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DAFTAR NOTASI

Perencanaan Atap

Xviii

a = Jumlah sagrod dalam satu bentang

A = Luas profil baja

Ag = [Luas bruto profil

Anctto = Luasan bersih profil

Acrekit = Luasan bersih efektif

At = Area tarik bersih

B = Lebar pelat kuda-kuda

bf = Lebar sayap |
b = Jarak antar kuda-kuda -
C = Gaya angin tekan
C, = Gaya angin hisap |
Cc = Perbandingan kelangsingan yang menjadi batas antara tekuk elastis J
D = Diameter :
E = Modulus elastis baja '
Fa = ‘Tegangan ijin pada luas bruto dalam kondisi beben kerja
fa = Tegangan tarik yang terjadi
fby = Tegangan lentur arah sumbu x ‘1
Fby = Tegangan lentur arah x |
Fby = Tegangan lentur sumbu y |
Fby = Tegangan lentur arah sumbu y {
fc = Kuat tckan beton

F; = Faktor keamanan



Kuat tarik baja

Tegangan leleh baja

Inersia arah sumbu x

Inersia arah sumbu y

Koefisien kelangsingan

Angka kelangsingan elemen desak
Panjang bentang yang ditinjau
Panjang pelat kuda-kuda

Jarak antar gording

Momen sejajar sumbu batang
Momen tegak lurus sumbu batang
Jumlah baut

Gaya tekan yang bekerja

Gaya aksial sejajar sumbu batang

Beban merata tegak lurus sumbu batang

Beban merata sejajar sumbu batang
Jari-jari inersia = |

Modulus elastis tampang

Jarak baut

Jarak beban sagrod

= Modulus elastis tampang aranx

Modulus elastis tampang arah y
Gaya tarik yang bekerja

Tebal badan profil

Tebal sayap profil

Tebal pengaku

Berat profil

Sudut kemiringan atap

Defleksi batang

Lendutan arah sejajar sumbu batang

Lendutan arah tegak lurus sumbu batang

Xix




u

= Faktor reduksi luas netto

2. Perencanaan Pelat

Luas tulangan

Lengan momen

panjang memanjang pelat
Koefisien momen lapangan arah x
Koefisien momen lapangan arah y
Koefisicn momen tumpuan arah x
Koefisien momen tumpuan arah x
Tinggi efektif pelat

Kuat tekan beton

Kuat tarik baja

Tinggi pelat

Inersia arah sumbu x

Inersia arah sumbu y

= Perbandingan isi dari tulangan memanjang dari bentuk tertutup

Momen rencana lapangan arah x

Momen rencana tumpuan arah x

Kuat momen ideal

Mbmen rencanalapangan arah y
Momen rencana tumpuan arah y
Momen rencana

Beban mati merata

Beban hidup merata

Beban merata rencana

Faktor panjang efektif komponen struktur tekan

= Rasio penjang terhadap lebar bentang pelat |

= Rasio penulangan, perbandingan antara jumlah {uas penampang
tulangan baja tarik terhadap luas efektif penampang

= Rasio penulangan vang ada

X




Pmax = Rasio penulangan keadaan maksimum
Prmin = Rasio penulangan keadaan minimum
Pperlu = Rasio penulangan yang diperlukan

Pb = Rasio penulangan keadaan seimbang
] = Faktor reduksi kekuatan

3. Perencanaan Balok A

Xxi

As = Luas tulangan tarik
As’ = Luas tulangan desak
= Lebar balok

d = tinggi efektif tulangan tarik

d = tinggi efektif tulangan desak

E = Modulus elastis beton

fc = Kuat tekan beton, Mpa

Fy = Kuat tarik baja

h = Tinggi balok

I = Momen inersia balok

L = Panjang penampang }

m = Perbandingan isi dari tulangan memanjang dari bentuk tertutup i
~ Mn = Momen nominal balok-

Mu = Momen rencana balok :

Pp = Beban mati terpusat 5

P = Beban hidup terpusat :

Py = Beban ultimit terpusat I

Ra = Reaksi dukungan ‘.

