

2,0625

-29,8761

-29,8761

-29,8761
-34,9938

-4,45224

-0,010517335

-0,010517335

3,010517335

35,5459

-35,0043

-4,46276

-0,00439

3,00439

-0,00439

3,00586

3,00586
1,03125

2,0625

66,85321

66,85321
66,85321

-4,70079

25,8408
56,38238

3,426946098

3,426946098

3,426946098

-5,12774

25,41385
55,95544 -0,00586

1,03125
162,2149

162,2149
55,77221

86,3138
3,613558847

3,613558847
55,15865
85,70024

3,00086

3,00086
2,0625 162,2149 117,2967 -0,613558847 116,6831 -0,00086

1,03125
-136,436

-136,436
-115,651

-84,6684
1,205384586

1,205384586
-114,446

-83,463
-0,02289

-0,02289
2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

-136,436

-40,0929
-40,0929

-54,1268

-54,9516
1,205384586

0,591493269
-52,9214 -0,02289

-40,0929
37,8337

37,8337
37,8337
-3,21333

-3,21333

-3,21333

61,89422

61,89422

61,89422

136,8933

136,8933

136,8933

-136,008

-136,008

-136,008

30,928

30,928

30,928

-24,41

6,131545
0,591493269

-54,3601

-23,8185
0,591493269 6,723038

-152,066 0,018983613
-116,541

-72,0433

-61,177

-16,6793

27,81835

37,41917

81,91684

126,4145

141,7784

143,9849

143,9849

-144,134

0,018983613

0,018983613

0,169232564

0,169232564

0.169232564

0,170310533

0,170310533

0.170310533

0,284492911

0,284492911

0,284492911

3,284492911
-144,134

-141,743
3,284492911

-126,386

31,8879

-37,3902

3,284492911

3,170310533

-0,170310533

3,170310533

-152,047

-116,522

-72,0243

-61,0078

-16,5101

27,98758

37,58948
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23625 -77,9059 -3,57298 -2,43877449 "601175 ITnT^
723Q078 -6,09223 1,80343735 "I^RRTQ TfT^^

^§- -g^fiZMImHHZ^i ^363333 -oSii

103125 ,,242353 -33T75 H^ST?^^^"o^cliSI
23625 J42t853_jgl9175 -4,751616433 "lel^177k55^

773059 _34!6561 -2,43877449^70^9 177^^^

103125 7230378 3439363IiIZl1*^"b^oili
233J5_ _723Q378 _543_9094 ~180343735 ~567943fl ITTv?^

2273698^236139 4,416472124 "5677786 17n?rf5^

23625_ _2271969813JH JaMEM jSM"oStII^^mimim^mmmM^^

140
li?. 103125_ ^140298 _393452 _1291737499

140298 _^120,628 1,291737499 ~!J9^~1fWvgoE

3625 -140,298 -59.1037 1.291737499 IgTjjjfl ^n7v5ra88,3535 -0,00625
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^l3i54_^7;2771 0,623114672 "3^654 "17775555

ig—23625_^p^3^013H13233po|-^oS1^.-41^4zmm imEMz \~mM "^oli
4031805 3,875655 -0,632294709 32433R
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133125_ _4031805 _3441724 "-0,632294709 3378495 -0,1015

-0,1015
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lll'?l ^8^12Hl^4013194 37g9^ -0138401

67,19227! 3,1384
3,1384
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144_ 1,03125 -121.139 -6R441?

145. 1,03125 -27,2856 -34.4016

gig!6!5. -^379387 -0323114672 ~1l4J6gft 177555o?
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23625_ _I145V152 36,8749 0.4730386?5 ^ftlHTS 17^^0,473038625 36,4019 "o,127067

-3^,93711 35.10^1 0,610201862]-1filig3 —?T7St^



160

160

161

161

161

162

162

162

163

163

163

165

165

165

166

166

166

168

168

168

169

169

169

170

170

170

171

171

171
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174

175

175

175

176

176

176

177

177

177

178

178

178

179

179

179

180

180

1,03125 -37,9371 -34,566 0,610201862 -33,9558 0,09796

2,0625 -37,9371 -4,02444 0,610201862

0,212719093

-3,41423

-2,89188

0,09796

0,04919
0 58,21307 -3,10459

0,212719093 27,64971 0,049191,03125 58,21307 27,43699
0,212719093 58,1913 0,04919

2,0625 58,21307 57,97858
0,225881303 59,51189 0,018569158,0307 59,28601

0,225881303 90,49477 0,018569
1,03125

2,0625

158,0307 90,26889

120,8105 0,225881303 121,0364 0,018569158,0307
-2,469460856 -127,195 0,005376

1,03125

2.0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

1,03125

2,0625

-170,416

-170,416

-124,725

-93,7425 -2,469460856 -96,2119 0,005376

-170,416 -63,2009 -2,469460856 -65,6703 0,005376

-64,1777 -58,7617 -1,430298491 -60,192 -0,03395

-64,1777

-64,1777

40,22322

40,22322

40,22322

152,796

152,796

152,796

-143,214

-143,214

-143,214

-32,4042

-32,4042

-32,4042

72,20857

72,20857

72,20857

180,7924

180,7924

180,7924

-152,722

-152,722

-28,2201

2,32151

-1,430298491

-1,430298491

-29,6504

0,891212

5,088976 3,804747295 4,284229

-0,804747295 34,8258235,63056

66.17215 -0,804747295 65,3674

70,2713369,65428

71,16941

71,16941
-712808

-71,2808

-69,6395

-66,1584

-35,6168

-5,07519

-2,30806

28,23353

58,77511
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93,75653

124,7394

-114,2

-83,2174
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0,617049505

0,617049505

-0,617049505

-0,617049505

-0,617049505
0,804747295
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0,804747295

1,430298491
1,430298491
1,430298491

2,469460856

2,469460856
2,469460856

-13,89605261

-13,89605261

71,78646

71,78646

-71,8979

-71,8979

-70,2565

35,3536

-34,812

-4,27044

3,87776

29,66383

60,20541

65,6844
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127,2089

-128,096
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-152,722 -52,6758

-54,1517

-13,89605261

-6,507680232

-66,5719

30,6593-56,5784

-56,5784

-56,5784

-23,6101
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38,72091
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5,57419

36,11578
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3,815624233
3,815624233

-30,1178

0,423826

9,389814

39,9314

70,47299

77,38371

-0,03395

-0,03395
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3,08599

-0,08599

-0,12971

-0,12971

-0,12971

0,129705

0,129705

0,129705
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0,085992

0,085992

0,033953

0,033953

0,033953

-0,00538

-0,00538

-0,00538

-0,01218

-0,01218

-0,01218

-0,02112

3,02112

-0,02112

3,04418

-0,04418

3,04418

3,05338140,2731

140,2731

66,28988

67,80501

11,09383379

11,09383379 78,69884 3,05338

3,05338140,2731

-133,151

-133,151

-133,151

-31,3207

67,80501
-67,9143

11,09383379

37,9143

-66,2729

36,6413

-31,3207

-31,3207

63,28978

63,28978

63,28978

157,8641

-36,0997

-5,55811

-6,91625

23,62534

54,16692

52,69052

-11,09383379

-11,09383379

-11,09383379

-3,815624233

-3,815624233
-3,815624233

6,507680232

6,507680232

6,507680232
13,89605261

78,89884

-79,0081

-79,0081

-77,3667

-70,4569

-39,9153

-9,37374

3,40857

30,13302

60,6746

66,58657

0,053384

0,053384

0,053384

0,044184

0,044184

0,044184

0,021124

0,021124

0,021124

0,01218

1,03125 157,8641 83.2321 13,89605261 97,12815 0,01218



180 2,0625 157,8641 114,215 13,89605261 128,111 0,01218

181 0 -131,166 -109,855 -48,59017207 -158,445 -0,03974

181 1,03125 -131,166 -78,872 -48,59017207 -127,462 -0,03974

181 2,0625 -131,166 -48,3304 -48,59017207 -96,9206 -0,03974

182 0 -48,4287 -52,5146 -14,79928089 -67,3139 -0,01204

182 1,03125 -48,4287 -21,973 -14,79928089 -36,7723 -0,01204

182 2,0625 -48,4287 8,568595 -14,79928089 -6,23069 3,01204

183 0 36,32503 4,324714 13,47504368 17,79976 -5.2E-05

183 1,03125 36,32503 34,8663 13,47504368 48,34134 -5.2E-05

183 2,0625 36,32503 65,40789 13,47504368 78,88293 -5.2E-05

184 0 126,0661 60,31598 46,77762054 107,0936 0,034005

184 1,03125 126,0661 61,83111 46,77762054 108,6087 0,034005

184 2,0625 126,0661 61,83111 46,77762054 108,6087 0,034005

185 0 -114,427 -61,9423 -46,77762054 -108,72 -0,03401

185 1,03125 -114,427 -61,9423 -46,77762054 -108,72 -0,03401

185 2,0625 -114,427 -60,3009 -46,77762054 -107,079 -0,03401

186 0 -26,2 -65,3923 -13,47504368 -78,8674 5.17E35

186 1,03125 -26,2 -34,8508 -13,47504368 -48,3258 5.17E-05

186 2,0625 -26,2 -4,30917 -13,47504368 -17,7842 5.17E35

188 0 59,83426 3,55317 14,79928089 6,246111 0,012041

188 1,03125 59,83426 21,98842 14,79928089 36,7877 0,012041

188 2,0625 59,83426 52,53 14,79928089 67,32928 0,012041

189 0 146,259 48,34527 48,59017207 96,93544 0,039738

189 1,03125 146,259 78,88686 48,59017207 127.477 0,039738

189 2,0625 146,259 109,8697 48,59017207 158,4599 0,039738

190 0 -150,792 -111,693 -13,39013893 -125,083 0,0017

190 1,03125 -150,792 30,7098 -13,39013893 -94,0999 0,0017

190 2,0625 -150,792 -50,1682 -13,39013893 33,5583 0,0017

191 0 -58,6554 -53,7671 3,525431555 -60,2925 0,009831

191 1,03125 -58,6554 -23,2255 -6,525431555 -29,7509 0,009831

191 2,0625 -58,6554 7,316078 -6,525431555 0,790646 0,009831

192 0 34,25935 4,906781 3,609862079 8,516643 0,002196

192 1,03125 34,25935 35,44837 3,609862079 39,05823 0,002196

192 2,0625 34,25935 65,98995 3,609862079 69,59982 0,002196

193 0 129,3838 63,26965 10,22716587 73,49682 0,013483

193 1,03125 129,3838 64,78478 10,22716587 75,01194 0,013483

193 2,0625 129,3838 64,78478 10,22716587 75,01194 0,013483

194 0 -127,861 34,8937 -10,22716587 -75,1209 3,01348

194 1,03125 -127,861 -64,8937 -10,22716587 -75,1209 3,01348

194 2,0625 -127,861 33,2524 -10,22716587 -73,4795 3,01348

195 0 -31,1554 35,9741 -3.60986207S 39,5839 3,0022

195 1,03125 -31,1554 -35,4325 3,609862075 -39,0424 3,0022

195 2,0625 -31,1554 -4,89091 -3,60986207£ 3,50078 3,0022

196 0 60.8725S -7.3011S 6,525431555> 3,77575 3,00983

196 1,03125 60.8725S> 23,2404\ 6,52543155f> 29,76583 3,00983

196 2,0625 60.8725S> 53,7819$) 6,525431551> 60,30742 -0,00983

197 0 149,4362! 50,18232! 13,3901389:$ 63,57246 3,0017

197 1,03125 149,4362I 80,72391 13,3901389:J 94,11404I -0,0017

197 2,0625 149,4361> 111.706JJ 13,3901389:J 125,0965I 3,0017

198 0 -168,54*4 -121.35J> -1,89691833:I -123,252. 0,034857

198 1,03125 -168,5*4 -90,372-[ -1,89691833:J -92.26S) 0,034857

198 2,0625 -168,54*i -59,830!5 -1,89691833:J 31,7274[ 0,034857

199 0 38,21oe5 -58,38(j -1,49544265:I -59,8814! 0,022306

199 1,03125 38,21(X5 -27,844i\ -1,49544265:> -29,339*} 0,022306

199 2,0625 38,210(3 2,69719-7 -1,495442652! 1,20175*j 0,022306



200 0 33,85156 4,620361 -1,009312177 3,611049 -0,00546

200 1,03125 33,85156 35,16195 -1,009312177 34,15263 -0,00546

200 2,0625 33,85156 65,70353 -1,009312177 64,69422 -0,00546

201 0 137,635 66,23268 3,302963442 65,92972 -0,01571

201 1,03125 137,635 67,74781 -0,302963442 67,44484 -0,01571

201 2,0625 137,635 67,74781 -0,302963442 67,44484 -0,01571

202 0 -137,72 -67,8622 0,302963442 -67,5592 0,015705

202 1,03125 -137,72 -67,8622 0,302963442 -67,5592 0,015705

202 2,0625 -137,72 -66,2208 0,302963442 35,9178 0,015705

203 0 -33,2178 -65,6902 1,009312177 -64,6809 0,005456

203 1,03125 -33,2178 -35,1486 1.009312177 -34,1393 0,005456

203 2,0625 -33,2178 -4,60699 1.009312177 -3,59768 0,005456

204 0 68,92277 -2,68277 1,495442652 -1,18733 -0,02231

204 1,03125 68,92277 27,85882 1,495442652 29,35426 3,02231

204 2,0625 68,92277 58,4004 1,495442652 59,89585 -0,02231

205 0 169,0206 59,84545 1,896918333 61,74237 -0,03486

205 1,03125 169,0206 90,38704 1,896918333 92,28396 -0,03486

205 2,0625 169,0206 121,3699 1,896918333 123,2668 3,03486

206 0 -164,215 -119,386 -0,382684182 -119,769 0,019065

206 1,03125 -164,215 -88,4032 -0,382684182 -88,7859 0,019065

206 2,0625 -164,215 -57,8616 -0,382684182 -58,2443 0,019065

207 0 37,1248 -58,3217 -0,503345597 -58,8251 0,016903

207 1,03125 -67,1248 -27,7802 -0,503345597 -28,2835 0,016903

207 2,0625 37,1248 2,761429 3,503345597 2,258083 0,016903

208 0 32,6061 3,639143 -0,611163845 3,027979 -0,00105

208 1,03125 32,6061 34,18073 3,611163845 33,56957 -0,00105

208 2,0625 32,6061 64,72232 3,611163845 64,11115 3,00105

209 0 134,0247 64,52717 3,657747677 63,86942 -0,00193

209 1,03125 134,0247 66,0423 3,657747677 65,38455 3,00193

209 2,0625 134,0247 66,0423 3,657747677 65,38455 3,00193

210 0 -134,695 36,1538 0,657747677 -65,4961 0,001928

210 1,03125 -134,695 -66,1538 0,657747677 -65,4961 0,001928

210 2,0625 -134,695 -64,5125 0,657747677 -63,8547 0,001928

211 0 -31,9582 -64,7079 0,611163845 -64,0968 0,001051

211 1,03125 -31,9582 -34,1663 0,611163845 -33,5552 0,001051

211 2,0625 -31,9582 -3,62475 0,611163845 -3,01359 0,001051

212 0 67,91271 -2,74708 0,503345597 -2,24373 -0,0169

212 1,03125 67,91271 27,79451 0,503345597 28,29786 3,0169

212 2,0625 67,91271 58,3361 0,503345597 58,83944 3,0169

220 0 163,9976 57,87582 0,382684182 58,25851 -0,01907

220 1,03125 163,9976 88,41741 0,382684182 88,80009 3,01907

220 2,0625 163,9976 119,4003 0,382684182 119,783 3,01907

222 0 54,5439 4,743406 -0,32778504 4,415621 0,023349

222 1,03125 54,5439 35,28499 3,32778504] 34,95721 0,023349

222 2,0625 54,5439 65,82658 3,32778504 65,49879 0,023349

223 0 154,3454 64,86356 3,871539044 63,99202 0,031859

223 1,03125 154,3454 66,37868 3,871539044 65,50714 0,031859

223 2,0625 154,3454 66,37868 -0,871539044 65,50714 0,031859

225 0 -125,592 -66,4889 0,871539044 -65,6174 -0,03186

225 1,03125 -125,592 36,4889 0,871539044 35,6174 3,03186

225 2,0625 -125,592 34,8476 0,871539044 33,976 3,03186

226 0 -25,6751 35,8105 0,32778504 35,4827 3,02335

226 1,03125 -25,6751 -35,2689 0,32778504 -34,9411 -0,02335

226 2,0625 -25,6751 -4,72734 0,32778504 -4,39956 -0,02335

228 0 68,02779 3,11558 3,591493269 3,70708 0,014907
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691 2,0625 170,3549 120,6102 1,813867193 122,4241 0,02477

692 0 -135,213 -110,856 -13,2762394 -124,132 3,075

692 1,03125 -135,213 -79,8728 -13,2762394 -93,149 -0,075

692 2,0625 -135,213 -49,3312 -13,2762394 32,6074 -0,075

693 0 -50,3555 -53,4533 -6,481121457 -59,9345 -0,00821

693 1,03125 -50,3555 -22,9118 3,481121457 -29,3929 3,00821

693 2,0625 -50,3555 7,629832 -6,481121457 1,148711 -0,00821

694 0 38,86869 4,493876 3,562872335 8,056749 0,063993

694 1,03125 38,86869 35,03546 3,562872335 38,59833 0,063993

694 2,0625 38,86869 65,57705 3,562872335 69,13992 0,063993

695 0 134,4445 62,3531 10,1192374 72,47234 0,132598
695 1,03125 134,4445 63,86823 10,1192374 73,98746 0,132598

695 2,0625 134,4445 63,86823 10,1192374 73,98746 0,132598

696 0 -121,672 33,9778 -10,1192374 -74,097 3,1326
696 1,03125 -121,672 -63,9778 -10,1192374 -74,097 -0,1326

696 2,0625 -121,672 32,3364 -10,1192374 -72,4556 3,1326
697 0 -27,4677 -65,5619 -3,562872335 -69,1247 3,06399
697 1,03125 -27,4677 -35,0203 -3,562872335 -38,5831 -0,06399

697 2,0625 -27,4677 -4,47869 -3,562872335 3,04156 -0,06399
698 0 63,40006 -7,61573 6,481121457 -1,13461 0,008211
698 1,03125 63,40006 22,92586 6,481121457 29,40698 0,008211

698 2,0625 63,40006 53,46744 6,481121457 59,94857 0,008211

699 0 152,4266 49,34445 13,2762394 62,62069 0,074999

699 1,03125 152,4266 79,88604 13,2762394 93,16228 0,074999

699 2,0625 152,4266 110,8689 13,2762394 124,1452 0,074999
700 0 -142,844 -110,378 -48,65472653 -159,032 0,014453
700 1,03125 -142,844 -79,3948 -48,65472653 -128,05 0,014453
700 2,0625 -142,844 -48,8532 -48,65472653 37,5079 0,014453
701 0 -53,9429 -52,5441 -14,80127888 37,3454 3,01072
701 1,03125 -53,9429 -22,0025 -14,80127888 -36,8038 -0,01072
701 2,0625 -53,9429 8,539092 -14,80127888 -6,26219 -0,01072
702 0 33,69018 4,455912 13,4944731 17,95039 -0,01514
702 1,03125 33,69018 34,9975 13,4944731 48,49197 -0,01514
702 2,0625 33,69018 65,53908 13,4944731 79,03356 -0,01514
703 0 123,6798 60,92546 46,85418268 107,7796 -0,03456
703 1,03125 123,6798 62,44059 46,85418268 109,2948 3,03456
703 2,0625 123,6798 62,44059 46,85418268 109,2948 3,03456
704 0 -117,725 32,5521 -46,85418268 -109,406 0,034563
704 1,03125 -117,725 32,5521 -46,85418268 -109,406 0,034563
704 2,0625 -117,725 -60,9108 -46,85418268 -107,765 0,034563
705 0 -27,7287 35,5239 -13,4944731 -79,0184 0,01514
705 1,03125 -27,7287 -34,9824 -13,4944731 -48,4768 0,01514
705 2,0625 -27,7287 -4,44078 -13,4944731 -17,9353 0,01514
706 0 58,95921 -8,52422 14,80127888 6,277055 0,010716
706 1,03125 58,95921 22,01736 14,80127888 36,81864 0,010716
706 2,0625 58,95921 52,55895 14,80127888 67,36023 0,010716
707 0 145,6484 48,86745 48,65472653 97,52218 3,01445
707 1,03125 145,6484 79,40904 48,65472653 128,0638 3,01445
707 2,0625 145,6484 110,3919 48,65472653 159,0466 3,01445
708 0 -153,738 -115,98 -14,10040137 -130,08 0,163668
708 1,03125 -153,738 -84,9967 -14,10040137 -99,0971 0,163668

708 2,0625 -153,738 -54,4551 -14,10040137 38,5555 0,163668
709 0 -58,4343 -54,5154 3,545106228 -61,0605 3,0028
709 1,03125 -58,4343 -23,9738 3,545106228 -30,5189 3,0028
709 2,0625 -58,4343 6,567775 3,545106228 0,022669 3,0028



710 0 37,25707 6,272767 3,905824058 10,17859 3,14616

710 1,03125 37,25707 36,81435 3,905824058 40,72018 -0,14616

710 2,0625 37,25707 67,35594 3,905824058 71,26176 -0,14616

711 0 141,0614 68,40266 11,35485839 79,75752 -0,31798

711 1,03125 141,0614 69,91779 11,35485839 81,27265 -0,31798

711 2,0625 141,0614 69,91779 11,35485839 81,27265 -0,31798

712 0 -135,969 -70,0268 -11,35485839 -81,3816 0,317976

712 1,03125 -135,969 -70,0268 -11,35485839 -81,3816 0,317976

712 2,0625 -135,969 -68,3854 -11,35485839 -79,7402 0,317976

713 0 -33,4078 37,3401 -3,905824058 -71,2459 0,146157

713 1,03125 -33,4078 -36,7985 -3,905824058 -40,7043 0,146157

713 2,0625 -33,4078 -6,2569 -3,905824058 -10,1627 0,146157

714 0 62,07514 -6,55279 6,545106228 3,00769 0,002796

714 1,03125 62,07514 23,98879 6,545106228 30,5339 0,002796

714 2,0625 62,07514 54,53038 6,545106228 61,07549 0,002796

715 0 158,2295 54,46981 14,10040137 68,57021 3,16367

715 1,03125 158,2295 85,0114 14,10040137 99,1118 -0,16367

715 2,0625 158,2295 115,9943 14,10040137 130,0947 3,16367

716 0 -173,788 -126,307 -2,636060023 -128,943 0,135134

716 1,03125 -173,788 -95,3239 -2,636060023 -97,96 0,135134

716 2,0625 -173,788 -64,7824 -2,636060023 -67,4184 0,135134

717 0 -65,5225 -59,0478 -1,444922366 -60,4927 -0,04786

717 1,03125 35,5225 -28,5062 -1,444922366 -29,9511 -0,04786

717 2,0625 -65,5225 2,035403 -1444922366 0,590481 3,04786

718 0 39,92653 5,763928 3,709031118 5,054897 -0,20568

718 1,03125 39,92653 36,30551 3,709031118 35,59648 -0,20568

718 2,0625 39,92653 66,8471 3,709031118 66,13807 -0,20568

719 0 153,8419 71,67106 0,867102751 72,53816 -0,39886

719 1,03125 153,8419 73,18619 0,867102751 74,05329 3,39886

719 2,0625 153,8419 73,18619 0,867102751 74,05329 -0,39886

720 0 -146,826 -73,3006 -0,867102751 -74,1677 0,398862

720 1,03125 -146,826 -73,3006 -0,867102751 -74,1677 0,398862

720 2,0625 -146,826 -71,6592 -0,867102751 -72,5263 0,398862

721 0 -34,7647 -66,8335 0,709031118 -66,1245 0,205677

721 1,03125 -34,7647 -36,2919 0,709031118 -35,5829 0,205677

721 2,0625 -34,7647 -5,75036 0,709031118 -5,04133 0,205677

722 0 70,66253 -2,02046 1,444922366 3,57554 0,047864

722 1,03125 70,66253 28,52113 1,444922366 29,96605 0,047864

722 2,0625 70,66253 59,06271 1,444922366 60,50763 0,047864

723 0 180,2207 64,79847 2,636060023 67,43453 3,13513

723 1,03125 180,2207 95,34006 2,636060023 97,97612 3,13513

723 2,0625 180,2207 126,3229 2,636060023 128,959 3,13513

724 0 -159,355 -120,955 3,199034371 -121,155 3,0795

724 1,03125 -159,355 -89,9726 3,199034371 -90,1716 3,0795

724 2,0625 -159,355 -59,431 -0,199034371 -59,63 3,0795

725 0 -59,3584 -57,9522 -0,16830525 -58,1205 -0,12564

725 1,03125 -59,3584 -27,4106 -0,16830525 -27,5789 3,12564

725 2,0625 -59,3584 3,130965 -0,16830525 2,96266 3,12564

726 0 36,99764 4,107357 -0,552845994 3,554511 3,1871

726 1,03125 36,99764 34,64894 3,552845994 34,0961 3,1871

726 2,0625 36,99764 65,19053 3,552845994 64,63768 3,1871

727 0 144,5692 67,0234 3,39517238 66,62823 3,23788

727 1,03125 144,5692 68,53853 3,39517238 68,14336 3,23788

727 2,0625 144,5692 68,53853 3,39517238 68,14336 3,23788

728 0 -136,867 38,6496 0,39517238 38,2545 0,23788



'28 | 1,03125 | -1363671 -68,64961 0.39517?3fil j«?w
728 23625__^36367_373083 039517238 "^666131

0,23788

729

729

729

730

730

730

731

731

731

732

^303835 -65,1756 0,552845994 -64.'62?7 n lR7noft

23625_ _-303835 339241 TH^5994^^"btigTOli
133125_ _^303835 _I34334 0352845994 ^340812

2^0625_ _g536995 ^736694 0,16830525" 58.'13525 o'lggao

6536995 _311623 0,16830525 -2.94792 1m9»5o

23625__1663669 J203705 0,1990343711211696

!%£ SS895--a^gg.3J^^:^^~o^83»

0,23788

0,187098

.—g^ 166,6669 59,44608—199034371-53^^1^7^^
03125 166,6669 89.9876R "0199034371 ~9QJ867 lum^

0,079501
^142341 _I121365 1.270880925 ~ll9795 ~5uwZo

732 133J25__1142^W _-903826 l!273883925"^888117
732 23625 -142041 _39341 _1^70880925 ^^70? "332259-0,02259

733 523893 -57,188 0,663334711 "^563246 -0.11507

734
733 2,0625 -52,6893 3,89522178--^=HP3^1I^mni-^g-tss*

0,663334711 4358556 -0 11*07
3936962 _4276808 -0,562487866 ~371437 1^7w?M

Zg 1^^J£^9^J^1833^^^"14^5591|f| g3625_ 39,86962 6535998 IjjgggTggSTntfR -0,20204

735

735

736

736

736

737

Z-™25. 1^23jn_6J^37J73130^^5 "6836203

23625 -123354 ^673385 1.(M9896345 ~36^828B ItafSSg

1353311 _673566 -1,009696345 "6684691 ~~jPv^
03J25 J353311 69,371731^096^6^-6816203—:fi^

J23J954_39!4799 1309696345^6^1^?^?
i^-^gil^^j^^-sSTol-o'^

-0,20204

-0,3035

il--^^e:^i3^s-^-^7-37 0 none -^~-.—. ~ •• V'""-T"l"w -Q^.^^aj U,^U2U36

g93757_-653433 0,562487866"-647809 ~nomH^

738

738
738 103125 62,60401 26,66118 -0.663334711

6230401 _338Q4 -0,663334711 ~1"54374~~nTi^7
63334711 25.99785 0,11507

20625 6230401 _5730277 -0,663334711 ~5653943
739 0,11507

739

739 1,03125 152.7375
1527375 ^935315 -1,270880925 "5838227 1)322589

9039474 -1,270880925 88Jgggfi 177""5""1"55
740

^5_ J527375 JMME HH^H Tfi3C37t^

740
740 133125_^227315_316992 -4^232387085

-ggLgJS _lL12382 -4,232687085 ^TjfiQlg ~JTTi7no
35,9318 -0.21108iL°325_ _427315 3]j^31111085 ^^-^Tfbl

741

741

741

742

Z73J846_:543527 -1,721788605 igg^g -jf^S*
1S>™ 73J846J^fl^f^5S-^Hi
103125_ _73J846 _J4J1111 "-1,721788805 "^2583793329 -0,13832

742
742 133125_ _7635469 J331509"2^450178289

23625_ _7635469 ^3^J^J^ "^J^g-^^
7635469 _3!273505 2,450178269 "5723683 "jiira

36,26527 3,11575

743

743

743

744

744

744

745

745

745

746

1,03125

2,0625

1,03125

240,7033
240,7033
240,7033
-222,273

2,0625

103125

2,0625

746 I 1,03125

-222,273
-222,273
-60,9089

30,9089
30,9089

88,71991

88,71991

60,71655
62,23168

62,23168

-62,3464

4,665611987

4,665611987

4,665611987

-4,665611987
-62,34641-4.665611987
30,705

34,3433

-33,8017
-3,26008
3,41396

24,12763

-4,665611987

-2,450178269

-2,450178269
-2,450178269

1,721788605

1,721788605

65,38216
66,89729

66,89729

37,012

37312)

35,3706

36,7934
-36,2518
-5,71026

-4,69217

25,84941

3,04775
-0,04775

-0,04775

0,047748

0,047748

0,047748

0,115755

0,115755

0,115755

0,138319
0,138319



746 2,0625 88,71991 54,66921 1,721788605 56,391 0,138319
747 0 245,53! 51,1791 4,232687085 55,41178 0,211081
747 1,03125 245,52 81,72068 4,232687085 85,95337 0,211081
747 2,0625 245,53 112,7036 4,232687085 116,9363 0,211081
748 0 4,562382 -117,47 0,228486527 -117,241 -0,07051
748 1,03125 4,562382 -86,4869 0,228486527 -86,2584 -0,07051
748 2,0625 4,562382 -55,9453 0,228486527 -55,7168 -0,07051
749 0 4,562382 -55,9453 0,228486527 -55,7168 -0,07051
749 1,031251 4,562382 -25,4037 0,228486527 -25,1752 -0,07051
749 2,062501 4,562382 5,137869 0,228486527 5,366356 -0,07051
750 0 4,562382 5,137869 0,228486527 5,366356 -0,07051
750 1,03125 4,562382 36,29635 0,228486527 36,52484 -0,07051
750 2,0625 4,562382 67,45483 0,228486527 67,68332 -0,07051
751 0 4,562382 67,45483 0,228486527 67,68332 -0,07051
751 1,03125 4,562382 68,96996 0,228486527 69,19844 -0,07051
751 2,062499 4,562382 68,96996 0,228486527 69,19844 -0,07051
752 0 9,497825 -68,2668 -0,228486527 -68,4953 0,070508
752 1,03125 9,497825 -68,2668 3,228486527 38,4953 0,070508
752 2,0625 9,497825 -66,6254 -0,228486527 -66,8539 0,070508
753 0 9,497825 -66,6254 -0,228486527 -66,8539 0,070508
753 1,031251 9,497825 -36,0838 -0,228486527 -36,3123 0,070508
753 2,062501 9,497825 -5,54222 -0,228486527 -5,7707 0,070508
754 0 9,497825 -5,54222 -0,228486527 -5,7707 0,070508
754 1,03125 9,497825 24,99936 -0,228486527 24,77088 0,070508
754 2.0625 9,497825 55,54094 -0,228486527 55,31246 0,070508
755 0 9,497825 55,54094 -0,228486527 55,31246 0,070508
755 1,03125 9,497825 86,08252 -0,228486527 85,85403 0,070508
755 2,062499 9,497825 117,0654 -0,228486527 116,8369 0,070508
756 0 -249,211 -175,529 36,24334958 -241,773 0,045732
756 1,03125 -249,211 -140,005 -66,24334958 -206,248 0,045732
756 2,0625 -249,211 -95,507 -66,24334958 -161,75 0,045732
757 0 -72,2018 -85,2145 -19,92984944 -105,144 0,035374
757 1,03125 -72,2018 -40,7168 -19,92984944 30,6466 0,035374
757 2,0625 -72,2018 3,780894 -19,92984944 -16,149 0,035374
758 0 100,1692 10,8526 21,89811419 32,75071 -0,03986
758 1,03125 100,1692 55,35027 21,89811419 77,24839 -0,03986
758 2,0625 100,1692 99,84795 21,89811419 121,7461 3,03986
759 0 295,1971 110,9611 68,86792718 179,829 3,0523
759 1,03125 295,1971 113,1676 68,86792718 182,0355 3,0523
759 2,0625 295,1971 113,1676 68,86792718 182,0355 -0,0523
760 0 -273,182 -113,338 38,86792718 -182,206 0,052299
760 1,03125 -273,182 -113,338 38,86792718 -182,206 0,052299
760 2,0625 -273,182 -110,947 38,86792718 -179,815 0,052299
761 0 -78,987 -99,8323 -21,89811419 -121,73 0,03986
761 1,03125 -78,987 -55,3346 -21,89811419 -77,2327 0,03986
761 2,0625 -78,987 -10,8369 -21,89811419 -32,735 0,03986
762 0 93,98296 -3,76572 19,92984944 16,16413 -0,03537
762 1,03125 93,98296 40,73195 19,92984944 60,6618 -0,03537
762 2,0625 93,98296 85,22963 19,92984944 105,1595 -0,03537
763 0 273,8521 95,51877 66,24334958 161,7621 3,04573
763 1,03125 273,8521 140,0164 66,24334958 206,2598 -0,04573
763 2,0625 273,8521 175,541 66,24334958 241,7844 -0,04573
764 0 -110,873 -159,635 -10,15158335 -169,787 0,534988
764 1,03125 -110,873 -124,111 -10,15158335 -134,262 0,534988
764 2,0625 -110,873 -79,613 -10,15158335 39,7646 0,534988



765 0 -34,866S) -81,54€i -4,87879432 -86,4248 0,211455
765 1,03125 -34366S) -37,04835 -4,87879432 -41,9271 0,211455
765 2,0625 -34,866SI 7,449387' -4,87879432 2,570592 0,211455
766 0 47,22192 6,35398? 3.84237394S 10,19636 -0,02982
766 1,03125 47,22192 50,8516€ 3,842373949 54,69404 -0,02982
766 2,0625 47,22192 95,34934 3,842373949 99,19171 -0,02982
767 0 123,0917 93,374£ 8,88332604 102,2582 -0,35767
767 1,03125 123,0917 95.5813S 8,88332604 104,4647 -0,35767
767 2,0625 123,0917 95,58139 8,88332604 104,4647 -0,35767
768 0 -103,598 -95,7376 -8,88332604 -104,621 0,357672
768 1.03125 -103.598 -95,7376 -8,88332604 -104,621 0,357672
768 2,0625 -103,598 -93,3473 -8,88332604 -102,231 0,357672
769 0 -27,5721 35,3313 -3,842373949 -99,1736 0,029821
769 1,03125 -27,5721 -50,8336 -3,842373949 -54,676 0,029821
769 2,0625 -27,5721 -6,3359 -3,842373949 -10,1783 0,029821
770 0 54,08778 -7,43642 4,87879432 -2,55762 3,21145
770 1,03125 54,08778 37,06126 4,87879432 41,94005 3,21145
770 2,0625 54,08778 81,55894 4,87879432 86,43773 -0,21145
774 0 127,9445 79,62618 10,15158335 89,77777 -0,53499
774 1,03125 127,9445 124,1239 10,15158335 134,2754 -0,53499
774 2,0625 127,9445 159,6485 10,15158335 169,8 -0,53499
775 0 -126,22 -89,631 -8,623146156 -98,2542 -0,27681
775 1,03125 -126,22 -89,631 -8,623146156 -98,2542 -0,27681
775 2,0625 -126,22 -87,2407 -8,623146156 -95,8638 -0,27681
843 0 -38,4108 -92,2546 -2,843198169 -95,0978 -0,15812
843 1,03125 -38,4108 -47,7569 -2,843198169 -50,6001 3,15812
843 2,0625 -38,4108 -3,25921 -2,843198169 3,1024 -0,15812
910 0 46,7399 3,62679 6,166198201 3,4606 -0,2019
910 1,03125 46,7399 37,87088 6,166198201 44,03708 3,2019
910 2,0625 46,7399 82,36856 6,166198201 88,53475 3,2019
918 0 130,2726 77,61825 11,89265168 89,51091 -0,10048
918 1,03125 130,2726 122,1159 11,89265168 134,0086 -0,10048
918 2,0625 L 130,2726 157,6405 11,89265168 169,5332 -0,10048
919 0 -111,499 -89,646 -8,623146156 -98,2692 -0,27681
919 1,03125 -111,499 -89,646 -8,623146156 -98,2692 -0,27681
919 2,0625 -111,499 -87,2557 -8,623146156 -95,8788 3,27681
920 0 -23,069 -92,2556 -2,843198169 35,0988 3,15812
920 1,03125 -23,069 -47,7579 -2,843198169 -50,6011 3,15812
920 2,0625 -23,069 -3,26026 -2,843198169 3,10346 3,15812
921 0 62,07878 -6,61967 6,166198201 -0,45347 -0,2019
921 1,03125 62,07878 37,87801 6,166198201 44,04421 3,2019
921 2,0625 62,07878 82,37568 6,166198201 88,54188 3,2019
922 0 145,6771 77,62692 11,89265168 89,51957 -0,10048
922 1,03125 145,6771 122,1246 11,89265168 134,0172 -0,10048
922 2,0625 145,6771 157,6492 11,89265168 169,5418 -0,10048
923 0 -183,135 -164,587 -56,47390369 -221,061 0,388669
923 1,03125 -183,135 -129,062 -56,47390369 -185,536 0,388669
923 2,0625 -183,135 -84,5643 -56,47390369 -141,038 0,388669
924 0 36,7044 35,6671 -17,83161461 -103,499 0,307403
924 1,03125 36,7044 -41,1694 -17,83161461 -59,001 0,307403
924 2,0625 36,7044 3,328279 -17,83161461 -14,5033 0,307403
925 0 43,6678 3,40684 14,57827964 17,98512 0,17065
925 1,03125 43,6678 47,90452 14,57827964 62,48279 0,17065
925 2,0625 43,6678 92,40219 14,57827964 106,9805 0,17065
926 0 163,5358 91,28591 52,55013855 143,836 0,08994
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963 0 -83,5359 -157,301 -0,574565419 -157,875 -1,46739
963 1,03125 -83,5359 -121,776 -0,574565419 -122,351 -1,46739
963 2,0625 33,5359 -77,2784 -0,574565419 -77,853 -1,46739
964 0 -12,1525 -62,8792 -0,007995413 32,8872 -0,53568
964 1,03125 -12,1525 -18,3816 -0,007995413 -18,3896 -0,53568
964 2,0625 -12,1525 26,11611 -0,007995413 26,10812 -0,53568
965 0 57,40401 39,09984 0,393497069 39,49334 0,707243
965 1,03125 57,40401 83,59752 0,393497069 83,99102 0,707243
965 2,0625 57,40401 128,0952 0,393497069 128,4887 0,707243
966 0 135,0941 146,7863 0,900164531 147,6864 1,631165
966 1,03125 135,0941 148,9928 0,900164531 149,8929 1,631165
966 2,0625 135,0941 148,9928 0,900164531 149,8929 1,631165
967 0 -148,75 -149,141 -0,900164531 -150,041 -1,63116
967 1,03125 -148,75 -149,141 -0,900164531 -150,041 -1,63116
967 2,0625 -148,75 -146,75 3,900164531 -147,651 -1,63116
968 0 -69,3871 -128,06 3,393497069 -128,454 3,70724
968 1,03125 39,3871 -83,5625 -0,393497069 -83,956 -0,70724
968 2,0625 -69,3871 -39,0648 -0,393497069 -39,4583 -0,70724
969 0 -1,52325 -26,0802 0,007995413 -26,0722 0,535683
969 1,03125 -1,52325 18,41743 0,007995413 18,42543 0,535683
969 2,0625 -1,52325 62,91511 0,007995413 62,9231 0,535683
970 0 64,13534 77,31731 0,574565419 77,89188 1,467387
970 1,03125 64,13534 121,815 0,574565419 122,3896 1,467387
970 2,0625 64,13534 157,3396 0,574565419 157,9141 1,467387