Rn = Koefisien tahanan untuk perencanaan kuat

Vu = (aya geser rencana

Ve = Kuat geser beton

Vs = Tegangan geser nominal yang disebabkan oleh tulangan

X = Rekasi perlawanan P |



xXii

X = Jarak daerah geser ditinjau dari tengah bentang
B = Konstanta yang berdasarkan mutu beton
p = Rasio tulangan tarik
p = Rasio tulangan desak
Pada = Rasio penulangan yang ada
Prmax = Rasio penulangan keadaan maksimum ‘
Pmin = Rasio penulangan keadaan minimum
Pperiu = Rasio penulangan yang diperlukan
Pb = Rasio penulangan keadaan seimbang
o = Faktor reduksi kekuatan
4. Perencanaan Kolom

a = tinggi blok tegangan persegi ekivalen
As = Luas tulangan tarik
As’ = Luas tulangan tekan
Ag = Luas bruto penampang :
As, = Luas tulangan total
b = Lebar kolom |
Cc = Gaya tekan pada kolom

" Cs = Gayapada tulangan tekan — ——
Cm = Faktor untuk pembesaran momen
d = Jarak dari sisi tekan terluar ke pusat tulangan tarik |
d = Jarak dari sisi tekan terluar ke pusat tulangan desak
e = Eksentrisitas aktual
eb = Eksentrisitas pada keadaan seimbang (
Ec = Modulus elastis beton i
Eg = Modulus elastis balok <
Es = Modulus elastis baja tulangan ‘
fc = Kuat desak beton, Mpa
fs = Tegangan tulangan tarik



fs’ = Tegangan tulangan desak

fy =—Tegangan leleh baja yang diSyaratkan —

h = Tinggi penampang kolom

Ic = Momen inersia kolom

Ier = Momen inersia balok
Ig = Momen inersia dari penampang bruto balok
k = Faktor panjang efektif
L, = Panjang bersih kolom ¢
L, = Panjang bentang bersih ;
L, = Panjang tak tertumpu

L, = Panjang bersih balok

m = Perbandingan isi dari tulangan memanjang dari bentuk tertutup !
M, = Momen akibat beban tetap :
M = Momen faktor terbesar pada ujung komponen akibat beban tetap

My = Momen faktor terbesar pada ujung komponen akibat beban sementara

Mp = Momen akibat beban mati

Mg = Momen akibat beban gempa

M, = Momen akibat beban hidup

Mn = Momen nominal

Mnx = Momen nominal yang bekerja puda sumbu x

Mox = Momen uniaksial ekivalen perlu pada arah sumbu x

Moxn = Momen tahanan nominal aktual pada arah sumbu x

Moy = Momen uniaksial ekivalen perlu pada arak sumbu y

Moyn = Momen tahanan nominal aktual pada arah sumbu y

M; = Momen akibat beban sementara

M, = Momen rencana kolom

Mx = Momen yang terjadi arah x

My = Momen yang terjadi arah y

Pc = Beban tekuk euler

Pp = (aya tekan akibat beban mati )
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Pg: = (aya tekan akibat beban gempa
P = Gaya tekan akibat beban hidup =
Pn = Gaya tekan nominal
Po = Kapasitas beban sentris minimum ;
Pno = Kapasitas beban sentris nominal l
Py = (Gaya tekan rencana kolom ‘
r = Jari-jari girasi penampang
T = Tegangan tarik ‘,
b = Faktor pembesaran momen untuk rangka yang ditahan terhadap ‘
goyangan kesamping %
s = Faktor pembesaran momen untuk rangka yang ditahan terhadap 1‘
goyangan kesamping
p = Rasio tulangan kolom f
By = Faktor tinggi blok tekanan ekivalen :
Bd = Nilai perbandingan momen beban mati rencana terhadap momen total
rencana yang besarnya kurang atau sama dengan satu
¥ = Faktor kekangan ujung
® = Faktor reduksi kekuatan
Zpc = Penjumlahan beban tekuk euler pada kolom satu tingkat/lantai |
Ypu = Penjumlahan beban tekan ultimit pada kolom satu tingkat/lantai
y _ = Jarak titik berat penampang dari sisi penampang terluar ;
5. Perencanaan Portal |
Ag = Luas bruto penampang
Ajh = Luas tulangan total efektif tulangan geser horisontal J
Ajv = Luas tulangan geser joint vertikal |
As = Luas tulangan tarik
As’ = Luas tulangan tekan
Asc = Luas tulangan longitudinal tarik
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Asc’ = Luas tulangan longitudinal tekan -
bj = Lebar efektif joint
C = Koefisien gempa dasar j |
cb = Koefisien momen
Cki = Gaya tekan tulangan arah kiri d
Fx = Beban horisontal tiap lantai pada arah x “
Fy = Beban horisontal tiap lantai pada arah y ! |
fy = Tegangan leleh baja ]
hx = Tinggi gedung arah x
hy = Tinggi gedung arah y
hk = Tinggi kolom bruto ‘
h’k = Tinggi kolom netto ;
he = Tinggi total penampang kolom dalam arah geser yang ditinjau |
hw = Tinggi bangunan ‘
1 = Faktor keutamaan gedung
K = Faktor jenis struktur
Lb = Panjang balok
Lki = Panjang balok bruto sebelah kiri kolom yang ditinjeu
Lki’ = Panjang balok bruto sebelah kiri kolom yang ditinjau