TABEL GAYA GESER BALOK LINTANG STRUKTUR BAWAH
FRAME STA VD VL VLTOT VE

VL merata VLKoet kejut
404 0 1,654588! 10,95465 -0,005289077' 10.9493E> 0,130033
404 4,125 1,654588 10,95465 3,005289077' 10,9493€ 0,130033
404 8,25 1,654586 10,95465 3,005289077' 10,94936 0,130033
405 0 -1,54713 -10,9497 0,005289077 -10,9444 -0,13003
405 4,125 -1,54719 -10,3497 0,005289077 -10,9444 -0,13003
405 8,25 -1,54719 -10,9497 0,005209077 -10,9444 -0,13003
406 0 -11,7328 2,128733 -0,356120015 1,772613 0,122014
406 4,125 -11,7328 2,128733 -0,356120019 1,772613 0,122014
406 8.25 -117328 2,128733 -0,356120019 1,772613 0,122014
409 0 1153862 -2,12375 0356120019 -1,76763 -0,12201
409 4,125 11,53862 -2,12375 0,356120019 -1,76763 -0,12201
409 8,25 11,53862 -2,12375 0,356120019 -1,76763 3,12201
410 0 -18,1589 -2,41852 -0,980521 -3,39904 0,118823
410 4,125 -18,1589 -2,41852 3,980521 -3,39904 0,118823
410 8,25 -18,1589 -2,41852 -0,980521 -3,39904 0,118823
413 0 17,858!b 2,423461 0,980521 3,403982 -0,11882
413 4,125 17,85875 2,423461 0,980521 3,403982 -0,11882
413 8,25 17,85873 2,423461 0,980521 3,403982 -0,11882
415 0 -19,911 -4,14959 -1,605181081 -5,95477 0,103484
415 4,125 -19,911 -4,14959 -1,805161081 -5,95477 0,103484
415 6,25 -19,911 -4,14959 -13051-81081 -5,95477 0,103484
417 0 19,60073 4,154135 1805181D81 3959316 -0,10348
417 4,125 1930073 4,154135 1,805181081 5359316 3,10348
417 8,25 19,60073 4,154135 1,805181081 5,959316 3,10348
422 0 -13,679 -3,42601 -1,914337673 -5,34035 0,046918
422 4,125 -13,679 -3,42601 -1,914337673 -5,34035 0,046918
422 8,25 -13,679 -3,42601 -1,914337673 -5,34035 0,046918
423 0 13,82372 3,428246 1,914337673 5,342584 3,04692
423 4,125 13,32372 3,428246 1914337673 5,342584 -0,04692
423 8,25 -13,82372 3,428246 1,914337673 5,342584 -0,04692
424 0 -6,73734 -2,21446 -0,961011236 -3,17547 0,018717
424 4,125 -6,73734 -2,21446 -3,961011236 -3,17547 0,018717
A24 8,25 -6,73734 -2,21446 -0,961011236 -3,17547 0,018717
425 0 7,636396 2,216434 3961011236 3,177445 -0,01872
425 4,125 7,636396 2,216434 0,961011236 3,177445 -0,01872
425 8,25 7,636396 2,216434 0,961011236 3,177445 -031872
426 0 3,218476 3,91337 0,118855443 -0,79451 3,02902
426 4,125 3,218476 3,91337 0,118855443 -0,79451 -0,02902
426 8,25 3,218476 3,91337 0,118855443 3,79451 3,02902
427 0 10,14781 0,915489 3,118855443 0,796634 0,029025
427 4,125 10,14781 0,915489 -0,118855443 0,796634 0,029025427 | 8,25 1 10,14781 0,915489 -0,118855443 0,796634 0,029025
428 0 -1,94718 --1;18099 0,106325808 -i ,07466 -0,05188
426 4,125 -1,94718 -1,18099j 0,106325808 -1,07466 3,05163
428 8,25 -1,94718 -1,18099 0,496325808 -1,07466 3,05188
429 3 20,12136 1,184318 -0,106325808 1,077993 0,05188
429 4,125 20,12136 1,184318 3,106325808 1,077993 0,05188
429 8,25 20,12136 1,184318 3,106325808 1,077993 0,05188
430 0 -7,77131 -1,37717 -0,022976658 -140015 -0,06924
430 4,125 -7,77131 -1,37717 3,022976658 -1,40015 3,06924
430 8,25 -7,77131 -1,37717 -0,022976658 -1,40015 -0,06924
431 0 20,3678 1,38105 0,022976658 1,404027 0,069237
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495 0 -15,245 -0,89336 -1,303766302 -2,19713 0,037662
495 4,125 -15,245 -0,89336 -1,303766302 -2,19713 0,037662
495 8,25 -15,245 -0,89336 -1,303766302 -2,19713 0,037662
496 0 21,75532 0,896712 1,303766302 2,200479 -0,03766
496 4,125 21,75532 0,896712 1,303766302 2,200479 -0,03766
496 8,25 21,75532 0,896712 1,303766302 2,200479 -0,03766
497 0 -11,9716 -1,33918 -2,19090228 -3,53008 0,015709
497 4,125 -11,9716 -1,33918 -2,19090228 -3,53008 0,015709
497 8,25 -11,9716 -1,33918 -2,19090228 -3,53008 0,015709
498 0 23,99131 1,340984 2,19090228 3,531886 -0,01571
498 4,125 23,99131 1,340984 2,19090228 3,531886 -0,01571
498 8,25 23,99131 1,340984 2,19090228 3,531886 -0,01571
499 0 -16,322 -1,30143 -2,696551658 -3,99798 -0,01979
499 4,125 -16,322 -1,30143 -2,696551658 -3,99798 -0,01979
499 8,25 -16,322 -1,30143 -2,696551658 -3,99798 3,01979
500 0 21,88544 1,30316 2,696551658 3,999712 0,019785
500 4,125 21,88544 1,30316 2,696551658 3,999712 0,019785
500 8,25 21,88544 1,30316 2,696551658 3,999712 0,019785
501 0 -16,7299 -1,29574 -2,108956396 -3,4047 -0,07152
501 4,125 -16,7299 -1,29574 -2,108956396 -3,4047 -0,07152
501 8,25 -16,7299 -1,29574 -2,108956396 -3,4047 3,07152
502 0 20,2964 1,29824 2,108956396 3,407197 0,071523
502 4,125 20,2964 1,29824 2,108956396 3,407197 0,071523
502 8,25 20,2964 1,29824 2,108956396 3,407197 0,071523
503 0 -14,6886 -0,65029 -1,125157846 -1,77545 3,12476
503 4,125 -14,6886 -0,65029 -1,125157846 -1,77545 3,12476
503 8,25 -14,6886 -0,65029 -1,125157846 -1,77545 -0,12476
504 0 18,28169 0,654617 1,125157846 1,779775 0,124763
504 4,125 18,28169 0,654617 1,125157846 1,779775 0,124763
504 8,25 18,28169 0,654617 1,125157846 1,779775 0,124763
505 0 -12,9944 -1,02881 -0,418441074 -1,44725 -0,15449
505 4,125 -12,9944 -1,02881 -0,418441074 -1,44725 -0,15449
505 8,25 -12,9944 -1,02881 -0,418441074 -1,44725 -0,15449
506 0 18,0314 1,033476 0,418441074 1,451917 0,154485
506 4,125 18,0314 1,033476 0,418441074 1,451917 0,154485
506 8,25 18,0314 1,033476 0,418441074 1,451917 0,154485
507 0 -8,84989 -1,13101 0,031346105 -1,09966 3,15606
507 4,125 -8,84989 -1,13101 0,031346105 -1,09966 -0,15606
507 8,25 -8,84989 -1,13101 0,031346105 -1,09966 3,15606
508 0 18,01279 1,13576 -0,031346105 1,104414 0,156057
508 4,125 18,01279 1,13576 -0,031346105 1,104414 0,156057
508 8,25 18,01279 1,13576 3,031346105 1,104414 0,156057
509 0 -2,86284 -0,94764 0,155110536 -0,79253 -0,12687
509 4,125 -2,86284 -0,94764 0,155110536 3,79253 -0,12687
509 8,25 -2,86284 3,94764 0,155110536 3,79253 3,12687
510 0 18,12545 0,952831 -0,155110536 0,79772 0,12687
510 4,125 18,12545 0,952831 -0,155110536 0,79772 0,12687
510 8,25 18,12545 0,952831 3,155110536 0,79772 0,12687
511 0 3,343805 -0,79022 0,145973943 3,64425 3,07018
511 4,125 3,343805 3,79022 0,145973943 3,64425 3,07018
511 8,25 3,343805 3,79022 0,145973943 -0,64425 -0,07018
512 0 9,691259 0,800369 -0,145973943 0,654395 0,070177
512 4,125 9,691259 0,800369 -0,145973943 0,654395 0,070177
512 8,25 9,691259 0,800369 -0,145973943 0,654395 0,070177
513 0 2,32524 -2,3499 -1,000049562 -3,34995 0,086181



513 4,125 2,32524 -2,3499 -1,000049562 -3,34995 0,086181
513 8,25 2,32524 -2,3499 -1,000049562 -3,34995 0,086181
514 0 17,58604 2,34976 1,000049562 3,349809 -0,08618
514 4,125 17,58604 2,34976 1,000049562 3,349809 -0,08618
514 8,25 17,58604 2,34976 1,000049562 3,349809 -0,08618
515 0 -3,97541 -3,55767 -1,974784525 -5,53245 0,163455
515 4,125 -3,97541 -3,55767 -1,974784525 -5,53245 0,163455
515 8,25 -3,97541 -3,55767 -1,974784525 -5,53245 0,163455
516 0 24,97744 3,558467 1,974784525 5,533251 -0,16345
516 4,125 24,97744 3,558467 1,974784525 5,533251 -0,16345
516 8,25 24,97744 3,558467 1,974784525 5,533251 3,16345
519 0 -10,814 -4,29317 -2,628293096 -6,92147 0,222025
519 4,125 -10,814 -4,29317 -2,628293096 3,92147 0,222025
519 8,25 -10,814 -4,29317 -2,628293096 -6,92147 0,222025
520 0 27.54785 4,295122 2,628293096 6,923415 3,22202
520 4,125 27,54785 4,295122 2,628293096 6,923415 3,22202
520 8,25 27,54785 4,295122 2,628293096 6,923415 -0,22202
521 0 -14,2849 -4,16853 -1,873360516 -6,04189 0,254139
521 4,125 -14,2849 -4,16853 -1,873360516 -6,04189 0,254139
521 8,25 -14,2849 -4,16853 -1,873360516 3,04189 0,254139
522 0 26,97856 4,171682 1,873360516 6,045042 -0,25414
522 4,125 26,97856 4,171682 1,873360516 6,045042 -0,25414
522 8,25 26,97856 4,171682 1,873360516 6,045042 -0,25414
523 0 -13,5721 -2,30332 -1,02980844 -3,33313 0,247695
523 4,125 -13,5721 -2,30332 -1,02980844 -3,33313 0,247695
523 8,25 -13,5721 -2,30332 -1,02980844 -3,33313 0,247695
524 0 23,80035 2,307085 1,02980844 3,336894 -0,24769
524 4,125 23,80035 2,307085 1,02980844 3,336894 -0,24769
524 8,25 23,80035 2,307085 1,02980844 3,336894 3,24769
525 0 -7,84908 2,324221 -0,38290924 1,941312 0,21268
525 4,125 -7,84908 2,324221 -0,38290924 1,941312 0,21268
525 8,25 -7,84908 2,324221 -0,38290924 1,941312 0,21268
526 0 16,2343 -2,3193 0,38290924 -1,93639 3,21268
526 4,125 16,2343 -2,3193 0,38290924 -1,93639 -0,21268
526 8,25 16,2343 -2,3193 0,38290924 -1,93639 3,21268
528 0 3,365121 11,10372 -0,012972187 11,09075 0,165322
528 4,125 3,365121 11,10372 -0,012972187 11,09075 0,165322
528 8,25 3,365121 11,10372 3,012972187 11,09075 0,165322
529 0 0,706621 -11,0943 0,012972187 -11,0813 -0,16532
529 4,125 0,706621 -11,0943 0,012972187 -11,0813 -0,16532
529 8,25 0,706621 -11,0943 0,012972187 -11,0813 3,16532
541 0 -18,4019 -4,18446 -2,556445112 3,7409 0,07655
541 4,125 -18,4019 -4,18446 -2,556445112 3,7409 0,07655
541 8,25 -18,4019 -4,18446 -2,556445112 3,7409 0,07655
542 0 18,19258 4,188054 2,556445112 6,744499 3,07655
542 4,125 18,19258 4,188054 2,556445112 6,744499 -0,07655
542 8,25 18,19258| 4,188054 2.556445112 6,744499 -0,07655



FRAME STA

13 0

13 2,586036
13 5,172072
14 0

14 2,567192
14 5,134383
15 0

15 2,55129

15 5,10258
19 0

19 2,506689
19 5,013378
20

20 2,502183
20 5,004366
164

164 2,513691

164 5,027383

167 0

167 2,705585

167 5,41117

187 0

187 2,651523
187 5,303045

213 0

213 2,672821

213 5,345641

214 0

214 2,623968

214 5,247936
215 0

215 2,585908

215 5,171816

216

216 2,555252

216 5,110504
217

217 2,531798
217 5,063596

218 0

218 2,515189

218 5,030378

219 0

219 2,504407

219 5,008813

221

TABEL GAYAGESER BALOK LENGKUNG TEPI

vo

-179,6532

-179,6532

-179,6532

VL

VLmerata

-201,5776

-201,5776

VL.Koef kejut

-35,2474034

-201,5776

-122,1688

-122,1688

-122,1688

-34,74279

-34,74279

-34,74279

-40,1441

-40,1441

-40,1441

145,2473

145,2473

145,2473

-172,4079

-159,4864

-159,4864

-159,4864

-154,0546

-154,0546

-154,0546

-9,711327

-9,711327

-9,711327

79,11791

-35,2474034

-35,2474034

-33,0302879

-33,0302879

-33,0302879

-40,2111128

-40,2111128

-40,2111128

VLTOT

-236,825

-236,825

-236,825

-192,5167

VE

1,714420393

1,714420393

1,714420393

-192,5167

-192,5167

-194,2657

-194,2657

-194,2657

1,429908302

1,429908302

1,429908302

79,11791

79,11791

-77,27969

-172,4079

-172,4079

-8,905808

3,905808

-8,905808

-84,85025

-84,85025

-84,85025

-22,53167

-22,53167

-22,53167

-151,7625

-77,27969

-77,27969

-21,93379

-21,93379

-21,93379

-47,48042

-47,48042

-47,48042

-14,40641

-14,40641

-14,40641

-54,35884

-151,7625

-151,7625

-147,6839

-147,6839

-147,6839

-188,3213

-188,3213

-188,3213

-205,5097

-205,5097

-205,5097

-174,4397

-174,4397

-174,4397

-81,5416

-81,5416

-81,5416

32,47826

0,639310499

0,639310499

0,639310499

1,582566826

1,582566826

1,582566826

12,51298559

12,51298559

12,51298559

13,73325952

13,73325952

13,73325952

17,1811214

17,1811214

-8,281418

3,281418

-8,281418

79,75722

79,75722

79,75722

-0,144946763

-0,144946763

-0,144946763

0,294756734

0,294756734

0,294756734

-2,476063423

-2,476063423

-2,476063423

-3,799092741

-3,799092741

-75,69712

-75,69712

-3,799092741

-0,69194868

-75,69712

-9,420803

-9,420803

-9,420803

-33,74716

-33,74716

-33,74716

2,774715

17,1811214

-54,35884

-54,35884

-66,15197

-66,15197

36,15197

-79,01158

-79,01158
-79,01158

36,34771

-86,34771

-86,34771

-74,77536

-74,77536

-74,77536
-37,8325

-37,8325

-37,8325

12,12199

6,605603885

6,605603885

6,605603885

3,443850375

3,443850375

3,443850375

-5,84613653
-5,84613653

3,84613653

-17,0428573

-17,0428573

-17,0428573

-27,8189482

-27,8189482

-27,8189482

-24,1093598

-24,1093598

-24,1093598

18,70730921

2,774715

2,774715

-47,75323

-47,75323

-47,75323

-62,70812

-62,70812
32,70812

-0,69194868

-0,69194868

-2,735052656
-2,735052656

-2,735052656

2,308365088

2,308365088

2,308365088

0,176460312

0,176460312

0,176460312

2,056822985

2,056822985

2,056822985

2,07921792

2,07921792

34,85772

-84,85772

-84,85772

-103,3906

-103,3906

-103,3906

-102,5943

-102,5943

-102,5943

-61,94186

-61,94186

31,94186

30,8293

2,07921792

2,412701767
2,412701767

2,412701767

2,617063939

2,617063939
2,617063939

2,286970163

2,286970163

2,286970163

0,871049076

0,871049076

0,871049076

3,820799674

COMB1

1.5(VD+VL+VE)

322,1456454

-622,1456454
-622,1456454
-472,2456744

-472,2456744

-472,2456744
-343,0706226

-343,0706226
-343,0706226
-76,35237671

-76,35237671

-76,35237671

331,80807131
331,8080713

331,8080713

-373,1954263
-373,1954263

-373,1954263

-31,59249523

-31,59249523
-31,59249523
-174,4335761

-174,4335761

-174,4335761

-29,37073639

-29,37073639

-29,37073639

-296,1883197
-296,1883197

-296,18831971
-312,4691527)
312,4691527
-312,4691527
-406,1495116

-406,1495116

-406,1495116

-459,4247264
-459,4247264
-459,4247264

-412,1205006
-412,1205006

-412,1205006
-213,9186176

-213,9186176
-213,9186176
93,73014039
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GAYA GESER BALOK LENGKUNG TENGAH

I COMB1

FRAME

545

545

545

546

546

STA

0

2,586036
5,172072

0
2,567192

VD

-268,9797743
-273,9276109
-273,9276109
-187,4054081
-187,4054081

VL

VLmerata

-220,5594
-220,5594
-220,5594
-173,1895
-173,1895

VL.Koef kejut

-48,4204144
-48,4204144
-48,4204144
-44,8089813
-44,8089813

VLTOT

-268,98

-268,98

-268,98

-217,999
-217,999

VE

1,443015
1,443015
1,443015

-2,617307
-2,617307

1,5(VD+VL+VE)

304,7747998

-812,1965547
-812,1965547
312,0318498
312,0318498

546

547

547

547

548

548

5,134383
0

2,55129
5,10258

0

2,506689

-187,4054081
-97,68066033
-97,68066033
-97,68066033
33,58194994
33,58194994

-173,1895
-169,4427
-169,4427
-169,4427
-25,09898
-25,09898

-44,8089813
-57,2326121
-57,2326121
-57,2326121
1,31432615
1,31432615

-217,999
-226,675

-226,675

-226,675
-23,7847
-23,7847

-2,617307

-2,415035
-2,415035
-2,415035
-5,508709
-5,508709

-folz.Uo lo^yo

-490,1564428
-490,1564428
-490,1564428
-139,3129741
-139,3129741

548 5,013378 33,58194994 -25,09898 1,31432615 -23,7847 -5,508709 -139,3129741

549 0 197,7339454 105,9149 -0,02818549 105,8867 -5,02335 447,8960124

549 2,502183 197,7339454 105,9149 3,02818549 105,8867 -5,02335 447,8960124

549 5,004366 197,7339454 105,9149 3,02818549 105,8867 -5,02335 447,8960124

563 0 -224,1963726 -104,0116 2,96547071 -101,046 -3,774875 -493,5261188

563 2,513691 -224,1963726 -104,0116 2,96547071 -101,046 -3,774875 -493,5261188

563 5,027383 -224,1963726 -104,0116 2,96547071 -101,046 -3,774875 -493,5261188

564 0 -105,0449787 -25,53818 10,7260478 -14,8121 -2,301505 -183,237926

564 2,705585 -105,0449787 -25,53818 10,7260478 -14,8121 -2,301505 -183,237926

564 5,41117 -105,0449787 -25,53818 10,7260478 -14,8121 -2,301505 -183,237926

565 0 -144,7224558 -50,9371 17,2347232 -33,7024 2,908539 -263,2744418

565 2,651523 -144,7224558 -50,9371 17,2347232 -33,7024 2,908539 -263,2744418

565 5,303045 -144,7224558 -50,9371 17,2347232 -33,7024 2,908539 -263,2744418

566 0 -51,72443999 -18,53085 20,063134 1,532281 3,286256 -75,71762254
566 2,672821 -51,72443999 -18,53085 20,063134 1,532281 3,286256 -75,71762254
566 5,345641 -51,72443999 -18,53085 20,063134 1,532281 3,286256 -75,71762254
567 0 -245,5310076 -59,43258 7,73760422 -51,695 3,587004 -440,4584746
567 2,623968 -245,5310076 -59,43258 7,73760422 -51,695 3,587004 -440,4584746
567 5,247936 -245,5310076 -59,43258 7,73760422 -51,695 3,587004 -440,4584746
568 0 -190,8185719 -74,2942 6,11634947 -68,1778 3,784982 -382,8171589
568 2,585908 -190,8185719 -74,2942 6,11634947 38,1778 3,784982 -382,8171589
568 5,171816 -190,8185719 -74,2942 6,11634947 38,1778 3,784982 -382,8171589
569 0 -239,7076105 39,44928 -5,37313395 -94,8224 4,198027 -495,4980002
569 2,555252 -239,7076105 39,44928 -5,37313395 -94,8224 4,198027 -495,4980002
569 5,110504 -239,7076105 39,44928 -5,37313395 -94,8224 4,198027 -495,4980002
570 0 -260,4912981 -98,83797 -20,6379204 -119,476 4,266479 -563,5510658
570 2,531798 -260,4912981 -98,83797 -20,6379204 -119,476 4,266479 -563,5510658
570 5,063596 -260,4912981 -98,83797 -20,6379204 -119,476 4,266479 -563,5510658
571 0 -220,1143012 35,53241 -38,0097028 -123,542 3,520761 -510,2034745
571 2,515189 -220,1143012 35,53241 -38,0097028 -123,542 3,520761 -510,2034745 •
571 5,030378 -220,1143012 35,53241 -38,0097028 -123,542 3,520761 -510,2034745
572 0 -102,0121232 -40,97779 -35,0711781 -76,049 1,525414 -264,8035122
572 2,504407 -102,0121232 -40,97779 -35,0711781 -76,049 1,525414 -264,8035122
572 5,008813 -102,0121232 -40,97779 -35,0711781 -76,049 1,525414 -264,8035122
573 0 44,18184341 14,52304 28,818534 43,34157 3,535727 130,4815339
573 2,500135 44,18184341 14,52304 28,818534 43,34157 3,535727 130,4815339



573

574

574

574

575

575

575

576

576

576

577

577

577

578

578

578

579

579

579

614

614

614

615

615

615

616

616

616

617

617

617

618

618

618

619

619

619

620

620

620

621

621

621

622

622

622

623

623

623

624

624

5,00027

0

2,52383

44,18184341

252,1659102

5,047659

0

2,607363

5,214725

0

2,572163

5,144327

0

2,544352

5,088705

2,509705

5,01941

0

252,1659102
252,1659102

170,6789583

170,6789583

14,52304

95,91307

95,91307
95,91307

61,98678

28,818534

6,43148284

6,43148284

6,43148284

170,6789583

-198,8541917

-198,8541917

-198,8541917

-229,3513923

-229,3513923

-229,3513923

250,5292551

250,5292551

250,5292551

2,501881

5,003762

0

2,705585

5,41117
0

2,651523

5,303045

0

2,607363

5,214725

0

2,572163

5,144327

2,623968

-181,9225051

-181,9225051

61,98678

61,98678

-74,20332

-74,20332

-74,20332

36,66601

36,66601

36,66601

95,15694

95,15694

95,15694

38,06014

-12,6797571

-12,6797571

-12,6797571

43,34157

102,3446
102,3446

3,535727

-3,618481

102,3446

49,30702

49,30702

8,37916565

8,37916565

8,37916565

2,45731114

2,45731114

2,45731114
19,7187469

19,7187469

19,7187469

-181,9225051

-151,5848478

-151,5848478

-151,5848478
-161,1033061

-161,1033061

-161,1033061

-189,7233793

-189,7233793

-189,7233793

-214,7322474

-214,7322474

-214,7322474

-238,1125161

5,247936
0

2,585908

5,171816
0

2,555252

5,110504

2,531798

5,063596
0

2,515189

5,030378

0

2,504407

5,008813

-238,1125161

-238,1125161

38,06014

38,06014

39,71957

39,71957

39,71957
36,75511

36,75511

36,75511

-80,34645

30,34645

30,34645

39,50404

39,50404
39,50404

-51,01349

-51,01349

-51,01349
-181,8396672

-181,8396672

-181,8396672
-237,8288133
-237,8288133

-237,8288133
-268,4658697
-268,4658697

-268,4658697
-239,1411685
-239,1411685

-239,1411685

-128,0105356
-128,0105356

2,500135

-128,0105356
17,28078931

17,28078931

34,73902

-34,2894325

-34,2894325

-34,2894325

5,50500498

5,50500498

49,30702
35,8242

35,8242

35,8242
34,2087

-3,618481
-3,618481

-2,549539

-2,549539

-2,549539

2,984177

2,984177

2,984177

130,4815339
526,3379754

526,3379754
526,3379754

326,1546623

326,1546623

326,1546623
-392,5412514
-392,5412514

34,2087

34,2087

114,8757
114,8757

114,8757

-102,35

-102,35

-102,35

34,2146

5,50500498
15,3824693

15,3824693

15,3824693

10,5306159

10,5306159

10,5306159

6,59252409

6,59252409

6,59252409
8,62183497

8,62183497

34,2146

3,323495

3,323495
3,323495

-3,559528

-3,559528

-3,559528

2,574956

2,574956

2,574956

19,01736

19,01736
34,2146
-51,3726

-51,3726

-51,3726

39,8158

39,8158

39,8158

32,9115

32,9115

32,9115
-42,3917

8,62183497

34,73902

34,73902

36,65293

36,65293
36,65293

-106,1622
-106,1622

-106,1622

-103,7683
-103,7683

-103,7683

35,30331

35,30331

35,30331

-9,305799
-9,305799

7,16600606

7,16600606

7,16600606

-5,14143287

-5,14143287

-5,14143287

-21,5573045
-21,5573045

-21,5573045

-40,2114146

^40,2114146

-40,2114146

-37,972269
-37,972269
-37,972269
25,9948346

25,9948346

-42,3917

-42,3917

-57,573

-57,573

19,01736
10,43202

-392,5412514

-465,3548879

-465,3548879
-465,3548879

542,7681273
542,7681273
542,7681273

-422,5456893

-422,5456893
-422,5456893

-295,1730718

-295,1730718

-295,1730718

10,43202

10,43202

11,26918

11,26918

11,26918

10,22889

10,22889

10,22889
0,563088

0,563088

0,563088
0,077206

-57,573

-91,7944
-91,7944

-91,7944
-127,72
-127,72
-127,72

-143,98

-143,98
-143,98

-103,276
-103,276
-103,276
16,68904
16,68904

0,077206

0,077206

-303,0658837

-303,0658837

-303,0658837

-372,4050458

-372,4050458

-372,4050458

-431,1223108

-431,1223108

-431,1223108
-419,9116256

-419,9116256

-419,9116256

359,0032161

-359,0032161

3,773192

3,773192

3,773192
8,389739
8,389739

8,389739

12,653
12,653
12.653

13,30054

13,30054
13,30054

10,8966
10,8966

-359,0032161
-488,7749714
-488,7749714

^88,7749714
-581,693467
-581,693467

-581,693467
-555,7017574

-555,7017574
-555,7017574

-326,9783625
-326,9783625
-326,9783625

67,29963062

67,29963062



624

625

625

625

626

626

626

627

627

627

628

628

628

629

629

629

630

630

630

631

631

631

632

632

632

633

633

633

634

634

634

635

635

635

636

636

636

637

637

637

771

771

771

772

772

772

5,00027

0

17,28078931 -9,305799 25,9948346 16,68904 10,8966

2,501979
163,7674086

163,7674086
51,12003

51,12003

32,2988516

32,2988516
83,41888

83,41888

5,423743

5,423743
5,003959

0

2,509487

5,018974

0

2,52383

5,047659

0

2,544352

5,088705

0

2,672821

5,345641

0

2,502183

5,004366

0

2,506689

5,013378

0

2,513691

5,027383

0

2,523556

5,047112

0

2,537563

5,075126

2,55129

5,10258

0

2,567192

5,134383

2,586036

5,172072

163,7674086 51,12003 32,2988516 83,41888 5,423743
247,5775276

247,5775276
90,08785 19,1967207 109,2846 3,753758
90,08785 19,1967207

247,5775276 90,08785 19,1967207
109,2846

109,2846

3,753758

3,753758
257,5552502

257,5552502

257,5552502

241,1445786

241,1445786

241,1445786

-13,41691574

-13,41691574

-13,41691574

-228,1888086

-228,1888086

-228,1888086

60,00239321

60,00239321

60,00239321

242,3622111

242,3622111

242,3622111

334,039115

334,039115

334,039115

374,1643142

374,1643142

374,1643142

141,3235555

141,3235555

141,3235555

223,3388986

223,3388986

223,3388986

100,5873

100,5873

100,5873

97,87144

97,87144

97,87144

-42,82521

-42,82521

-42,82521

-134,5389

-134,5389

-134,5389

21,35334

21,35334

21,35334

120,8791

120,8791

120,8791

172,3886

172,3886

172,3886

195,1049

195,1049

195,1049

210,979

210,979

210,979

207,511

207.511

207,511
374,6875943 314,3513
374,6875943

374,6875943

-333,3935087

314,3513

314,3513

6,97843471

6,97843471
107,5657

6,97843471

-1,14990418

-1,14990418

-1,14990418

-27,3695907

-27,3695907

-27,3695907

-3,38392712

3,38392712

3,38392712

-1,72116683

107,5657

107,5657

96,72154

96,72154

96,72154

-70,1948

-70,1948

-5,796926

3,796926

-5,796926

3,614553

3,614553

3,614553

29,93834

-70,1948

-137,923

-137,923

-137,923

19,63218

29,93834

29,93834

19,00265

19,00265

19,00265

6,971641
-1,72116683

-1,72116683

3,94072822

3,94072822

3,94072822

-2,53899269

-2,53899269

-2,53899269

6,66076198

6,66076198

6,66076198

19,63218

19,63218

119,9384

119,9384

119,9384

6,971641

6,971641

-4,591554

-4,591554

169,8496

169,8496

169,8496

201,7657

201,7657

62,1270195

62,1270195

62,1270195

48,8410986

48,8410986

48,8410986

59,6435447

59,6435447

59,6435447

201,7657

273,106

273,106

273,106

-4,591554

-11,49554

-11,49554

-11,49554

-15,76065

-15,76065

-15,76065

-17,33318

-17,33318

256,3521

256,3521

256,3521

373,9949

373,9949

373,9949

-17,33318

-13,626

-13,626

-13,626

-47,69112

-47,69112

^7,69112

67,29963062

378,9150467

378,9150467

378,9150467

534,1625114

534,1625114

534,1625114

538,9860595

538,9860595

538,9860595

493,8773477

493,8773477

493,8773477

30,51005833

30,51005833

30,51005833

-520,6634474

-520,6634474

-520,6634474

129,9093151

129,9093151

129,9093151

536,5635468

536,5635468

536,5635468

738,589739

738,589739

738,589739

840,2539827

840,2539827

840,2539827

595,644547

595,644547

595,644547

699,0974487

699,0974487

699,0974487

1051,487003

1051,487003

1051,487003
0

2,537563 333,3935087
-156,4696

-156,4696
-2,09517518

-2,09517518
-158,565

-158,565

-2,729768

-2,729768
-742,0321113

5,075126

0

2,523556

5,047112

-333,3935087

302,1106316

302,1106316

302,1106316

-156,4696

142,2492

142,2492

-2,09517518

3,10997683
-158,565

3,10997683

142,24921 3,10997683

136,1392

136,1392

136,1392

-2,729768

3,014477

3,014477

3,014477

-742,0321113

-742,0321113

661,8964968

661,8964968

661,8964968



TABEL GAYA GESER KOLOM TEPI

FRAME STA vo
VL

• VL TOT VE
COMB1

VL merata VL.Koef kejut 1,5(VD+VL+VE)
1 0 -12,22529) 3,82425€» -1,03552324 -9,85978 4,160579 -26,88673521
1 5,5 -12,22529) -8,824256 -1,03552324 -9,85978 4,160579 -26,88673521
1 11 -12,22529 3,824256 -1,03552324 -9,85978 4,160579 -26,88673521
2 0 151,2839 65,78349 -16,5540112 49,22948 3,526998 306,0605798
2 2,811 151,2835 65,78349 -16,5540112 49,22948 3,526998 306,0605798
2 5,622 151,2839 65,78349 -16,5540112 49,22948 3,526998 306,0605798
12 0 -47,96903 3,463038 -8,91081995 -15,3739 3,49939 -104,7634152
12 3,683 -47,96903 3,463038 3,91081995 -15,3739 3,49939 -104,7634152
12 7,366 -47,96903 3,463038 3,91081995 -15,3739 3,49939 -104,7634152
41 0 161,8558 78,73878 -14,9213171 63,81746 -3,522344 333,2264338
41 2,811 161,8558 78,73878 -14,9213171 63,81746 -3,522344 333,2264338
41 5,622 161,8558 78,73878 -14,9213171 63,81746 -3,522344 333,2264338
128 0 -810,0533 -484,8834 -13,5145435 -498,398 65,39593 -1864,582944
128 0,179563 310,0533 -484,8834 -13,5145435 -498,398 65,39593 -1864,582944
128 0,359125 -810,0533 -484,8834 -13,5145435 -498,398 65,39593 -1864,582944
137 0 582,7361 206,9785 -14,3309345 192,6476 27,77427 1204,736886
137 0,437625 582,7361 206,9785 -14,3309345 192,6476 27,77427 1204,736886
137 0,87525 582,7361 206,9785 -14,3309345 192,6476 27,77427 1204,736886
151 0 440,2964 415,767 65,3952906 481,1623 -0,318497 1381,710191
151 1,703813 440,2964 415,767 65,3952906 481,1623 -0,318497 1381,710191
151 3,407625 440,2964 415,767 65,3952906 481,1623 3,318497 1381,710191
153 0 206,2128 341,6476 75,7917649 417,4394 -0,210432 935,1626084
153 2,287875 206,2128 341,6476 75,7917649 417,4394 3,210432 935,1626084
153 4,57575 206,2128 341,6476 75,7917649 417,4394 -0,210432 935,1626084
155 0 227,5299 252,5796 47,4962214 300,0759 0,529185 792,2024725
155 2,946438 227,5299 252,5796 47,4962214 300,0759 0,529185 792,2024725
155 5,892875 227,5299 252,5796 47,4962214 300,0759 0,529185 792,2024725
274 0 177,056 94,82413 20,0353313 114,8595 -0,741788 436,7605641
274 0,451281 177,056 94,82413 20,0353313 114,8595 3,741788 436,7605641
274 0,902563 177,056 94,82413 20,0353313 114,8595 3,741788 436,7605641
275 0 440,7442 173,498 105,683948 279,1819 -8,62978 1066,944487
275 0,50025 440,7442 173,498 105,683948 279,1819 3,62978 1066,944487
275 1,0005 440,7442 173,498 105,683948 279,1819 3,62978 1066,944487
278 0 1087,548 443,2015 131,855662 575,0571 -17,84184 2467,145207
278 0,672219 1087,548 443,2015 131,855662 575,0571 -17,84184 2467,145207
278 1,344438 1087,548 443,2015 131,855662 575,0571 -17,84184 2467,145207
281 0 -960,0649 -395,3937 -56,0765401 -451,47 14,43617 -2095,648459
281 0,967688 -960,0649 395,3937 -56,0765401 -451,47 14,43617 -2095,648459
281 1,935375 -960,0649 -395,3937 -56,0765401 -451,47 14,43617 -2095,648459
283 0 392,6893 -288,5652 -13,0739687 -301,639 9,952211 -1476,564366
283 1,388656 392,6893 -288,5652 -13,0739687 -301,639 9,952211 -1476,564366
283 2,777313 392,6893 -288,5652 -13,0739687 -301,639 9,952211 -1476,564366
285 0 -453,7578 -193,6884 7,12274353 -186,566 6,485339 -950,7570986
285 1,936625 -453,7578 -193,6884 7,12274353 -186,566 6,485339 -950,7570986
285 3,87325 -453,7578 -193,6884 7,12274353 -186,566 6,485339 -950,7570986
287 0 -280,317 -126,1346 15,0208222 -111,114 4,246218 380,7769407
287 2,616594 -280,317 -126,1346 15,0208222 -111,114 4,246218 -580,7769407



287 5,233188 -280,317 -126,1346 15,0208222 -111,114 4,246218 -580,7769407
294 0 -157,1557 -79,44453 16,7929088 32,6516 2,829834 -325,4662121
294 3,432063 -157,1557 -79,44453 16,7929088 32,6516 2,829834 -325,4662121
294 6,864125 -157,1557 -79,44453 16,7929088 32,6516 2,829834 -325,4662121
296 0 38,00211 -44,27235 12,2195501 -32,0528 2,157088 -146,8467392
296 4,390531 38,00211 -44,27235 12,2195501 -32,0528 2,157088 -146,8467392
296 8,781063 38,00211 -44,27235 12,2195501 -32,0528 2,157088 -146,8467392
301 0 881,9282 373,5412 52,026915 425,5682 -11,33846 1944,236917
301 1,050875 881,9282 373,5412 52,026915 425,5682 -11,33846 1944,236917
301 2,10175 881,9282 373,5412 52,026915 425,5682 -11,33846 1944,236917
303 0 1173,082 504,8463 140,583223 645,4295 -15,55838 2704,429567
303 0,725844 1173,082 504,8463 140,583223 645,4295 -15,55838 2704,429567
303 1,451688 1173,082 504,8463 140,583223 645,4295 -15,55838 2704,429567
307 0 375,9933 -303,7228 -129,802025 -433,525 8,903569 -1650,921871
307 0,524813 375,9933 -303,7228 -129,802025 -433,525 8,903569 -1650,921871
307 1,049625 375,9933 -303,7228 -129,802025 ^33,525 8,903569 -1650,921871
309 0 -363,6424 -147,8581 11,2376983 -136,62 4,875965 -743,0803016
309 2,090438 -363,6424 -147,8581 11,2376983 -136,62 4,875965 -743,0803016
309 4,180875 -363,6424 -147,8581 11,2376983 -136,62 4,875965 -743,0803016
311 0 -569,6493 -245,1451 3,28715232 -251,432 7,499764 -1220,372612
311 1,504406 -569,6493 -245,1451 3,28715232 -251,432 7,499764 -1220,372612
311 3,008813 -569,6493 -245,1451 3,28715232 -251,432 7,499764 -1220,372612
321 0 1089,814 501,2196 -8,28243653 492,9371 6,595931 2384,020878
321 0,774688 1089,814 501,2196 3,28243653 492,9371 6,595931 2384,020878
321 1,549375 1089,814 501,2196 3,28243653 492,9371 6,595931 2384,020878
385 0 91,64735 62,72493 -10,0460454 52,67889 -10,92413 200,1031525
385 4,390531 91,64735 62,72493 -10,0460454 52,67889 -10,92413 200,1031525
385 8,781063 91,64735 62,72493 -10,0460454 52,67889 -10,92413 200,1031525
386 0 -191,9711 -106,6808 13,5822473 -93,0986 15,79901 -403,9059764
386 3,432063 -191,9711 -106,6808 13,5822473 -93,0986 15,79901 -403,9059764
386 6,864125 -191,9711 -106,6808 13,5822473 -93,0986 15,79901 -403,9059764
389 0 320,8654 158,0659 -11,2545682 146,8113 -19,47419 672,3038324
389 2,616594 320,8654 158,0659 -11,2545682 146,8113 -19,47419 672,3038324
389 5,233188 320,8654 158,0659 -11,2545682 146,8113 -19,47419 672,3038324
393 0 495,7029 227,3542 -3,15286847 224,2013 -22,5444 1046,039778
393 1,936625 495,7029 227,3542 -3,15286847 224,2013 -22,5444 1046,039778
393 3,87325 495,7029 227,3542 -3,15286847 224,2013 -22,5444 1046,039778
398 0 -723,866 -315,4326 -16,2359241 -331,669 22,73627 -1549,197358
398 1,388656 -723,866 -315,4326 -16,2359241 -331,669 22,73627 -1549,197358
398 2,777313 -723,866 -315,4326 -16,2359241 -331,669 22,73627 -1549,197358
401 0 953,6706 393,9987 55,954614 449,9534 -13,18352 2085,660623
401 0,967688 953,6706 393,9987 55,954614 449,9534 -13,18352 2085,660623
401 1,935375 953,6706 393,9987 55,954614 449,9534 -13,18352 2085,660623
411 0 290,37 45,38135 90,6495349 136,0309 51,95021 717,5266613
411 0,50025 290,37 45,38135 90,6495349 136,0309 51,95021 717,5266613
411 1,0005 290,37 45,38135 90,6495349 136,0309 51,95021 717,5266613
412 0 389,3842 270,4971 40,6176803 311,1148 33,8423 924,9849588
412 0,451281 389,3842 270,4971 40,6176803 311,1148 33,8423 924,9849588
412 0,902563 389,3842 270,4971 40,6176803 311,1148 33,8423 924,9849588
414 0 864,8136 437,6217 145,426585 583,0483 -71,65983 2064,303224
414 0,524812 864,8136 437,6217 145,426585 583,0483 -71,65983 2064,303224



414 1,049625 864,813e> 437,6217' 145,426585> 583,0483 -71,65983$ 2064,303224
416 0 -974,3139) -361,106> -121,927113I -483,033 -20,89655) -2217,365267
416 0,674719 -974,3139) -361,106> -121,927113» -483,033 -20,89655> -2217,365267
416 1,349438 -974,3139I -361,106 -121,927112I -483,033 -20,89655> -2217,365267
436 0 -1179,75 -599,71 -3,2378946 302,948 39,40202 -2614,943815
436 0,774688 -1179,75 -599,71 -3,2378946 302,948 39,40202 -2614,943815
436 1,549375 -1179,75 -599,71 -3,2378946 302,948 39,40202 -2614,943815
438 0 -474,7229 -186,2894 16,8529596 -169,436 -38,5076 -1024,000307
438 0,437625 ^474,7229 -186,2894 16,8529596 -169,436 -38,5076 -1024,000307
438 0,87525 -474,7229 -186,2894 16,8529596 -169,436 -38,5076 -1024,000307
440 0 1260,889 722,5469 41,4482082 763,9951 -177,6013 2770,924263
440 0,179563 1260,889 722,5469 41,4482082 763,9951 -177,6013 2770,924263
440 0,359125 1260,889 722,5469 41,4482082 763,9951 -177,6013 2770,924263
442 0 -297,189 -423,69 35,4321648 -509,122 38,98037 -1150,996089
442 2,287875 -297,189 -423,69 35,4321648 -509,122 38,98037 -1150,996089
442 4,57575 -297,189 ^23,69 35,4321648 -509,122 38,98037 -1150,996089
444 0 -558,5207 -518,5644 -77,4778395 -596,042 48,92008 -1658,464254
444 1,703813 -558,5207 -518,5644 -77,4778395 -596,042 48,92008 -1658,464254
444 3,407625 -558,5207 -518,5644 -77,4778395 -596,042 48,92008 -1658,464254
446 0 -1115,053 310,5581 -25,2047288 335,763 54,75754 -2544,086999
446 1,19375 -1115,053 310,5581 -25,2047288 335,763 54,75754 -2544,086999
446 2,3875 -1115,053 310,5581 -25,2047288 335,763 54,75754 -2544,086999
453 0 279,8849 305,4274 53,695146 359,1225 -24,3405 922,0003417
453 2,946438 279,8849 305,4274 53,695146 359,1225 -24,3405 922,0003417
453 5,892875 279,8849 305,4274 53,695146 359,1225 -24,3405 922,0003417
457 0 110,6676 95,03631 2,87168011 97,90799 -53,08779 233,2317311
457 3,683 110,6676 95,03631 2,87168011 97,90799 -53,08779 233,2317311
457 7,366 110,6676 95,03631 2,87168011 97,90799 -53,08779 233,2317311
462 0 -342,7509 -124,6329 14,1066317 -110,526 -7,360104 390,9558374
462 2,090438 -342,7509 -124,6329 14,1066317 -110,526 -7,360104 390,9558374
462 4,180875 -342,7509 -124,6329 14,1066317 -110,526 -7,360104 390,9558374
465 0 925,3164 389,6216 53,7079503 443,3296 -17,09083 2027,332818
465 1,050875 925,3164 389,6216 53,7079503 443,3296 -17,09083 2027,332818
465 2,10175 925,3164 389,6216 53,7079503 443,3296 -17,09083 2027,332818
467 0 565,9121 230,8164 4,42280562 235,2392 0,914191 1203,098195
467 1,504406 565,9121 230,8164 4,42280562 235,2392 0,914191 1203,098195
467 3,008813 565,9121 230,8164 4,42280562 235,2392 0,914191 1203,098195
472 0 1326,16 599,9129 151,549692 751,4626 -58,87117 3028,127727
472 0,725844 1326,16 599,9129 151,549692 751,4626 -58,87117 3028,127727
472 1,451688 1326,16 599,9129 151,549692 751,4626 -58,87117 3028,127727
535 0 982,2818 492,7048 11,3709849 504,0758 0,774148 2230,697642
535 1,19375 982,2818 492,7048 11,3709849 504,0758 0,774148 2230,697642

I 535 2,3875 | 982,2818 492,7048 11,3709849 504,0758 0,774148 2230,697642
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TABEL GAYA GESER KOLOM TENGAH

FRAME STA VD
VL

VLTOT VE
COMB1

VL merata VL.Koef kejut 1,S(VD+VL+VE)
4 0 252,7769 73,03183 -19,06276237 53,96906669 3,456311 459,4345571
4 2,811 252,7769 73,03183 -19,06276237 53,96906669 -0,456311 459,4345571
4 5,622 252,7769 73,03183 -19,06276237 53,96906669 -0,456311 459,4345571
43 0 265,9669 87,38626 -17,49830389 69,88795768 -5,915329 494,9093649
43 2,811 265,9669 87,38626 -17,49830389 69,88795768 -5,915329 494,9093649
43 5,622 265,9669 87,38626 -17,49830389 69,88795768 -5,915329 494,9093649
543 0 -10,11886 -9,40631 -1,122266045 -10,52857569 4,581701 -24,09859584
543 5,5 -10,11886 -9,40631 -1,122266045 -10,52857569 4,581701 -24,09859584
543 11 -10,11886 -9,40631 -1,122266045 -10,52857569 4,581701 -24,09859584
544 0 -39,17754 -9,217172 -12,14491501 -21,36208674 -12,23197 -109,1573938
544 3,683 -39,17754 -9,217172 -12,14491501 -21,36208674 -12,23197 -109,1573938
544 7,366 -39,17754 -9,217172 -12,14491501 -21,36208674 -12,23197 -109,1573938
551 0 -1010,506 -572,0036 3,745003589 -580,7486146 115,6978 -2213,335814
551 0,179563 -1010,506 -572,0036 3,745003589 -580,7486146 115,6978 -2213,335814
551 0,359125 -1010,506 -572,0036 3,745003589 -580,7486146 115,6978 -2213,335814
555 0 805,3714 332,6128 -18,12094745 314,4918362 62,1588 1773,033064
555 0,437625 805,3714 332,6128 -18,12094745 314,4918362 62,1588 1773,033064
555 0,87525 805,3714 332,6128 -18,12094745 314,4918362 62,1588 1773,033064
560 0 602,1415 466,1625 87,92291173 554,0853882 8,24334 1746,705299
560 1,703813 602,1415 466,1625 87,92291173 554,0853882 8,24334 1746,705299
560 " 3,407625 602,1415 466,1625 87,92291173 554,0853882 8,24334 1746,705299
561 0 346,3344 374,8829 105,3590514 480,2419866 5,386002 1247,943558
561 2,287875 346,3344 374,8829 105,3590514 480,2419866 5,386002 1247,943558
561 4,57575 346,3344 374,8829 105,3590514 480,2419866 5,386002 1247,943558
562 0 337,947 276,7879 64,79456797 341,5824757 4,071163 1025,401021
562 2,946438 337,947 276,7879 64,79456797 341,5824757 4,071163 1025,401021
562 5,892875 337,947 276,7879 64,79456797 341,5824757 4,071163 1025,401021
585 0 216,6991 99,05566 23,75371543 122,8093767 -4,917714 501,8860928
585 0,451281 216,6991 99,05566 23,75371543 122,8093767 -4,917714 501,8860928
585 0,902563 216,6991 99,05566 23,75371543 122,8093767 -4,917714 501,8860928
586 0 569,0028 205,6781 152,441129 358,1192609 -7,646659 1379,213163
586 0,50025 569,0028 205,6781 152,441129 358,1192609 -7,646659L 1379,213163
586 1,0005 569,0028 205,6781 152,441129 358,1192609 -7,646659 1379,213163
587 0 1362,986 512,6721 172,2445481 684,9165982 -19,56973 3042,499483
587 0,672219 1362,986 512,6721 172,2445481 684,9165982 -19,56973 3042,499483
587 1,344438 1362,986 512,6721 172,2445481 684,9165982 -19,56973 3042,499483
588 0 -1179,756 -447,278 31,58987194 308,8678391 16,97246 -2507,476481
588 0,967688 -1179,756 -447,278 31,58987194 -508,8678391 16,97246 -2507,476481
588 1,935375 -1179,756 -447,278 31,58987194 -508,8678391 16,97246 -2507,476481
589 0 344,3392 -319,0903 3,471688873 -327,5619687 12,14346 -1739,636511
589 1,388656 344,3392 -319,0903 3,471688873 -327,5619687 12,14346 -1739,636511
589 2,777313 344,3392 319,0903 3,471688873 -327,5619687 12,14346 -1739,636511
590 0 -561,4822 -210,058 12,68977536 -197,3682004 8,164455 -1126,028979
590 1,936625 -561,4822 -210,058 12,68977536 -197,3682004 8,164455 -1126,028979
590 3,87325 -561,4822 -210,058 12,68977536 -197,3682004 8,164455 -1126,028979
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LAMPIRAN

TABEL GRAFIK

INTERAKSI KOLOM Mn - Pn



Diagram Mn vs Pn kolom

1%

f c (Mpa) 24,9

fy (Mpa) 390

b (mm) 700

h (mm) 700

Ag(mm2) 490000

d' (mm) 80

d (mm) 620

cb (mm) 375,7575758

fs' (Mpa) 472,25806

fs' pakai (Mpa) 390

Ast (mm2) 4900

As = As' (mm) 2450

Cc (kN) 4732

Cs (kN) 903,64575

Ts (kN) 955,5

PnB (kN) 4680

y (mm) 350

Mnb (kNm) 1402,479659)

Patah Desak (c>cb)

c ambil (mm) 400 470 540 610 680

fs' Mpa 480 497,87234 511,111111 521,311475 529,411765

fs' pakai (Mpa) 390 390 390 390 390

fs (Mpa) 330 191,489362 88,8888889 9,83606557 -52,941176

fs pakai (Mpa) 330 191,489362 88,8888889 9,83606557 -52,941176

a (mm) 340 399,5 459 518,5 578

Cc (kN) 5037,27 5918,79225 6800,3145 7681,83675 8563,359

Cs (kN) 903,64575 903,64575 903,64575 903,64575 903,64575

Ts (l<N) 808,5 469,148936 217,777778 24,0983607 -129,70588

Pn (kN) 5132,41575 6353,28906 7486,18247 8661,38414 959,6,71063

Mn (kNm) 1368,98795 1259,9531 1122,22225 947,617595 731,328663

Patah Tarik (c<cb)

.. c ambil (mm) 200 237,5 :" 275 312,5 350

a (mm) 170 • 201,875 233,75 265,625 297,5

fs' (Mpa) 360 397,894737 425,454545 446,4 462,857143

fs' pakai (Mpa) 360 390 390 390 390

fs = fy (Mpa) 390 390 m 390 dta



Cc (kN) 2518,635

Cs (kN) 830,14575

Ts (kN) 955,5

Pn (kN) 2393,28075

Mn (kNm) 1149,56263

pn ° ffN) 12178,1415

a (mm) 64,4932672

Mn (kNm) 561,598342

2990,87906 3463,12313

903,64575 903,64575

955,5 955,5

2939,02481 3411,26888

1246,88517 1309,30993

Saat Mn = 0

12178,1415 12178,1415

teptur Murni (Pn = 0)

64^4932672 64,4932672

561,598342 561,598342

3935,36719

903,64575

955,5

3883,51294

1356,68191

12178,1415

64,4932672

561,598342

4407,61125

903,64575

955,5

4355,757

1389,00112

12178,1415

64,4932672

561,598342



f c (Mpa)
fy (Mpa)

b (mm)

h (mm) _

d' (mm)
d (mm)
cb (mm)
fs' (Mpa)
fs' pekai

Ast (mm2)
As = As^mrjrX
Cc (kN)
Cs (kN)
Ts (kN)
PnB (kN)

y (mm)

Mnb (kNm)

c ambil (mm)

fs' Mpa
fs' pakai
(Mpa)

fs (Mpa)
fs pakai (Mpa)^
a (mm)
Cc (kN)
Cs (kN)
Ts (kN)
Pn (kN)

Mn (kNm)

c ambil (mm)

a (mm)

fs' (Mpa)

Diagram Mn vs Pn Kolom

2%

24,9

390

700

700

490000

80

620

375,7575758
472,25806

39Q

9800

4900

4732

1807,2915

1911

4628

350

1904,449011

Patah Desak (ocb)

400 470 540

480 497,87234 511,111111

390 390 390

330 191,489362 88,8888889

330 191,489362 88,8888889

340 399,5 459

5037,27

1807,2915

1617

5918,79225

1807,2915

938,297872

6800,3145

1807,2915

435,555556

5227,5615 6787,78588 8172,05044

1831,26731 1630,60767 1425,0066

Patah Tarik (c<cb)

200 237,5 275

170 201,875 233,75

360 397,894737 425,454545

610 680

521,311475 529,411765

390 390

9,83606557 -52,941176

9,83606557 -52,941176

518,5 578

7681,83675 8563,359

1807,2915 1807,2915

48,1967213 -259,41176

9440,93153 10630,0623

1198,1085 940,292428

312,5 350

265,625 297,5

446,4 462,857143



fs' pakai
(Mpa) 360 390 390 390 390

fs = fy (Mpa) 390 390 390 390 390

Cc (kN) 2518,635 2990,87906 3463,12313 3935,36719 4407,61125

Cs (kN) 1660,2915 1807,2915 1807,2915 1807,2915 1807,2915

Ts (kN) 1911 1911 1911 1911 1911

Pn (kN) 2267,9265 2887,17056 3359,41463 3831,65869 4303,90275

Mn (kNm) 1631,68698 1748,85452 1811,27928 1858,65127 1890,97047

Saat Mn = 0

Pn o (kN) 13985,433 13985,433 13985,433 13985,433 13985,433

Lentur Murni (Pn = 0)

a (mm) 128,986534 128,986534 128,986534 128,986534 128,986534

Mn (kNm) 1061,57337 1061,57337 1061,57337 1061,57337 1061,57337



f c (Mpa)
fy (Mpa)
b (mm)
h (mm)

Ag(mm2)
d' (mm)
d (mm)

cb (mm)
fs' (Mpa)
fs' pakai
(Mpa)

Ast (mm2)
As = As' (mm)

Cc (kN)

Cs (kN)

Ts (kN)
PnB (kN)

y (mm)

Mnb (kNm)

c ambil (mm)

fs' Mpa
fs' pakai
(Mpa)

fs (Mpa)
fs pakai (Mpa)

a (mm)
Cc (kN)
Cs (kN)
Ts (kN)
Pn (kN)

Mn (kNm)

c ambil (mm)

a (mm)
fs' (Mpa)

Diagram M vs PN kolom

3%

24,9

390

700

700

490000

80

620

375,7575758

472,25806

390

14700

7350

4732

2710,93725

2866,5

4576

350

2406,418364

Patah Desak (Ocb)

400 470 540

480 497,87234 511,111111

390 390 390

330 191,489362 88,8888889

330 191,489362 88,8888889

340 399,5 459

5037,27 5918,79225 6800,3145

2710,93725 2710,93725 2710,93725

2425,5 1407,44681 653,333333

5322,70725 7222,28269 8857,91842

2293,54666 2001,26223 1727,79095

Patah Tarik (c<cb)

200 237,5 275

170 201,875 233,75

360 397,894737 425,454545

610 680

521,311475 529,411765

390 390

9,83606557 -52,941176

9,83606557 -52,941176

518,5 578

7681,83675 8563,359

2710,93725 2710,93725

72,295082 -389,11765

10320,4789 11663,4139

1448,59941 1149,25619

312,5 350

265,625 297,5

446,4 462,857143



fs' pakai
(Mpa) 360 390 390 390 390

fs = fy (Mpa) 390 390 390 390 390

Cc (kN) 2518,635 2990,87906 3463,12313 3935,36719 4407,61125

Cs (kN) 2490,43725 2710,93725 2710,93725 2710,93725 2710,93725

Ts (kN) 2866,5 2866,5 2866,5 2866,5 2866,5

Pn (kN) 2142,57225 2835,31631 3307,56038 3779,80444 4252,0485

Mn (kNm) 2113,81133 2250,82387 2313,24864 2360,62062 2392,93982

Saat Mn = 0

Pn o (kN) 15792,7245 15792,7245 15792,7245 15792,7245 15792,7245

Lentur Murni (Pn = 0)

a (mm) 193,479802 193,479802 193,479802 193,479802 193,479802

Mn (kNm) 1499,92507 1499,92507 1499,92507 1499,92507 1499,92507



Diagram M vs PN kolom

4%

f'c (Mpa) 24,9
fy (Mpa) 390

b (mm) 700

h (mm) 700

Ag(mm2) 490000

d' (mm) 80

d (mm) 620

cb (mm) 375,7575758

472,25806fs' (Mpa)
fs' pakai
(Mpa) 390

Ast (mm2) 19600

As = As' (mm) 9800

Cc (kN) 4732

Cs (kN) 3614,583
Ts (kN) 3822

PnB (kN) 4525

y (mm) 350

Mnb (kNm) 2908,387716

Patah Desak (ocb)
c ambil (mm) 400 470 540 610 680
fs' Mpa 480 497,87234 511,111111 521,311475 529,411765
fs' pakai
(Mpa) 390 390 390 390 390

fs (Mpa) 330 191,489362 88,8888889 9,83606557 -52,941176
fs pakai (Mpa) 330 191,489362 88,8888889 9,83606557 -52,941176
a (mm) 340 399,5 459 518,5 578
Cc (kN) 5037,27 5918,79225 6800,3145 7681,83675 8563,359
Cs (kN) 3614,583 3614,583 3614,583 3614,583 3614,583
Ts (kN) 3234 1876,59574 871,111111 96,3934426 -518,82353
Pn (kN) 5417,853 7656,77951 9543,78639 11200,0263 12696,7655
Mn (kNm) 2755,82601 2371,9168 2030,57531 1699,09032 1358,21996

Patah Tarik (c<cb)

c ambil (mm) 200 237,5 275 312,5 350
a (mm) 170 201,875 233,75 265,625 297,5
fs' (Mpa) 360 397,894737 425,454545 446,4 462,857143



fs' pakai
(Mpa) 360 390 390 390 390

fs = fy (Mpa) 390 390 390 390 390

Cc (kN) 2518,635 2990,87906 3463,12313 3935,36719 4407,61125
Cs (kN) 3320,583 3614,583 3614,583 3614,583 3614,583
Ts (kN) 3822 3822 3822 3822 3822

Pn (kN) 2017,218 2783,46206 3255,70613 3727,95019 4200,19425
Mn (kNm) 2595,93569 2752,79323 2815,21799 2862,58997 2894,90917

Saat Mn = 0

Pn o (kN) 17600 17600 17600,016 17600,016 17600,016

Lentur Murni (Pn = 0)

a (mm) 257,973069 257,973069 257,973069 257,973069 257,973069
Mn (kNm) 1876,65347 1876,65347 1876,65347 1876,65347 1876,65347



f c (Mpa)

fy (Mpa)
b (mm)
h (mm)

Ag(mm2)
d' (mm)

d (mm)
cb (mm)
fs' (Mpa)

fs' pakai (Mpa)

Ast (mm )
As = As' (mm)

Cc (kN)

Cs (kN)

Ts (kN)

PnB (kN)
y (mm)

Mnb (kNm)

c ambil (mm)

fs' Mpa
fs' pakai (Mpa)
fs (Mpa)
fs pakai (Mpa)
a (mm)
Cc(kN)
Cs (kN)

Ts (kN)
Pn (kN)

Mn (kNm)

c ambil (mm)
a (mm)
fs' (Mpa)
fs' pakai (Mpa)

fs = fy (Mpa)

Diagram Mn vs Pn kolom

400

480

390

330

330

340

5037,27

4518,22875

4042,5

5512,99875

3218,10536

200

170

360

360

390

5%

24,9

390

700

700

490000

80

620

375,7575758

472,25806

390

24500

12250

4732

4518,22875

4777,5

4473

350

3410,357069

Patah Desak (ocb)

470

497,87234

390

191,489362

191,489362

399,5

5918,79225
4518,22875

2345,74468

8091,27632

2742,57136

540

511,111111

390

88,8888889

88,8888889

459

6800,3145

4518,22875

1088,88889

10229,6544

2333,35966

Patah Tarik (c<cb)

237,5

201,875

397,894737

390

390

275

233,75

425,454545

390

390

610

521,311475

390

9,83606557

9,83606557

518,5

7681,83675

4518,22875

120,491803

12079,5737

1949,58123

312,5

265,625

446,4

390

390

680

529,411765

390

-52,941176

-52,941176

578

8563,359

4518,22875

-648,52941

13730,1172

1567,18372

350

297,5

462,857143

390

390"



Cc (kN)
Cs (kN)
Ts(kN)
Pn(kN)

Mn (kNm)

Pn o (kN)

a (mm)

Mn (kNm)

2518,635

4150/72875
4777,5

1891,86375

3078,06004

19407,3075

322,466336

2191,75854

2990,87906 3463,12313

4518,22875 4518,22875

4777,5 4777,5

2731,60781 3203,85188

3254,76258 3317,18734

Saat Mn = 0

19407,3075 19407,3075

Lentur Murni (Pn = 0)

322,466336 322,466336
2191,75854 2191,75854

3935,36719 4407,61125

4518,22875 4518,22875

4777,5 4777,5

3676,09594 4148,34

3364,55932 3396,87853

19407,3075 19407,3075

322,466336 322,466336

2191,75854 2191,75854
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Diagram Mn vs Pn kolom

1%

f c (Mpa) 24,9

fy (Mpa) 390

b (mm) 1200

1200h (mm)

Ag(mm2) 1440000

d' (mm) 80

d (mm) 1120

cb (mm) 678,7878788

fs' (Mpa) 529,28571

fs' pakai
(Mpa) 390

Ast (mm2) 14400

As = As' (mm) 7200

Cc (kN) 14654

Cs (kN) 2655,612

Ts (kN) 2808

PnB (kN) 14501

y (mm) 600

Mnb (kNm) 7405,982756

Patah Desak (ocb)

c ambil (mm) 700 830 960 1090 1222

fs' Mpa 531,428571 542,168675 550 555,963303 560,720131

fs' pakai
(Mpa) 390 390 390 390 390

fs (Mpa) 360 209,638554 100 16,5137615 -50,081833

fs pakai (Mpa) 360 209,638554 100 16,5137615 -50,081833

a (mm) 595 705,5 816 926,5 1038,7

Cc (kN) 15111,81 17918,289 20724,768 23531,247 26380,9026

Cs (kN) 2655,612 2655,612 2655,612 2655,612 2655,612

Ts (kN) 2592 1509,39759 720 118,899083 -360,5892

Pn (kN) 15175,422 19064,5034 22660,38 26067,9599 29397,1038

Mn (kNm) 7300,08077 6596,10194 5734,4737 4660,64379 3321,03165

Patah Tarik (c<cb)

c ambil (mm) 250 350 450 550 650

a (mm) 212,5 297,5 382,5 467,5 552,5

fs' (Mpa) 408 462,857143 493,333333 512,727273 526,153846



J.

J

l\

JC

fj

fs' pakai
(Mpa) 390 390 390 390 390

fs = fy (Mpa) 390 390 390 390 390

Cc (kN) 5397,075 7555,905 9714,735 11873,565 14032,395

Cs (kN) 2655,612 2655,612 2655,612 2655,612 2655,612

Ts (kN) 2808 2808 2808 2808 2808

Pn (kN) 5244,687 7403,517 9562,347 11721,177 13880,007

Mn (kNm) 5505,88402 6250,68037 6811,97617 7189,77142 7384,06612

Saat Mn = 0

Pn o (kN) 35788,824 35788,824 35788,824 35788,824 35788,824

Lentur Murni (Pn = 0)

a (mm) 110,559887 110,559887 110,559887 110,559887 110,559887

Mn (kNm) 2989,73392 2989,73392 2989,73392 2989,73392 2989,73392



fs' pakai
(Mpa) 390 390 390 390 390

fs = fy (Mpa) 390 390 390 390 390

Cc (kN) 5397,075 7555,905 9714,735 11873,565 14032,395
Cs (kN) 5311,224 5311,224 5311,224 5311,224 5311,224
Ts (kN) 5616 5616 5616 5616 5616

Pn (kN) 5092,299 7251,129 9409,959 11568,789 13727,619
Mn (kNm) 8346,96226 9091,75861 9653,05441 10030,8497 10225,1444

Saat Mn = 0

Pn o (kN) 41100,048 41100,048 41100,048 41100,048 41100,048

Lentur Murni (Pn = 0)

a (mm) 221,119773 221,119773 221,119773 221,119773 221,119773
Mn (kNm) 5669,01568 5669,01568 5669,01568 5669,01568 5669,01568



Diagram M vs PN kolom

3%

fc (Mpa) 24,9

fy (Mpa) 390

b (mm) 1200

h (mm) 1200

Aq(mm2) 1440000

d' (mm) 80

d (mm) 1120

cb (mm) 678,7878788

529,28571fs' (Mpa)

fs' pakai
(Mpa) 390

Ast (mm2) 43200

As = As' (mm) 21600

Cc (kN) 14654

Cs (kN) 7966,836

Ts (kN) 8424

PnB (kN) 14197

y(mm) 600

Mnb (kNm) 13088,13924

Patah Desak (ocb)

c ambil (mm) 700 830 960 1090 1222

fs' Mpa 531,428571 542,168675 550 555,963303 560,720131

fs' pakai
(Mpa) 390 390 390 390 390

fs (Mpa) 360 209,638554 100 16,5137615 -50,081833

fs pakai (Mpa) 360 209,638554 100 16,5137615 -50,081833

a (mm) 595 705,5 816 926,5 1038,7

Cc (kN) 15111,81 17918,289 20724,768 23531,247 26380,9026

Cs (kN) 7966,836 7966,836 7966,836 7966,836 7966,836

Ts (kN) 7776 4528,19277 2160 356,697248 -1081,7676

Pn (kN) 15302,646 21356,9322 26531,604 31141,3858 35429,5062

Mn (kNm) 12757,5972 10927,7119 9245,11018 7546,13532 5707,85537

Patah Tarik (c<cb)

c ambil (mm) 250 350 450 550 650

a (mm) 212,5 297,5 382,5 467,5 552,5

fs' (Mpa) 408 462,857143 493,333333 512,727273 526,153846



Diagram M vs PN kolom

4%

fc (Mpa) 24,9

fy (Mpa) 390

b (mm) 1200

h (mm) 1200

Ag(mm2) 1440000

d' (mm) 80

d (mm) 1120

cb (mm) 678,7878788

fs' (Mpa) 529,28571

fs' pakai
(Mpa) 390

Ast (mm2) 57600

As = As' (mm) 28800

Cc (kN) 14654

Cs (kN) 10622,448

Ts (kN) 11232

PnB (kN) 14044

y (mm) 600

Mnb (kNm) 15929,21748

Patah Desak (ocb)

c ambil (mm) 700 830 960 1090 1222

fs' Mpa 531,428571 542,168675 550 555,963303 560,720131
fs' pakai
(Mpa) 390 390 390 390 390

fs (Mpa) 360 209,638554 100 16,5137615 -50,081833
fs pakai (Mpa) 360 209,638554 100 16,5137615 -50,081833
a (mm) 595 705,5 816 926,5 1038,7
Cc (kN) 15111,81 17918,289 20724,768 23531,247 26380,9026
Cs (kN) 10622,448 10622,448 10622,448 10622,448 10622,448
Ts (kN) 10368

15366,258

6037,59036 2880 475,59633 -1442,3568
Pn (kN) 22503,1466 28467,216 33678,0987 38445,7074
Mn (kNm) 15486,3555 13093,5169 11000,4284 8988,88108 6901,26722

Patah Tarik (c<cb)

c ambil (mm) 250 350 450 550 650
a (mm) 212,5 297,5 382,5 467,5 552,5
fs' (Mpa) 408 462,857143 493,333333 512,727273 526,153846



fs' pakai
(Mpa) 390 390 390 390 390
fs = fy (Mpa) 390 390 390 390 390
Cc (kN) 5397,075 7555,905 9714,735 11873,565 14032,395
Cs (kN) 10622,448 10622,448 10622,448 10622,448 10622,448
Ts (kN) 11232 11232 11232 11232 11232
Pn (kN) 4787,523 6946,353 9105,183 11264,013 13422,843
Mn (kNm) 14029,1187 14773,9151 15335,2109 15713,0061 15907,3008

Saat Mn = 0

Pn o (kN) 51722 51722 51722,496 51722,496 51722,496

Lentur Murni (Pn = 0)

a (mm) 442,239546 442,239546 442,239546 442,239546 442,239546
Mn (kNm) 10096,2227 10096,2227 10096,2227 10096,2227 10096,2227



Diagram Mn vs Pn kolom

5%

fc (Mpa) 24,9

fy (Mpa) 390

b (mm) 1200

h (mm) 1200

Ag(mm2) 1440000

d' (mm) 80

d (mm) 1120

cb (mm) 678,7878788

529,28571fs' (Mpa)

fs' pakai (Mpa) 390

Ast (mm2) 72000

As = As' (mm) 36000

Cc (kN) 14654

Cs (kN) 13278,06

Ts (kN) 14040

PnB (kN) 13892

y (mm) 600

Mnb (kNm) 18770,29572

Patah Desak (ocb)

c ambil (mm) 700 830 960 1090 1222

fs' Mpa 531,428571 542,168675 550 555,963303 560,720131
fs' pakai (Mpa) 390 390 390 390 390

fs (Mpa) 360 209,638554 100 16,5137615 -50,081833

fs pakai (Mpa) 360 209,638554 100 16,5137615 -50,081833
a (mm) 595 705,5 816 926,5 1038,7
Cc (kN) 15111,81 17918,289 20724,768 23531,247 26380,9026
Cs (kN) 13278,06 13278,06 13278,06 13278,06 13278,06
Ts (kN)

Pn (kN)

12960 7546,98795 3600 594,495413 -1802,946
15429,87 23649,361 30402,828 36214,8116 41461,9086

Mn (kNm) 18215,11371 15259,3219 12755,7467 10431,6268 8094,67908

Patah Tarik (c<cb)

c ambil (mm) 250 350 450 550 650

a (mm) 212,5 297,5 382,5 467,5 552,5

fs' (Mpa) 408 462,857143 493,333333 512,727273 526,153846
fs' pakai (Mpa) 390 390 390 390 390

fs = fy (Mpa) 390 390 390 390 390



Cc (kN)

Cs (kN)

Ts (kN)

Pn (kN)

Mn (kNm)

5397,075

13278,06

14040

4635,135

16870,197

7555,905

13278,06

14040

6793,965

17614,9933

9714,735

13278,06

14040

8952,795

18176,2891

11873,565

13278,06

14040

11111,625

18554,0844

14032,395

13278,06

14040

13270,455

18748,3791

Saat Mn = 0

Pn o(kN)_ 57033,72 57033,72 57033,72 57033,72 57033,72

Lentur Murni (Pn = 0)

a (mm)

Mn (kNm)

552,799433

11844,148

552,799433

11844,148

552,799433

11844,148

552,799433

11844,148

552,799433

11844,148
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Diagram Mn vs Pn kolom

1%

fc (Mpa) 24,9

fy (Mpa) 390

b (mm) 1400

h (mm) 1400

Ag(mm2) 1960000

d' (mm) 80

d (mm) 1320

cb (mm) 800

fs' (Mpa) 540,00000
fs' pakai
(Mpa) 390

Ast (mm2) 19600

As = As' (mm) 9800

Cc (kN) 20149

Cs (kN) 3614,583
Ts (kN) 3822

PnB (kN) 19942

y (mm) 700

Mnb (kNm) 11864,35026

Patah Desak (ocb)

c ambil (mm) 850 1000 1150 1300 1450

fs' Mpa 543,529412 552 558,26087 563,076923 566,896552
fs' pakai
(Mpa) 390 390 390 390 390

fs (Mpa) 331,764706 192 88,6956522 9,23076923 -53,793103
fs pakai (Mpa) 331,764706 192 88,6956522 9,23076923 -53,793103
a (mm) 722,5 850 977,5 1105 1232,5
Cc (kN) 21408,3975 25186,35 28964,3025 32742,255 36520,2075
Cs (kN) 3614,583 3614,583 3614,583 3614,583 3614,583
Ts (kN) 3251,29412 1881,6 869,217391 90,4615385 -527,17241
Pn (kN) 21771,6864 26919,333 31709,6681 36266,3765 40661,9629

Mn (kNm) 11508,9385 10333,8797 8898,66515 7126,61023 4972,76194

Patah Tarik (c<cb)

c ambil (mm) 250 375 500 625 750

a (mm) 212,5 318,75 425 531,25 637,5
fs' (Mpa) 408 472 504 523,2 536



fs' pakai
(Mpa) 390 390 390 390 390

fs = fy (Mpa) 390 390 390 390 390

Cc (kN) 6296,5875 9444,88125 12593,175 15741,4688 18889,7625

Cs (kN) 3614,583 3614,583 3614,583 3614,583 3614,583

Ts (kN) 3822 3822 3822 3822 3822

Pn (kN) 6089,1705 9237,46425 12385,758 15534,0518 18682,3455

Mn (kNm) 8349,28029 9716,82039 10749,8543 11448,3819 11812,4034

Saat Mn = 0

Pn o (kN) 48712,566 48712,566 48712,566 48712,566 48712,566

Lentur Murni (Pn = 0)

a (mm) 128,986534 128,986534 128,986534 128,986534 128,986534

Mn (kNm) 4798,54673 4798,54673 4798,54673 4798,54673 4798,54673
_ 1



f'c (Mpa)
Jy_lM£aL

b (mm)

h (mm)

Ag(mm2)
d' (mm)
d (mm)
cb (mm)
fs' (Mpa)
fs' pakai
(Mpa)

Ast (mm2)
As = As' (mm)

Cc (kN)

Cs (kN)

Ts (kN)
PnB (kN)
y (mm)

Mnb (kNm)

c ambil (mm)

fs' Mpa
fs' pakai
(Mpa)

fs (Mpa)
fs pakai (Mpa)

a (mm)
Cc (kN)

Cs (kN)

Ts (kN)

Pn (kN)

Mn (kNm)

c ambil (mm)

a (mm)

fs' (Mpa)

Diagram Mn vs Pn Kolom

850

543,529412

390

331,764706

331,764706

722,5

21408,3975

7229,166

6502,58824

22134,9753

15765,7823

250

212,5

408

2%

24,9

390

1400

1400

1960000

80

1320

800

540,00000

390

39200

19600

20149

7229,166

7644

19734

700

16475,03172

Patah Desak (ocb)

1000 1150

552 558,26087

390 390

192 88,6956522

192 88,6956522

850 977,5

25186,35 28964,3025

7229,166 7229,166

3763,2 1738,43478

28652,316 34455,0337

13741,5132 11678,6214

Patah Tarik (c<cb)

375

318,75

472

500

425

504

1300

563,076923

390

9,23076923

9,23076923
1105

32742,255

7229,166

180,923077

39790,4979

9423,73784

625

531,25

523,2

1450

566,896552

390

-53,793103
-53,793103

1232,5

36520,2075

7229,166

-1054,3448
44803,7183

6886,95651

750

637,5

536



fs' pakai
(Mpa) 390 390 390 390 390

fs = fy (Mpa) 390 390 390 390 390

Cc (kN) 6296,5875 9444,88125 12593,175 15741,4688 18889,7625

Cs (kN) 7229,166 7229,166 7229,166 7229,166 7229,166

Ts(kN) 7644 7644 7644 7644 7644

Pn (kN) 5881,7535 9030,04725 12178,341 15326,6348 18474,9285

Mn (kNm) 12959,9617 14327,5018 15360,5357 16059,0634 16423,0849

Saat Mn = 0

Pn o (kN) 55941,732 55941,732 55941,732 55941,732 55941,732

Lentur Murni (Pn = 0)

a (mm) 257,973069 257,973069 257,973069 257,973069 257,973069

Mn (kNm) 9104,10693 9104,10693 9104,10693 9104,10693 9104,10693



Diagram M vs PN kolom

3%

f c (Mpa) 24,9

fy (Mpa) 390

b (mm) 1400

h (mm) 1400

Ag(mm2) 1960000

d' (mm) 80

d (mm) 1320

cb (mm) 800

fs' (Mpa) 540,00000

fs' pakai
(Mpa) 390

Ast (mm2) 58800

As = As' (mm) 29400

Cc (kN) 20149

Cs (kN) 10843,749

Ts (kN) 11466

PnB (kN) 19527

y (mm) 700

Mnb (kNm) 21085,71318

Patah Desak (ocb)

c ambil (mm) 850 1000 1150 1300 1450

fs' Mpa 543,529412 552 558,26087 563,076923 566,896552

fs' pakai
(Mpa) 390 390 390 390 390

fs (Mpa) 331,764706 192 88,6956522 9,23076923 -53,793103

fs pakai (Mpa) 331,764706 192 88,6956522 9,23076923 -53,793103

a (mm) 722,5 850 977,5 1105 1232,5

Cc (kN) 21408,3975 25186,35 28964,3025 32742,255 36520,2075

Cs (kN) 10843,749 10843,749 10843,749 10843,749 10843,749

Ts (kN) 9753,88235 5644,8 2607,65217 271,384615 -1581,5172

Pn (kN) OO *00 Op^ A 30385,299 37200,3993 43314,6194 48945,4737

Mn (kNm) 20022,6261 17149,1466 14458,5776 11720,8655 8801,15107

Patah Tarik (c<cb)

c ambil (mm) 250 375 500 625 750

a (mm) 212,5 318,75 425 531,25 637,5

fs' (Mpa) 408 472 504 523,2 536



fs' pakai
(Mpa) 390 390 390 390 390

fs = fy (Mpa) 390 390 390 390 390

Cc (kN) 6296,5875 9444,88125 12593,175 15741,4688 18889,7625

Cs (kN) 10843,749 10843,749 10843,749 10843,749 10843,749

Ts (kN) 11466 11466 11466 11466 11466

Pn (kN) 5674,3365 8822,63025 11970,924 15119,2178 18267,5115

Mn (kNm) 17570,6432 18938,1833 19971,2172 20669,7449 21033,7663

Saat Mn = 0

Pn o (kN) 63170,898 63170,898 63170,898 63170,898 63170,898

Lentur Murni (Pn = 0)

a (mm) 386,959603 386,959603 386,959603 386,959603 386,959603

Mn (kNm) 12916,6806 12916,6806 12916,6806 12916,6806 12916,6806



_fc (Mpa)
fy (Mpa)

b (mm)
h (mm)

Ag(mm2)
d1 (mm)
d (mm)

cb (mm)

fs' (Mpa)
fs' pakai
(Mpa)

_Ast_]mm )
As = As' (mm)

Cc(kN)
Cs (kN)

Ts (kN)
PnB (kN)
y (mm)

Mnb (kNm)

c ambil (mm)

fs' Mpa
fs' pakai
(Mpa)
fs (Mpa)
fo_£§kal_(MpaX
a (mm)
Cc (kN)
Cs (kN)
Ts (kN)

Pn(kN)
Mn (kNm)

c ambil (mm)

a (mm)

Js^MpaTIZ

Diagram Mvs PN kolom

850

543,529412

390

331,764706
331,764706

722,5

21408,3975
~\<\4o6'6StL

I 13005,1765 !