~ Lka = Panjang balok bruto sebelah kanan kolom yang ditinjau
Lka’ = Panjang balok bruto sebelah kanan kolom yang ditinjau
Ly = Bentang bersih balok 5
Lw = Lebar bangunan
Mbpyb = Momen lentur balok portal akibat beban mati tak berfaktor L
Mpx = Momen lentur kolom portal akibat beban mati tak berfaktor
Mib = Momen lentur balok portal akibat beban hidup tak berfaktor ’
Mk = Momen lentur kolom portal akibat beban hidup tak berfaktor i
M = Momen lentur balok portal akibat beban gempa tak berfaktor l
Mk = Momen lentur kolom portal akibat beban gempa tak berfaktor :
Mkap,b = Momen kapasitas balok
Mnak.b = Kuat momen lentur nominal aktual balok



Mkap

Momen kapasitas di sendi plastis pada satu ujung atau bidang muka

Mkap’
Mu,b
Mu,k

NEex

Ngx
Nu‘k

Pcs

Rv

Vb

Vbx
Vby
Vch

Vev

Kolom

Momen kapasitas lainnya

Momen rencana balok

Momen rencana kolom

Jumlah lantai tingkat diatas kolom yang ditinjau

Gaya akibat beban gempa pada pusat kolom

Gaya aksial akibat beban gravitasi terfaktor pada pusat joint

- Gaya aksial rencana kolom

Gaya permanen gaya prategang yang terletak disepertiga bagian
Beban terbagi merata |

Faktor reduksi berdasarkan banyak tingkat

Gaya tarik yang terjadi

Gaya geser dasar

Gaya geser dasar arah x

Gaya geser dasar arah y

Gaya geser strat beton diagonal yang melewati daerah tekan ujung
joint arah horisontal |

Gaya geser strat beton diagonal yang melewati daerah tekan ujung

joint arah vertikal

Vsh

Gaya geser balok akibat beban mati

Gaya geser kolom akibat beban mati

Gaya geser balok akibat beban hidup

Gaya geser kolom akibat beban hidup

Gaya geser balok akibat beban gempa

Gaya geser kolom akibat beban gempa

Gaya geser balok akibat berat sendiri dan beban gravitasi
Gaya geser horisontal

Gaya geser vertikal

Gaya geser kolom

Gaya geser pada daerah tarik joint dengan mekanisme panel rangka

XXVi

B e RO



arah horisontal

Gaya geser pada daerah tarik joint dengan mekanisme panel rangké

Xxvii

Vsv =
arah vertikal
Vub = Gaya geser rencana balok
Vuk = (Gaya geser rencana kolom
W, = Berat total keseluruhan bangunan
Wx = Berat tiap lantai pada arah x
Wy = berat tiap lantai pada arah y
Zka = Lengan momen kanan
Zx; = Lengan momen kiri
p = Rasio tulangan tarik '
p’ = Rasio tulangan tekan )
Pb = Rasio penulangan keadaan seimbang
do = Faktor penambahan kekuatan
od = Koefisien pembesaran dinamis
a = Faktor distribusi momen dari kolom yang ditinjau
6. Perencanaan Pondasi :
!
a = Lengan momen :
“bo = Keliling penampang pada pelat dan pondasi” B
Bk = Lebarkolom |
Bp = Lebar pondasi
Bs = Lebar siklop
d = Jarak pusat tulangan tarik keserat tekan beton
ex = Eksentrisitas gaya terhadap sumbu x
ey = Eksentrisitas gaya terhadap sumbu y :
fc = Kuat tekan beton, Mpa '
fy = Tegangan leleh pondasi "
h = Tebal pondasi
Lk = Panjang kolom