4%

24,9

390

1400

1400

1960000

80

1320

800

540,00000

390

78400

39200

20149

14458,332

15288

19319

700

25696,39464

Patah Desak (ocb)

1000

552

390

192

192

850

25186,35

1150

558,26087

390

88,6956522

88,6956522
977,5

28964,3025

14458,332 j 14458,332
7526,4 I 3476,86957

US ?R? ! ^945,7649
24279,4699 20556,7801 I 17238,5339

250

212,5

408

Patah Tarik (c<cb)

375

318,75

472

500

425

504

1300

563,076923

390

9,23076923
9,23076923

1105

32742,255

14458,332

361,846154

46838,7408

14017,9931

625

531,25

523,2

1450

566,896552

390

-53,793103

-53,793103
"1232,5

36520,2075

14458,332

-2108,6897

53087,2292

10715,3456

750

637,5

536



fs' pakai
(Mpa) 390 390 390 390 390

fs = fy (Mpa) 390 390 390 390 390

Cc (kN) 6296,5875 9444,88125 12593,175 15741,4688 18889,7625
a a a tr n OOO 14458,332 14458,332 14458,332 14458,332

Ts (kN) 15288 15288 15288 15288 15288

Pn (kN) 5466,9195 8615,21325 11763,507 14911,8008 18060,0945

Mn (kNm) 22181,3247 23548,8648 24581,8987 25280,4263 25644,447o

Saat Mn = 0

Pn o (kN) 70400 70400 70400 00*3- ! /0*+Um uo** ' 'w*+( ii) (Jo** '

Lentur Murni (Pn = 0)

a (mm) 515,946137 515,946137 515,946137 olt>,y4t»l3/ S1!),y4t>"l3/

Mn (kNm) 16236,2677 16236,2677 16236,2677 16236,2677 16236,2677



fc (Mpa)

fy (Mpa)

b (mm)
h (mm)

Ag(mm )
d' (mm)

d (mm)
cb (mm)

fs' (Mpa)
fs' pakai (Mpa)

Ast (mm2)
As = As' (mm)

Cc (kN)

Cs (kN)

Ts (kN)
PnB (kN)

y (mm)

Mnb (kNm)

c ambil (mm)
fs' Mpa
fs' pakai (Mpa)

fs (Mpa)

fs pakai (Mpa)

a (mm)
Cc (kN)

Cs (kN)
Ts (kN)
Pn (kN)

Mn (kNm)

c ambil (mm)

a (mm)

fs' (Mpa)

fs' pakai (Mpa)

fs = fy (Mpa)

Diagram Mn vs Pn kolom

850

543,529412

390

331,764706

331,764706

722,5

21408,3975

18072,915

16256,4706

23224,8419

28536,3137

250

212,5

408

390

390

5%

24,9

390

1400

1400

1960000

80

T320

800

540,00000

390

98000

49000

20149

18072,915

19110

19112

700

30307,0761

Patah Desak (ocb)

1000 1150

552 558,26087

390 390

192 88,6956522

192 88,6956522

850 977,5

25186,35 28964,3025

18072,915 18072,915

9408 4346,08696

33851,265 42691,1305

23964,4136 20018,4901

Patah Tarik (c<cb)

375

318,75

472

390

390

500

425

504

390

390

1300

563,076923

390

9,23076923

9,23076923

1105

32742,255

18072,915

452,307692

50362,8623

16315,1207

625

531,25

523,2

390

390

1450

566,896552

390

-53,793103

-53,793103

1232,5

36520,2075

18072,915

-2635,8621

57228,9846

12629,5402

750

637,5

536

390

390



|Cc (kN) 6296,5875 9444,88125 12593,175 15741,4688 18889,7625

Cs (kN) _, 18072,915 18072,915 18072,915 18072,915 18072,915

Ts (kN) 19110 19110 19110 19110 19110

Pn (kN) 5259,5025 8407,79625 11556,09 14704,3838 17852,6775

Mn (kNm) 26792,0061 28159,5462 29192,5801 29891,1078 30255,1293

Saat Mn = 0

Pn o (kN)

1

77629,23 | 77629,23 77629,23 77629,23 77629,23

Lentur Murni (Pn = 0)

a (mm) 644,932672 644,932672 644,932672 644,932672 644,932672

Mn (kNm) 19062,8683 19062,8683 19062,8683 19062,8683 19062,8683
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Diagram Mn vs Pn kolom

1%

fc (Mpa) 24,9

fy (Mpa) 390

b (mm) 1600

h (mm) 1000

Ag(mm2) 1600000

d' (mm) 80

d (mm)
cb (mm)

920

557,5757576

fs' (Mpa) 513,91304

fs' pakai
(Mpa) 390

Ast (mm2) 16000

As = As' (mm)
Cc(kN)

! 8000

16049

Cs (kN) 2950,68

Ts (kN) 3120

PnB (kN) 15880

y (mm) 500

Mnb (kNm) 6771,186144

Patah Desak (ocb)

c ambil (mm) 600 700 800 900 1000

fs' Mpa 520 531,428571 540 546,666667 552

fs' pakai
(Mpa) 390 390 390 390 390

fs (Mpa)
fs pakai (Mpa)

320

320

188,571429

188,571429

90

90

13,3333333

13,3333333

-48
.... ---—»••

a (mm) 510 595 680 765 850

Cc (kN) 17270,64 20149,08 23027,52 25905,96 28784,4
Cs (kN) 2950,68 2950,68 2950,68 2950,68 2950,68
Ts (kN) 2560 1508,57143 720 106,666667 -384

Pn (kN) 17661,32 21591,1886 25258,2 28749,9733 32119,08

Mn (kNm) 6545,7924 5953,0743 5226,0888 4328,0359 3236,8356

Patah Tarik(c<cb)

c ambil (mm) 200 275 350 425 500

a (mm) 170

360

233,75

425,454545

297,5

462,857143

361,25

487,058824

425

fs* (Mpa) 504



fs' pakai
(Mpa)

fs = fy (Mpa)

Cc (kN)
Cs (kN)

Ts (kN)

Pn (kN)
Mn (kNm)

Pn o (kN)

a (mm)

Mn (kNm)

360

390

5756,88

2710,68

3120

5347,56

4837,9908

39765,36

92,1332388

2726,67215

390

390

7915,71

2950,68

3120

7746,39

5582,39199

390

390

10074,54

2950,68

3120

9905,22

6088,36778

390

390

12233,37

2950,68

3120

12064,05

6456,71814

Saat Mn = 0

39765,36 39765,36 39765,36

Lentur Murni (Pn = 0)

92,1332388 92,1332388 , 92,1332388

2726,67215 2726,67215 |2726,67215

390

390

14392,2

2950,68

3120

14222,88

6687,4431

39765,36

92,1332388

2726,67215



Diagram Mn vs Pn Kolom

! 2%

fc (Mpa) 24,9

fy (Mpa) 390

1600b (mm)
—

h (mm) 1000

Ag(mm2) 1600000

d' (mm) 80

d (mm) 920
557,5757576cb (mm)

fs' (Mpa) 513,91304

fs' pakai
(Mpa) 390

Ast (mm2) 32000

As = As' (mm)
CcTkN)

16000

16049

Cs (kN) 5901,36

Ts (kN) 6240

PnB (kN) 15711

y (mm) 500

Mnb (kNm) 9320,871744

Patah Desak (ocb)

c ambil (mm) 600 700 800 900 1000

fs' Mpa 520 531,428571 540 546,666667 552

fs' pakai
(Mpa) 390 390 390 390 390

fs(Mpa)
fs pakai (Mpa)

320

320

188,571429

T88~571429
90

90

13,3333333 -48

13,3333333 -48

a (mm) 510 595 680 765 850

Cc (kN) 17270,64 20149,08 23027,52 25905,96 28784,4

Cs (kN) 5901,36 5901,36 5901,36 5901,36 5901,36

Ts (kN) 5120 3017,14286 1440 213,333333 -768

Pn (kN) 18052 23033,2971 27488,88 31593,9867 35453,76

Mn (kNm) 8860,278 7825,9599 6767,7744 5612,1215 4314,8412

Patah Tarik (c<cb)

c ambil (mm) 200 275 350 425 500

a (mm)
fs1 (Mpa)

170

360

233,75

425,454545

297,5

462,857143

361,25

487,058824

425

504



fs' pakai
(Mpa) 360 390 390 390 390

fs = fy (Mpa) 390 390 390 390 390

Cc(kN)_ ^ 5756,88 7915,71

5901,36

10074,54

5901,36

12233,37 14392,2

5901,36Cs (kN) 5421,36 5901,36

TsJkN) 6240

4938,24

6240

7577,07

6240

9735,9

6240

11894,73

6240

14053,56Pn (kN)

Mn (kNm) 7286,8764 8132,07759 8638,05338 9006,40374 9237,1287

Saat Mn = 0

Pn o (kN) 45666,72 45666,72 45666,72 45666,72 45666,72

Lentur Murni (Pn = 0)

a (mm) 184,266478 184,266478 184,266478 184,266478 184,266478

Mn (kNm) 5165,88859 5165,88859 5165,88859 5165,88859 5165,88859



Diagram M vs PN kolom

3%

fc (Mpa)
- —

24,9

390

1600

fy (Mpa)

b (mm)

h (mm) 1000

1600000

80

Ag(mm2)
d' (mm)

d (mm) 920

cb (mm) 557,5757576

fs' (Mpa) 513,91304

fs' pakai
(Mpa) 390

Ast (mm2) 48000

As = As' (mm)
Cc (kN)

- -- -

24000

16049

Cs (kN) 8852,04

Ts (kN) 9360

PnB (kN) 15542

y (mm) 500

Mnb (kNm) 11870,55734

Patah Desak (ocb)

c ambil (mm) 600 700 800 900 1000

fs' Mpa 520 531,428571 540 546,666667 ! 552

fs' pakai
(Mpa) 390 390 390 390 390

fs (Mpa) 320 188,571429 90 13,3333333 -48

fs pakai (Mpa) 320 188,571429 90 13,3333333 -48

a (mm) 510 595 680 765 850

Cc (kN) 17270,64 20149,08 23027,52 25905,96 28784,4
Cs (kN) 8852,04 8852,04 8852,04 8852,04 8852,04
Ts (kN) 7680 4525,71429 2160 320^ -1152

Pn (kN) 18442,68 24475,4057 29719,56 34438 ! 38788,44
Mn (kNm) 11174,7636 9698,8455 8309,46 6896,2071 | 5392,8468

Patah Tari k (c<cb)

c ambil (mm) 200 275 350 425 ! 500

a (mm)
fs*(Mpa)

170

360

233,75

425,454545

297,5

462,857143

361,25

487,058824 :
425

504



fs' pakai
(Mpa) 360 390 390 390 390

fs = fy (Mpa) 390 390^ 390 390 390

Cc (kN) 5756,88

8132,04

7915,71

8852,04

10074,54 12233,37 14392,2

Cs (kN) 8852,04 8852,04 8852,04

Ts (kN) 9360 9360 9360 9360 9360

Pn (kN) 4528,92 7407,75 9566,58 11725,41 13884,24

Mn (kNm) 9735,762 10681,7632 11187,739 11556,0893 11786,8143

Saat Mn = 0

Pn o (kN) 51568,08 51568,08 51568,08 51568,08 51568,08

Lentur Murni (Pn = 0)

a (mm) 276,399717 276,399717 276,399717 276,399717 276,399717

Mn (kNm) 7317,64933 7317,64933 7317,64933 7317,64933 7317,64933



Diagram M vs PN kolom

4%

fc(Mpa) 24,9

390

1600"
1000

-

fy (Mpa)

b (mm) _(_ _.
h (mm) i

Ag(mm2) 1600000

d" (mm) 80

d (mm) j 920
cb (mm) 557,575757!

513,91304fs' (Mpa) •

fs' pakai
(Mpa) 390

64000

32000

16049

Ast (mm2)
As = As' (mm)
Cc (kN)

Cs (kN) 11802,72
Ts (kN) 12480

PnB (kN) 15372

_yJmm) 500

Mnb (kNm) 1 14420,24294
•

Patah Desak (ocb)
c ambil (mm) 600 700 800 900 1000

552
fs' Mpa 520 531,428571 540 546,666667
fs' pakai
(Mpa) 390 390 390 390 390
fs (Mpa) 320 188,571429 90 13,3333333 -48
fs pakai (Mpa) 320 188,571429 90 13,3333333 -48
a (mm) 510 595 680 765 850
Cc (kN) 17270,64 20149,08 23027,52 25905 96 28784,4

11802 72
Cs (kN) 11802,72 11802,72 11802,72 11802,72
Ts (kN) 10240 6034,28571 2880 426,666667 ; -1536
Pn (kN) 18833,36 25917,5143 31950,24 37282,0133 42123 12
Mn (kNm) 13489,2492 11571,7311 9851,1456 8180,2927! 6470,8524

Patah Tarilk(c<cb)
c ambil (mm) j 200 275 350 425 500

425

504 I

a(mm)
fs' (Mpa)

170

360

233,75

425,454545

297,5

462,857143
361,25 |

487,058824 '



fs' pakai
(Mpa) 360 390 390 390 390

fs = fy (Mpa) 390 390 390 390 390

Cc (kN) 5756,88 7915,71 10074,54 12233,37 14392,2

Cs (kN) 10842,72 11802,72 11802,72 11802,72 11802,72

Ts (kN) 12480 12480 12480 12480 12480

Pn (kN) 4119,6 7238,43 9397,26 11556,09 13714,92

Mn (kNm) 12184,6476 13231,4488 13737,4246 14105,7749 14336,4999

Saat Mn = 0

Pn o (kN) 57469 57469 57469,44 57469,44 57469,44

Lentur Murni (Pn = 0)

a (mm) 368,532955 368,532955 368,532955 368,532955 368,532955

Mn (kNm) 9181,95436 9181,95436 9181,95436 9181,95436 9181,95436



Diagram Mn vs Pn kolom

5%

fc (Mpa) 24,9

fy (Mpa) 390

b (mm) 1600

h (mm) 1000

Ag(mm2) 1600000

d' (mm) 80

d (mm) 920

cb (mm) 557,5757576

fs' (Mpa) 513,91304

fs' pakai (Mpa) 390

Ast (mm2) 80000

As = As' (mm) 40000

Cc (kN) 16049

Cs (kN) 14753,4

Ts (kN) 15600

PnB (kN) 15203

y (mm) 500

Mnb (kNm) 16969,92854

Patah Desak (ocb)

c ambil (mm) 600 700 800 900 1000

fs' Mpa 520 531,428571 540 546,666667 552

fs' pakai (Mpa) 390 390 390 390 390

fs (Mpa) 320 188,571429 90 13,3333333 -48

fs pakai (Mpa) 320 188,571429 90 13,3333333 -48

a (mm) 510 595 680 765 850

Cc (kN) 17270,64 20149,08 23027,52 25905,96 28784,4

Cs (kN) 14753,4 14753,4 14753,4 14753,4 14753,4

Ts (kN) 12800 7542,85714 3600 533,333333 -1920

Pn (kN) 19224,04 27359,6229 34180,92 40126,0267 45457,8

Mn (kNm) 15803,7348 13444,6167 11392,8312 9464,3783 7548,858

Patah Tari<(c<cb)

c ambil (mm) 200 275 350 425 500

a (mm) 170 233,75 297,5 361,25 425

fs' (Mpa) 360 425,454545 462,857143 487,058824 504

fs' pakai (Mpa) 360 390 390 390 390

fs = fy (Mpa) 390 390 390 390 390



Cc (kN) 5756,88 7915,71 10074,54 12233,37 14392,2 I
Cs (kN) 13553,4 14753,4 14753,4 f 14753,4 14753,4
Ts (kN) 15600 15600 15600 15600 15600
Pn (kN) 3710,28 7069,11 9227,94 11386,77 13545,6
Mn (kNm) 14633,5332 15781,1344 16287,1102 16655,4605 16886,1855

Saat Mn = 0

Pn o (kN)
i

63370,8 | 63370,8 63370,8 63370,8 63370.8

Lentur Murni (Pn - 0)
a (mm) 460,666194 460,666194 460,666194 460,666194 460,666194
Mn (kNm) 10758,8037 10758,8037 10758,8037 10758,8037 10758,8037
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LAMPIRAN

TABEL PERHITUNGAN

TULANGAN BALOK INDUK TEPI



Hitungan Tuiangan Balok

FRAME 124 DAN 435

Tuiangan Tumpuan Tuiangan Lapangan

Mu (kNm) 1833,620 1020,399

<P 0,8 0,8

Mn (kNm) 2292,0250 1275,4988

fc (Mpa) 24,90 24,90

fy (mpa) 390 390

P1 0,85 0,85

pb 0,0280 0,0280

p max 0,0210 0,0210

p pakai 0,0105 0,0105

m 18,4266 18,4266

R, 3,6938 3,6938

bcr 620,5123 345,3115

ambil b (mm) 700 700

d(mm) 941,513 702,355

d' (mm) 60 60

z(mm) 75 75

h 1016,513 777,355

ambil h (mm) 1000 1000

Desain Tutangan Rangkap

Tuiangan Desak

Y 0,4 0,4

R2 1,4775 1,4775

d (mm) 925 925

M,(kNm) 884,9332 884,9332

M2(kNm) "" 1407,0918 390,5656

as' (mm") 4171,0148 1157,7459

Pakai tuiangan D 25 25

A (mm") 491 491

Jml Tuiangan 8,50143 2,35974

Jml Pakai 9 5

Tul Pakai 9D25 5D25

Tuiangan Tarik

pbaru 0,0042 0,0042

As Daru (mm") 6886,3264 3873,0575

Pakai tuiangan D 25 25

Axmrn-) 491 491

Jml tuiangan 14,0358 7,8941

Jml Pakai 15 9

Tul Pakai 15D25 9D25

Kontrol Momen Mg-

as (mm") 7359 4416

As- (mm-) ————-\ 4416 2453

C2 (mm) "^"^^^^l -103,9273 -74,3946

C2 (mm) ^^^^^^\ 121,4591 94,2640

a (mm) 103,2402 80,1244

fs' (Mpa) ^_^__^^l 303,6039 218,0937

fs' pakai (Mpa) 303,6039 218,0937

Mn (kNm) 2495,5027 1513,2789

0,8 Mn ( KNm ) 1996,4021 1210,6231

Kontrol Aman Aman

a US93.175 US93,-I75
b -220781,25 -250218,75

c -158962500 -88312500

Tuiangan Susut

As 1400 1400

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 12,38499646 12,38499646

Jumlah pakai 6 6



Hitungan Tuiangan Balok

FRAME 136 DAN 434

Tuiangan Tumpuan Tuiangan Lapangan
Mu (kNm) 1346,443 1374,337

<P 0,8 0,8
Mn (kNm) 1683,0538 1717,9213
f c (Mpa) 24,90 24,90
fy (mpa) 390 390

P1 0,85 0,85
pb 0,0280 0,0280
p max 0,0210 0,0210
p pakai 0,0105 0,0105
m 18,4266 18,4266

Ri 3,6938 3,6938

455,6475 465,0871
ambil b (mm) 700 700

d(mm) 806,799 815,114
d' (mm) 60 60

z(mm) 75 75

h 881,799 890,114
ambil h (mm) 1000 1000

Desain Tuiangan Rangkap
Tuiangan Desak

Y 0,4 0,4

K2 ' " 1,4775 1,4775
d(mm) 925 925

M,(kNm) " " 884,9332 884,9332
M2(kNm) """ 798,1206 832,9881

2365,8532 2469,2102
Pakai tuiangan D 25 25

491 491

Jml Tuiangan 4,82212 5,03279
Jml Pakai 5 6

Tul Pakai 5D25 6D25

Tuiangan Tarik
pbaru 0,0042 0,0042

5081,1648 5184,5219

Pakai tuiangan D 25 25

491 491

Jml tuiangan 10,3565 10,5672
Jml Pakai 11 11

Tul Pakai 11D25 11D25

Kontrol Momen Mg-

5397 5397

2453 2944

C2(mm) -62,3021 -79,2732
C2(mm) 112,5600 106,1553
a (mm) 95,6760 90,2320
fs' (Mpa) 280,1706 260,8743
fs' pakai (Mpa) 280,1706 260,8743
Mn (kNm) 1837,8753 1840,5332
0,8 Mn ( KNm j 1470,3002 1472,4265
Kontrol Aman Aman

a ^555,-ITS
b -632906,25 -338531,25
c -88312500 -105975000

Tuiangan Susut
As 1400 1400

Pakai P ( mm ) 13 12

A1 Tualangan (mm2) 133 113

Jumlah Tuiangan 10,55289639 12,38499646
Jumlah pakai 6 6



FRAME 134 DAN 451

•w^^UisfirtiEiiw^l^^^ ^ggP§!0
Mu (kNm) 1684,690 367,166

<P 0,8 0,8

Mn (kNm) 2105,8625 458,9575

fc (Mpa) 24,90 24,90

fy (mpa) 490 490

P1 0,85 0,85

pb 0,0202 0,0202

p max 0,0152 0,0152

p pakai 0,0076 0,0076

m 23,1514 23,1514

R, 3,3878 3,3878
bcr 621,6030 135,4739

ambil b (mm) 700 700

d (mm) 942,340 439,925

d' (mm) 60 60

z(mm) 75 75

h 1017,340 514,925

ambil h (mm) 1000 1000

MmMnMM^/t^^S"l«feafef^irjsw^(ii»Si
Tuiangan Desak

Y 0,4 0,4

R2 " 1,3551 1,3551

d (mm) 925 925

M, (kNm) 811,6306 811,6306

M 2 (kNm) 1294,2319 -352,6731
as' (mm") 3053,5140 -832,0706

Pakai tuiangan D 25 25

a (mm") 491 491

Jml Tuiangan 6,22372 -1,69594

Jml Pakai 7 5

Tul Pakai 7D25 5D25

Tuiangan Tarik

p baru 0,0030 0,0030

as Daru (mm-) 5016,4082 1130,8237

Pakai tuiangan D 25 25

a (mm"; 491 491

Jml tuiangan 10,2245 2,3049

Jml Pakai 11 8

Tul Pakai 11D25 8D25

Kontrol Momen Mg-
as (mm-) 5397 3925

As' (mm1) 3434 2453

C2 (mm) -78,5794 -67,7168

C2 (mm) 124,9413 103,5596

a (mm) 106,2001 88,0257

fs' (Mpa) 311,8648 252,3742

fs' pakai (Mpa) 311,8648 252,3742

Mn (kNm) 2298,3219 1684,4608

0,8 Mn ( KNm ) 1838,6575 1347,5687

Kontrol Aman Aman

a 12893,-175 15593,175
b -583843,75 -451375

c -123637500 -88312500

Tuiangan Susut

As 1400 1400

Pakai P ( mm ) 13 12

A1 Tualangan (mm2) 133 113

Jumlah Tuiangan 10,55289639 12,38499646

Jumlah pakai 6 6



1 * • - * * * >y?i^*r*&m #ffife^,sB9ft
FRAME 135 DAN 433

mmm&mmmm
Mu (kNm) 1541,329 760,756

<P 0,8 0,8

Mn (kNm) 1926,6613 950,9450

fc (Mpa) 24,90 24,00

fy (mpa) 390 390

01 0,85 0,85

pb 0,0280 0,0269

p max 0,0210 0,0202

p pakai 0,0105 0,0101

m 18,4266 19,1176

Ri 3,6938 3,5603
bdL 521,5986 267,1004

ambil b (mm) 700 700

d(mm) 863,215 617,715

d' (mm) 60 60

z(mm) 75 75

h 938,215 692,715

ambil h (mm) 1000 1000

Tuiangan Desak

Y 0,4 0,4

R2 1,4775 1,4241

d (mm) 925 925

M , (kNm) 884,9332 852,9476

M2(kNm) " " 1041,7281 97,9974
As' (mm") 3087,9741 290,4917

Pakai tulancan D 25 25

A (mm"; 491 491

Jml Tuiangan 6,29396 0,59208

Jml Pakai 7 5

Tul Pakai 7D25 5D25

Tuiangan Tarik

p baru 0,0042 0,0040

As Daru (mm") 5803,2858 2907,6595

Pakai tuiangan D 25 25

A (mm"; 491 491

Jml tuiangan 11,8284 5,9264

Jml Pakai 12 8

Tul Pakai 12D25 8D25

Kontrol Momen Mg-
as (mm-; 5888 3925

as' (mm") 3434 2453

C2(mm) -90,1748 -82,9070

C2(mm) 108,8754 87,7574

a (mm) 92,5441 74,5938

fs' (Mpa) 269,3468 189,7784

fs1 pakai (Mpa) 269,3468 189,7784

Mn (kNm) 2004,9703 1348,2821

0,8 Mn ( KNm ) 1603,9763 1078,6257

Kontrol Aman Aman

a 12593,175 12138

b -235500 -58875

c -123637500 -88312500

Tuiangan Susut

As 1400 1400

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 12,38499646 12,38499646

Jumlah pakai 6 6
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FRAME 148 DAN 449

^Wf*^M^wmm^m
Mu (kNm) 1386,914 91,053

<P 0,8 0,8

Mn (kNm) 1733,6425 113,8163

Tc (Mpa) 24,90 24,90

fy (mpa) 390 390

P1 0,85 0,85

pb 0,0280 0,0280

p max 0,0210 0,0210

p pakai 0,0105 0,0105

m 18,4266 18,4266

R, 3,6938 3,6938

trcr- 469,3432 30,8131

ambil b (mm) 700 700

d (mm) 818,835 209,806

d' (mm) 60 60

z(mm) 75 75

h 893,835 284,806

ambil h (mm) 1000 1000

^i-.tSS'^^SfS^^'iWilim^W^SWi: te^»i»^§»ii
Tuiangan Desak

Y 0,4 0,4

R2 1,4775 1,4775

d (mm) 925 925

M, (kNm) 884,9332 884,9332

M2(kNm) 848,7093 -771,1169

As'(mmL) ••'• 2515,8124 -2285,8068

Pakai tuiangan D 25 25

A (mm") 491 491

Jml Tuiangan 5,12777 -4,65897

Jml Pakai 6 5

Tul Pakai 6D25 5D25

Tuiangan Tarik

p baru 0,0042 0,0042

As Daru (mm"; 5231,1241 429,5048

Pakai tuiangan D 25 25

Aimfn-J 491 491

Jml tuiangan 10,6622 0,8754

Jml Pakai 11 8

Tul Pakai 11D25 8D25

Kontrol Momen Mg-
as (mm ) 5397 3925

As' (mm") 2944 2453

C2 (mm) -79,2732 -81,4371

C2 (mm) 106,1553 86,1122

a (mm) 90,2320 73,1954

fs' (Mpa) J 260,8743 181,9409

fs' pakai (Mpa) j 260,8743 181,9409

Mn(kNm) "*~j 1840,5332 1349,4768

0,8 Mn ( KNm) 1472,4265 1079,5815

Kontrol Aman Aman

a ^^^^^^ U593.-I75 U593.-I75
b -338531,25 -58875

c -105975000 -88312500

Tuiangan Susut

As 1400 1400

Pakai D ( mm ) 13 13

A1 Tualangan (mm2) 133 133

Jumlah Tuiangan 10,55289639 10,55289639

Jumlah pakai 6 6



*nS$PJS$K53WP$*#£& 3W*^&iJ^iKff'^3f*'¥f!8£?S3

FRAME 149 DAN 450

^t^^iHtttiffiiWMiWW^^S? W$WNIfi-WfflMi^M$iWM
Mu (kNm) 1848,607 166,299

9
0,8 0,8

Mn (kNm) 2310,7588 207,8738

f c (Mpa) 24,90 24,90

fy (mpa) 390 390

P1 0,85 0,85

pb 0,0280 0,0280

p max 0,0210 0,0210

p pakai 0,0105 0,0105

m 18,4266 18,4266

R, 3,6938 3,6938

bd- 625,5840 56,2770

ambil b (mm) 700 700

d (mm) 945,353 283,541

d' (mm) 60 60

z(mm) 75 75

h 1020,353 358,541

ambil h (mm) 1000 1000

BlWB^Mffif
Tuiangan Uesak

Y 0,4 0,4

R2 1,4775 1,4775

d (mm) 925 925

M , (kNm) 884,9332 884,9332

M2(kNm) 1425,8256 -677,0594

as' (mm") 4226,5468 -2006,9940

Pakai tuiangan D 25 25

A (mm-; 491 491

Jml Tuiangan 8,61462 -4,09069

Jml Pakai 9 5

Tul Pakai 9D25 5D25

Tuiangan Tarik

p baru 0,66*42 0,0042

As baru (mm") 6941,8585 708,3176

Pakai tuiangan D 25 25

A(mmL) 491 491

Jml tuiangan 14,1490 1,4437

Jml Pakai 15 8

Tul Pakai 15D25 8D25

Kontrol Momen Mg-

as (mm) 7359 3925

As-(mm") ""• 4416 2453

C2 (mm) -103,9273 -81,4371

C2(mm) 121,4591 86,1122

a (mm) 103,2402 73,1954

fs' (Mpa) 303,6039 181,9409

fs' pakai (Mpa) 303,6039 181,9409

Mn (kNm) 2495,5027 1349,4768

0,8 Mn ( KNm ) 1996,4021 1079,5815

Kontrol Aman Aman

a
15593,-I75

b -220781,25 -58875

c -158962560 -88312500

Tuiangan Susut

As 1400 1400

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 12,38499646 12,38499646

Jumlah pakai 6 6



Mu (kNm)

<P

Mn (kNm)

Tc (Mpa)

fy (mpa)

P1
pb

p max

pakai

m

tTT-

ambil b (mm)

d (mm)

d' (mm)

z(mm)

ambil h (mm)

d (mm)

M , (kNm)

M2(kNm)
aT

Pakai tuiangan D
A (mm"

Jml Tuiangan

Jml Pakai

Tul Pakai

p baru
AsDaru(mm ;

Pakai tuiangan D
a (mm-;

Jml tuiangan

Jml Pakai

Tul Pakai

as (mm")

as' (mm")

C?(mm)

C2(mm)

a (mm)

fs' (Mpa)

fs' pakai (Mpa)

Mn (kNm)

0,8 Mn ( KNm )

l^oTftTo!^^^^

As

Pakai D ( mm)

A1 Tualangan (mm2)

JumlahTuiangan

Jumlah pakai

FRAME 146 DAN 454

1636,075

0,8

2045,0938

24,90

390

0,85

0,0280

0,0210

0,0105

18,4266

3,6938

553,6614

700

889,351

60

75

964,351

1000

Tuiangan I
0,4

1,4775

925

884,9332

1160,1606

3439,0413

25

491

7,00951

7D25

Tuiangan Tarik
0,0042

6154,3529

25

491

12,5439

13

13D25

Kontrol Momen Mg-

6378

3434

-83,5764

117,4712

99,8505

293,5420

293,5420

2166,5644

1733,2515

Aman

iMOTS
-426843,75

-12i637566
Tuiangan Susut

1400

13

133

10,55289639

6

25

161,264

0J!
201,5800

24,90

390

0,85

0,0280

0,0210

0,0105

18,4266

3,6938

54,5731

700

279,216

60
75

354,216

1000

0,4

884,9332

-683,3532

-2025,6504

491

-4,12871

5D25

0,0042

689,6612

25

491

1,4057

8D25

3925

2453

-81,4371

86,1122

73,1954

181,9409

181,9409

1349,4768

1079,5815

"iSman
\mmm

-58875

-88312500

1400

13

133

10,55289639

6





FRAME 318 DAN 459 |

Mu (kNm) 953,927 133,476

tp 0,8 0,8

Mn (kNm) 1192,4088 166,8456
fc (Mpa) —"24,90 24,90

fy(mpa) 396 666

B1 0,85 0,85

pb o"*6*2T*o 0,0280

p mux ' • "^ "ir&io 6,d2"i6
p pakai 6,6165 6,6166
m 18,4266 18,4266

R, ~~5fiS$5 3,6938

DO" 322,^168 45,1694

ambil b (mm) 766 760

d(mm) 676,663 254,626
d' (mm) 60 60

z (mm) 75 75

h 757,6"i!" 329,023

ambil h (mm) 1060 1000

MMMiWEsmmM^zi
Tuiangan Desak

Y 6.4 0,4

R2 1,4775 1,4775

d(mm) 925 925

M,(kNm) "' '"• 884,6332 884,9332

M 2 (kNm) 667,4756 -718,0882

as (mm ; 911,4438 -2128,6147

Pakai tuiangan D 25 25

A(mm-) "" - 491 491

Jml Tuiangan 1,85772 -4,33858

Jml Pakai 5 5

Tul Pakai 5D25 5D25

Tuiangan Tarik

pbaru 0,0042 0,0042

as Daru (mm") 3626,7555 586,6969

Pakai tuiangan D 25 25

A (mm1) 491 491

Jml tuiangan 7',3921 1,1958

Jml Pakai 8 8

Tul Pakai 8D25 8D25

Kontrol Momen Mg-
as (mm-; 3925 3925

As' (mmL) 2453 2453

C2(mm) -87,4371 -81,4371

C2(mm) T5JT22 86,1122

a (mm) 73,1954 73,1954

fs' (Mpa) 181,6466 161,6466
fs' pakai (Mpa) 181,9409 181,9409

Mn (kNm) 1349,4768 1346,4>68
0,8 Mn ( KNm ) *"—l 1079,5815" 1079,5815

Kontrol Aman Aman

a 12593,175

b -68875 -58875

c -883i2566 -88312500

Tuiangan Susut

As 1400 1400

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 12,38499646 12,38499646

Jumlah pakai 6 6



FRAME 119 DAN 460

Mu (kNm) 1335,302 430,237

<f> 0,8 0,8

Mn (kNm) 1669,1275 567,^963
fc (Mpa) 24,90 24,90

fy (mpa) 390 390

P1 0,85 0,85

pb 0,0280 0,0280

p max 0,0210 0,6210
p pakai 0,0105 0,0105

m 18,4266 18,4266

R'l 3,6938 3,6938

t>cr 451,8773 145,5958

ambil b (mm) 700 700

d(mm) 803,454 456,064

d'(mm) 60 60

z (mm) 75 75

h 878,454 531,064

ambil h (mm) 1000 1000

SPN8St!^"§§§"l|"§"f"^
Tuiangan Desak

Y 0,4 0,4

R2 1,4775 1,4775

d(mm) 925 925

MTHcTTm) "" 884,9332 884,9332

M2(kNm) 784,1943 -647,1366
as' |tnm") 2324,5719 -1029,0112

Pakai tuiangan D 25 25

A (mm") 491 491

Jml Tuiangan 4,73798 -2,09735

Jml Pakai 5 5

Tul Pakai 5D25 5D25

Tuiangan Tarik

p baru 0,0042 0,0042

as Daru (mm~) 5039,8835 1686,3004

Pakai tuiangan D 25 25

a (mm-; ~ 491 491

Jml tuiangan 10,2724 3,4676
Jml Pakai 11 8

Tul Pakai 11D25 8D25

Kontroi Momen Mg-
as (mm") 5397 3925

As' (mm") 2453 2453

c2(mm) -65,5651 -614571
C2(mm) 112,5600 86,1122

a (mm) 95,6760 73,1954

fs' (Mpa) 280,1706 181,9409

fs' pakai (Mpa) 280,1706 181,9409

Mn (kNm) 1837.8753 1649,4766
0,8 Mn ( KNm ) 1470,3002 1079,5815

Kontrol Aman Aman

a 12593,175

b -662906,26 -58676

c -88312500 -88312500

Tuiangan Susut

As 1400 1400

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 12,38499646 12,38499646

Jumlah pakai 6 6



mmmMsmmmmmtziim^-

d (mm)
M, (kNm)
KOcNn
as' (mm-)

Pakai tuiangan D
A{mm1)
Jml Tuiangan

Jml Pakai

Tul Pakai

p baru
as Dam (mm-)

Pakai tuiangan D
A (mm-)

Jml tuiangan

Jml Pakai

Tul Pakai

as (mm-;

As' (mm"
mm)

C2(mm)

a (mm)

fs' (Mpa)

fs' pakai (Mpa)

Mn (kNm)

0,8 Mn ( KNm ;

Kontrol

As

Pakai D ( mm )

A1 Tualangan (mm2)

Jumlah Tuiangan

Jumlah pakai

Tuiangan l

25

0,4

1,4775

925

884,9332

778,6506
2308,1387

491

4,70449

5D25

Tuiangan Tarik

0,0042

5023,4503

25

491

10,2389

11

11D25

Kontrol Momen Mg-
"5"397
-245-3I

' -616621
112,5600

95,6760

280,1706

280,1706

1837,8753

1470,3002

*man

12593,1/'b

-632906,25

-88312500

Tuiangan Susut
1400

TS
133

10,55289639

6

"6"
1,4775

925

884,9332

-597,9894

-1772,6083

25

5D25

25

8D25

491

-3,61296

0,0042

942,7033

"4*9"1
1,9214

3925

2453

TflsTT
86,1122

73,1954

181,9409

181,9409

1349,4768

1079,5815

Aman

•I5553.-I75
-58875

-88312500

1400

13

133

10,55289639



• w£F *w.st ffif*.

"FRAME 314BAKl 471







As Daru (mm"

Pakai tuiangan D
A (mm")

Jml tuiangan

Jml Pakai

Tul Pakai

as (mm")

as' (mm")

C2(mm)

ST
a (mm)
fs' (Mpa)

fs' pakai (Mpa)

Mn (kNm)

0,8 Mn ( KNm )

Kontrol

As

Pakai P ( mm )

A1 Tualangan (mm2)

Jumlah Tuiangan

Jumlah pakai

2411,5687

25

491

4,9153

8D25

Kontrol Momen Mg-

3925

2453

-67,7168

103,5596

88,0257

252,3742

252,3742

1684,4608

1347,5687

^TCnjJjTi
um.m

-451375

-88312500

Tuiangan Susut

1400

13

133

10,55289639

2096,2389

25

8

8D25

-67,7168

103,5596

88,0257

252,3742

252,3742

1684,4608

1347,5687

^T"ma"ri^
12593 775

-451375

-88312500

1400

12

113

12,38499646





*' FRAMt2»/UAN4l0

Mu (kNm) 1
.irml iimr unr 100^294

Mn (kNm)

re (Mpa) 24,90 24,90

P1
0,8b

pb
0,0280 0,0280

p max
0,0210 0,0210

p pakai 0,010b 0,0105

18,4266 18,4266

R,
3,6938 3,6938

b-d- 339,5230 48,5995

ambil b (mm) 750 750

d(mm) 672,828 254,557

d' (mm) 60 60

z(mm) 75 75

h 747,828 329,557

ambil h (mm) 1000 1000

1 im®iiMmmmmm8fflit PWWgfiiiW
Tuiangan Desak

Y
0,4 0,4

R-, 1,4775 1,4775

d (mm) 925 925

M , (kNm) 948,1427 948,1427

M2(kNm) 305,9748 -768,6277

As' (mm") 906,9952 -2278,4280

Pakai tuiangan D —"^—"—""H 25 25

a (mm") 491 491

Jml Tuiangan 1,84865 -4,64393

Jml Pakai 5 5

Tul Pakai 5D25 5D25

Tuiangan Tank

pbaru 0,0042 0,0042

As Daru (mm") 3816,2576 630,8345

Pakai tuiangan D 25 25

a (mm-; 491 491

Jml tuiangan 7,7784 1,2858

Jml Pakai 8 8

Tul Pakai 8D25 8D25

Kontrol Momen Mg-
as (mm") 3925 3925

as' (mm") 2453 2453

C2 (mm) -78,7502 -78,7502

C2(mm) 83,1136 83,1136

a (mm) 70,6466 70,6466

fs' (Mpa) 166,8581 166,8581

fs' pakai (Mpa) 166,8581 166,8581

Mn (kNm) 1351,7719 1351,7719

0,8 Mn ( KNm ) 1081,4175 1081,4175

Kontrol ^^^^^^^^ Aman Aman

a 13492,6875 13492,fifi75
b -58875 -58875

c -88312500 -88312500

Tuiangan Susut

As 1500 1500

Pakai D ( mm ) 13 13

A1 Tualangan (mm2) 133 133

Jumlah Tuiangan 11,30667471 11,30667471

Jumlah pakai 6 6



Tuiangan Uesak

Y
0,4 0,4

R, 1,4775 1,4775

d (mm) 925 925

ftMkNm) 884,9332 884,9332

M2(kNm) 233,0593 -435,6919

As' (mm1) 690,8532 -1291,5130

Pakai tuiangan D 25 25

ATmm") 491 491

Jml Tuiangan 1,40811 -2,63238

Jml Pakai 5 5

Tul Pakai 5D25 5D25

Tuiangan Tarik

p baru 0,0042 0,0042

as Daru (mm") 3406,1648 1423,7986

Pakai tuiangan D 25 25

a (mm") 491 491

Jml tuiangan 6,9425 2,9020

Jml Pakai 8 8

Tul Pakai 8D25 8D25

Kontrol Momen Mg-

6625 3925
AS' (mm") 2453 2453

C2 (mm) -81,4371 -81,4371

C2(mm) 86,1122 86,1122

a (mm) 73,1954 73,1954

fs' (Mpa) 181,9409 181,9409

fs' pakai (Mpa) 181,9409 181,9409

Mn (kNm) 1349,4768 1349,4768

0,8 Mn ( KNm ) 1079,5815 1079,5815

Kontrol Aman Aman

a 12593,175 U593.-I75
b -58875 -58875

c -88312500 -88312500

Tuiangan Susut

As 1400 1400

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 12,38499646 12,38499646

Jumlah pakai 6 6





*PTi»Alul^291DANlS6

Mu (kNm)

Mn (kNm)
1511,5625

0,8

1094,1988

Ifc (Mpa) 24,90 24,90

390

0,85

0,0280
Pb

p max
U*,U21U 0,0210

p pakai
U.01U0 0,0105

m
18,4266 18,4266

R,
3,6938 3,6938

bd"
296,2288

ambil b (mm) 700 700

d (mm) 764,592 650,526

d' (mm) 60 60

z(mm) li> 75

h
839,592 725,526

ambil h (mm) '"•""•" Tuo'o 1000

1pM^^^liii^^SSMHfijiJ.4taiSiLi«»i' ^*&»iw»' i^MES
Tuiangan Desak

Y
0,4 0,4

R2 1,4775 1,4775

d (mm) 925 925

M, (kNm) 884,9332 884,9332

M2(kNm) 626,6293 209,2656

As'(mm") '•" " "•• 1857,5050 620,3219

Pakai tuiangan D 25 25

a (mm ; 491 491

Jml Tuiangan 3,78600 1,26435

Jml Pakai 5 5

Tul Pakai 5D25 5D25

Tuiangan Tarik

p baru 0,0042 0,0042

as Daru (mm") 4572,8167 3335,6335

Pakai tuiangan D 25 25

a (mm; 491 491

Jml tuiangan 9,3204 6,7987

Jml Pakai 10 8

Tul Pakai 10D25 8D25

Kontrol Momen Mg-
as (mm-; 4906 3925

As'(mmL) 2453 2453

d2(mm) -68,0257 -81,4371

C2(mm) 103,0894 86,1122

a (mm) 87,6259 73,1954

fs' (Mpa) 250,7884 181,9409

fs' pakai (Mpa) 250,7884 181,9409

Mn (kNm) 1676,1378 1349,4768

0,8 Mn ( KNm \ 1340,9102 1079,5815

Kontrol Aman Aman

a \K&,\7$ 12593,175

b ^41562,5 -58875

c -88312500 -88312500

Tuiangan Susut

As 1400 1400

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 12,38499646 12,38499646

Jumlah pakai 6 6



^^W^^^^^^^^^S^

g--£BSnB~~~~|ji
Mu (kNm) ^^^^^^378.660

f
0,8 0,8

Mn (kNm) 1223,3250 884,Wb

fc (Mpa) 24,66 24,90

V(mpa) 690 390

B1
0,8b 0,85

Pb 0,0280 0,0280

p max 0,0210 o,oii6

p pakai 6,616b 0,0105

m
16,4266 18,4266

R,
3,6938 3,6938

D-a-— 331,1867 239,3731

ambil b (mm) 700 700

d (mm) 687,840 584.775

d' (mm) 60 60

z(mm) fi> 75

h 762,840 659,775

ambil h (mm) 1006 1000

ts^m^^mmim^m lM**w****^ nffllUINMLW^
Tuiangan Desak

Y
6,4 0,4

R2 1,4775 1,4775

d(mm) 925 925

M^kNm) 884,9332 884,9332

M2(kNm) 566,6616 -0,7457

as (mm ) 1003,0883 -2,2104

Pakai tuiangan D 25 25

A(mm-) 491 491

Jml Tuiangan 2,04451 -0,00451

Jml Pakai 5 5

Tul Pakai 5D25 5D25

Tuiangan Tarik

p baru 0,0042 0,0042

as Daru (mm") 3718,3999 2713,1012

Pakai tuiangan D 26 26
491 491

Jml tuiangan 7,5789 5,5299

Jml Pakai 9 8

Tul Pakai 8D25 8D25

Kontrol Momen Mg-
as (mm-) 4416 3925

as' (mm-) 2463 2453

C2(mm) """™~3946 -61,4671
C2(mm) 9"4,2640 86,1122

a (mm) 80,1244 73,1954

fs' (Mpa) 218,0937 181,9409

fs' pakai (Mpa) 516,6667 161,6466
Mn (kNm) 1513,2789 1349,4768

0,8 Mn ( KNm ) 1210,6231 1079,5815

Kontrol Ar""a"ri^^^ Aman

a "*f2"5"3"***75 12593,175

b -250278,75 -58875

c -8831250™ -88312500

Tuiangan Susut

As 1400 1400

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 12,38499646 12,38499646

Jumlah pakai 6 6
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ambil h (mm)

mm^^M^^sm^zr^cs

ft"
d(mm)
M, (kNm)
WTWn
As' |mnil)