Panjang pondasi telapak

ni

Pb
Pn
Pp

Rn
Ve
Vu
tk

Panjang siklop

Momen terhadap sumbu x

Momen terhadap sumbu y

Momen nominal

Momen rencana

Jarak geser dari tepi pondasi terhadap sumbu x
Perbandingan isi dari tulangan memanjang dari bentuk tertutup
Jarak geser dari tepi pondasi terhadap sumbu x
Gaya tekan yang bekerja

Selimut beton

Gaya tekan nominal

Panjang pondasi telapak

Tegangan kontak yang terjadi di bawah pondasi
Faktor panjang efektif komponen struktur tckan
Kuat beton menahan geser

gaya geser rencana

Lebar penampang kolom

Panjang bidang geser kritis

Lebar bidang geser kritis

Po

Bi
Bc

= Rasio tulangan

Rasio tulangan pada keadaan seimbang
Koefisien reduksi kekuatan
Rasio antara sisi terhadap sisi pendek pondasi

Rasio sisi panjang terhadap sisi pendek pondasi
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ABSTRAKSI

Perencanaan merupakan langkah awal dari suatu pembangunan fisik
yang merupakan gabungan antara unsur seni dan ilmu pengetahuan yang
membutuhkan keahlian dalam mengolahnya. Seorang Sarjana Teknik Sipil harus
mampu menerapkan kemampuan teoritisnya di lapangan. Oleh karena itu, Tugas
Akhir tentang Redesain Gedung Fakultas Ekonomi jurusan Akuntanst Universitas
Pembangunan Nasional “Veteran” Yogyakarta dengan mengganti beberapa syarat
mutu beton, mutu baja dan peraturan gempa bertujuan agar dapat merencanakan
suatu bangunan sebagai bekal mempersiapkan diri dalam dunia konstruksi
sebenarnya.

Perencanan ulang ini merupakan perhitungan struktur bangunan dari

. atas sampai bawah yang meliputi perencanan dengan strukiur baja dan beton

bertulang. Struktur baja digunakan pada perencanaan kuda-kuda dan struktur
bangunan serta pondasi digunakan struktur beton bertulang. Untuk struktur baja
digunakan profil double angel dengan mutu baja A36, Fy = 36 Ksi = 2531 kg/cm?,
Fu = 58 Ksi = 4077 kg/cm? dan utk sambungan menggunakén baut mutu A325X
(Non Full Draat) dengan fy =44 Ksi = 3093 kg/cm?, fu = 30 Ksi = 2109 kg/cm?.
Perhitungan struktur baja ini menggunakan metode AISC-ASD. Perencanaan
struktur beton bertulang menggunakan mutu beton dengan kuat desak f’c = 22,5

Mpa dan baja tulangan polos untul @ < 1:2 mm fy = 300 Mpa, baja tulangan ulir
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untuk @ > 12 mm fy 350 Mpa. Untuk memperbaiki kekuatan tanah di bawah

pondasi digunakan siklop. Dengan adanya siklop ini pondasi menjadi tidak dalam
dan dimensi pondasi menjadi kecil. Perencanaan siklop ini menggunakan mutu
beton f'c =10 Mpa dengan 30 % batu kali. Analisis program menggunakan
program SAP 2000 tiga dimensi dengan memperhitungkan beban gempa yang
terjadi diwilayah Yogyakarta wilayah 3 dengan menggunakan peraturan gempa
SNI-1726-2002.

Secara garis besar hasil perhitungan struktur pada redesain Struktur
Gedung Fakultas Ekonomi Jarusan Akuntansi Universitas Pembangunan Nasional

“Veteran” Yogyakarta adalah sebagai berikut:

1. Kuda-kuda
Untuk kuda-kuda dipakai profil double 1. 50 x 50 x 5 dan gording

digunakan Light Lip Channel C 125 x 50 x 20 x 3.2.

19

Pelat

Untuk pelat lantai perencanaan terbagi atas 2 macam perencanaan

yaitu perencanaan pelét satu arah dan pelleﬁéénééh ﬁélaf dua arah
dengan tulangan pokok P10 dan untuk tulangan susut digunakan P8.
3. Balok
» Sloof menggunakan ukuran 500 x 300 mm
* Balok induk menggunakan ukuran 450 x 800 mm, 400 x 600
mm.
s Balok anak menggunakan ukuran 200 x 400 mm

s Ring balk menggunakan ukuran 450 » 800 mm
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. Kolom

= Kolom struktur menggunakan ukuran 600 x 600 mm

* Kolom tangga menggunakan ukuran 500 x 500 mm 5

. Siklop | ' l
Dimensi Siklop yang digunakan adalah (2,8 x 2,8 m), (3,2 x 3,2 '

m), (3,4 x 3,4 m), (3,7 x 3,7 m) dan siklop gabungan pada pertemuan

siklop pada struktur dan pada tangga.