Pakai tuiangan D

Jml Tuiangan

Jml Pakai"
Tul Pakai

p baru
as Daru (mm-)

Pakai tuiangan D
A(mrtV

Jml tuiangan

Jml Pakai

Tul Pakai

as (mm")

As'(mm')
C2(mm)

C2(mm)

a(mm)

fs' (Mpa)
fs' pakai (Mpa)

Mn (kNm)

0,8 Mn ( KNm )

Kontrol

a

As

Pakai D ( mm )

A1 Tualangan (mm2)
JumlahTuiangan

Jumlah pakai

ulangan Desak

25

1,4775

925

884,9332

-462767
-137,1741

491

-0,27959

5D25 ****"
Tuiangan Tarik

0,0042

2578,1376

25

491

5,2548

8D25

Kontrol Momen Mg-

1925
•-453

"-T-37T
86,1122

73,1954

181,9409

181,9409

1349,4768

1079,5815

Aman

T2-***™
-"875

-88312500
Tuiangan Susut

T4-5
13

133
10,55289639

1,4775

925

884,9332

-768,9607
-2101,5286

25

5D25

25

8

8D25

491

-4,28337

0,0042

613,7830

491

1,2510

3925

•"2-4-3"
"-T-37T

L1122

•73-19-4
181,9409

181,9409

1349,4768

1079,5815

"——(mari^
12-53-75

-58875

-88312500

1400

13

133

10,55289639

6





LAMPIRAN

TABEL PERHITUNGAN

TULANGAN BALOK INDUK TENGAH







p baru
as Daru (mm")

Pakai tuiangan D
A (mm-;

Jml tuiangan

Jml Pakai

Tul Pakai

As (mm")

As' (mm1)
C2 (mm)

C2 (mm)

a (mm)

fs' (Mpa)

fs' pakai (Mpa)

Mn (kNm)

0,8 Mn ( KNm )

Kontrol

As

Pakai P ( mm )

A1 Tualangan (mm2)

Jumlah Tuiangan

Jumlah pakai

Tuiangan Tarik

0,0030

5715,4320

25

491

11,6493

12

12D25

Kontrol Momen Mg-

5888

3925

-86,9570

129,0334

109,6784

321,0025

321,0025

2503,8029

2003,0423

^T"man
W5M.US

-529875

-141300000

Tuiangan Susut

1400

13

133

10,55289639

0,0030

1133,2391

25

491

2,3098

8

8D25

3925

2453

-67,7168

103,5596

88,0257

252,3742

252,3742

1684,4608

1347,5687

Aman

\m,m
-451375

-88312500

1400

12

113

12,38499646



Mu(kNm)
anbui-w*M-a--~g--s 806,007

<P
0,8

Mn (kNm) 2280,4363 1007,5088

re (Mpa)
24,00

"'— — 390 390

P1
0,85 0,85

Pb " 6,6266 0,0269

0,0210 0,0202

p pakai 6,bl05 0,0101

m
18,4266 19,1176

Ri
3,6938 3,5603

bcr 617,3749 282,9880

ambil b (mm) "" '" 700 700

d(mm) 939,1-9 635,821

d' (mm) """—"" 6*0 60

z(mm) /b 75

h 1014,129 710,821

ambil h (mm) *- iooo 1000

^-ffBf-pW«»aB-«WPB-M
Tuiangan uesak

Y
0,4 0,4

R2 1,4775 1,4241

d (mm) 925 925

M , (kNm) 884,9332 852,9476

M j (kNm) 1395,5031 154,5611

as' (mm") 4136,6624 458,1625

Pakai tuiangan D 25 25

Almm-) 491 491

Jml Tuiangan 8,43141 0,93383

Jml Pakai 9 5

Tul Pakai 9D25 5D25

Tuiangan Tarik

p baru 0,0042 0,0040

As Dam (mm") 685'T,9741 3075,3303

Pakai tuiangan D 25 25

a (mm ; • — 491 491

Jml tuiangan 13,9658 6,2682

Jml Pakai 14 8

Tul Pakai 14D25 8D25

Kontrol Momen Mg-
3925

Asp (mm") 4416 2453

C2 (mm) -111,1890 -82,9070

C2(mm) 113,5266 87,7574

a (mm) 96,4976 74,5938

fs' (Mpa) 282,8937 189,7784

fs' pakai (Mpa) 282,8937 189,7784

Mn (kNm) 2333,9730 1348,2821

0,8 Mn ( KNm ) 1867,1784 1078,6257

Kontrol Aman Aman

a "•""""^^ZSGfJR 12138

b -29437,5 -58875

c -158962500 -88312500

Tuiangan Susut

As 1400 1400

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 12,38499646 12,38499646

Jumlah pakai 6 6





I"*—""***"*"^, "5"H^mn^ """*"**" ~ T P" "*SM ***•



g^^g^ai^Bgagi^^^jag^|^|F^^^5i

FRAME 556 DAN 671

^mmwmmmimmM
Mu (kNm) 1915,511 141,518

<f 0,8 0,8

Mn (kNm) 2394,3888 176,8975

re (Mpa) 24,90 24,90

fy (mpa) 390 390

PI 0,85 0,85

pb 0,0280 0,0280

p max 0,0210 0,0210

p pakai 0,0105 0,0105

m 18,4266 18,4266

R, 3,6938 3,6938

DO" 648,2249 47,8909

ambil b (mm) 700 700

d (mm) 962,307 261,564

d' (mm) 60 60

z (mm) 75 75

h 1037,307 336,564

ambil h (mm) 1000 1000

a|^p^^^jfc^|afete^tefi^te^ii^M^^^^^aa

Tuiangan Desak

Y 0,4 0,4

R2 1,4775 1,4775

d (mm) 925 925

M , (kNm) 884,9332 884,9332

M 2 (kNm) 1509,4556 -708,0357

As- (mm") 4474,4496 -2098,8163

Pakai tuiangan D 25 25

A (mm-) 491 491

Jml Tuiangan 9,11990 -4,27784

Jml Pakai 10 5

Tul Pakai 10D25 5D25

Tuiangan Tarik

p baru 0,0042 0,0042

as Daru (mm") 7189,7612 616,4953

Pakai tuiangan D 25 25

A (mm") 491 491

Jml tuiangan 14,6543 1,2566

Jml Pakai 15 8

Tul Pakai 15D25 8D25

Kontrol Momen Mg-
as (mm") 7359 3925

as' (mm-) 4906 2453

C2 (mm) -121,3871 -81,4371

C2 (mm) 115,5432 86,1122

a (mm) 98,2117 73,1954

fs' (Mpa) 288,4282 181,9409

fs' pakai (Mpa) 288,4282 181,9409

Mn (kNm) 2498,5367 1349,4768

0,8 Mn ( KNm ) 1998,8294 1079,5815

Kontrol Aman Aman

a 15593,-175
b 73593,75 -58875

c -176625000 -88312500

Tuiangan Susut

As 1400 1400

Pakai D ( mm ) 13 13

A1 Tualangan (mm2) 133 133

Jumlah Tuiangan 10,55289639 10,55289639

Jumlah pakai 6 6







^••^m^^mji^i^^mk

as (mm")

Aft1 (mm')
C2(mm)

C2(mm)

a (mm)

fs' (Mpa)

fs' pakai (Mpa)

Mn (kNm)

0,8 Mn ( KNm )

Kontrol

As

Pakai P ( mm )

A1 Tualangan (mm2)
Jumlah Tuiangan

|Jumlah pakai

Kontrol Momen Mg-

6888
•5153

106,8754
92 5441

269,3468

266,6466
2004,9703

1603,9763

Aman ,

^555^ ****>
235500

-123637500|"
Tuiangan Susut

1400

113

12,38499646
5

3925

-5453
••sWT

86,1122

73 1964"
181,9409

181 9409

1349,4768

1079,5815

Aman

T*2-555*T7S
-58875

-88312500

12,38499646





p baru
as Daru (mm-)

Pakai tuiangan D
a (mm-)

Jml tuiangan

Jml Pakai

Tul Pakai

as (mm-)

As' (mm*}
mm)

C2(mm)

a (mm)

fs' (Mpa)

fs' pakai (Mpa)

Mn (kNm)

0,8 Mn ( KNm ;

Kontrol

As

Pakai P ( mm )

A1 Tualangan (mm2)

Jumlah Tuiangan

Jumlah pakai

Tuiangan Tarik
0,6042

4779,5567

25

491

9,7418

10

10D25

Kontrol Momen Mg-

4906

•2755
-68,0257

103,0894

"87^9
250,7884

250,7884

1676,1378

1340,9102

Aman

ms.m
-441562,5

-88312500

Tuiangan Susut

1400

12

113

12.38499646

0,0042

8557869

25

"49"T
1,7443

8D25

3925

"ESS
-81,437

86,1122

73,1664
181,9409

181,9409

1349,4768

1079,5815

^T\nuir>^
im,m

-66676
-88312500

1400

12

113

12,38499646

6



FRAME 603 DAN 683

Mu (kNm) 1554,696 123,174

<P 0,8 0,8

Mn (kNm) 1943,3700 153,9675

re (Mpa) 24,90 24,90

fy (mpa) 390 390

P1 0,85 0,85

pb 0,0280 0,0280

p max 0,0210 0,0210

p pakai 0,0105 0,0105

m 18,4266 18,4266

Ri 3,6938 3,6938
DO" 526,1221 41,6831

ambil b (mm) 700 700

d (mm) 866,950 244,023

d' (mm) 60 60

z(mm) 75 75

h 941,950 319,023
ambil h (mm) 1000 1000

m^m%mmmmmm%j>mm£:^^Fz~'m
Tuiangan Desak

Y 0,4 0,4
K2 1,4775 1,4775
d (mm) 925 925

Mi (kNm) 1 884,9332 884,9332
M 2 (kNm) 1058,4368 -730,9657

3137,5036 -2166,7872
Pakai tuiangan D 25 25

491 491

Jml Tuiangan 6,39491 -4,41638
Jml Pakai 7 5

Tul Pakai 7D25 5D25

Tuiangan Tarik
p baru 0,0042 0,0042
as Daru (mm-) 5852,8152 548,5244

Pakai tuiangan D 25 25

491 491

Jml tuiangan 11,9293 1,1180
Jml Pakai 12 8

Tul Pakai 12D25 8D25

Kontrol Momen Mg-
as (mm-; """—"•""""""" 5888 3925

3434 2453
C2 (mm) -90,1748 -81,4371
C2(mm) 108,8754 86,1122
a (mm) 92,5441 73,1954
fs'(Mpa) 269,3468 181,9409
fs' pakai (Mpa) 269,3468 181,9409
Mn (kNm) 2004,9703 1349,4768
0,8 Mn ( KNm ) 1603,9763 1079,5815
Kontrol Aman Aman

a 12593,175
b -235500 -58875
c -123637500 -88312500

Tuiangan Susut
As """ 1400 1400

Pakai P ( mm ) 13 12

A1 Tualangan (mm2) 133 113

Jumlah Tuiangan 10,55289639 12,38499646
Jumlah pakai 6 6



J^^S^^^^^^f^^^^^^FRM^W4DAN6M

202,202Mu (kNm) ' 1678,545
<P

0,8 0,8

Mn (kNm) 2098,1813 252,7525

re (Mpa) 24,90 24,90

fy (mpa) 390 390

P1 0,85 0,85

pb 0,0280 0,0280

p max 0,0210 0,0210

p pakai 0,0105 0,0105

m 18,4266 18,4266

Ri 3,6938 3,6938

BCT 568,0336 68,4268

ambil b (mm) 700 700

d(mm) 900,820 312,654

d' (mm) 60 60

z(mm) 75 75

h 975,820 387,654

ambil h (mm) 1000 1000

'^mS&S^^^St^^S^^tM^^^SS^^^^^S^i^^^r.

Tuiangan Desak

Y 0,4 0,4

R2 1,4775 1,4775

d (mm) 925 925

M , (kNm) 884,9332 884,9332

M2(kNm) 1213,2481 -632,1807

as' (mm") 3596,4075 -1873,9608

Pakai tuiangan D 25 25

A (mm*) 491 491

Jml Tuiangan 7,33026 -3,81954

Jml Pakai 8 5

Tul Pakai 8D25 5D25

Tuiangan Tarik

p baru 0,0042 0,0042
As Daru (mm") 6311,7191 841,3508

Pakai tuiangan D 25 25

491 491

Jml tuiangan 12,8647 1,7149

Jml Pakai 13 8

Tul Pakai 13D25 8D25

Kontrol Momen Mg-
as (mm-) 6378 3925

As' (mm1) 3925 2453

C2 (mm) -100,7972 -81,4371
C2(mm) 111,3163 86,1122

a (mm) 94,6188 73,1954

fs' (Mpa) 276,5971 181,9409

fs' pakai (Mpa) 276,5971 181,9409

Mn (kNm) 2169,4505 1349,4768

0,8 Mn ( KNm ) 1735,5604 1079,5815

Kontrol Aman Aman

a 12593,175 U593.-I75
b -132468,75 -58875

c -141300000 -88312500

Tuiangan Susut

As 1400 1400

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 12,38499646 12,38499646

Jumlah pakai 6 6



B'iWMS^WMmM^^^^^^^^^
FRAME 580 DAN 650

Mu (kNm) 985,214 824,134

<P
0,8 0,8

Mn (kNm) 1231,5175 1030,1675

re (Mpa) 24,90 24,90

fy (mpa) 490 490

P1 0,85 0,85

pb 0,0202 0,0202

p max 0,0152 0,0152

p pakai 0,0076 0,0076

m 23,1514 23,1514

Ri 3,3878 3,3878

bd- 363,5161 304,0821

ambil b (mm) 700 700

d (mm) 720,631 659,093

d' (mm) 60 60

z(mm) 75 75

h 795,631 734,093

ambil h (mm) 1000 1000

^^^LfLWS^^SSSSESIS^
Tuiangan Desak

Y 0,4 0,4

R2 1,3551 1,3551

d (mm) 925 925

M , (kNm) 811,6306 811,6306

M 2 (kNm) 419,8869 218,5369

as' (mm-) 990,6497 515,5996

Pakai tuiangan D 25 25

A (mm*) 491 491

Jml Tuiangan 2,01916 1,05090

Jml Pakai 5 5

Tul Pakai 5D25 5D25

Tuiangan Tarik

p baru 0,0030 0,0030
As Daru (mm") 2953,5440 2478,4939

Pakai tuiangan D 25 25

A (mm") 491 491

Jml tuiangan 6,0200 5,0517

Jml Pakai 8 8

Tul Pakai 8D25 8D25

Kontrol Momen Mg-
As (mm") 3925 3925

As1 (mm1) 2453 2453

C2 (mm) -67,7168 -67,7168
C2 (mm) 103,5596 103,5596

a (mm) 88,0257 88,0257

fs' (Mpa) 252,3742 252,3742

fs' pakai (Mpa) 252,3742 252,3742

Mn (kNm) 1684,4608 1684,4608

0,8 Mn ( KNm ) 1347,5687 1347,5687

Kontrol Aman Aman

a 12593,175 15593,175
b -451375 -451375

c -88312500 -88312500

Tuiangan Susut

As 1400 1400

Pakai P ( mm ) 13 12

A1 Tualangan (mm2) 133 113

Jumlah Tuiangan 10,55289639 12,38499646

Jumlah pakai 6 6



mmmmm
FRAME 581 DAN 651

Mu (kNm) ^^^^^^^^1332,388 647,609

0*8 0,8

Mn (kNm) 1665,4850 809,5113

re (Mpa) 24,90 24,00

fy(mpa) "" 390 390

P1
"—" 0,85 0,85

Pb 0,0280 0,0269

p max 0,0210 0,0202

p pakai "-' 6,01*05 0,0101

m
18,4266 19,1176

Ri
3,6938 3,5603

B-a-
•"_" ^go-gg1^ 227,3746

ambil b (mm) 700 700

d(mm) "'"—" 802,57/ 569,931

d' (mm) ' ' 60 60

z(mm) 75 75

h 877,577 644,931

ambil h (mm) •""•— 1000 1000

Tuiangan Desak

Y
6,4 0,4

R2 -" 1,4775 1,4241

d (mm) 925 925

Mi(kNm) 884,9332 852,9476

M2(kNm) 780,5518 -43,4364

as' (mm-) 2313,7745 -128,7576

Pakai tuiangan D 25 25

A (mm-; 491 491

Jml Tuiangan 4,71597 -0,26244

Jml Pakai 5 5

Tul Pakai 5D25 5D25

Tuiangan Tarik

p baru 0,0042 0,0040

as baru (mm") 5029,0861 2488,4102

Pakai tuiangan D 25 25

A (mm1) 491 491

Jml tuiangan l6,2564 5,0719

Jml Pakai 11 8

Tul Pakai 11D25 8D25

Kontrol Momen Mg-

as (mm") 5397 3925

as' (mm ) 2453 2453

C2(mm) -62,3021 -82,9070

C2 (mm) 112,5600 87,7574

a (mm) 95,6760 74,5938

fs' (Mpa) 280,1706 189,7784

fs' pakai (Mpa) 280,1706 189,7784

Mn (kNm) 1837,8753 1348,2821

0,8 Mn ( KNm ) 1470,3002 1078,6257

Kontrol Aman Aman

a •I 5555,-175 12138

b -632906,25 -58875

c -88312500 -88312500

Tuiangan Susut

As 1400 1400

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 12,38499646 12,38499646

Jumlah pakai 6 6



Mu (kNm)

Mn (kNm)

re (Mpa)

fy (mpa)

P1
Pb

p max

p pakai

rT
Era-

ambil b (mm)

d(mm)

d' (mm)

z(mm)

ambil h (mm)

Y

(mm)

M , (kNm)

M 2 (kNm)

as' (mm")

Pakai tuiangan D
A (mm")

Jml Tuiangan

Jml Pakai

Tul Pakai

p baru
as Daru (mm")

Pakai tuiangan D
A (mm")

Jml tuiangan

Jml Pakai

Tul Pakai

as (mm")

as' (mm")

C2 (mm)

C2(mm)

a (mm)

fs' (Mpa)

fs' pakai (Mpa)

Mn (kNm)

0,8 Mn ( KNm )

Kontrol

As

Pakai D ( mm )

A1 Tualancian (mm2)

Jumlah Tuiangan

Jumlah pakai

25

5D25

1160,419

0J3
1450,5238

24,90

390

0,85

0,0280

0,0210

0,0105

18,4266

3,6938

392,6954

750

723,598

60

75

798,598

1000

0,4

1,4775

925

948,1427

502,3811

1489,1984

491

3,03531

Tuiangan Tarik

0,0042

4398,4608

25

491

8,9650

9D25

Kontrol Momen Mg-

4416

2453

-72,1597

90,7045

77,0988

203,1068

203,1068

1515,8633

1212,6907

Aman

13492,6875

-250218,75

-88312500

Tuiangan Susut

1500

13

133

11,30667471

6

118,995

0,8

148,7438

24,90

390

0,85

0,0280

0,0210

0,0105

18,4266

3,6938

40,2689

750

231,715

60

75

306,715

1000

0,4

1,4775

925

948,1427

-799,3989

-2369,6426

25

491

-4,82984

5D25

0,0042

539,6198

25

491

1,0999

8

8D25

3925

2453

-78,7502

83,1136

70,6466

166,8581

166,8581

1351,7719

1081,4175

Amaiin

T3-4,9,2-!6-87?
-58875

-88312500

1500



Mu (kNm) 1046,066

<P 0,8

Mn (kNm) 1307,5825

re (Mpa) 24,90

fy (mpa) 390

P1 0,85

pb 0,0280

p max 0,0210

p pakai 0^105

18,4266

3,6938
facr 353,9974

ambil b (mm) 700

d (mm) 711,133

I' (mm) 60

z (mm) 75

h 786,133

ambil h (mm) 1000

Tuiangan Desak

0,4

1,4775

(mm) 925

M 1(kNm) 884,9332

M 2 (kNm) 422,6493
as' (mm"; 1252,8511

Pakai tuiangan D 25

a (mm") 491

Jml Tuiangan 2,55358

Jml Pakai

"ul Pakai 5D25

Tuiangan Tarik
p baru
as Daru (mm")

0,0042

3968,1628

Pakai tuiangan D 25

A(mm" T 491

Jml tuiangan 8,0880

Jml Pakai

Tul Pakai 9D25

as (mm-)
Kontrol Momen Mg-

4416
as' (mm")

C2 (mm)
2453

-74,3946
C2 (mm) 94,2640
a (mm) 80,1244
fs' (Mpa) 218,0937

fs' pakai (Mpa) 218,0937

Mn (kNm) 1513,2789

0,8 Mn ( KNm ) 1210,6231

Control Aman

15593,175
-250218,75

-88312500

Tuiangan Susut
As 1400

Pakai P ( mm ) 12

A1 Tualangan (mm2) 113

Jumlah Tuiangan 12,38499646

Jumlah pakai

356,365

0,8

445,4563

24,90

390

0,85

0,0280

0,0210

0,0105

18,4266

3,6938

120,5969

700

415,068

60

75

490,068

1000

0,4

1,4775

925

884,9332

-439,4769

-1302,7328

25

491

-2,65525

5D25

0,0042

1412,5788

25

491

2,8791

8D25

3925

2453

-81,4371

86,1122

73,1954

181,9409

181,9409

1349,4768

1079,5815

^Tmari^

-58875

-88312500

113

12,38499646



FRAME 593 DAN 646

Mu (kNm) 1347,090 1035,126

9 0,8 0,8

Mn (kNm) 1683,8625 1293,9075

re (Mpa) 24,90 24,90

fy (mpa) 390 390

P1 0,85 0,85

pb 0,0280 0,0280

p max 0,0210 0,0210

p pakai 0,0105 0,0105

m 18,4266 18,4266

R, 3,6938 3,6938

bcr 455,8665 350,2953

ambil b (mm) 700 700

d (mm) 806,993 707,405

d' (mm) 60 60

z(mm) 75 75

h 881,993 782,405

ambil h (mm) 1000 1000

Tuiangan Desak

Y 0,4 0,4

R3 1,4775 1,4775

d(mm) 925 925

M , (kNm) 884,9332 884,9332

M 2 (kNm) 798,9293 408,9743

as' (mm") 2368,2506 1212,3146

Pakai tuiangan D 25 25

A[mm1) 491 491

Jml Tuiangan 4,82701 2,47096

Jml Pakai 5 5

Tul Pakai 5D25 5D25

Tuiangan Tarik

p baru 0,0042 0,0042
as Daru (mm") 5083,5622 3927,6262

Pakai tuiangan D 25 25

A (mm") 491 491

Jml tuiangan 10,3614 8,0054

Jml Pakai 11 9

Tul Pakai 11D25 9D25

Kontrol Momen Mg-
As (mm*) 5397 4416

as' (mm") 2453 2453

C2(mm) -62,3021 -74,3946

C2 (mm) 112,5600 94,2640

a (mm) 95,6760 80,1244

fs' (Mpa) 280,1706 218,0937

fs' pakai (Mpa) 280,1706 218,0937

Mn (kNm) 1837,8753 1513,2789

0,8 Mn ( KNm ) 1470,3002 1210,6231

Kontrol Aman Aman

a 12593,175 15593,175
3 -€32906,25 -250218,75

c -88312500 -88312500

Tuiangan Susut

As 1400 1400

Pak?i D ( mm ) 13 13

A1 Tualangan (mm2) 133 133

Jumlah Tuiangan 10,55289639 10,55289639

Jumlah pakai 6 6



fK$$;l^3f&?0i^ K--?SSlji'4?*

FRAME 594 DAN 647

Mu (kNm) 1367,691 1106,505

c? 0,8 0,8

Mn (kNm) 1709,6138 1383,1313

re (Mpa) 24,90 24,90

fy (mpa) 390 390

P1 0,85 0,85

pb 0,0280 0,0280

p max 0,0210 0,0210

p pakai 0,0105 0,0105

m 18,4266 18,4266

R. 3,6938 3,6938

462,8380 374,4505

ambil b (mm) 700 700

d (mm) 813,140 731,389

d' (mm) 60 60

z(mm) 75 75

h 888,140 806,389

ambil h (mm) 1000 1000

Tuiangan Desak

Y 0,4 0,4

R2 "•'— " -1 1,4775 1,4775

d (mm) 925 925
M, (kNm) —————| 884,9332 884,9332
M2(kNm) —""""""""""""""""*""""I 824,6806 498,1981

2444,5845 1476,7988

Pakai tuiangan D 25 25

A (mm") 491 491

Jml Tuiangan 4,98259 3,01004

Jml Pakai 5 5

Tul Pakai 5D25 5D25

Tuiangan Tarik

p baru 0,0042 0,0042
as Daru (mm") 5159,8961 4192,1104

Pakai tuiangan D 25 25

491 491

Jml tuiangan 10,5170 8,5444
Jml Pakai 11 9

Tul Pakai 11D25 9D25

Kontrol Momen Mg-

5397 4416

2453 2453

C2 (mm) -62,3021 -74,3946
C2 (mm) 112,5600 94,2640
a (mm) 95,6760 80,1244
fs' (Mpa) 280,1706 218,0937
fs' pakai (Mpa) 280,1706 218,0937
Mn (kNm) 1837,8753 1513,2789
0,8 Mn ( KNm ) 1470,3002 1210,623

Kontrol Aman Aman

a 15593,175 15555,175
b -632906,25 -250218,75
c -88312500 -88312500

Tuiangan Susut
As 1400 1400

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 12,38499646 12,38499646
Jumlah pakai 6 6





a^aB^BBffBfflBBBB^afflB^s*l

FRAMrSMDANMr_™^™^™
Ti7s7$6l ^^glB

<p 0,8 6,6
1543.827J 1182,9713

re (Mpa) 24.9C 24,66
fy (mpa) 39C 390

61 0,8£ 0,66
Pb 0.028C 0,6260
p max 0,62ld 6,6216
p pakai 6,6165 0,0105
m 18,4266 18,4266
K, 3,6938 3,6938

417,9553 626,2616
ambil b (mm) 76o 700
d(mm) 772,70§ 676,400
d' (mm) 60 60

z(mm) 75 76
h " """ 847,769 751,400
ambil h (mm) 1000 1000

^^^TularigariDesalc^^^^^^^^^^^^^^^
Y 0,4 0,4
R2 1,4775 1,4775
d(mm) 925 925

884,9332 884,9332
M2(kNm)""' 666,6646 266,6661

1953,1476 883,4684
Pakai tuiangan D 25 25

491 491
Jml Tuiangan 3,98094 1,80070
Jml l^akai 5 5

Tul Pakai 5D25 5D25

Tuiangan Tarik
p baru 0,0042 0,0042
As baru [mffTf —•• 4668,4592 3598,7801

Pakai tuiangan D 25 25

491 491

Jml tuiangan 9,5153 7,3351
Jml PakaT 10 8

Tul Pakai 10625 8D25

Kontrol Momen Mg-

4906 3925

2463 2453
C2(mm) -66,0267 -81,4371
C2(mm) 103,0894 86,1122
a (mm) 87,6259 73,1954
fs'(Mpa) 250,7884 181,9409
fe' pakai (Mpa) 250,7884 181,9409
Mn (kNm) 1676,1378 1349,4768
0,8 Mn ( KNm ) 1340,9102 1079,5815
Konlrol Aman Aman
a

-441562,5 -58875
c -88312500 -88312500

Tuiangan Susut
As 1400 1400
Pakai P ( mm ) 12 12
A1 Tualangan (mm2) 113 113
Jumlah Tuiangan 12,38499646 12,38499646
Jumlah pakai 6 6



Mu (kNm) ^aES 56X^25
cp 0,8 0,8

Mn (kNm) 1290,3613 253,7813
fc (Mpa) 24,90 24,90
fy (mpa) 390 666
P1 0,85 0,85
pb 0,0280 0,0280
p max 0,0210 0,0210
p pakai 0,0105 0,0105
m 18,4266 18,4266
H, 3,6938 3,6938

349,3352 68,7053
ambil b (mm) 766 700

d (mm) 706,435 313,290
d'(mm) 60 60

z(mm) 75 76
h """"""""""""""""""' 781,435 388,290
ambil h (mm) 1000 1000

4^ttW#M
Tuiangan Desak

Y 0,4 0,4
K2 1,4775 1,4775
d (mm) 925 925

884,9332 884,9332
405,4281 -631,1519

1201,8025 -1870,9113
Pakai tuiangan D 26 25

491 491

Jml Tuiangan 2,44953 -3,81332
Jml Pakai 5 5

Tul Pakai 5626 5D25

Tuiangan Tarik
p baru 0,0042 0,0042
as Daru(mmL) 3917,1141 844,4003

Pakai tuiangan D 25 25

491 491

Jml tuiangan 7,9839 1,7211
Jml Pakai 8 8

Tul Pakai 8D25 8D26
Kontrol Momen Mg-

3925 3925

5456 2453
C2(mm) -81,4371 -81,4371
C2(mm) 86,1122 66,11^2
a (mm) 73,1954 73,1964
fs' (Mpa) 181,9409 181,9409
fs' pakai (Mpa) 181,9409 181,9409

1349,4768 1349,4768
0,8 Mn ( KNm ) 1079,6815 1079,6616
Kontrol Aman Aman

a 12553,175
b -66676 -58875
c -88312500 -88312500

Tuiangan Susut
As 1400 1400

Pakai D (mm ) 16 13
A1 Tualangan (mm2) 133 133

Jumlah Tuiangan 10,55289639 10,55289639
Jumlah pakai 6

6



^mmBMMmmmms^M^^^
FRAME 599 DAN 639

Mu (kNm) 1611I61 ™ "1-10764
<P 0,8 6,6
Mn (kNm) 1264,6013 866,4626
fe (Mpa) 24,90 24,90

fy (mpa) 666 390

81 0,85 0,85

Pb 6,0266 6,6266
p max 0,0210 0,0210

p pakai 6,0-166 6,6166
m 18,4266 18,4266

Ri 3,6938 3,6938

dct 642,6616 240,5386

anibil b (mm) 700 766
d (mm) 699,348 586,197

d' (mm) 66 60

z(mm) 75 75

h 774,648 661,197

ambil h (mm) 1000 1000

m^mm^^^mimmtMmmtmiim^mmmmim
Tuiangan Desak

Y 0,4 0,4

k7 1,4775 1,4775

d (mm) 925 925

M, (kNm) 884,9332 884,9332

M 2 (KNm) 676,666i 3,6696
as' (mm") 1125,4426 10,5508

Pakai tuiangan D 25 25

A (mm1) 491 491

Jml Tuiangan 2,29390 0,02150

Jml Pakai 5 5

Tul Pakai 5D25 5D25

Tuiangan Tarik

p baru 0,0042 0,0042
as Dam (mm") 3840,7543 2725,8625

Pakai tuiangan D 25 25

A (mm-) 491 491

Jml tuiangan 7,8283 5,5559

Jml Pakai 8 8

Tul Pakai 8D25 8D25

Kontrol Momen Mg-
as (mm-j 3925 3925

As' (mm1) 54S6 2456
C2(mm) -81,4371 -81,4371

C2(mm) 86,1122 86,1122

a (mm) 73,1954 73,1964
fs' (Mpa) 181,9409 181,9409

fs' pakai (Mpa) 181,9409 181,9409

Mn (kNm) 1349,4768 1346,4766
0,8 Mn ( KNm ) 1079,5815 1079,5815

Kontrol Aman Aman

a 12593,175 15553,175
b -68876 -66676
c -88312500 -88312500

Tuiangan Susut

As 1400 1400

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 12,38499646 12,38499646

Jumlah pakai 6 6



LAMPIRAN

TABEL PERHITUNGAN

TULANGAN BALOK LINTANG









LAMPIRAN

TABEL PERHITUNGAN

TULANGAN BALOK ANAK
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°^|^*^*|K8|a8gBj^^

FRAME 1447 DAN 1456

j^KEj^HamHmtHBHWMMMtMilLi PIBimiiiirnnni ~~ 43^898
Mu (kNm) ' 156,3/9

<P
0,8 0,8

Mn (kNm) 195,4738 54,8725

re (Mpa) 24,90 24,90

390 390

P1
0,8b 0,85

pb 0,0280 0,0280

p max
0,0210 0,0210

p pakai 0,0105 0,010b

m
18,4266 18,4266

Ri
3,6938 3,6938

b-cr 52,9200 14,8554

ambil b (mm) 400 400

d (mm) 363,731 192,714

d' (mm) 60 60

z(mm) 75 75

h
438,731 267,714

ambil h (mm) 800 800

^#^^^ta^r^
0,4 0,4

R2 1,4775 1,4775

d(mm) 725 725

M , (kNm) 310,6454 310,6454

M 2 (kNm) -115,1717 -255,7729

As1 (mm1) -444,0782 -986,2076

Pakai tuiangan D 19 19

A (mm") 283 283

Jml Tuiangan -1,56705 -3,48010

Jml Pakai 4 4

Tul Pakai 4D19 4D19

Tuiangan Tarik

pbaru ^^^^ 0,0042 0,0042

As Daru (mm ) 77'2*,6459 229,9166

Pakai tuiangan D 19 19

A (mm") 283 283

Jml tuiangan 2,7244 0,8113

Jml Pakai 6 6

Tul Pakai 6D19 6D19

Kontrol Momen Mg-

as (mm") 1700 1700

as" (mm-) 1134 1134

C2 (mm) -76,4952 -76,4952

C2 (mm) 74,1324 74,1324

a (mm) 63,0125 63,0125

fs" (Mpa) 114,3823 114,3823

fs' pakai (Mpa) 114,3823 114,3823

Mn (kNm) 456,1758 456,1758

0,8 Mn ( KNm ) 364,9406 364,9406

Kontrol Aman Aman

a
nao.i

b ' ' 17003,1 17003,1

c
14680744" -40807440

Tuiangan Susut

As 64( 640

Pakai P ( mm )
i.

12

A1 Tualangan (mm2) 11; 113

Jumlah Tuiangan 5,661712661 5,661712668

Jumlah pakai ( b



^InSfflffiS1"^^
FRAME 1443 DAN 1459 I

87,156Mu (kNm) 9,854

<P 0,8 0,8

Mn (kNm) 108,9450 12,3175

re (Mpa) 24"90 24,90

fy (mpa) 490 490

P1 0,85 0,85

P b 6,0202 0,0202

p max 6,0152 0,0152

p pakai 6,6076 0,0076

m 23,1514 23,1514

Ri 3,3878 3,3878

bd- -" 32,1581 3,6358

ambil b (mm) 400 400

d(mm) 283,541 95,339

d' (mm) 60 60

z(mm) 75 75

i 358,541 170,339

ambil h (mm) 800 800

TuTangan Desak
0,4 0,4

R2 1,3551 1,3551

d (mm) 725 725

M ! (kNm) 284,9134 284,9134

M 2 (kNm) -175,9684 -272,5959

As' (mm") -540,0289 -836,5687

Pakai tuiangan D 19 19

A (mm") 283 283

Jml Tuiangan -1,90564 -2,95206

Jml Pakai 4 4

Tul Pakai 4D19 4D19

Tuiangan Tarik

p baru 0,0030 0,0030

As Daru (mm") 339,1652 42,5654

Pakai tuiangan D 19 19

A (mm-) 283 283

Jml tuiangan 1,1966 0,1502

Jml Pakai 6 6

Tul Pakai 6D19 6D19

Kontrol Momen Mg-

As (mm") 1700 1700

as' (mm") 1134 1134

C2(mm) -65,4188 -65,4188

C2 (mm) 86,6842 86,6842

a (mm) 73,6815 73,6815

fs' (Mpa) 184,6992 184,6992

fs' pakai (Mpa) 184,6992 184,6992

Mn (kNm) 568,4925 568,4925

0,8 Mn ( KNm ) 454,7940 ^^^^ 454,7940

Kontrol Aman Aman

a 7196,1

b -153027,9 -153027,9

c -40807440 -40807440

Tuiangan Susut

As 640 640

Pakai P ( mm ) 13 12

A1 Tualangan (mm2) 133 113

Jumlah Tuiangan 4,824181208 5,661712668

Jumlah pakai 6 6



^•^Vf-wSlhtBnwfflSeHfl

93,723

FRAME 1449 DAN 1458

Mu(kNm) 87,071

<P
0,8 0,8

Mn (kNm) 108,8388 117,1538

fc (Mpa) 24,90 24,00

fy (mpa) 390 390

31 0,85 0,85

Pb 0,0280 0,0269

p max 0,0210 0,0202

p pakai 0,0105 0,0101

m
18,4266 19,1176

R, 3,6938 3,5603

bcr " " •" 29,4656 32,9060

ambil b (mm) 400 400

d(mm) 271,411 286,819

d' (mm) 60 60

z(mm) 75 75

h 346,411 361,819

ambil h (mm) 800 800

*3Sm^!i fcfliSvj^VW'jj'siif?^3*tS?^Sifeftffi£'^3a^^B8iS

Tuiangan Desak

Y
0,4 0,4

R, 1,4775 1,4241

d (mm) 725 725

M , (kNm) 310,6454 299,4173

M2(kNm) -201,8067 -182,2635

as' (mm") -778,1249 -702,7705

Pakai tuiangan D 19 19

A (mm ; 283 283

Jml Tuiangan -2,74582 -2,47991

Jml Pakai 4 4

Tul Pakai 4D19 4D19

Tuiangan Tarik

p baru 0,0042 0,0040

as Daru (mm") 437,9993 469,3973

Pakai tuiangan D 19 19

A (mm-) 283 283

Jml tuiangan 1,5456 1,6564

Jml Pakai 6 6

Tul Pakai 6D19 6D19

Kontrol Momen Mg-
as (mmL) ^^~"""""I 1700 1700

as' (mm-) 1134 1134

C2 (mm) -76,4952 -77,9390

C2(mm) 74,1324 75,4876

a (mm) 63,0125 64,1644

fs' (Mpa) 114,3823 123,1003

&' pakai (Mpa) 114,3823 123,1003

Mn (kNm) 456,1758 455,5926

0,8 Mn ( KNm ) 364,9466 364,4741

Kontrol Aman Aman

a 715*5,1 •"""•""^ 6936

b 17003,1 17003,1

c ^0807440 -40807440

Tuiangan Susut

As 640 640

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 5,661712668 5,661712668

Jumlah pakai 6 6



w!«^!!gjL&U5fgWjSgWa^

t-KAMt 1440 UAH 14DI

Mu (kNm) 104,948 "™"^^ 19,6521

<P

....,.- Q«
0,8

Mn (kNm) 131,1850 24,5650

Fe (Mpa) 24,90 24,90

fy (mpa) 396 390

P1
0,85 0,85

Pb 0,0280 0,0280

p max 0,0210 0,0210

p pakai 0,0105 0,0105

m
18,4266 18,4266

Ri
3,6938 3,6938

dct '—""" 35,5153 6,6504

ambil b (mm) 400 400

d(mm) 297,973 128,942

d' (mm) 60
...