. Pondasi |

Dimensi pondasi yang digunakan adalah (1,8 x 1,8 m), (1,6 x 1,6 é

m)dan (1.4 x 1,4 m),
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BAB I

PENDAHULUAN

1.1  Latar Belakang

Perguruan tinggi Universitas Pembangunan Nasional “Veteran”
Yogyakarta adalah perguruan yang didirikan atas usaha dari lembaga veteran
dibawah naungan Departemen Pertahanan dan Keamanan, serté dibina badan
pengelola UPN “Veteran”. Pada tahun 1999 pihak UPN menambah fasilitas
gedung baru. Penambahan gedung baru ini dimaksudkan untuk memenuhi
kebutuhan akan sarana dan prasarana fisik yang seimbang guna kemajuan
lembaga tersebut, seiring dengan semakin bertambahnya jumlah mahasiswa di
Universitas Pembangunan Nasional “Veteran” Yogyakarta.

Untuk menghasilkan bangunan yang baik, maka perencanaan yang baik

gedung tersebut. Untuk itulah kami mencoba untuk mengaplikasikan pengetahuan

yang kami peroleh selama kuliah, dengan mengambil Tugas Akhir Perencanaan
Ulang (redesign) banguna gedung UPN “Veteran” Yogyakarta Fakultas Ekonomi
Jurusan Akuntansi sebagai bahan perbandingan.

Tugas Akhir ini dipergunakan sebagai syarat untuk menyelesaikan jenjeng
pendidikan Strata satu (S1) di Universitas _Islam Indonesia Yogyakarta. Dengan
menyelesaikan Tugas Akhir ini kami harap dapat menjadi bekal kami dalam

menghadapi persaingan dunia kerja yang semakin ketat sekarang ini.




1.2 Maksud dan Tujuan

Perencanaan merupakan langkah awal dari suatu pembangunan fisik yang
merupakan gabungan antara unsur seni dan ilmu pengetahuan yang membutuhkan
keahlian dalam mengolahnya. Seorang sarjana teknik sipil harus mampu
menerapkan kemampuan teoritisnva di lapangan. Oleh karena itu, tugas akhir
tentang Desain Ulang (Redesign) Struktur Gedung Kampus Jurusan Akuntansi
. Fakultas Ekonomi Universitas Pembangunan Nasional “Veteran” Yogyakarta ini
bertujuan agar dapat merencanakan suatu bangunan, dan untuk mengaplikasikan
ilmu ketekniksipilan yang diperoleh selama dibangku kuliah, sebagai bekal

mempersiapkan diri dalam dunia konstruksi sebenarnya.

1.3 Manfaat Penelitian

Manfaat dari penulisan tugas akhir ini adalah untuk mendapatkan alternatif
desain lain yang lebih efektif, efisien dan dengan tingkat keamanan yang sesuai

dengan yang disyaratkan.

1.4 Lokasi Proyek

Proyck Pembangunan Gedung Kampus Jurusan Akuntansi Fakultas
Ekonomi Universitas Pembangunan Nasional “Veteran” Yogyakarta terletak di
JI. SWK 104 ( Ring Road Utara ). Mengenai lokasi proyek dapat dilihat pada

Gambar 1.1. Adapun batas-batas lokasi proyek adalah :

Sebelah Utara : Audotorium
Sebelah Barat : Kantin
Sebelah Selatan : Gedung Jurusan IESP

Sebelah Timur : Gedung Fakultas Ekonomi




Gambar 1.1 Denah Lokasi

1.5 Metode Perencanaan

__ Dalam perencanaan Gedung Kampus Jurusan Akuntansi Fakultas

Ekonomi Universitas Pembangunan Nasional “Veteran” Yogyakarta ini dibagi

menjadi beberapa langkah, yaitu :

1.

Mengumpulkan data berupa denah situasi, denah ruang, spesifikasi
struktur, peraturan-peraturan yang digunakan dan data tanah.
Mengumpuikan literatur sebagai dasar perencanaan.