60

z(mm) 75

h 372,973 203,942

ambil h (mm) 800

Tuiangan Desak

800

Y
6,4 0,4

R2 1,4775 1,4775

d(mm) 725 725

BTT(kNm) 3l6,6454 310,6454

M 2 (kNm) -179,4604 -286,0804

AS' (mm") ^691,9623 -1103,0670

Pakai tuiangan D 19 19

A (mm") 283 283

Jml Tuiangan -2,44177 -3,89247

Jml Pakai 4 4

Tul Pakai 4D19 4D19

Tuiangan Tarik

p baru 0,0642 0,0042

as oaru (mm-; 524"618 113,0571

Pakai tuiangan D 19 19

a (mm-; 283 283

Jml tuiangan 1,8496 0,3990

Jml Pakai 6 6

Tul Pakai 6D19 6D19

Kontrol Momen Mg-

As (mm") 1700 1700

as' (mm") 1134 1134

C2 (mm) -76,4952 -76,4952

C2 (mm) 74,1324 74,1324

a (mm) 63,0125 63,0125

fs' (Mpa) 7l4,3823 114,3823

fs' pakai (Mpa) 114,3823 114,3823

Mn (kNm) 456,1758 456,1758

0,8 Mn ( KNm ) 364,9406 364,9406

Kontrol Aman Aman

a

b 17003,1 17003,1

c 16807440 -40807440

Tuiangan Susut

As 640 640

Pakai D ( mm ) 13 13

A1 Tualangan (mm2) 133 133

Jumlah Tuiangan 4,82418120c" 4,824181208

Jumlah pakai 6 6



mrWirmriirmiira - jBEHa
FRAME 1444 DAN 14WJ

Mu (kNm) " 102,709

<P
0,8 0,8

Mn (kNm) 128,3863 11,1413

Tc (Mpa) 24,90 24,90

fy (mpa) 390 390

31
0,85 0,85

pb 0,0280 0,0280

p max 0,0210 0,0210

p pakai 0,0105 0,0105

m
18,4266 18,4266

Ri 3,6938 3,6938

rrtr 34,7576 3,0162

ambil b (mm) 400 400

d (mm) 294,778 86,837

d' (mm) 60 60

z (mm) 75 75

n 369,778 161,837

ambil h (mm) 800 800

WiNrWwmmmmiMmtMm ^^^^^^^^^^^|^3^a^^ffi3gH*BP*jBB

Tuiangan Desak

0,4 0,4

R2 1,4775 1,4775

d(mm) 725 725

M , (kNm) 310,6454 310,6454

M2(kNm) -182,2592 -299,5042

As- (mm-) -702,7537 -1154,8262

Pakai tuiangan D 19 19

A(mm") ~ 283 283

Jml Tuiangan -2,47986 -4,07511

Jml Pakai 4 4

Tul Pakai 4*6*19 4D19

Tuiangan Tarik

pbaru 6,0042 0,0042

as Daru (mm") 513*,3704 61,2979

Pakai tuiangan D 19 19

a (mm") 283 283

Jml tuiangan 1,8116 0,2163

Jml Pakai 6 6

Tul Pakai 6D19 6D19

Kontrol Momen Mg-

As (mm") 1700 1700

As' (mm-) 1134 1134

C2 (mm) -76,4952 -76,4952

C2(mm) 74,1324 74,1324

a (mm) 63,0125 63,0125

fs' (Mpa) 114,3823 114,3823

fs' pakai (Mpa) 114,3823 114,3823

Mn (kNm) 456,1758 456,1758

0,8 Mn ( KNm ) 364,9406 364,9406

Kontrol Aman Aman

a
7196,1

b 17003,1 17003,1

c 50807446 -40807440

Tuiangan Susut

As 640 640

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 5,661712668 5,661712668

Jumlah pakai 6 6



£&RX0K8SBB-iMMLWmWLwL\
amm

Mu(kNm) 94'176 123,097

0,8 u,o

Mn (kNm) ' 117,7200 153,8713

fe (Mpa) "~ 24,90 24,90

390
fy (mpa) 390

P1
0,85 ""~""""" 0,80

Pb 6,0280 0,0280

0,0210
p max 0,0210

p pakai '6,0105 0,01 UO

m
18,4266 18,4266

R,
3,6938 3,6938

bd- 31,8699 41,6570

ambil b (mm) — •"" 400 400

d (mm) "" 282,267 322,711

d' (mm) 60 60

z(mm) 7™ 75

h
357,267 397,711

ambil h (mm) 800 euu

Tuiangan besaic

Y
0,4 U,4

R5 1,4775 1,4775

d (mm) " ' 725 725

M , (kNm) 310,6454 310,6454

M 2 (kNm) -192,9254 -156,7742

as' (mm") -743,8806 -604,4889

3akai tuiangan D 19 19

A (mm-; 283 283

Jml Tuiangan -2,62798 -2,13310

Jml Pakai 4 4

Tul Pakai 40*19 4D19

Tuiangan Tarik

pbaru 6,0042 0,0042

as Daru (mm j ] 472,2435 611,6353

Pakai tuiangan D 19 19

A (mm-) 283 283

Jml tuiangan T"6664 2,1583

Jml Pakai 6 6

Tul Pakai 6D19 6D19

"ll1" Kontrol Momen Mg-

as (mm"; 1/00

as' (mm"j 1134 1134

C2 (mm)
.,,„-. Jffi£-ffi -76,4952

C2(mm)
_,.,.. sf4)135j 74,1324

a (mm) 63,0"i25 63,0125

fs' (Mpa) 114,3823 114,3823

fs' pakai (Mpa) 114,3823 114,3823

Mn (kNm) 456,1758 456,1758

0,8 Mn ( KNm ) 364,9406 364,9406

Kontrol Aman Aman

a
nus,i

b 17003,1 17003,1

c -4680744C -40807440

Tuiangan Susut

As 64C 640

Pakai D ( mm ) 1111 1: 13

A1 Tualangan (mm2) 133

Jumlah Tuiangan 4",824"l8120J 4,824181208

Jumlah pakai ~ ' e 6









d (mm)
M , (kNm)

M- (kNm)
As' (mmL)

Pakai tuiangan D
a (mm-)

Jml Tuiangan

Jml Pakai

Tul Pakai

p baru
as Daru (mm-)

Pakai tuiangan D
a (mm-)

Jml tuiangan

Jml Pakai

Tul Pakai

As (mm")
ATirmr

2(mm)

C2(mm)

a (mm)

fe' (Mpa)

fs' pakai (Mpa)

Mn (kNm)

0,8 Mn ( KNm )

Kontrol

As

Pakai D ( mm )

A1 Tualangan (mm2)
Jumlah Tuiangan

Jumlah pakai

-w

"57
1,4775

725
310,6454

-133,1392

-513,3572

283

-1,81152

—3—'
3D19

Tuiangan Tarik

"W

0,0042

702,7669

—585
2,4799

6D19

Kontrol Momen Mg-

T7561
•555

-55,4440

76,7094

65,2030

130,6965

130,6965

456 0996

364,8797

Aman

im
-i66o27,6

-30605580

Tuiangan Susut

640

13

133

4,624161206

19^

0,'

1,4775

726
310,6454

-268,1417

-1033,8989

283

-3,64839

3

3D19

0,0042

182,2252

"W
283

0,6430

6D19

7755
"555

-55,4440

767094
"651035
130,6965

130,6965

456,0996

364,8797

Tuna
7T56"

-166027,9
-30605580

640

13

133

4,824181208

6



p baru
as Daru (mrrrj

Pakai tuiangan D
a (mm-)

Jml tuiangan

Jml Pakai

Tul Pakai

A4(mm1)
as (mm-)

C2(mm)

C2(mm)

a (mm)

fs' (Mpa)

fs' pakai (Mpa)

Mn (kNm)

0,8 Mn (KNm)
Kontrol

a

As

Pakai P ( mm )

A1 Tualangan (mm2)
Jumlah Tuiangan

Jumlah pakai

Tuiangan Tarik

m®
658,6856

7T

6Dl9
Kontrol Momen Mg-

TeS
2,3243

7750"
TTSJ

767555
747554
T3TTT55
114,3823

114,3823

456,1758

364,9406

7T56-
775567

-40807440

Tuiangan Susut

640

12

113

5,661712666

0,0042

287,6812

•w
283

75T55
6

6D19

7755
iTO

7e"49"55
747327
-6*51755
114,6826
114,3823

466,1766
364,9406

•7WT
775537

-40807440

"CTJ
12

113

6,661712666



^^Q[™«5PANl4ys^

59,727Mu (kNm)

<P 0,8 0,8

An (kNm) 432,2350 74,6588

'c (Mpa) 24,90 24,90

fy (mpa) 490 490

31 0,85 0,85

Pb 0,0202 0,0202

p max 6,0152 0,0152

p pakai 6,0076 0,0076

m 23,1514 23,1514

Rt 3,3878 3,3878

dct 127,5860 22,0376

ambil b (mm) 400 400

d (mm) • 564,770 234,721

d' (mm) 60 60

z(mm) 75 75

i 639,770 309,721

ambil h (mm) 800 800

Tuiangan Desak
Y 6,4 0,4

R2 1,3551 1,3551

d(mm) 725 725

M,(kNm) ~ 284,9134 284,9134

M 2 (kNm) 147,3216 -210,2547

As- (mm") 452,1147 -645,2499

Pakai tuiangan D 19 19

A (mm-) 283 283

Jml Tuiangan 1,59541 -2,27694

Jml Pakai 4 4

Tul Pakai 4D19 4D19

Tuiangan Tarik

p baru 0,0030 0,0030

as Daru (mm") 1331,2488 233,8842

Pakai tuiangan D 19 19

A (mm*) 283 283

Jml tuiangan 4,6977 0,8253

Jml Pakai 6 6

Tul Pakai 6D19 6D19

Kontrol Momen Mg-
as (mm-; 1700 1700

As' (mm1) 1134 1134

C2 (mm) -65,4188 -65,4188

b2(mm) 86,6842 86,6842

a (mm) 73,6815 73,6815

fs' (Mpa) 184,6992 184,6992

fs' pakai (Mpa) 184,6992 184,6992

Mn (kNm) 568,4925 568,4925

0,8 Mn ( KNm ) 454,7940 454,7940

Kontrol Aman Aman

a 7155,1
b -153027,9 -153027,9

c -40807440 -40807440

Tuiangan Susut

As 640 640

Pakai P ( mm ) 13 12

A1 Tualangan (mm2) 133 113

Jumlah Tuiangan 4,824181208 5,661712668

Jumlah pakai 6 6



mm^m
FRAME 1436 DAN 1472

118,356Mu (kNm) 327,807

<f 0,8 0,8

Mn (kNm) 409,7588 147,9450

f c (Mpa) 24,90 24,90

fy (mpa) 390 390

31 0,85 0,85

Pb 0,0280 0,0280

p max 0,0210 0,0210

p pakai 0,0105 0,0105

m 18,4266 18,4266

Ri 3,6938 3,6938
d a- ™ ™""" 110,9326 40,0527

ambil b (mm) 400 400

d (mm) 526,623 316,436

d' (mm) 60 60

z(mm) 75 75

i 601,623 391,436

ambil h (mm) 800

Tuiangan Desak

800

Y 0,4 0,4

«2 1,4775 1,4775

d (mm) ^^^^^^^ 725 725

M, (kNm) ""~~""~——~""| 310,6454 310,6454
M2(Mm) 99,1133 -162,7004
as' (mm"; 382,1605 -627,3392

Pakai tuiangan D 19 19

283 283

Jml Tuiangan 1,34856 -2,21373

Jml Pakai 4 4

Tul Pakai 4D19 4D19

Tuiangan Tarik

pbaru 0,0042 0,0042
as oaru (mm") 1598,2846 588,7849

Pakai tuiangan D 19 19

283 283

Jml tuiangan 5,6400 2,0777

Jml Pakai 6 6

Tul Pakai 6D19 6D19

Kontrol Momen Mg-

1700 1700

as' (mm-) 1134 1134

C2(mm) -76,4952 -76,4952
C2(mm) 74,1324 74,1324

a (mm) 63,0125 63,0125

fs' (Mpa) 114,3823 114,3823

fs' pakai (Mpa) 114,3823 114,3823

Mn (kNm) 456,1758 456,1758

0,8 Mn ( KNm ) 364,9406 364,9406

Kontrol Aman Aman

a 7196,1 7196,1

b 17003,1 17003,1

c -40807440 -40807440

Tuiangan Susut
As 640 640

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 5,661712668 5,661712668

Jumlah pakai 6 6



aBajffiimB3BHJw*MSffl{83|̂ ^<

FRAME 1439 DAN 1470

Mu (kNm) 46,894 65,692

<P
0,8 0,8

Mn (kNm) 58,6174 82,1150

Tc (Mpa) 24,90 24,90

fy (mpa) 390 390

P1 0,85 0,85

Pb 0,0280 0,0280

p max 0,0210 0,0210

p pakai 0,0105 0,0105

m
18,4266 18,4266

Ri 3,6938 3,6938

LTd- 15,8693 22,2307

ambil b (mm) 400 400

d (mm) 199,181 235,747

d' (mm) 60 60

z(mm) 75 75

i 274,181 310,747

ambil h (mm) 1 800 800

,»i.,ivL..lili»W '»,*«:.<!« »''*!
Tuiangan Desak

Y
0,4 0,4

R2 1,4775 1,4775

d (mm) 725 725

MT(kNm) " ZW,6$54 310,6454

M 2 (kNm) -252,0281 -228,5304

AS' (mm-) -971,7681 -881,1661

Pakai tuiangan D 19 19

A(mm1) 283 283

Jml Tuiangan -3,42914 -3,10943

Jml Pakai 4 4

Tul Pakai 4D19 4D19

Tuiangan Tarik

pbaru 0,0042 0,0042

as Daru (mm-) 244,3566 334,9580

Pakai tuiangan D 19 19

A (mm-) 283 283

Jml tuiangan 0,8623 1,1820

Jml Pakai 6 6

Tul Pakai """"""""""""] 6D19 6D19

Kontrol Momen Mg-
1700 1700

As' (mm") 1134 1134

C2 (mm) -76,4952 -76,4952

C2 (mm) 74,1324 74,1324

a (mm) 63"0125 63,0125

fs' (Mpa) 114,3823 114,3823

fs' pakai (Mpa) 114,3823 114,3823

Mn (kNm) 456,1758 456,1758

0,8 Mn ( KNm ) 364,9406 364,9406

Kontrol Aman Aman

a JIM,!' 7196,1

b 17003,1 17003,1

c 10807440 -40807440

Tuiangan Susut

As 640 640

Pakai D ( mm ) 13 13

A1 Tualangan (mm2) 133 133

Jumlah Tuiangan 4,824181208 4,824181208

Jumlah pakai 6 6



FRAME 1438 DAN 1469

^Mi^f^^H^^S^^'p,

54,489

O&fK-ft••',,, f -f-~;*•;•**"**;. -, **-«'-V-^r--;.,-(-,s,v.JW

Mu (kNm) 61.23C

<P 0,£ 0,8

Mn (kNm) 76,5375 68,1113
fc (Mpa) 24.9C 24,90
fy (mpa) 39C 390

PI 0,85 0,85

Pb 0.028C 0,0280
p max 0,0210 0,0210
p pakai 0,0105 0,0105
m 18,4266 18,4266

Ri 3,6938 3,6938

20,7207 18,4395
ambil b (mm) 400 400

d(mm) 227,600 214,706
d" (mm) 60 60

z(mm) 75 75
h 302,600 289,706
ambil h (mm) 800 800

1 &^^#'£]^^^^ ^^£:.7J<M~Z-~XLZ?'lZ7Zi>
Tuiangan Desak

Y 0,4 0,4
R2 1,4775 1,4775
d (mm) 725 725

310,6454 310,6454

-234,1079 -242,5342
f\s' (mm-j ————

-902,6718 -935,1617
Pakai tuiangan D 19 19

283 283

Jml Tuiangan -3,18532 -3,29997
Jml Pakai 4 4

Tul Pakai 4D19 4D19

Tuiangan Tarik
p baru 0,0042 0,0042

313,4523 280,9624

Pakai tuiangan D 19 19
a (mm")

283 283
Jml tuiangan 1,1061 0,9915
Jml Pakai 6 6

Tul Pakai 6D19 6D19

Kontrol Momen Mo-"
1700 1700

as (mm ;
1134 1134

C2(mm) -76,4952 -76,4952
C2 (mm) 74,1324 74,1324
a (mm) 63,0125 63,0125
fs' (Mpa) 114,3823 114,3823
fs' pakai (Mpa) 114,3823 114,3823
Mn(kNm) 456,1758 456,1758
0,8 Mn ( KNm ) 364,9406 364,9406
Kontrol Aman Aman
a

7196,1
b 17003,1 17003,1
c -40807440 -40807440

Tuiangan Susut
As 640 640
Pakai P ( mm) 12 12
A1 Tualangan (mm2) 113 113
Jumlah Tuiangan 5,661712668 5,661712668
Jumlah pakai 6 6



Hitungan Tuiangan Balok

FRAME 1464 bAN 1466
Tuiangan Tumpuan Tuiangan Lapangan

Mu (kNm) 250,876 240,704

<P 0,8 0,8

Mn (kNm) 313,5950 300,8800
Tc (Mpa) 24,90 24,90

fy(mpa) 390 390

B1 0,85 0,85

Pb 0,0280 0,0280

p max 0,0210 0,0210

p pakai 6,6166 6,6i65
m 18,4266 18,4266

K, 3,6938 3,6938

84,6666 61,4562
ambil b (mm) 400 400

d (mm) 460,702 451,266

d' (mm) 60 60

z(mm) 75 76
h 535,702 526,266

ambil h (mm) 800 800

Des.ain Tuiangan Rangkap
Tuiangan Desak

Y 0,4 0,4
K2 1,4775 1,4775

d (mm) ™"™"—~™™~' 725 725

M, (kNm) 310,6454 610,6464
M2(kNm) '""•" 2.9496 -9,7654

11,3729 -37,6535
Pakai tuiangan D 19 19

283 283

Jml Tuiangan 0,04013 -0,13287
Jml Pakai 4 4

Tul Pakai 4D19 4D19

Tuiangan Tarik
p baru 0,0042 0,0042

1227,4970 1178,4706

Pakai tuiangan D 19 19

283 283

Jml tuiangan 4,3316 4,1585
Jml Pakai 6 6

Tul Pakai 6D19 6D19

kontrol Momen Mg-
1700 1700

1134 1134

C2(mm) -76,4662 -76,4662
Cj(mm) 74,1324 74,1324
a (mm) 63,0125 63,0125
fs' (Mpa) 114,3823 114,3823
fs' pakai (Mpa) 114,3823 114,6826
Mn ^kNm) 456,1758 456,1768
0,8 Mn ( KNm ) 364,9406 364,9406
Kontrol Aman Aman

a 7196,1

b 17003,1 17666,1
c -40807440 -40807440

Tuiangan Susut
AS 640 640

Pakai P ( mm ) 12 12
A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 5,661712668 5,661712668|
Jumlah pakai 6

*



Hitungan Tuiangan Balok

PrAMe1 1466 6An 1471
Tuiangan Tumpuan Tuiangan Lapangan

Mu (kNm) •96"9"o"8 114,077
<P 6,8 0,8

Mn (kNm) 121,1355 142,5963

fe (Mpa) 24,90 24,90

fy(mpa) 390 390

6'1 0,65 0,85

Pb —"5"5280 0,0280

p max 0,6216 6,6216
p pakai 6,6166 6,6l65
m TC4266 18,4266

Ri 3,6938 3,6938
dct 617645 66,6646
ambil b (mm) 466 400

d(mm) 286,332 310,663

d' (mm) 60 60

z (mm) 75 75

h 361,332' 385,663

ambil h (mm) 8O0' 800

Desain Tuiangan Rangkap

Tuiangan Desak

Y 0,4 0,4
R2 1,4775 1,4775

d(mm) 725 725

M, (kNm) *"^—^~™ 310,6454 310,6454
M2(kNm) " ••••""_ -189,5104 -168,0492
As' (mm") -730,7131 -647,9629

Pakai tuiangan D 19 19

283 266
Jml Tuiangan -2,57852 -2,28651
Jml Pakai 4 4

Tul Pakai 4D19 4D19

Tuiangan Tarik

p baru 0,0042 0,0042
as Daru (mm1] 485,4111 568,1612

Pakai tuiangan D 19 19

283 283

Jml tuiangan 1,7129 2,0049
Jml Pakai 6 6

Tul Pakai 6616 6D19

Kontrol Momen Mg-
1760 1700

1134 1134

C2(mm) -76,4652 -76,4652
C2(mm) 74,1324 74,1324
a (mm) 63,0125 63,0125
fs' (Mpa) 114,3823 114,3823

fs' pakai (Mpa) 114,6626 114,3823
Mn (kNm) 456,1758 466,1766
0,8 Mn ( KNm ) 364,9406 364,9406

Kontrol Aman Aman

a 7155,1
b 17003,1 17003,1
c -40807440 -40807440

Tuiangan Susut
As 640 640

Pakai P ( mm ) 12 12

A1 Tualangan (mm2) 113 113

Jumlah Tuiangan 6,661712668 5,661712668
Jumlah pakai 6 6|



SHriHsns{&m£&i£ef&!tWiWi&^^
P3 '̂-it73ri35fco55ilffiS^9iKIAfiCjfi

hSSSm^Slmi£iM3^SmWXmim&ll

FRAME 1435 DAN 1467

Mu(kNm) _^___, ^^53716 297,335

cp **| 0,8 0,8

Mn (kNm) 317,1676 371,6688

Tc (Mpa) 54*55 24,90

fy (mpa) _________ 666 696

P1 0,85 0,85

pb o,'65'65 0,0280

p max o",o"27'6 0,0210

p pakai 6,6165 0,0105

m 18,426^6 18,4266

R, "S"^ 3,6938
oa- """——~"—~~' 85,8576 100,6206

ambil b (mm) """"""^^ 400 400

d (mm) ^^^^< 463797 501,549

d'(mm) 66 60

z(mm) 75 75
h "—"""~' 538,297 576,549

ambil h (mm) 800" 800

^SSSS^I^SSSSiW&&>mMKiiKAWI&SISiMHiLwiaii^^^W^^^^M
Tuiangan Desak

Y 0,4 6,4
K2 1,4775 1,4775

d (mm) 725 725

M , (kNm) 310,6454 310,6454

M2(kNm) ~ 6,4921 61,0233
as' (mm-; 25,0321 235,2933

Pakai tuiangan D 19 19

a (mm") 283 283

Jml Tuiangan 0,08833 0,83030

Jml Pakai 3 3

" 3D19 3D19 3D19

Tuiangan Tarik

p baru 0,0042 0,0042
as Daru(mm1) 1241,1562 1451,4174

Pakai tuiangan D 19 19

283 283

Jml tuiangan 4,3798 5,1217

Jml Pakai 6 6

Tul Pakai 6D19 6D19

Kontrol Momen Mg-

170o 1700

as (mm-) ' 850 850

C2(mm) -55,4440 -55,4440
C2(mm) 76,7664 76,7094
a (mm) 66,2636 65,2030
fs' (Mpa) 130,6965 130,6965

fs' pakai (Mpa) 130,6965 130,6965
Mn (kNm) 456,0996 456,0996
0,8 Mn ( KNm ) 364,8797 364,8767
Kontrol Aman Aman „

a 7155,1
b -153027,9 -153027,9
c -30605580 -30605580

Tuiangan Susut

As 640 640

Pakai P ( mm ) 12 12

AI Tualangan (mm2) 113 113

Jumlah Tuiangan 5,661712668 5,661712668

Jumlah pakai 6 6



FrAWi432 DAcVI lila

Mu (kNm) 344,907 251,028

<P 6,8 0,8

Mn (kNm) 431,1338 313,7850

fe (Mpa) 24,90 24,90

fy(mpa) 666 366

P1 0,85 0,85

Pb 0,0280 0,0266
p max 0,0210 6,6216
p pakai 6,6165 6,6165
m 18,4266 18,4266
K, 3,6938 3,6938

116,7194 84,9500

ambil b (mm) 400 400

d(mm) 540,184 460,842

a" (mm) 66 66
z(mm) 75 75
h 615,184 535,642
ambil h (mm) 800 800

fS> F&fM j^S&^||&^ S$gm WBSf&SM
TuFanganDesalc

Y 0,4 0,4
K2 1,4775 1,4775
d(mm) 725 725
M, (kNm) 310,6454 310,6454
M2(kNm) """" 120,4883 3,1396

464,5780 12,1055
Pakai tuiangan D 19 19

283 283

Jml Tuiangan 1,63939 0,04272
Jml Pakai 3 3

Tul Pakai 3D19 3D19

Tuiangan Tarik
p baru 0,0042 0,0042

1680,7022 1228,2296

Pakai tuiangan D 16 19

283 283

Jml tuiangan 5,9308 4,3341
Jml Pakai 6 6

Tul Pakai 6D19 6D19

Kontrol Momen Mg-

1766 1700

656 850

C2(mm) -55,4440 -55,4440
U2(mm) 76,7094 76,7664
a (mm) 65,2660 65,2030

130,6965 130,6965
fs' pakai (Mpa) 130,6965 130,6965
Mn (kNm) 456,0996 456,0996
0,8 Mn ( KNm ) 364,8797 364,8797
Kontrol Aman Aman

a 7196,1 7196,1
b -156627,6 -153027,9
c -30605580 -30605580

Tuiangan Susut
As 640 640

Pakai D ( mm ) 13 13

A1 Tualangan (mm2) 133 133

Jumlah Tuiangan 4,824181208 4,824181208
Jumlah pakai 6 6



LAMPIRAN

TABEL PERHITUNGAN

MOMEN KAPASITAS BALOK INDUK TEPI



MOMEN KAPASITAS

f c (Mpa)
fy (Mpa)
b (mm)
h (mm)
d' (mm)
z (mm)

d (mm)
TARIK

pakai tuiangan D (mm)
jumlah tuiangan

At (mm2)
As ada (mm )
DESAK

pakai tuiangan D (mm)
jumlah tuiangan
A, (mm

As' ada (mm )

Cc

Cs

Ts

C pakai (mm)
a (mm)
fs' (Mpa)
fs' pakai (Mpa)
momen kapasitas (Mpr) (kNm)
0,8*Mn (kNm)

Frame 124 dan 435

Mpr

24,9

390

700

1000

60

75

925

25

15

491

7359

25

491

4416

12593,175

2649375

3587695,313

-81,1123

155,6226

155,6226

132,2792

368,6711

368,6711

3091,3242

2473,0594

12593,175
-938320

-158962500

Mpr*
24,9

390

700

1000

60

75

940

25

491

2453

25

491

4416

12593,175

60
2649375

•75

1195898,438

-195,9440

80,5262

80,5262

68,4473

41,1759

41,1759

1078,5299

862,8239

12593,175
1453477

-198703125



f c (Mpa)
fy (Mpa)
b (mm)
h (mm)
d' (mm)

z(mm)
d(mm)
TARIK

pakai tuiangan D (mm)
jumlah tuiangan
A, (mm )

As ada (mm )
DESAK

pakai tuiangan D (mm)

jumlah tuiangan

A^ (mm )

As' ada (mm )

Cc

Cs

Ts

Ci

C pakai (mm)

a (mm)

fs1 (Mpa)

fs' pakai (Mpa)

MOMEN KAPASITAS

Frame 136 dan 434

Mpr"

24,9

390

700

1000

60

75

925

25

11

491

5397

25

491

2453

12593,175

1471875
c-60

2630976,563

^9,5335

141,5755

141,5755

120,3392

345,7187

345,7187

momen kapasitas (Mpr) (kNm) 2275,4924

0,8*Mn(kNm) 1820,3939

12593,175

-1159102

-88312500

Mpr*
24,9

390

700

1000

60

75

940

25

491

2944

25

11

491

5397

12593,175

3238125
75

1435078,125

-227,8249

84,6484

84,6484

71,9511

68,3889

68,3889

1288,4786

1030,7829

12593,175

1803047

-242859375



MOMEN KAPASITAS

Frame 135 dan 433

Mpr" Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z(mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 12 5

A, (mm ) 491 491

As ada (mm2) 5888 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 7 8

At (mm2) 491 491

As' ada (mm2) 3434 3925

Cc 12593,175 c 12593,175 c

Cs 2060625
c-60

c

2355000
c-75

c

Ts 2870156,25 1195898,438

Ci -72,0260 -173,0777

C2 136,3093 81,0356

C pakai (mm) 136,3093 81,0356
a (mm) 115,8629 68,8803
fs' (Mpa) 335,8948 44,6886
fs' pakai (Mpa) 335,8948 44,6886
momen kapasitas (Mpr) (kNm) 2486,2359 1078,4744
0,8*Mn (kNm) 1988,9887 862,7795

a 12593,175 12593,175
b -809531 1159102

c -123637500 -176625000



MOMEN KAPASITAS

Frame 134 dan 451

Mpr" Mpr

f c (Mpa) 24,9 24,9

fv (Mpa) 390 390
i / i r—l— . —

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z(mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

iumlah tuiangan 11 5
l Jim.

A, (mm ) 491 491

Asada (mm2) 5397 2453

DESAK

pakai tuiangan D (mm) 25 25

iumlah tulanqan 7 8
' 5 *—
A, (mm ) 491 491

As' ada (mm2) 3434 3925

Cc 12593,175 c 12593,175 c

Cs 2060625
c-60

c

2355000
c-75

c

Ts 2630976,563 1195898,438

Ci -78,9944 -173,0777

C2 124,2850 81,0356

C pakai (mm) 124,2850 81,0356

a (mm) 105,6422 68,8803

fs' (Mpa) 310,3431 44,6886

fs' pakai (Mpa) 310,3431 44,6886

momen kapasitas (Mpr) (kNm) 2287,0307 1078,4744

0,8*Mn (kNm) 1829,6246 862,7795

a 12593,175 12593,175

b -570352 1159102

c -123637500 -176625000



MOMEN KAPASITAS

Frame 149 dan 450

Mpr" Mpr*

f c (Mpa) 24,9 24,9

fv (MDa^ 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

iumlah tuiangan 15 5
J . 2 —.

A, (mm ) 491 491

As ada (mm2) 7359 2453

DESAK

oakai tuiangan D (mm) 25 25

iumlah tuiangan 9 8
i .

A, (mm ) 491 491

As' ada (mm2) 4416 3925

Cc 12593,175 c 12593,175 c

Cs 2649375
c--60

c

2355000
c-75

c

Ts 3587695,313 1195898,438

Ci -81,1123 -173,0777

C2 155,6226 81,0356

C pakai (mm) 155,6226 81,0356

a (mm) 132,2792 68,8803

fs' (Mpa) 368,6711 44,6886

fs' pakai (Mpa) 368,6711 44,6886

momen kapasitas (Mpr) (kNm) 3091,3242 1078,4744

0,8*Mn (kNm) 2473,0594 862,7795

a 12593,175 12593,175

b -938320 1159102

c -158962500 -176625000



MOMEN KAPASITAS

Frame 148 dan 449

Mpr" Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 11 5

Ai (mm2) 491 491

As ada (mm2) 5397 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 6 8

A, (mm2) 491 491

As' ada (mm2) 2944 3925

Cc 12593,175 c 12593,175 c

Cs 1766250
c-60

c
2355000

c-75

c

Ts 2630976,563 1195898,438

Ci -63,6160 -173,0777

C2 132,2823 81,0356

C pakai (mm) 132,2823 81,0356
a (mm) 112,4400 68,8803
fs' (Mpa) 327,8547 44,6886
fs' pakai (Mpa) 327,8547 44,6886
momen kapasitas (Mpr) (kNm) 2282,0917 1078,4744
0,8*Mn (kNm) 1825,6734 862,7795

a 12593,175 12593,175
b -864727 1159102
c -105975000 -176625000



MOMEN KAPASI1 AS

55Frame 147 dan 4

Mpr" Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 15 5

A, (mm2) 491 491

Asada (mm2) 7359 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 9 8

A, (mm2) 491 491

As' ada (mm2) 4416 3925

Cc 12593,175 c 12593,175 c

Cs 2649375
c-60

c

2355000
c -75

c

Ts 3587695,313 1195898,438

Ci -81,1123 -173,0777

C2 155,6226 81,0356

C pakai (mm) 155,6226 81,0356

a (mm) 132,2792 68,8803

fs' (Mpa) 368,6711 44,6886

fs' pakai (Mpa) 368,6711 44,6886

momen kapasitas (Mpr) (kNm) 3091,3242 1078,4744

0,8*Mn (kNm) 2473,0594 862,7795

a 12593,175 12593,175

b -938320 1159102

c -158962500 -176625000



MOMEN KAPASITAS

Frame 146 dan 454

Mpr" Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d* (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

iumlah tuiangan 13 5

1 5 2—
A, (mm ) 491 491

Asada (mm2) 6378 2453

DESAK

pakai tuiangan D (mm) 25 25

iumlah tuiangan 7 8
l _ 2 . 1

At (mm ) 491 491

As' ada (mm2) 3434 3925

Cc 12593,175 c 12593,175 c

Cs 2060625
c-60

c

2355000
c -75

c

Ts 3109335,938 1195898,438

Ci -65,8401 -173,0777

C2 149,1162 81,0356

C pakai (mm) 149,1162 81,0356

a (mm) 126,7488 68,8803

fs' (Mpa) 358,5775 44,6886

fs' pakai (Mpa) 358,5775 44,6886

momen kapasitas (Mpr) (kNm) 2683,2390 1078,4744

0,8*Mn (kNm) 2146,5912 862,7795

a 12593,175 12593,175

b -1048711 1159102

c -123637500 -176625000



f c (Mpa)
fy (Mpa)
b(mm)
h (mm)
d' (mm)
z(mm)

d (mm)
TARIK

pakai tuiangan D (mm)
jumlah tuiangan
^ (mm2)
As ada (mm )
DESAK

pakai tuiangan D(mm)
iumlah tuiangan

A1 (mm )

As' ada (mm )

Cc

Cs

Ts

C pakai (mm)

a (mm)
fs' (Mpa)

MOMEN KAPASITAS

Frame 319 dan 460

Mpr"

24,9

390

700

1000

60

75

925

25

11

491

5397

25

491

2453

12593,175

1471875

2630976,563

-49,5335

141,5755

141,5755

120,3392

345,7187

345,7187fs' pakai (Mpa)
momen kapasitas (Mpr) (kNm)
0,8*Mn (kNm)

2275,4924

1820,3939

12593,175

-1159102

-88312500

Mpr*
24,9

390

700

1000

60

75

940

25

491

2453

25

491

3925

12593,175

60
2355000

c-75

1195898,438

-173,0777

81,0356

81,0356

68,8803

44,6886
44,6886

1078,4744
862,7795

12593,175

1159102

-176625000



MOMEN KAPASITAS

Frame 318 dan 459

f c (Mpa)
fy (Mpa)
b(mm)
h (mm)
d' (mm)
z(mm)
d(mm)
TARIK

akai tuiangan D (mm)

Mpr"

24,9

390

700

1000

60

75

925

25

Mpr

24,9

390

700

1000

60

75

940

25

jumlah tuiangan

A, (mm

As ada (mm )

491

3925

491

2453

DESAK

pakai tuiangan D (mm)
iumlah tuiangan

A, (mm )

As' ada (mm )

Cc

Cs

25

491

2453

12593,175

1471875
60

25

491

3925

12593,175

2355000
75

Ts 1913437,5

-68,0257

1195898,438

-173,0777

103,0894 81,0356

C pakai (mm)

a (mm)

fs' (Mpa)

fs' pakai (Mpa)
momen kapasitas (Mpr) (kNm)

0,8*Mn(kNm)

103,0894

87,6259

250,7884

250,7884

1676,1378

1340,9102

81,0356

68,8803

44,6886

44,6886

1078,4744

862,7795

12593,175

-441563

12593,175

1159102

-88312500 -176625000



f c (Mpa)

fv (Mpa)
b(mm)
h (mm)
d' (mm)
z(mm)
d(mm)
TARIK

pakai tuiangan D(mm)
iumlah tuiangan

A! (mm )

As ada (mm
DESAK

pakai tuiangan D (mm)
jumlah tuiangan

A, (mm )

As' ada (mm )

Cc

Cs

Ts

Ci

C pakai (mm)
a (mm)
fs' (Mpa)

MOMEN KAPASITAS

Frame 314 dan 471

Mpr"

24,9

390

700

1000

60

75

925

25

491

4416

25

491

2453

12593,175

1471875
60

2152617,2

-60,9675

115,0240

115,0240

97,7704

287,0218

287,0218fs' pakai (Mpa)
momen kapasitas (Mpr) (kNm)
0,8*Mn (kNm)

1878,1139

1502,4911

12593,175

-680742

-88312500

Mpr*
24,9

390

700

1000

60

75

940

25

491

2453

25

491

3925

12593,175

2355000
c-75

1195898,4

-173,0777

81,0356

81,0356

68,8803

44,6886

44,6886
1078,4744

862,7795

12593,175
1159102

-1.77E+08



MOMEN KAPASITAS

Frame 313 dan 470

Mpr' Mpr

f c (Mpa) 24,9 24,9

fw (MDa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

7 (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 11 5
l , y —

A, (mm ) 491 491

Asada (mm2) 5397 2453

DESAK

Dakai tuiangan D (mm) 25 25

iumlah tuiangan 5 8
1 2—--

A, (mm ) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c-75

c

Ts 2630976,6 1195898,4

Ci -49,5335 -173,0777

C2 141,5755 81,0356

C pakai (mm) 141,5755 81,0356

a (mm) 120,3392 68,8803

fs' (Mpa) 345,7187 44,6886

fs' pakai (Mpa) 345,7187 44,6886

momen kapasitas (Mpr) (kNm) 2275,4924 1078,4744

0,8*Mn (kNm) 1820,3939 862,7795

a 12593,175 12593,175

b -1159102 1159102

c -8831250C -17662500G



MOMEN KAPASITAS

Frame 305 dan 475

f c (Mpa)
fy (Mpa)
b (mm)

h (mm)

d' (mm)
z (mm)
d (mm)

TARIK

pakai tuiangan D (mm)
jumlah tuiangan

A, (mm )

Mpr"

24,9

390

700

1000

60

75

925

25

12

491

Mpr*
24,9

390

700

1000

60

75

940

25

491

As ada (mm 5888 2453

DESAK

pakai tuiangan D (mm)
jumlah tuiangan

A, (mm

25

491

25

491

As' ada (mm )

Cc

Cs

2944

12593,175

1766250
c-60

3925

12593,175

2355000
c-75

Ts 2870156,3 1195898,4

-57,8381 -173,0777

145,4971 81,0356

C pakai (mm)

a (mm)

fs' (Mpa)

fs' pakai (Mpa)

momen kapasitas (Mpr) (kNm)

145,4971

123,6726

352,5725

352,5725

2479,3206

81,0356

68,8803

44,6886

44,6886

1078,4744

0,8*Mn(kNm) 1983,4565 862,7795

12593,175 12593,175

-1103906 1159102

-1.06E+08 -176625000



MOMEN KAPASITAS

Frame 304 dan 474

Mpr' Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d1 (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 11 5
« 5 *•
A% (mm ) 491 491

As ada (mm2) 5397 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8

A, (mm2) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c
2355000

c-75

c

Ts 2630976,6 1195898,4

c. -49,5335 -173,0777

C2 141,5755 81,0356

C pakai (mm) 141,5755 81,0356

a (mm) 120,3392 68,8803

fs' (Mpa) 345,7187 44,6886
fs' pakai (Mpa) 345,7187 44,6886
momen kapasitas (Mpr) (kNm) 2275,4924 1078,4744
0,8*Mn (kNm) 1820,3939 862,7795

a 12593,175 12593,175
b -1159102 1159102

c -88312500 -1.77E+08



MOMEN KAPASITAS

Frame 248 dan 408

Mpr" Mpr*
f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 8 5
2

A) (mm ) 491 491

As ada (mm2) 3925 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8

A} (mm2) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c
2355000

c-75

c

Ts 1913437,5 1195898,4

Ci -68,0257 -173,0777

C2 103,0894 81,0356

C pakai (mm) 103,0894 81,0356
a (mm) 87,6259 68,8803
fs' (Mpa) 250,7884 44,6886
fs' pakai (Mpa) 250,7884 44,6886
momen kapasitas (Mpr) (kNm) 1676,1378 1078,4744
0,8*Mn (kNm) 1340,9102 862,7795

a 12593,175 12593,175
b -441563 1159102

c -88312500 -1.77E+08



MOMEN KAPASITAS

Frame 247 dan 407

Mpr" Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z(mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

iumlah tuiangan 8 5
1 3
A, (mm ) 491 491

As ada (mm2) 3925 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8

A, (mm2) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c-75

c

Ts 1913437,5 1195898,4

Ci -68,0257 -173,0777

C2 103,0894 81,0356

C pakai (mm) 103,0894 81,0356

a (mm) 87,6259 68,8803

fs' (Mpa) 250,7884 44,6886

fs' pakai (Mpa) 250,7884 44,6886

momen kapasitas (Mpr) (kNm) 1676,1378 1078,4744

0,8*Mn (kNm) 1340,9102 862,7795

a 12593,175 12593,175

b -441563 1159102

C -88312500 -176625000



MOMEN KAPASITAS

Frame 272 dan 419

Mpr' | Mpr*
f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 8 5
5 * •• — —

A, (mm ) 491 491

As ada (mm2) 3925 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan
i _ Si

5 8

A1 (mm ) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c-75

c

Ts 1913437,5 1195898,4

Ci -68,0257 -173,0777

c2 103,0894 81,0356

C pakai (mm) 103,0894 81,0356

a (mm) 87,6259 68,8803

fs' (Mpa) 250,7884 44,6886

fs' pakai (Mpa) 250,7884 44,6886

momen kapasitas (Mpr) (kNm) 1676,1378 1078,4744

0,8*Mn (kNm) 1340,9102 862,7795

a 12593,175 12593,175

b -441563 1159102

c -88312500 -1.77E+08



MOMEN KAPASITAS

Frame 292 dan 418

Mpr" Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 8 5
—5 —

Ai (mm ) 491 491

As ada (mm2) 3925 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8

A, (mm2) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c-75

c

Ts 1913437,5 1195898,4

Ci -68,0257 -173,0777

C2 103,0894 81,0356

C pakai (mm) 103,0894 81,0356

a (mm) 87,6259 68,8803

fs' (Mpa) 250,7884 44,6886

fs' pakai (Mpa) 250,7884 44,6886
momen kapasitas (Mpr) (kNm) 1676,1378 1078,4744
0,8*Mn (kNm) 1340,9102 862,7795

a 12593,175 12593,175

b -441563 1159102

c -88312500 -176625000



MOMEN KAPASITAS

Frame 291 dan 396

Mpr" Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b(mm) 700 700

h (mm) 1000 1000

d" (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 10 5
3 —

A-, (mm ) 491 491

Asada (mm2) 4906 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8

A, (mm2) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c-75

c

Ts 2391796,9 1195898,4

Ci -54,8361 -173,0777

C2 127,8853 81,0356

C pakai (mm) 127,8853 81,0356

a (mm) 108,7025 68,8803

fs' (Mpa) 318,4978 44,6886

fs' pakai (Mpa) 318,4978 44,6886
momen kapasitas (Mpr) (kNm) 2078,0015 1078,4744
0,8*Mn (kNm) 1662,4012 862,7795

a 12593,175 12593,175

b -919922 1159102

c -88312500 -176625000



MOMEN KAPASITAS

Frame 290 dan 395
—

Mpr" Mpr*

fc (Mpa) 24,9 24,9
—

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 10 5
- 3 s—
A, (mm ) 491 491

As ada (mm2) 4906 2453

DESAK
—

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8
—j * .......

A, (mm ) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c-75

c

Ts 2391796,9 1195898,4

Ci -54,8361 -173,0777

c2 127,8853 81,0356

C pakai (mm) 127,8853 81,0356

a (mm) 108,7025 68,8803

fs' (Mpa) 318,4978 44,6886

fs' pakai (Mpa) 318,4978 44,6886

momen kapasitas (Mpr) (kNm) 2078,0015 1078,4744

0,8*Mn (kNm) 1662,4012 862,7795

a 12593,175 12593,175

b -919922 1159102

c -88312500 -1.77E+08



MOMEN KAPASITAS

Frame 289 dan 394

Mpr' Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60
—

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 9 5

A^ (mm2) 491 491

Asada (mm2) 4416 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8

A, (mm2) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c-75

c

Ts 2152617,2 1195898,4

Ci -60,9675 -173,0777

C2 115,0240 81,0356

C pakai (mm) 115,0240 81,0356

a (mm) 97,7704 68,8803

fs' (Mpa) 287,0218 44,6886

fs' pakai (Mpa) 287,0218 44,6886
momen kapasitas (Mpr) (kNm) 1878,1139 1078,4744

0,8*Mn (kNm) 1502,4911 862,7795

a 12593,175 12593,175

b -680742 1159102

c -88312500 -1.77E+08



MOMEN KAPASITAS

Frame 299 dan 382

Mpr' Mpr

f c (Mpa) 24,9 24,9

fv (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 8 5

Ai (mm2) 491 491

As ada (mm2) 3925 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8

A, (mm2) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c -75

c

Ts 1913437,5 1195898,4

Ci -68,0257 -173,0777

c2 103,0894 81,0356

C pakai (mm) 103,0894 81,0356

a (mm) 87,6259 68,8803

fs' (Mpa) 250,7884 44,6886

fs' pakai (Mpa) 250,7884 44,6886

momen kapasitas (Mpr) (kNm) 1676,1378 1078,4744

0,8*Mn (kNm) 1340,9102 862,7795

a 12593,175 12593,175

b -441563 1159102

c -88312500 -176625000



MOMEN KAPASITAS

Frame 298 dan 381

Mpr" Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 8 5
* 3 "
A, (mm ) 491 491

Asada (mm2) 3925 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8

A, (mm2) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c-75

c

Ts 1913437,5 1195898,4

Ci -68,0257 -173,0777

C2 103,0894 81,0356

C pakai (mm) 103,0894 81,0356

a (mm) 87,6259 68,8803
fs' (Mpa) 250,7884 44,6886

fs' pakai (Mpa) 250,7884 44,6886

momen kapasitas (Mpr) (kNm) 1676,1378 1078,4744
0,8*Mn (kNm) 1340,9102 862,7795

a 12593,175 12593,175
b -441563 1159102

c -88312500 -1.77E+08



MOMEN KAPASITAS

Frame 297 dan 380

Mpr' Mpr

f c (Mpa) 24,9 24,9

fv (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

iumlah tuiangan 8 5
J 3 s—
A^ (mm ) 491 491

As ada (mm2) 3925 2453

DESAK

pakai tuiangan D (mm) 25 25

iumlah tuiangan 5 8
1 * S—
A, (mm ) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c-75

c

Ts 1913437,5 1195898,4

Cl -68,0257 -173,0777

C2 103,0894 81,0356

C pakai (mm) 103,0894 81,0356

a (mm) 87,6259 68,8803

fs' (Mpa) 250,7884 44,6886

fs' pakai (Mpa) 250,7884 44,6886

momen kapasitas (Mpr) (kNm) 1676,1378 1078,4744

0,8*Mn (kNm) 1340,9102 862,7795

a 12593,175 12593,175

b -441563 1159102

c -88312500 -1.77E+08



LAMPIRAN

TABEL PERHITUNGAN

MOMEN KAPASITAS

BALOK INDUK TENGAH



MOMEN KAPASITAS

Frame 550 dan 660

Mpr" Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 17 5
i _ *-

A! (mm ) 491 491

Asada (mm2) 8341 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 11 10

Ai (mm2) 491 491

As' ada (mm2) 5397 4906

Cc 12593,175 c 12593,175 c

Cs 3238125
c-60

c

2943750
c-75

c

Ts 4066054,688 1195898,438

Ci -95,6136 -218,8884

C2 161,3579 80,0948

C pakai (mm) 161,3579 80,0948

a (mm) 137,1542 68,0806

fs' (Mpa) 376,8934 38,1657

fs' pakai (Mpa) 376,8934 38,1657

momen kapasitas (Mpr) (kNm) 3499,7086 1078,5748

0,8*Mn (kNm) 2799,7669 862,8599

a 12593,175 12593,175

b -827930 1747852

c -194287500 -220781250



MOMEN KAPASITAS

Frame 554 dan 659

Mpr" Mpr*
f c (Mpa) 24,9 24,9
fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 13 7

A, (mm2) 491 491

As ada (mm2) 6378 3434

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 8 12

A, (mm2) 491 491

As' ada (mm2) 3925 5888

Cc 12593,175 c 12593,175 c

Cs 2355000
c-60

c
3532500

c-75

c

Ts 3109335,938 1674257,813

Ci -80,1288 -236,5115

C2 140,0291 88,9520

C pakai (mm) 140,0291 88,9520
a (mm) 119,0248 75,6092
fs' (Mpa) 342,9107 94,1094
fs' pakai (Mpa) 342,9107 94,1094
momen kapasitas (Mpr) (kNm) 2690,4354 1498,2099
0,8*Mn (kNm) 2152,3484 1198,5679

a 12593,175 12593,175
b -754336 1858242

c -141300000 -264937500



MOMEN KAPASITAS

Frame 553 dan 658

Mpr' Mpr*
f c (Mpa) 24, £) 24, £)

fy (Mpa) 39C) 39C
b (mm) 70C 70C
h (mm) 100C 1000
d' (mm) 60 60
z (mm) 75 75
d (mm) 925 940
TARIK

pakai tuiangan D (mm) 25 25
jumlah tuiangan 14 5
At (mm2) 491 491

Asada (mm2) 6869 2453
DESAK

pakai tuiangan D (mm) 25 25
jumlah tuiangan 9 8
Ai (mm2) 491 491

As' ada (mm2) 4416 3925
Cc 12593,175 c 12593,175 c

Cs 2649375
c-60

c
2355000

c-75

c

Ts 3348515,625 1195898,438
Ci -87,9714 -173,0777
C2 143,4888 81,0356
C pakai (mm) 143,4888 81,0356
a (mm) 121,9655 68,8803
fs' (Mpa) 349,1093 44,6886
fs' pakai (Mpa) 349,1093 44,6886
momen kapasitas (Mpr) (kNm) 2894,6902 1078,4744
0,8*Mn (kNm) 2315,7522 862,7795

....

a 12593,175 12593,175
b -699141 1159102
c -158962500 -176625000



MOMEN KAPASITAS

Frame 652 dan 669

Mpr' Mpr*
f c (Mpa) 24,9 24,9
fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 12 5

A, (mm2) 491 491

As ada (mm2) 5888 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 8 8

At (mm2) 491 491

As' ada (mm2) 3925 3925

Cc 12593,175 c 12593,175 c

Cs 2355000
c-60

c
2355000

c-75

c

Ts 2870156,25 1195898,438

Cl -87,4291 -173,0777

C2 128,3367 81,0356

C pakai (mm) 128,3367 81,0356
a (mm) 109,0862 68,8803
fs' (Mpa) 319,4879 44,6886
fs' pakai (Mpa) 319,4879 44,6886
momen kapasitas (Mpr) (kNm) 2491,5044 1078,4744
0,8*Mn (kNm) 1993,2035 862,7795

a 12593,175 12593,175
b -515156 1159102

c -141300000 -176625000



MOMEN KAPASITAS

Frame 559 dan 668

Mpr" Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d1 (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 16 5
3 *

A1 (mm ) 491 491

Asada (mm2) 7850 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 10 8

A, (mm2) 491 491

As' ada (mm2) 4906 3925

Cc 12593,175 c 12593,175 c

Cs 2943750
c-60

c

2355000
c-75

c

Ts 3826875 1195898,438

Ci -88,4471 -173,0777

C2 158,5744 81,0356

C pakai (mm) 158,5744 81,0356

a (mm) 134,7883 68,8803

fs' (Mpa) 372,9772 44,6886

fs' pakai (Mpa) 372,9772 44,6886

momen kapasitas (Mpr) (kNm) 3295,4811 1078,4744

0,8*Mn (kNm) 2636,3849 862,7795

a 12593,175 12593,175

b -883125 1159102

c -176625000 -176625000



MOMEN KAPASITAS

Frame 557 dan 672

Mpr" Mpr*
f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b(mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 17 5
' 3 "
A1 (mm ) 491 491

As ada (mm2) 8341 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 11 8

A, (mm2) 491 491

As' ada (mm2) 5397 3925

Cc 12593,175 c 12593,175 c

Cs 3238125
c-60

c

2355000
c -75

c

Ts 4066054,688 1195898,438

Ci -95,6136 -173,0777

C2 161,3579 81,0356

C pakai (mm) 161,3579 81,0356

a (mm) 137,1542 68,8803

fs' (Mpa) 376,8934 44,6886

fs' pakai (Mpa) 376,8934 44,6886

momen kapasitas (Mpr) (kNm) 3499,7086 1078,4744

0,8*Mn (kNm) 2799,7669 862,7795

a 12593,175 12593,175

b -827930 1159102

c -194287500 -176625000



MOMEN KAPASITAS

Frame 556 dan 671

Mpr" Mpr*
f c (Mpa) 24,9 24,9
fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 15 5

A1 (mm2) 491 491

As ada (mm2) 7359 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 10 8

A, (mm2) 491 491

As' ada (mm2) 4906 3925

Cc 12593,175 c 12593,175 c

Cs 2943750
c-60

c

2355000
c-75

c

Ts 3587695,313 1195898,438

Ci -95,5903 -173,0777

c2 146,7247 81,0356

C pakai (mm) 146,7247 81,0356
a (mm) 124,7160 68,8803
fs' (Mpa) 354,6426 44,6886
fs' pakai (Mpa) 354,6426 44,6886
momen kapasitas (Mpr) (kNm) 3098,9995 1078,4744
0,8*Mn (kNm) 2479,1996 862,7795

a 12593,175 12593,175
b -643945 1159102

c -176625000 -176625000



MOMEN KAPASITAS

Frame 612 dan 675

Mpr" Mpr*
f c (Mpa) 24,9 24,9
fy (Mpa) 390 390
b (mm) 700 700
h (mm) 1000 1000

d' (mm) 60 60
z (mm) 75 75
d (mm) 925 940
TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 12 5

A, (mm2) 491 491

As ada (mm2) 5888 2453
DESAK

pakai tuiangan D (mm) 25 25
jumlah tuiangan 7 8

A, (mm2) 491 491

As' ada (mm2) 3434 3925

Cc 12593,175 c 12593,175 c

Cs 2060625
c-60

c
2355000

c-75

c

Ts 2870156,25 1195898,438
Ci -72,0260 -173,0777

C2 136,3093 81,0356
C pakai (mm) 136,3093 81,0356
a (mm) 115,8629 68,8803
fs' (Mpa) 335,8948 44,6886
fs' pakai (Mpa) 335,8948 44,6886
momen kapasitas (Mpr) (kNm) 2486,2359 1078,4744
0,8*Mn (kNm) 1988,9887 862,7795

I

a 12593,175 12593,175
b -809531 1159102
c -123637500 -176625000 I



MOMEN KAPASITAS

Frame 611 dan 674

Mpr" Mpr*
f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b(mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 9 5

Ai (mm2) 491 491

As ada (mm2) 4416 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8

Ai (mm2) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c-75

c

Ts 2152617,188 1195898,438

Ci -60,9675 -173,0777

c2 115,0240 81,0356

C pakai (mm) 115,0240 81,0356

a (mm) 97,7704 68,8803

fs' (Mpa) 287,0218 44,6886

fs' pakai (Mpa) 287,0218 44,6886

momen kapasitas (Mpr) (kNm) 1878,1139 1078,4744

0,8*Mn (kNm) 1502,4911 862,7795

a 12593,175 12593,175

b -680742 1159102

c -88312500 -176625000



MOMEN KAPASITAS

Frame 609 dan 681

Mpr' Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 10 5

At (mm2) 491 491

As ada (mm2) 4906 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8
• j *—
A, (mm ) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c -75

c

Ts 2391796,9 1195898,4

Ci -54,8361 -173,0777

c2 127,8853 81,0356

C pakai (mm) 127,8853 81,0356

a (mm) 108,7025 68,8803

fs' (Mpa) 318,4978 44,6886

fs' pakai (Mpa) 318,4978 44,6886

momen kapasitas (Mpr) (kNm) 2078,0015 1078,4744

0,8*Mn (kNm) 1662,4012 862,7795

a 12593,175 12593,175

b -919922 1159102

c -88312500 -1.77E+08



MOMEN KAPASITAS

Frame 608 dan 680

Mpr" Mpr*
f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 12 5

A, (mm2) 491 491

As ada (mm2) 5888 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 7 8

A, (mm2) 491 491

As' ada (mm2) 3434 3925

Cc 12593,175 c 12593,175 c

Cs 2060625
c-60

c

2355000
c-75

c

Ts 2870156,3 1195898,4

Ci -72,0260 -173,0777

C2 136,3093 81,0356

C pakai (mm) 136,3093 81,0356

a (mm) 115,8629 68,8803
fs' (Mpa) 335,8948 44,6886
fs' pakai (Mpa) 335,8948 44,6886

momen kapasitas (Mpr) (kNm) 2486,2359 1078,4744

0,8*Mn (kNm) 1988,9887 862,7795

a 12593,175 12593,175

b -809531 1159102

c -1.24E+08 -176625000



MOMEN KAPASITAS

Frame 604 dan 684

Mpr" Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 13 5
i , s—:

Ai (mm ) 491 491

As ada (mm2) 6378 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 8 8

A! (mm2) 491 491

As' ada (mm2) 3925 3925

Cc 12593,175 c 12593,175 c

Cs 2355000
c-60

c

2355000
c-75

c

Ts 3109335,9 1195898,4

Ci -80,1288 -173,0777

C2 140,0291 81,0356

C pakai (mm) 140,0291 81,0356

a (mm) 119,0248 68,8803

fs' (Mpa) 342,9107 44,6886

fs' pakai (Mpa) 342,9107 44,6886

momen kapasitas (Mpr) (kNm) 2690,4354 1078,4744

0,8*Mn (kNm) 2152,3484 862,7795

a 12593,175 12593,175

b -754336 1159102

c -1.41E+08 -176625000



MOMEN KAPASITAS

Frame 603 dan 683

Mpr" Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b(mm) 700 700

h(mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d(mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

iumlah tuiangan 12 5
' 2—-a
A, (mm ) 491 491

As ada (mm2) 5888 2453

DESAK

pakai tuiangan D (mm) 25 25

iumlah tuiangan 7 8
1 3 *
Ai (mm ) 491 491

As' ada (mm2) 3434 3925

Cc 12593,175 c 12593,175 c

Cs 2060625
c-60

c

2355000
c-75

c

Ts 2870156,3 1195898,4

Ci -72,0260 -173,0777

c2 136,3093 81,0356

C pakai (mm) 136,3093 81,0356

a (mm) 115,8629 68,8803

fs' (Mpa) 335,8948 44,6886

fs' pakai (Mpa) 335,8948 44,6886

momen kapasitas (Mpr) (kNm) 2486,2359 1078,4744

0,8*Mn (kNm) 1988,9887 862,7795

a 12593,175 12593,175

b -809531 1159102

c -123637500 -1.77E+08



MOMEN KAPASITAS

Frame 581 dan 651

Mpr" Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z(mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

iumlah tuiangan 11 5
> .—-z

A, (mm ) 491 491

As ada (mm2) 5397 2453

DESAK

pakai tuiangan D (mm) 25 25

iumlah tuiangan 5 8
i _ 2--

A, (mm ) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c-75

c

Ts 2630976,6 1195898,4

Ci -49,5335 -173,0777

C2 141,5755 81,0356

C pakai (mm) 141,5755 81,0356

a (mm) 120,3392 68,8803

fs' (Mpa) 345,7187 44,6886

fs' pakai (Mpa) 345,7187 44,6886

momen kapasitas (Mpr) (kNm) 2275,4924 1078,4744

0,8*Mn (kNm) 1820,3939 862,7795

a 12593,175 12593,175

b -1159102 1159102

c -88312500 -1.77E+08



fc (Mpa)
fy (Mpa)
b(mm)

h(mm)
d' (mm)
z(mm)
d (mm)
TARIK

pakai tuiangan D (mm)
iumlah tuiangan

A, (mm )

As ada (mm )

DESAK

pakai tuiangan D(mm)
jumlah tuiangan
A1 (mm )

As' ada (mm )

Cc

Cs

Ts

Ci

C pakai (mm)

a (mm)

fs' (Mpa)

MOMEN KAPASITAS

Frame 580 dan 650

Mpr"

24,9

390

700

1000

60

75

925

25

491

3925

25

491

2453

12593,175

1471875
60

1913437,5

-68,0257

103,0894

103,0894

87,6259

250,7884

250,7884fs' pakai (Mpa)
momen kapasitas (Mpr) (kNm)
0,8*Mn (kNm)

1676,1378

1340,9102

12593,175

-441563

-88312500

Mpr*
24,9

390

700

1000

60

75

940

25

491

2453

25

491

3925

12593,175

2355000
c-75

1195898,4

-173,0777

81,0356

81,0356

68,8803

44,6886

44,6886

1078,4744

862,7795

12593,175

1159102

-176625000



MOMEN KAPASITAS

Frame 584 dan 657

Mpr' Mpr*

f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b(mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z(mm) 75 75

d(mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

iumlah tuiangan 9 5
1 3 a
Ai (mm ) 491 491

Asada (mm2) 4416 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8

A, (mm2) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c -75

c

Ts 2152617,2 1195898,4

Ci -60,9675 -173,0777

c2 115,0240 81,0356

C pakai (mm) 115,0240 81,0356

a (mm) 97,7704 68,8803

fs' (Mpa) 287,0218 44,6886

fs' pakai (Mpa) 287,0218 44,6886

momen kapasitas (Mpr) (kNm) 1878,1139 1078,4744

0,8*Mn (kNm) 1502,4911 862,7795

a 12593,175 12593,175

b -680742 1159102

c -88312500 -1.77E+08



MOMEN KAPASITAS

Frame 595 dan 656

Mpr' Mpr*
f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z(mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 9 5

A, (mm2) 491 491

As ada (mm2) 4416 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8

Ai (mm2) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c-75

c

Ts 2152617,2 1195898,4

Ci -60,9675 -173,0777

C2 115,0240 81,0356

C pakai (mm) 115,0240 81,0356

a (mm) 97,7704 68,8803

fs' (Mpa) 287,0218 44,6886

fs' pakai (Mpa) 287,0218 44,6886

momen kapasitas (Mpr) (kNm) 1878,1139 1078,4744

0,8*Mn (kNm) 1502,4911 862,7795

a 12593,175 12593,175

b -680742 1159102

c -88312500 -176625000



f c (Mpa)
fy (Mpa)
b(mm)
h(mm)
d' (mm)
z(mm)
d (mm)
TARIK

pakai tuiangan D(mm)
iumlah tuiangan

Ai (mm )

As ada (mm )
DESAK

pakai tuiangan D(mm)
jumlah tuiangan
At (mm )

As' ada (mm )

Cc

Cs

Ts

Ci

C pakai (mm)
a (mm)
fs' (Mpa)

MOMEN KAPASITAS

Frame 594 dan 647

Mpr"
24,9

390

700

1000

60

75

925

25

11

491

5397

25

491

2453

12593,175

1471875
60

2630976,6

-49,5335

141,5755

141,5755
120,3392
345,7187
345,7187fs' pakai (Mpa)

momen kapasitas (Mpr) (kNm)
0,8*Mn (kNm)

2275,4924
1820,3939

12593,175

-1159102

-88312500

Mpr*
24,9

390

700

1000

60

75

940

25

491

2453

25

9

491

4416

12593,175

2649375
•75

1195898,4

-195,9440

80,5262

80,5262

68,4473
41,1759

41,1759

1078,5299
862,8239

12593,175
1453477

-198703125



MOMEN KAPASITAS

Frame 593 dan 646

Mpr' Mpr*
f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 11 5

A, (mm2) 491 491

Asada (mm2) 5397 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 9

At (mm2) 491 491

As' ada (mm2) 2453 4416

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2649375
c-75

c

Ts 2630976,6 1195898,4

Ci -49,5335 -195,9440

C2 141,5755 80,5262

C pakai (mm) 141,5755 80,5262
a (mm) 120,3392 68,4473
fs" (Mpa) 345,7187 41,1759
fs' pakai (Mpa) 345,7187 41,1759
momen kapasitas (Mpr) (kNm) 2275,4924 1078,5299
0,8*Mn (kNm) 1820,3939 862,8239

a 12593,175 12593,175
b -1159102 1453477

c -88312500 -1.99E+08



MOMEN KAPASITAS

Frame 592 dan 645

Mpr" Mpr*
f c (Mpa) 24, £) 24, £)

fy (Mpa) 39CI 39C
b(mm) 70C 70C
h (mm) 100C 1000
d' (mm) 60 60
z(mm) 75 75
d (mm) 925 940
TARIK

pakai tuiangan D (mm) 25 25
jumlah tuiangan 10 5
A, (mm2) 491 491

As ada (mm2) 4906 2453
DESAK

pakai tuiangan D (mm) 25 25
jumlah tuiangan 5 8
Ai (mm2) 491 491

As' ada (mm2) 2453 3925
Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c
2355000

c-75

c

Ts 2391796,9 1195898,4
Ci -54,8361 -173,0777
C2 127,8853 81,0356
C pakai (mm) 127,8853 81,0356
a (mm) 108,7025 68,8803
fs' (Mpa) 318,4978 44,6886
fs' pakai (Mpa) 318,4978 44,6886
momen kapasitas (Mpr) (kNm) 2078,0015 1078,4744
0,8*Mn (kNm) 1662,4012 862,7795

a 12593,175 12593,175
b -919922 1159102
c -88312500 -1.77E+08



MOMEN KAPASITAS

Frame 600 dan 640

M Pr" Mpr*
f c (Mpa) 24,9 24,9
fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 9 5

A, (mm2) 491 491

Asada (mm2) 4416 2453
DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8

A, (mm2) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c
2355000

c-75

c

Ts 2152617,2 1195898,4

Ci -60,9675 -173,0777

C2 115,0240 81,0356

C pakai (mm) 115,0240 81,0356
a (mm) 97,7704 68,8803
fs' (Mpa) 287,0218 44,6886
fs' pakai (Mpa) 287,0218 44,6886
momen kapasitas (Mpr) (kNm) 1878,1139 1078,4744
0,8*Mn (kNm) 1502,4911 862,7795

a 12593,175 12593,175
b -680742 1159102
c -88312500 -176625000



MOMEN KAPASITAS

Frame 599 dan 639

Mpr Mpr*
f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d' (mm) 60 60

z(mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 8 5

At (mm2) 491 491

As ada (mm2) 3925 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8

A, (mm2) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c-75

c

Ts 1913437,5 1195898,4

Ci -68,0257 -173,0777

C2 103,0894 81,0356

C pakai (mm) 103,0894 81,0356

a (mm) 87,6259 68,8803

fs' (Mpa) 250,7884 44,6886

fs' pakai (Mpa) 250,7884 44,6886

momen kapasitas (Mpr) (kNm) 1676,1378 1078,4744

0,8*Mn (kNm) 1340,9102 862,7795

a 12593,175 12593,175

b -441563 1159102

c -88312500 -1.77E+08



MOMEN KAPASITAS

Frame 598 dan 638

Mpr' Mpr*
f c (Mpa) 24,9 24,9
fy (Mpa) 390 390

b (mm) 700 700

h (mm) 1000 1000

d" (mm) 60 60

z (mm) 75 75

d (mm) 925 940

TARIK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 8 5

A, (mm2) 491 491

As ada (mm2) 3925 2453

DESAK

pakai tuiangan D (mm) 25 25

jumlah tuiangan 5 8

A, (mm2) 491 491

As' ada (mm2) 2453 3925

Cc 12593,175 c 12593,175 c

Cs 1471875
c-60

c

2355000
c-75

c

Ts 1913437,5 1195898,4

Ci -68,0257 -173,0777

C2 103,0894 81,0356

C pakai (mm) 103,0894 81,0356
a (mm) 87,6259 68,8803
fs' (Mpa) 250,7884 44,6886
fs' pakai (Mpa) 250,7884 44,6886
momen kapasitas (Mpr) (kNm) 1676,1378 1078,4744
0,8*Mn (kNm) 1340,9102 862,7795

a 12593,175 12593,175
b •441563 1159102

c -88312500 -1.77E+08



LAMPIRAN

TABEL PERHITUNGAN

MOMEN KAPASITAS

BALOK ANAK

BALOK LINTANG



MOMEN KAPASITAS

BALOK ANAK

Mpr" Mpr*
f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 400 400

h (mm) 800 800

d' (mm) 60 60

z (mm) 75 75

d (mm) 725 740

TARIK

pakai tuiangan D (mm) 19 19

jumlah tuiangan 6 4

A, (mm2) 283 283

As ada (mm2) 1700 1134

DESAK

pakai tuiangan D (mm) 19 19

jumlah tuiangan 4 6

A, (mm2) 283 283

As' ada (mm2) 1134 1700

Cc 7196,1 c 7196,1 c

Cs 680124
c-60

c

1020186
c-75

c

Ts 828901,125 552600,75

Ci -65,6734 -140,6009

C2 86,3481 75,6233

C pakai (mm) 86,3481 75,6233

a (mm) 73,3959 64,2798

fs' (Mpa) 183,0828 4,9451

fs' pakai (Mpa) 183,0828 4,9451

momen kapasitas (Mpr) (kNm) 565,6984 390,9298

0,8*Mn (kNm) 452,5588 312,7438

a 7196,1 7196,1

b -148777 467585

c 40807440 -76513950



MOMEN KAPASITAS

BALOK LINTANG STRUKTUR BAWAH

Mpr" Mpr*
fc (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 400 400

h (mm) 800 800

d' (mm) 60 60

z(mm) 75 75

d (mm) 725 740

TARIK

pakai tuiangan D (mm) 22 22

jumlah tuiangan 6 4

A, (mm2) 380 380

As ada (mm2) 2280 1520

DESAK

pakai tuiangan D (mm) 22 22

jumlah tuiangan 4 6

A, (mm2) 380 380

As' ada (mm2) 1520 2280

Cc 7196,1 c 7196,1 c

Cs 911856
c-60

c

1367784
c-75

c

Ts 1111324,5 740883

Ci -74,4298 -170,6521

C2 102,1488 83,5353

C pakai (mm) 102,1488 83,5353

a (mm) 86,8265 71,0050

fs' (Mpa) 247,5730 61,3056

fs' pakai (Mpa) 247,5730 61,3056

momen kapasitas (Mpr) (kNm) 751,2233 518,5266

0,8*Mn (kNm) 600,9786 414,8213

a 7196,1 7196,1

b -199469 626901

c -54711360 -102583800



MOMEN KAPASITAS

BALOK LINTANG STRUKTUR ATAS JENIS 1

Mpr" Mpr*
f c (Mpa) 24,9 24,9

fy (Mpa) 390 390

b (mm) 400 400

h (mm) 800 800

d' (mm) 60 60

z (mm) 75 75

d (mm) 725 740

TARIK

pakai tuiangan D (mm) 22 22

jumlah tuiangan 9 4

A, (mm2) 380 380

As ada (mm2) 3419 1520

DESAK

pakai tuiangan D (mm) 22 22

jumlah tuiangan 6 6

A, (mm2) 380 380

As' ada (mm2) 2280 2280

Cc 7196,1 c 7196,1 c

Cs 1367784
c-60

c
1367784

c-75

c

Ts 1666986,75 740883

Ci -88,0068 -170,6521

C2 129,5852 83,5353

C pakai (mm) 129,5852 83,5353

a (mm) 110,1474 71,0050

fs' (Mpa) 322,1906 61,3056

fs' pakai (Mpa) 322,1906 61,3056

momen kapasitas (Mpr) (kNm) 1113,1400 518,5266

0,8*Mn (kNm) 890,5120 414,8213

a 7196,1 7196,1

b -299203 626901

c -82067040 -102583800



MOMEN KAPASITAS

BALOK LINTANG STRUKTUR ATAS JENIS 2

Mpr" Mpr*
f c (Mpa) 24,9 24,9
fy (Mpa) 390 390

b (mm) 400 400

h (mm) 800 800
d' (mm) 60 60

z (mm) 75 75
d (mm) 725 740
TARIK

pakai tuiangan D (mm) 22 22

jumlah tuiangan 12 4

A-, (mm2) 380 380

As ada (mm2) 4559 1520
DESAK

pakai tuiangan D (mm) 22 22
jumlah tuiangan 8 7

A, (mm2) 380 380

As' ada (mm2) 3040 2660

Cc 7196,1 c 7196,1 c

Cs 1823712
c-60

1595748
c-75

c c

Ts 2222649 740883

Ci -98,6700 -201,3819

C2 154,1080 82,5863
C pakai (mm) 154,1080 82,5863
a (mm) 130,9918 70,1983
fs' (Mpa) 366,3975 55,1154
fs' pakai (Mpa) 366,3975 55,1154
momen kapasitas (Mpr) (kNm) 1471,9668 518,5990
0,8*Mn (kNm) 1177,5734 414,8792

a 7196,1 7196,1
b -398937 854865

c -109422720 -119681100



LAMPIRAN

PERHITUNGAN TULANGAN GESER

BALOK INDUK TEPI



1 Perhitunqan Sengkang frame 124 dan 435 |
I I

| B Kolom II 1,2 ft m |

| LBalok II 5 It m |

| L netto ft 3,8 || m |
| MG" ft 3091,32 H KNm

I MG* It 1078,52 H_ KNm J

I VE 1|1097,3263|| KN

| VDa 11 40,41 |l KN I

| VDb II 181,95 H KN J

| VLa II 60,28 H KN |

| VLb II 60,28 l| KN J
181,95

1.5*(VO+VL) 363,345

60,28

1460,671

I B II 700 II mm ]
t H || 1000 11 mm j
I fc It 24,9 II MPa J
IFySengkangll 390 II MPa j

I z It 75 II mm J

I o II 925 II mm |

VL

VE

1097,326316

Dalam Sendi Plastis

Vc 11 0 tl KN

Vs, |i 2434,4521| KN
Diameter fl 13 || mm

Ad, 132,665 jj mrn"
Kaki 4 II

S H 78,63601|| mm

S PAKAI 2D13-75

Luar Sendi Plastis

Vc H538,5042 H KN

Vs2 |j 1709,7111( KN

Diameter|[ 13 |J mm

A01 | 132,665 |_mm'

Kaki || 4 «
S {| 111,9696(1 mm

S PAKAI 2D13-100

60,28



Perhitungan Sengkang frame 136 dan 434

Lnetto 1 3.8 H~~m—|

MG" It 2486,23 F KNm_
H1078,52 |j KNm

37,87

I B || 700 II mm X\
I H || 1000 II mm j

I fc II 24,9 II MPa |

IFy SengkangH 390 II MPa |

I z II 75 II mm j

I D II 925 II mm |

Dalam Sendi Plastis I

Vc It o 1 KN |

Vs, 11638,9121| KN j
Diameter II 13 || mm |

A01 132,665 | mm' 1

Kaki II 4 || I
S || 116,8065|| mm |

S PAKAI 2D13-100

A

-7,7

45,255

983,3471

VL

VE

938,0921053

1 Luar Sendi Plastis

1 Vc |1538,5042|| KN

j VS2 j| 914,7761 |l KN

| Diameter || 13 || mm

| Aa, 132,665 mm'

I Kaki U 4 «
| S || 209,2704 |T~ mm

S PAKAI 2D13-200

B

-7,7



-214,37

VD

I B II 700 ll mm I

I H II 1000 II mm |

I fc II 24,9 II MPa |

I Fy Sengkan< 390 MPa |

I z II 75 II mm |
I D 1 925 II mm |

II 156,9287||~ mm |

S PAKAI 2D13-150 ]

VL

| Luar Sendi Plastis |
Vc J} 538,5042 |J KN

| VS2 |j 495,8513 KN

| Diameter|| 13 || mm

j Aa, || 132,665 || mm'

I Kaki II 4 |
j S ||386,07461| mm

1 S PAKAI 2D,3-200



I Perhitungan Sengkang frame 134 dan 451 |

1 B Kolom 1,2 II m |

| L Balok 5 II m |

| L netto 3,8 It m

| MG" 2287,03 || KNm |

| MG* 1078,52 tt KNm

1 VE 885,6711B KN |

| VDa -285.95 B KN |

| VDb -144,87 II KN |
| VLa -102,26 || KN j
| VLb -102,26 || KN |

VD

I B II 700 II mm |

I H J| 1000 II mm _j
i fc ll 24,9 II MPa J

I Fy Senqkanq H 390 II MPa J

I z ll 75 1 mm j
I D II 925 1 mm J

| Dalam Sendi Plastis |

| Vc 0 KN_]
j Vs, || 858,29341| KN J
| Diameter 13 mm |

| Aai ~"]| 132,665 mm' |

| Kaki II 4 II 1
I s || 223,04211| mm |

S PAKAI 2D,3-200

VL

VE

885,6710526

| Luar Sendi Plastis

j Vc j| 538,5042]| KN
| VSj 134,15771 KN

| Diameter|| 13 || mm
I Aai 132,665 mm'

I Kaki II 2 H

| S j| 713,4724|| mm

j SPAKAI D,3-200

-102,26



1 Perhitungan Sengkang frame 149 dan 450 |
| B Kolom II 1,2 II m |
t L Balok II 5 || m |
| L netto II 3,8 « m

| MG" It 3091,32 |t KNm

I MG+ jl 1078,52 L KNm |
I VE |11097,326|| KN |

| VDa _J -327,63 L KN J

I VDb 11 -186,55 L KN J

I VLa H -131,56 H KN |
I VLb II -131,56 || KN J

VD

-327,63

1.5*(VD+VL)

VL

VE

1097,326316

I B l| 700 I mm |
| H |t 1000 I mm j
| fc |l 24,9 J MPa l
| Fy Sengkang j} 390 | MPa |
I Z 1 75 | mm |
1 D B 925 | mm j

Dalam Sendi Plastis

Vc || 0 || KN
Vs, || 1033,602 I KN

Diameter 13 j mm

A0, 132,665 mm'

Kaki || 4 I
S J 185,2121 | mm

S PAKAI 2D13-180

Luar Sendi Plastis

Vc || 538,5042)] KN
Vs2 309,4665 KN

Diameter 13 || mm
Aai 132,665 || mm'
Kaki H 2 H

S J 309,29941| mm

S PAKAI D13-200

B

-131,56



| Perhitungan Sengkang frame 148 dan 449 I

| B Kolom 1,2 || m |

| L Balok 5 II m |

| Lnetto 3,8 It m |

| MG" 2282,09 || KNm |

| MG+ 1078,52 || KNm
1 VE 884,371111 KN |

I VDa -112,89 H KN |

| VDb 28,19 || KN I

| VLa -180,96 H KN I

| VLb -180,96 K KN |

28,19

-112,89

I B || 700 II mm |

I H || 1000 II mm |
I fc It 24,9 II MPa |
I Fy Sengkang it 390 II MPa 1

I z || 75 1 mm j
I D ll 925 II mm |

VL

VE

884,3710526

Dalam Sendi Plastis

Vc J| 0 J[ KN
Vs, 1092,027 KN

Diameter 13 || mm
A01 132,665 || mm"
Kaki |( 4 ||

S jl 175,303|| mm

S PAKAI 2D13-170

Luar Sendi Plastis

Vc 538,50421| KN
Vs2 367,891 KN

Diameter|| 13 mm

Ao, 132,665 mm'

Kaki II 2 I

S || 260,179811 mm

S PAKAI D13-200

B

-180,96



| Perhitungan Sengkang frame 147 dan 455 I

| B Kolom 1,2 It m |
| L Balok 5 II m |

Lnetto 3,8 || m
| MG" 3091,32 || KNm

MG* 1078,52 |] KNm
| VE 1097,326|| KN J
| VDa -188,83 || KN I
| VDb -47,75 || KN I
| VLa -195,55 |l KN ]
| VLb -195.55J KN J

VD

-188,83

1.5*(VD+VL)

I B | 700 || mm I

I H | 1000 ll_ mm J
I fc I 24,9 H MPa |
| Fy Sengkang j 390 H MPa |
I z | 75 || mm |

I D I 925 H mm J

VL

VE

1097,326316

Dalam Sendi Plastis

Vc 0 || KN
Vs, 1220,627 KN

Diameter 13 mm

Aa, 132,665 || mm'
Kaki J( 4 |f

S || 156,8338|{ mm

S PAKAI 2D13-150

Luar Sendi Plastis

Vc || 538,50421| KN

VS2 496,49151| KN

Diameter 13 mm

Aai 132,665 || mm'

Kaki |[ 2 ||

S || 192,7884j| mm

S PAKAI D13-190

B

-195,55



[ Perhitungan Sengkang frame 146 dan 454
| B Kolom i 1,2 II m

| L Balok I 5 II m

Lnetto i 3,8 || m
MG" ! 2683,23 || KNm

| MG+ j 1078,52]| KNm
I VE 1989,9342)1 KN
| VDa I -240,83 11 KN

I VDb | -99,74 H KN

| VLa [ -161,21 || KN
| VLb I -161,21 || KN

VD

-240,83

1.5*(VD+VL)

VL

VE

989,9342105

I B | 700 I mm |

I H | 1000 i mm |

I fc I 24,9 I MPa |
| Fy Sengkang | 390 I MPa |

I z | 75 || mm |
I D | 925 I mm I

Dalam Sendi Plastis

Vc || 0 KN

Vs, 997,5154 KN

Diameter 13 I mm

Aai 132,665 mm'

Kaki I 4 c
S | 191,9124 c mm

S PAKAI 2D13-190

Luar Sendi Plastis

Vc 538,5042|| KN
VS2 273,3665]| KN

Diameter 13 mm

Aa, || 132,665 mm'

Kaki || 2 JL
S || 350,1446|| mm

S PAKAI 0,3-200

B

-161,21



| Perhitungan Sengkang frame 319 dan 460 |
| B Kolom I 1,2 II m |
| L Balok I 5 || m |

| Lnetto I 3,8 | m

MG" L2275.49JL KNm

| MG+ 11078,52 ||_ KNm J
I VE | 882,63421[_ KN J
| VDa ) 35,68 L KN |
| VDb I 176,76 L KN 1
| VLa L 88,95 L KN |
( VLb | 88,95 ||_ KN (

176,76

1.5*(VD+VL) 398,565

B A

88,95

1281,199

1069,579

I B It 700 II mm |
I H It 1000 II mm |
I fC ft 24,9 II MPa |
IFySengkangll 390 II MPa I
I z || 75 II mm |
I D || 925 « mm |

VL

VE

882,6342105

Dalam Sendi Plastis

Vc 0 KN

Vs, 2135,3321 KN
Diameter 13 || mm

Aai || 132,665 |J mm'
Kaki || 4 |j

S || 89,65144|| mm

S PAKAI 2D13-80

Luar Sendi Plastis

Vc 538,5042 | KN
Vs2 1411,196 | KN

Diameter || 13 | mm
Aai || 132,665 mm'

Kaki || 4 i!
S || 135,6548 i mm

S PAKAI 2D13-130

88,95



| Perhitungan Sengkang frame 318 dan 459 |
| B Kolom 1,2 II m |
) L Balok 5 It m |
I Lnetto 3,8 J| m
I MG" 1676,13 J KNm
t MG+ 1078,52 || KNm J
| VE 724,9079 |l KN J
1 VDa 84,37 J[ KN J
| VDb 225,45 J| KN |
1 VLa 44,48 || KN J
| VLb 44,48 J) KN |

225,45

1.5*(VD+VL) 404,895

B A

44,48

1129,803

I B || 700 II mm ~|
I H || 1000 II mm |
I fc II 24,9 1 MPa |
Fy Sengkanglj_ 390 11 MPa 1

I z || 75 II mm |
I D « 925 II mm |

VL

VE

724,9078947

Dalam Sendi Plastis

Vc 0 KN

Vs, 1883,005 j| KN
Diameter 13 |( mm

Aat 132,665 || mm'
Kaki J 4 It

s I 101,665(1 mm

S PAKAI 2D13-100

Luar Sendi Plastis

Vc 538,5042)] KN
Vs2 1158,869)1 KN

Diameter || 13 || mm
Aai j| 132,6651| mm'
Kaki || 4 ||

S |[165,1917|| mm

S PAKAI 2D,3-160

44,48



| Perhitungan Sengkang frame 314 dan 471 1
| B Kolom 1 1,2 It m |
| L Balok I 5 |t m |
| Lnetto I 3,8 | m |
| MG" | 1878,11 Jt_ KNm |
| MG+ | 1078,52 || KNm t
1 VE 1778,0605L KN l
t VDa I 82,57 ll KN |
| VDb | 223,66 L KN |
1 VU | 65,38 ||_ KN J
| VLb | 65,38 (|_ KN |

223,66

1.5*(VD+VL) 433,56

B A

65,38

1211,621

VL

VE

778,0605263

I B || 700 I mm |
| H |l 1000 II mm |
| fc l| 24,9 II MPa |
IFySengkangll 390 ll MPa |
I Z H 75 II mm j
| D fl 925 II mm I

Dalam Sendi Plastis

Vc 0 II KN

Vs, 2019,368! KN

Diameter 13 II mm

Aat 132,665 « mm'

Kaki i I 4 «
S [ 94,79978|| mm

S PAKAI 2D13-90

Luar Sendi Plastis

Vc 538,5042 KN

Vs, 1295,219 KN

Diameter 13 |j mm
Aai 132,665 || mm'
Kaki || 4 ||

S |( 147,80181( mm

S PAKAI 2D13-140

65,38



| Perhitungan Sengkang frame 313 dan 470 |
| BKolom t| 1,2 I m I
| LBalok (j 5 I m |

L netto || 3,8 I m |
MG" || 2275,49 LKNm
MG+ Ll078,52 I KNm

I VE || 882,6342 I KN J
| VDa ft 109,29 I KN |
I VDb || 250,37 L KN |
( VLa JL81.35 I KN |
| VLb || 81,35 I KN |

250,37

1.5*(VD+VL) 497,58

81,35

1380,214

B II 700 II mm "J

H || 1000 II mm |
fc It 24,9 II MPa |

FySengkang |j_ 390 II MPa |
z 1 75 II mm ]

D || 925 1 mm ~j

VL

VE

882,6342105

I Dalam Sendi Plastis

Vc 0 KN

Vs, 2300,357 KN

Diameter || 13 mm

Aai 132,665 || mm'
Kaki |( 4 ||

S || 83,21995|| mm

S PAKAI 2D13-80

Luar Sendi Plastis

Vc 538,5042 KN

Vs2 || 1576,221 |j KN
Diameter 13 j| mm

Aai 132,665 mm'

Kaki || 4 ||

S ((121,4522(1 mm

S PAKAI 2D13-120

81,35



Perhitungan Sengkang frame 305 dan 475 |
B Kolom II 1.2 I m |
L Balok II 5 I m |
L netto It 3,8 m

MG" || 2479,32 | KNm |
MG* JL1078,52 I KNmJ
VE J 936,2737 I KN |

VDa II 113,97 I KN |
VDb J 255,05 I KN |
VLa J 92,83 I KN |
VLb J 92,83 I KN |

255,05

1.5*(VD+VL) 521,82

92,83

1458,094

I B || 700 II mm |

I H || 1000 II mm |
I * || 24,9 II MPa |
| Fy Sengkang H 390 II MPa J
I z || 75 II mm f
I D 1 925 II mm j

VL

VE

936,2736842

Dalam Sendi Plastis

Vc 0 J| KN
Vs, 2430,15611| KN

Diameter 13 mm

Aai 132,665 || mm'
Kaki I 4 ||

S ! 78,775019(| mm

S PAKAI 2D13-75

Luar Sendi Plastis

Vc |538,5042 KN

Vs2 1706,02 || KN
Diameter 13 mm

Aai 132,665 j| mm'
Kaki || 4 ||

S (| 112,2118(1 mm

S PAKAI 2D,3-100

92,83



| Perhitungan Sengkang frame 304 dan 474 |

| B Kolom H 1,2 m |
| L Balok || 5 m |
| L netto | 4,052 m

| MG" (j 2275,49 KNm

I MG* |j 1078,52 KNm J
I VE 1827,7419 KN J
I VDa I 82,47 KN |
| VDb | 223,56 KN |

I VLa I 89,48 KN J
( VLb | 89,48 KN J

223,56

1.5*(VD+VL) 469,56

89,48

1297,302

I B || 700 II mm |
I H || 1000 II mm |
I fc II 24,9 II MPa |
I Fy Sengkang jj 390 II MPa j
I z || 75 II mm j
I D ll 925 II mm j

VL

VE

827,7419

Dalam Sendi Plastis

Vc 0 KN

Vs, J) 2162,17 ]| KN
Diameter 13 || mm

Aai 132,665 mm'

Kaki || 4 ||

S (| 88,53865|( mm

S PAKAI 2D13-80

ar Sendi Plastis

Vc 538,5042 KN

VS2 |J1449,566 | KN
Diameter || 13 | mm

Aat 132,665 mm'

Kaki |L 4 j!
S || 132,064 i[ mm

S PAKAI 2D13-130

89,48



| Perhitungan Sengkang frame 248 dan 408 |
| B Kolom 0,7 t m |
| L Balok 5 I m I
1 Lnetto 4,3 I m I

MG" 1676,13 I KNm
| MG+ 1078,52 KNm

1 VE 640,6163 I KN |
| VDa -0,18 I KN |

| VDb 140,89 I KN |
| VLa 52,9 I KN |
| VLb 52,9 I KN |

140,89

I B | 700 H mm j
I H | 1000 l mm j
I fc t 24,9 || MPa |
I Fy Sengkang ) 390 ft MPa J
I z | 75 || mm (
I D | 925 |j mm |

VL

VE

640,6162791

Dalam Sendi Plastis

Vc i o || KN

Vs, | 1552,169|| KN

Diameter 1 13 || mm

Aai 132,665 || mm'

Kaki ! 4 ||

s | 123,3343(| mm

S PAKAI 2D13-120

Luar Sendi Plastis

Vc jj 538,5042|| KN
Vs, || 849,83911| KN

Diameter j| 13 || mm
Aai 132,665 || mm'
Kaki J| 4 ||

S || 225,261 |( mm

S PAKAI 2D13-200

B

52,9



Perhitungan Sengkang frame 247 dan 407

B Kolom H 0,7 m

L Balok || 5 m

Lnetto It 4,3 m

MG" || 1676,13 KNm

MG* || 1078,52 KNm

VE I! 640,6163 KN

VDa ll -98,74 KN

VDb || 42,33 KN

VLa || -25,96 KN

VLb II -25,96 KN

42,33

-98,74

I B || 700 II mm |
I H It 1000 II mm |
I fc II 24,9 « MPa J
IFy Sengkang |J_ 390 II MPa |

I z || 75 ll mm j
I D It 925 II mm |

VL

VE

640,6162791

Dalam Sendi Plastis

Vc 0 || KN
Vs, 1108,619 KN

Diameter 13 mm

Aai 132,665 mm'

Kaki || 4 ||

S |L 172,6794)) mm

S PAKAI 2D13-170

Luar Sendi Plastis

Vc 538,5042! KN

Vsj || 406,07981| KN

Diameter |[ 13 mm

Aa, || 132,665 || mm'

Kaki |( 2 H

S |(235,7118|| mm

S PAKAI D,3-200

B

-25,96



| Perhitungan Sengkang frame 272 dan 419 J
| B Kolom 1.2 m |
| L Balok 5 m I

L netto 4,052 m |
| MG" 1676,13 KNm J
| MG+ 1078,52 KNm

| VE 679,8248 KN |
| VDa -196,47 KN J
| VDb -55,38 KN |
I VLa -71,24 KN (
| VLb -71,24 KN J

VD

-196,47

1.5*(VD+VL)

-401,565

I B || 700 II mm 1
I H || 1000 ll mm 1
I ^ || 24,9 II MPa |
| FySengkang j|_ 390 II MPa |
I z || 75 II mm j
I D « 925 II mm j

VL

VE

679,8247779

Dalam Sendi Plastis

Vc 0 KN

Vs, 816,4913 KN

Diameter j] 13 j| mm

Aai 132,665 || mm'

Kaki || 4 ||

S |( 234,4613|{_ mm

S PAKAI 2D13-200

Luar Sendi Plastis

Vc 538,5042|| KN
Vs2 103,88791| KN

Diameter || 13 mm

Aai 132,665 || mm'
Kaki || 2 ||

S |(921,3563|| mm

S PAKAI D13-200

B

-71,24



| Perhitungan Sengkang frame 292 dan 418 |
| B Kolom t 1,2 II m |
| L Balok I 5,002 || m |
| Lnetto | 3,802 |{_ m |
| MG" [ 1676,13 ||_ KNm |
| MG+ I 1078,521 KNm J
1 VE [724,52661|_ KN |
| VDa | -247,83 ||_ KN |
| VDb L-106,74 ||_ KN |

( VLa I -86,63 ||_ KN J
( VLb | -86,63 l|_ KN I

VD

-247,83

1.5*(VD+VL)

VL

VE

724,526565

I B l| 700 | mm |
| H || 1000 | mm J
t fc | 24,9 | MPa |
| Fy SengkangJl 390 | MPa |
I Z I) 75 | mm ^J
I D H 925 | mm |

Dalam Sendi Plastis

Vc II 0 |J KN
Vs, || 724,11931| KN

Diameter || 13 || mm
Aai || 132,665 mm'
Kaki || 4 |j

S (( 264,3703|| mm

S PAKAI 2D,3-200

Luar Sendi Plastis

Vc 538,50421| KN
Vs2 0,0680321| KN

Diameter 13 || mm
Aai || 132,665 || mm'
Kaki || 2 ||

S 11406950JL mm

S PAKAI D13-200

B

-86,63



| Perhitungan Sengkang frame 291 dan 396 |
| B Kolom I 1.2 m |
| L Balok I 5 m I
| Lnetto I 3,8 m

| MG" | 2078 KNm

| MG+ 1078,52 KNm ]
I VE 1830,6632 KN J
I VDa L -260,26 KN |
I VDb | -119,17 KN J
I VLa L -84,74 KN J
| VLb | -84,74 KN (

VD

-260,26

1.5*(VD+VL)

I B | 700 | mm |

I H | 1000 | mm |
I fc I 24,9 | MPa |
I Fy Sengkang^ | 390 | MPa |

I z | 75 | mm ]
I D | 925 | mm j

VL

VE

830,6631579

Dalam Sendi Plastis

Vc || 0 KN

Vs, 874,66361| KN
Diameter || 13 || mm

Aai || 132,665 mm'

Kaki || 4 ||

S |( 218,8677|| mm

S PAKAI 2D,3-200

Luar Sendi Plastis ]

Vc || 538,5042 |L KN |
Vs2 || 150,51471| KN |

Diameter| 13 mm |
Aai || 132,665 || mm' |

Kaki H 2 || |

S || 635,9366|Q mm |

S PAKAI D13-200

B

-84,74



| Perhitungan Sengkang frame 290 dan 395 |
| B Kolom 1,2 m ]
| L Balok 5 m j

L netto 3,8 m J
MG" 2078 KNm |

| MG* 1078,52 KNm J
1 VE 830,6632 KN l
| VDa -251,35 KN I
I VDb -110,27 KN J
L VLa -75,6 KN |
I VLb -75,6 KN |

VD

-251,35

1.5*(VD+VL)

-490,425

340,2382

VL

VE

830,6631579

I B II 700 || mm |
I H II 1000 || mm j
I fc II 24,9 || MPa |
| Fy Sengkang (j 390 || MPa J
I z 1 75 1 mm j
I D « 925 « mm (

| Dalam Sendi Plastis

Vc ° II KN

| Vs, | 919,76361| KN

Diameter II 13 mm

Aai 132,665 || mm'

| Kaki II 4 I)
S (j 208,1357|| mm

S PAKAI 2D13-20Q

Luar Sendi Plastis |

Vc 538,5042 |J_ KN |
Vs2 || 195,6279 KN |

Diameter|( 13 I mm |
Aai || 132,665 mm' |

Kaki | 2 || |

S J[489,2851 J{_ mm |

SPAKAI D,3-200 [

B

-75,6



1 Perhitungan Sengkang frame 289 dan 394 |
| B Kolom 1 1,2 It m |
I L Balok 1 5 || m |

L netto 1 3,8 ! m
| MG" ( 1878,11 || KNm
I MG* | 1078,52 ft KNm
( VE 1778,0605|| KN |

| VDa 1 -229,63 [I KN |

| VDb I -88,54 || KN 1

| VLa ( -63,29 D KN |

f VLb | -63,29 |[ KN |

VD

-229,63

1.5*fVD+VL)

-439,38

338,6805

I B || 700 II mm |

I H || 1000 II mm |
I fc II 24,9 « MPa |
| FySengkang |f~ 390 II MPa |
I z || 75 II mm |
I D « 925 II mm |

VL

88,54

-63,29

VE

778,0605263

Dalam Sendi Plastis

Vc 0 KN

Vs, 917,1925|| KN

Diameter 13 mm

Aai 132,665 j| mm'

Kaki || 4 «

S (1 208,7191(|_ mm

S PAKAI 2D,3-200

Luar Sendi Plastis

Vc 538,50421| KN
Vs2 193,0436 KN

Diameter 13 || mm
Aa, || 132,665 || mm'
Kaki || 2 ||

S |( 495,835 |( mm

S PAKAI D13-200

B

-63,29



I Perhitungan Sengkang frame 299 dan 382

| B Kolom 1,2 || m

t L Balok 5 H m

| Lnetto 3,8 |t m
| MG" 1676,13 ! KNm
| MG* 1078,521| KNm
1 VE 724,90791| KN
I VDa -201,18 || KN
| VDb -60,09 ft KN
{ VLa -50,7 It KN
( VLb -50,7 H KN

VD

-60,09

-201,18

1.5*(VD+VL)

I B « 700 II mm I
I H || 1000 II mm I
I fc ll 24,9 II MPa |
| Fy Sengkang j| 390 II MPa |
I z || 75 I mm j
I D || 925 II mm |

-50,7

VL

VE

724,9078947

Dalam Sendi Plastis

Vc 1 ° II KN

Vs, | 931,2048 KN

Diameter 13 || mm

Aai |I 132,665 ! mm'

Kaki j! 4 ||
s ]! 205,5784|| mm

S PAKAI 2D,3-200

Luar Sendi Plastis |

Vc 538,5042! KN |
Vs2 207,0559 KN |

Diameter! i3 || mm |
Aai || 132,665 || mm' |
Kaki H 2 || |

S ((462,2799(1 mm (

SPAKAI D,3-200 j

B

-50,7



I Perhitungan Sengkang frame 298 dan 381 |

| B Kolom 1,2 I m I
| L Balok 5 I m |

| L netto 3,8 m

| MG" 1676,13 | KNm
| MG* 1078,52 f KNm
1 VE 724,9079 I KN |

1 VDa -157,56 I KN I
I VDb -16,48 I KN |
| VLa -34,34 I KN |

1 VLb -34,34 I KN |

VD

-157,56

1.5*(VD+VL)

VL

VE

724,9078947

I B i| 700 H mm |
| H U 1000 ||_ mm |
! fc II 24,9 || MPa |
IFySengkangll 390 || MPa |

I Z | 75 | mm |
1 D 11 925 11 mm |

Dalam Sendi Plastis

Vc | 0 || KN

Vs, 1081,13 (J KN

Diameter 13 |J mm

Aai 132,665 || mm'

Kaki || 4 ||

S |( 177,0699||_ mm

S PAKAI 2D,3-170

Luar Sendi Plastis

Vc 538,50421| KN
Vs2 356,99411| KN

Diameter|| 13 || mm
Aai || 132,665 mm'

Kaki || 2 ||

S J[268,1215(( mm

S PAKAI D13-200

B

-34,34



| Perhitungan Sengkang frame 297 dan 380 |
| B Kolom ll 1,2 m |

| LBalok » 5 m |

| Lnetto It 3,702 m I

I MG fi 1676,13 KNm |

| MG* || 1078,52 KNm |
1 VE H744,098 KN |

I VDa H -133,1 KN |

I VDb fi 7," KN |

I VLa H -38,59 KN |

| VLb || -38,59 KN |

7,97

-133,1

B 700 J mm ]
H 1000 | mm

fc 24,9 | MPa

Fy Sengkang 390 | MPa J

Z 75 | mm

D 925 I mm

VL

VE

744,097785

| Dalam Sendi Plastis J
I Vc 0 KN |

| Vs, 1163,61 KN j
| Diameter 13 mm |

| Aai 132,665 mm' |

| Kaki 4 I
1 s 164,518 mm |

S PAKAI 2D13-160

| Luar Sendi Plastis
| Vc 538,504 KN

| Vs2 434,577 KN

| Diameter 13 mm

I Az>i 132,665 mm'

| Kaki 2

I s 220,255 mm

I SPAKAI D,3_200

B

-38,59



LAMPIRAN

PERHITUNGAN TULANGAN GESER

BALOK INbUK TENGAH



Perhitungan Sengkang frame 550dan 660~

224,3

1,5*(VD+VL) 456,75

1545,665i
1661,545

80.2 VL

VE

1204,794737

80,2



Perhitungan Sengkang frame 554 dan 660

MG" I 2690,43 B KNm |

I B || 700 II mm j
I H || 1000 II mm |
I fc II 24,9 II MPa |
IFySengkangll 390 II MPa |
I Z H 75 « mm ~J
I D || 925 II mm |

I Dalam Sendi Plastis
I Vc || 0 I) KN

Vs, ||1841,568 jt KN I
Diameter jj 13 mm ]

Aai Jj 132,665 j| mm' I
Kaki || 4 || I

S (| 103,952511 mm I

SPAKAI 2D13-100 j

21,85

VL

-20,07

2,67

VE

B A 1102,271053

1104,941

Luar Sendi Plastis

Vc H538,5042 (f KN

VS2 1109,9461| KN

Diameter 13 || mm

Aai 132,665 J mm'

Kaki |j 4 || |
S || 172,4729(1 mm

S PAKAI 2D13-170

B

-20,07



VD

-259,839

1,5*(VD+VL)

VL

B

-84,63



VD

-336,48

1,5*(VD+VL)

i b ir 700 II mm |
I H || 1000 II mm |
I fc II 24,9 II MPa i

Fy Sengkanq || 390 II MPa |
I Z || 75 I mm (
I D || 925 II mm |

I Dalam Sendi Plastis 1
Vc II o KN

Vs, 791,4107 KN

Diameter II 13 || mm

Aai 132,665 H mm'

Kaki II 4 ||
S |( 241,8916(1 mm

S PAKAI 2D13-200

VL

120,051

VE

939,4789474

I Luar Sendi Plastis I
Vc ||538,50421| KN

Vs2 || 59,780271| KN |
Diameter || 13 || mm j

Aai || 132,665 H rrirrT |
Kaki || 2 il I

S |I 1601,16 |l mm |

S PAKAI D,3-200 I

B

-120,05



VD

-373,58

-779,955

1 B || 700 f| mm |
1 H II 1000 || mm |
1 fc II 24,9 |! MPa |
IFySengkangll 390 || MPa I
1 Z II 75 H mm |
1 D 11 925 H mm |

I Dalam Sendi Plastis
Vc 0 KN

Vs, 985,4211 j| KN
Diameter |j 13 mm J

Aai 132,665 || mm' |
1 Kak. || 4 II 1

S || 194,2678|| mm 1

SPAKAI 2D,3-190 I

VL

S PAKAI D,3-200



Perhitungan Sengkang frame 558 dan 667 |
B Kolom 1 1.2 II m |
L Balok II 5 || m f
L netto II 3,8 || m |

MG" It 2690,43 || KNm |
MG* || 1078,52 L KNm |
VE 1)991,828911 KN |

VDa 11 -173,49 || KN J
VDb II -26,72 H KN |
VLa ll -209,04 || KN |
VLb L-209,04 Jt_ KN I

VD

-173,49

1,5*(VD+VL)

B II 700 II mm j
H || 1000 II mm J
fc || 24,9 II MPa |

Fy Sengkang |J_ 390 II MPa I

z It 75 II mm |
D | 925 ll mm ]

VL

VE

991,8289474

Dalam Sendi Plastis

Vc 0 KN

Vs, || 1063,648 KN

Diameter ~~j| 13 ^j mm

Aai 132,665 || mm'

Kaki || 4 ||

S |( 179.9802JQ mm

S PAKAI 2D13-170

Luar Sendi Plastis

Vc J 538.5042J KN
VSz j|332,0257 KN

Diameter || 13 || mm
Aai || 132,665 || mm'
Kaki || 2 ||

S II 288,2843|( mm

S PAKAI D13-200

B

-209,04



VD
VL

219,85

-183,81



| Perhitungan Sengkang frame 556 dan 671

I B Kolom 1,2 II m

| L Balok 5,002 L m

| Lnetto 3,802 m

| MG" 3098,99 f| KNm
I MG* 1078,52 || KNm
I VE 1098.766H KN
| VDa -309,467J KN
| VDb -162.69JL KN
I VLa -182,83 || KN
I VLb -182,83 f| KN

VD

-309,467

1,5*(VD+VL)

-738,446

360,3209

VL

VE

1098,766439

I B 700 mm J
I H 1000 mm j
| fc 24,9 MPa J
f Fy Sengkang] 390 ! MPa |
I z I 75 ! mm j
I D I 925 | mm I

Dalam Sendi Plastis

Vc 0 KN

Vs, 967,4774 KN

Diameter j| 13 | mm
Aai || 132,665 I mm'

Kaki J[ 4 I
S || 197,8709 [ mm

S PAKAI 2D13-190

Luar Sendi Plastis

Vc ([538,5042 KN

Vs2 235,9472 KN

Diameter 13 || mm
Aai 132,665 || mm'
Kaki || 2 ||

S J[405,6747|J mm

S PAKAI D13-200

B

-182,83



I Perhitungan Sengkang frame 612 dan 675 |
|_ B Kolom 1,2 m |
L L Balok 5 m |

L netto 3,8 m

MG" 2486,23 KNm |
I MG* 1078,52 KNm J
1 VE 938,0921 KN |
| VDa 36,21 KN |
| VDb 182,99 KN |
| VLa 65,38 | KN |
| VLb 65,38 I KN I

182,99

1,5*(VD+VL) 372,555

65,38

1310,647

VL

VE

938,0921053

l B |l 700 ] mm J
| H jl 1000 ] mm |
| fc (I 24,9 | MPa |
IFySengkangll 390 | MPa !
I Z II 75 | mm _j
I D || 925 | mm |

Dalam Sendi Plastis

Vc || 0 || KN
Vs, || 2184,412 KN

Diameter || 13 mm

Aai 132,665 mm'

Kaki || 4 II

S |jJ37,63713| mm

S PAKAI 2D13-80

Luar Sendi Plastis

Vc j| 538,5042 KN

Vs2 1452,776 KN

Diameter 13 || mm
Aai 132,665 mm'

Kaki || 4 ||

S || 131,77231|_ mm

S PAKAI 2D13-130

65,38



| Perhitungan Sengkang frame 611 dan 674 |
| B Kolom I 1,2 I m |
| L Balok 5 I m |

L netto 3,8 | m

| MG" | 1878,11 | KNm

I MG* 1078,52 | KNm

1 VE f778,06051 KN |
I VDa 1 174,37 | KN |
1 VDb . L 321,14 | KN |
| VLa L 48,39 | KN |

| VLb I 48,39 | KN J
321,14

1,5*(VD+VL) 554,295

B A

48,39

1332,356

B || 700 3 mm j
H || 1000 3 mm |
fc II 24,9 Jl MPa I

FySengkangjf- 390 J MPa j
z II 75 Jt mm j
D fl 925 3 mm I

VL

VE

778,0605263

Dalam Sendi Plastis

Vc Jj 0 KN

Vs, 2220,593 KN

Diameter || 13 mm

Aai j| 132,665 || mm'
Kaki U 4 ||

S || 86,20924{| mm

S PAKAI 2D13-80

Luar Sendi Plastis

Vc | 538,50421| KN

VS2 | 1488,97 || KN

Diameter | 13 || mm

Aai | 132,665 || mm'

Kaki | 4 II
s I 128,56911| mm

S PAKAI 2D13-120

48,39



I Perhitungan Sengkang frame 609 dan 681 |
| B Kolom 1.2 II m |

| L Balok 5 II m |

L netto 3,8 t m J
| MG" j 2078 || KNm |
I MG* | 1078,52 | KNm [
t VE j 830,66321| KN |
| VDa j 123,52 H KN |
| VDb | 270,29 H KN |
I VLa | 70,64 || KN |
I VLb | 70,64 ft KN J

270,29

1,5*(VD+VL) 511,395

70,64

1342,058

VL

VE

830,6631579

I B |] 700 | mm j
j H jj 1000 I mm |
I fc ||_ 24,9 L MPa J
| Fy Sengkang || 390 L MPa J
I Z || 75 [ mm |
I D H 925 r mm }

Dalam Sendi Plastis

Vc Jj 0 KN

Vs, 2236,764 KN

Diameter 13 ; mm

Aai || 132,665 I mm'

Kaki || 4 ||

S JL 85,58598] mm

S PAKAI 2D13-80

Luar Sendi Plastis |

Vc 538,5042 KN |
Vs2 1505,141 KN |

Diameter|| 13 j| mm |
Aai 132,665 mm' |

Kaki || 4 || |

S |)127,1878(( mm |

S PAKAI 2D13-120

70,64



Perhitungan Sengkang frame 603 dan 683

B Kolom 1,2 m

L Balok 5 m

L netto 4,052 m

MG" 2486,23 KNm

MG* 1078,52 KNm

VE 879,7507 KN

VDa 119,38 KN

VDb 266,16 KN

VLa 107,01 KN

VLb 107,01 KN

266,16

1,5*(VD+VL) 559,755

107,01

1439,506

B II 700 l mm j
H || 1000 | mm |
fc || 24,9 | MPa I

Fy Sengkang j| 390 | MPa |

z II 75 | mm j

D II 925 | mm j

VL

VE

879,7507

Dalam Sendi Plastis

Vc 0 KN

Vs, 2399,1761| KN
Diameter || 13 |J mm

Aai 132,665 || mm'
Kaki || 4 ||

S |( 79,79222|| mm

S PAKAI 2D13-70

Luar Sendi Plastis

Vc |j538,5042 KN

Vs2 || 1679,552 KN

Diameter 13 || mm
Aai 132,665 || mm'
Kaki || 4 H

S || 113,9802|( mm

S PAKAI 2D13-100

107,01

B

B



Perhitungan Sengkang frame 581 dan 651 ]
B Kolom ll 0,7 || m J

L Balok II 5 || m t
L netto II 4,302 || m |

MG" || 2275,49 || KNm |
MG* | 1078,52 || KNm |
VE H779,6397JL KN l

VDa II 14,38 ft KN |
VDb || 161,16 ||_ KN |
VLa II 64,37 H KN |
VLb II 64,37 || KN |

161,16

1,5*(VD+VL) 338,295

64,37

1117,935

B || 700 II mm ]
I H || 1000 II mm ]

I fc II 24,9 II MPa |
j FySengkang ||_ 390 II MPa |
I z || 75 II mm |
I D || 925 II mm I

VL

VE

779,6397

Dalam Sendi Plastis

Vc 0 || KN
Vs, 1863,225|| KN

Diameter 13 | mm
Aai 132,665 mm'

Kaki || 4 |J
S || 102,7442|| mm

S PAKAI 2D13-100

ar Sendi Plastis

Vc 538,5042 KN

Vs2 1154,125 KN

Diameter 13 || mm
Aai || 132,665 mm'

Kaki || 4 ||

S || 165,8707|| mm

S PAKAI 2D13-160

64,37



-111,57

I Perhitungan Sengkang frame 580 dan 650 |
I B Kolom II 0,7 || m |
| L Balok II 5 || m |
I L netto II 4,3 | m

| MG" || 1676,13 || KNm

I MG* II 1078,52 || KNm

1 VE H640,6163 H KN |
I VDa II -111.57 II KN |
I VDb II 35,19 || KN |
| VLa II -363 II KN J
I VLb H -36,29 |_ KN |

35,19

A

-36,29

-1,65

638,9663

VL

VE

640,6162791

I B 700 I) mm |

I H 1000 I mm |
I fc 24,9 || MPa I
| Fy Sengkang' 390 t| MPa |

I Z I 75 |(] mm 2]
I D i 925 H mm I

Dalam Sendi Plastis |

Vc 0 jj KN |
Vs, ! 1064,944 KN |

Diameter 13 || mm |
Aai || 132,665 mm' |
Kaki || 4 II I

S (| 179,7612|| mm |

S PAKAI 2D13-170 I

Luar Sendi Plastis |

Vc ][538,5042 KN |
Vs2 355,78851| KN |

Diameter j 13 mm |
Aai 132,665 || mm' |

Kaki || 2 H |

S H269,03011| mm |

S PAKAI D13-200

B

-36,29



I Perhitungan Sengkang frame 584 dan 657 1
I B Kolom || 1,2 m l
I L Balok || 5 m 1

L netto | 4,052 m |
MG" || 1878,11 KNm |

I MG* || 1078,52 KNm J
I VE 11729,6718 KN 1
I VDa l| -156,74 KN |
t VDb H -83,35 KN J
I VLa |l -86,85 KN |
I VLb || -86,85 KN |

VD

-156,74

1,5*(VD+VL)

-365,385

364,2868

VL

VE

729,671767

] B || 700 I mm |

I H || 1000 [ mm ]
I fc II 24,9 i MPa |
LFy Sengkang (L 390 LMPa |
I Z It 75 mm |
I D H 925 mm |

Dalam Sendi Plastis |

Vc ° !I KN |
Vs, 790,6196 KN |

Diameter || 13 | mm }
Am ! 132,665 mm' |

Kaki H 4 II |

S J| 242,1336| mm |

SPAKAI 2D13.200 I

I Luar Sendi Plastis |

| Vc 538,5042 KN ]
j Vs2 || 161,5552 KN |
| Diameter I) 13 mm |
| Aai 132,665 || mm' |
I Kaki || 2 || |

I S U592,4772 H mm I

I SPAKAI D,3-200 I

B

-86,85



I Perhitungan Sengkanq frame 595 dan 656 I
I B Kolom 1,2 II m I
I L Balok 5 II m |

L netto 3,8 ! m
1 MG" 1878,11 | KNm
| MG* 1078,52 || KNm |
1 VE 778,06051| KN |
I VDa -289,56 II KN |

I VDb -142,78 II KN l

I VLa -98,73 || KN |
I VLb -98,73 || KN I

VD

-289,56

1,5*(VD+VL)

I B || 700 II mm J
I H || 1000 II mm |
I fc It 24,9 II MPa J
| FySengkang \\_ 390 II MPa |
I z || 75 II mm |
I D || 925 II mm ]

VL

VE

778,0605263

Dalam Sendi Plastis |

Vc ° II KN |
Vs, 692,9925 KN |

Diameter I 13 f| mm j
Aai | 132,665 |j mm' |

Kaki J! 4 || I
s I'< 276,2448|| mm j

S PAKAI 2D13-200

I Luar Sendi Plastis I
| Vc 538,5042 KN J
| Vs2 -38,6432 KN |
| Diameter|| 13 mm J
| Aa, 132,665 || mm' |

I Kaki || 2 || |
I S () -2476,961| mm |

I SPAKAI D13-200 j

B

-98,73



| Perhitungan Sengkang frame 594 dan 647
| B Kolom 1,2 I m
| L Balok 5 I ""
I Lnetto 3,8 I «"
| MG" 2275,49 | KNm
I MG* 1078,52 | KNm
1 VE 882,6342 I KN
| VDa -301,51 | KN

I VDb -154,73 | KN
| VLa -92,41 L KN
| VLb -92,41 L KN

VD

-301,51

1,5*(VD+VL)

VL

VE

882,6342105

I B | 700 ! mm j
I H | 1000 ! mm |
I fc I 24,9 I MPa |
LFySengkangJ 390 || MPa I

I z | 75 I mm |

I D | 925 i mm |

Dalam Sendi Plastis

Vc I ° KN

Vs, | 853,207 I KN
Diameter 13 mm

Aai 132,665 mm'

Kaki I 4 I
s | 224,3718 { mm

S PAKAI 2D13-200

Luar Sendi Plastis

Vc l|538,5042 KN

Vs? 121,5713|| KN
Diameter 13 |f mm

Aai 132,665 || mm'
Kaki || 2 H

S || 787,33891| mm

S PAKAI D13-200

B

-92,41



I Perhitungan Sengkang frame 593 dan 646 I
I B Kolom II 1.2 II m |
| L Balok II 5 || m |
| L netto II 3.8 || m

| MG" I 2275,49 || KNm |
I MG* II 1078,52 | KNm

1 VE II 882,63421| KN |
I VDa II -290,47 II KN |
I VDb ll -143.7 II KN |
I VLa It -79,83 H KN |
I VLb II -79.83 II KN |

VD

-290,47

1,5*(VD+VL)

B II 700 I mm |

H || 1000 II mm f

fc II 24,9 II MPa |
Fy Sengkang || 390 « MPa |

z II 75 II mm |
D || 925 II mm j

VL

VE

882,6342105

Dalam Sendi Plastis 1
Vc 0 KN |
Vs, I 912,232 || KN |

Diameter I 13 1 mm j
Aai 132,665 |j mm' |

Kaki I 4 || 1
s I 209,8541|J mm j

S PAKAI 2D13-200

LuarSendi Plastis J
Vc || 538,50421| KN |
VS2 |J 180.60941| KN |

Diameter 13 || mm |
Aai | 132,665 mm' I

Kaki || 2 || |
S |f 529,971211 mm |

S PAKAI D13-200

B

-79,83

B



I Perhitungan Sengkang frame 592 dan 645 |
| B Kolom II 1.2 II m |
| L Batok II 5 || m ~~|

L netto II 3.8 It m I
MG" 2078.06Jl_ KNm |

| MG* H1078,52 ||_ KNm

1 VE IL830.6789JL KN I
| VDa It -269,92 J|_ KN |
1 VDb II -123,14 n KN |
I VU II -65,47 || KN |
f VLb ll -65,47 || KN J

VD VL

-269,92

-503,085

1,5*(VD+VL)

-123,14 B

-65,47

VE

-65,47

B A
830,6789474

B

-282,915

547,7639

B I 700 [ mm ]
H | 1000 |_ mm j
fc I 24,9 I MPa j

Fy Sengkang ] 390 | MPa |
Z | 75 [ mm "A
D I 925 | mm I

Dalam Sendi Plastis

Vc | 0 | KN
Vs, J| 912,9399 KN

Diameter j( 13 | mm
Aai || 132,665 mm'

Kaki |L 4 I
S |[ 209,6913 | mm

S PAKAI 2D13-200

Luar Sendi Plastis I
Vc || 538,5042|| KN ]
Vs2 || 181,30421| KN |

Diameter! 13 || mm |
Aai || 132,665 || mm' |

Kaki || 2 || |

S H527,94041{_mm |

SPAKAI D13-200 I



I Perhitungan Sengkang frame 600 dan 640 |
1 B Kolom II 1,2 II m j
| L Balok || 5,002 ||_ m ~j
j Lnetto II 3,802 || m i

MG" II 1878,11 || KNm J
MG* ! 1078,52 || KNm |

1 VE 11777,651211 KN |
| VDa H -249,09 II KN I
| VDb 11 -102,32 R KN |
I VLa II -51,9 || KN |
I VLb II -51,9 || KN |

VD

-249,09

1,5*(VD+VL)

I B 1 700 ] mm I
1 H || 1000 | mm |
1 fc II 24,9 | MPa |
IFySengkangll 390 j MPa |
1 z || 75 | mm |
1 D (I 925 | mm |

VL

102,32

-51,9

VE

3 A
777,6512362

I

Dalam Sendi Plastis |

Vc 0 KN |
Vs, J] 910,5354 KN J

Diameter 13 || mm |
Aai || 132,665 || mm' |
Kaki H 4 H I

S || 210,2451|| mm 1

S PAKAI 2D13-200

I Luar Sendi Plastis

| Vc ||538,5042|| KN
| Vs2 179,01441| KN
| Diameter j| 13 mm

j Aai 132,665 || mm'
1 Kaki || 2 U
| S ||534,6933H mm

S PAKAI D13-200

B

-51,9



I Perhitungan Sengkang frame 599 dan 639 |
| B Kolom || 1,2 ! m I

| L Balok It 5 i m |

| Lnetto || 3,8 I m J
| MG" |l 1676,13 | KNm I
| MG* It 1078,52 | KNm |
| VE ll 724,9079 I KN |
t VDa H -223,48 I KN J
| VDb H -76,71 I KN J
I VLa |t -35,01 | KN |
I VLb II -35,01 I KN |

VD

-223,48

1,5*(VD+VL)

I B I 700 || mm J

I H I 1000 H mm j
| fc I 24,9 || MPa j
l Fy Sengkang ! 390 H MPa |
| Z I 75 « mm |

I D I 925 || mm |

VL

VE

724,9078947

Dalam Sendi Plastis )

Vc JJ 0 |L KN
Vs, || 928,8798 KN

Diameter 13 mm

Aai 132,665 ! mm'
Kaki || 4 ||

S || 206,093|| mm

S PAKAI 2D13-200

Luar Sendi Plastis

Vc || 538,5042 KN

Vsz || 197,2572 KN

Diameter 13 mm

Aai 132,665 mm'

Kaki || 2 ||

S || 485,2435j| mm

S PAKAI D13-200

B

-35,01



I Perhitungan Sengkang frame 598 dan 638 |

1 B Kolom it 1.2 Ii m |

1 L Balok 0 5 II m |

1 L netto D 3,702 jI m |

1 MG" 0 1676,13 I KNm |

1 MG* ! 1078,52 I KNm |

VE 8744,098 I KN |

1 VDa 8-221,85 I KN |

1 VDb H -75,08 I KN |

1 VLa II -43,92 I KN |

1 VLb 8 -43,92 I KN |

VD VL

-75,08

-221,85

1,5*(VD+VL)

-398,66

345,44

B | 700 | mm |
H I 1000 It mm l

fc | 24,9 t MPa i
Fy Sengkanc I 390 ll MPa I

Z | 75 It mm |

D It 925 ll mm l

| Dalam Sendi Plastis |
I Vc || 0 KN |

| Vs, || 942,663 KN J
| Diameter || 13 mm |

| A01 ||132,665 mm' |

I Kaki (i 4 I
| S It 203,08 mm ]

S PAKAI 2D13-200

-43,92

VE

744,097785

| Luar Sendi Plastis |
I Vc U538,504 KN J

| Vs2 J205,928 KN J
| Diameter || 13 mm |

| A01 || 132,665 mm' |

I Kaki 2 I
I S II 464,812 mm |

S PAKAI D13-200

B

-43,92

B



LAMPIRAN

TABEL PERHITUNGAN

TULANGAN GESER

BALOKANAK

BALOK LINTANG ATAS

BALOK LINTANG BAWAH



Perhitungan Sengkang Balok Anak j

110,43

-0,25

1,5*(VD+VL) 165,27

373,2287

VL

VE

207,9586957

B

-0,25

B



51,69

A

242,6283

Perhitungan Sengkang Balok Lintang Bawah
BBalok Lengkung ll TT6 If m

MG" H751,22 ft KNm~|
It 518,52 |t~KNm"

VL

1,5*(VD+VL) 51,69
VE

242,6283

1,6

B

190,9383459

242,6283

i LuarSendi Plastis (
j Vc 1(241.183311 KN 1
| Vs2 H163,1972| KN |
| Diameter ll 10 II mm |
I A0, || 78,5 || mm I
| Kaki II 2 ll I
| S 11272,012911 mm I

1 SPAKAI Dio-200 I

6,92

B



VD

-187,36

1,5*(VD+VL)

373,227

368,7146

A

•187,36

-221,13

488,7446

VL

VE

981,4496241

-141,11

B

H



A

-257,21

-748,86

A

VD

1,5*(VD+VL)

452,9757

448,4633

Dalam Sendi Plastis 1
Vc II o It KN J

Vs, Jt 947,4888(1 KN

( Diameter It 10 II mm

j Aa, II 78,5 H mm'

I Kaki II 4 ||
! S H 93,70401|I mm

j SPAKAI 2D10-90

1,6

A

-257,21

-628,83

B A

-242,03

568,4933

VL

VE

1197,323308

-162,01

B

B



LAMPIRAN

TABEL PERHITUNGAN TULANGAN

BALOK LENGKUNG TEPI

BALOK LENGKUNG TENGAH



D
is

ai
n
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ok
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en
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h

X

K
O
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M
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