Merencanakan spesifikasi struktur yang akan direncanakan..
Menganalisis spesifikasi struktur yang akan direncanakan.

Menggambar hasil perencanaan struktur.



1.5 Batasan Perencanaan

Sebagai batas ruang lingkup dalam perencanaan ulang (redesign) Gedung
Kampus Jurusan Akuntansi Fakultas Ekonomi Universitas Pembangunan Nasional

“Veteran” Yogyakarta pada penyusunan Tugas Akhir ini adalah :

1. Obyek perencanaan ulang Gedung Kampus Jurusan Akuntansi Fakultas
Ekonomi Universitas Pembangunan Nasional “Veteran” Yogyakarta
meliputi :

a. Perencanaan Atap
Perencanaan kerangka kuda-kuda menggunakan baja profil Double
Angle dan gording dari baja light lip channel, atap dari asbes.
Tegangan leleh (fy) = 36 Ksi = 2531 kg/cm? dan Fu = 58 Ksi = 4077
kg/cmz.

b. Perencanaan Pelat
Perencanaan pelat terdiri dari pelat lantai, pelat atap/talang, dan pelat

selasar. Pelat terbuat dari beton bertulang.

c. Perencanaan Balok
Perencanaan struktur balok berbentuk persegi yang terdiri dari
| perencanaan balok anak dan balok induk, dengan menggunakan beton
bertulang.
d. Perencanaan Kolom
Perencanaan struktur kolom berbentuk persegi, kolom direncanakan

dengan menggunakan beton bertulang.
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e. Perencanaan Tangga

Perencanaan Tangga dalam perencanaan ulang bangunan ini
berjumlah 4, yaitu : tangga dari lantai dasar ke lantai satu, tangga dari
Jantai satu ke lantai dua, tangga dari lantai dua ke lantai tiga, tangga
dari lantai tiga ke lantai atap.
f. Perencanaan Pondasi
Perencanaan pondasi diperhitungkan berdasarkan data karakteristik
tanah yang ada, dengan menggunakan jenis pondasi telapak beton
bertulang dan sumuran sebagai lantai kerja.
Dalam perencanaan ulang bangunan ini menggunakan beton bertulang
dengan mutu (fc') = 22,5 Mpa dan baja tulangan dengan tegangan leleh
(fv) = 300 Mpa untuk baja tulangan polos (BITP) untuk @ < 12 mm, dan

(fy) = 350 Mpa untuk baja tulangan deform (B)TD) untuk © > 12 mm.

Perencanaan ulang (redesign) ini meliputi perhitungan struktur bangunan

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

Analisis mekanika struktur dengan program SAP 2000 tiga dimensi versi

9.03.

Kombinasi beban yang diperhitungkan adalah beban mati, beban hidup,

dan beban horisontal gempa daerah Yogyakarta.

Perencanaan konstruksi baja berdasarkan metode perencanaan elastis ASD
(allowable stress design) dari AISC, dan perencanaan konstruksi beton

berdasarkan metode perencanaan kekuatan dari SK SNI T-15-1991-03,



6. Secara keseluruhan perencanaan beton direncanakan dengan tingkat

daktilitas penuh dengan nilai K = 1.

1.7 Bagan Alir Perencanaan

Analisis perencanaan suatu struktur bangunan gedung dapat

disederhanakan dengan bagan alir sebagai berikut :

l Mulai | \

A

Kuda-kuda ‘

A

Pelat Atap :
v Struktur Atas

Pelat Lantai

Balok

Kolom Portal -/

Cyclope / Pondasi Telapak | — Struktur Bawah

\ 4
Penggambaran

‘ Selesai l . | f‘

Gambar 1.2. Bagan Alir Perencanaan L
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TINJAUAN PUSTAKA

2.1 Pendahuluan

Perencanaan struktur bisa didefinisikan sebagai panduan dari seni dan
ilmu, yang menggabungkan intuitif seorang insinyur berpengalaman dalam
kelakuan struktur dengan pengetahuan mendalam tentang prinsip statika,
mekanika bahan, dan analisis struktur, untuk mendapat struktur yang ekonomis
dan aman serta sesuai dengan tujuan pembuatnya. (Charles G. Salmon dan John
E. Johnson, 1990).

Desain struktur merupakan salah satu bagian dari proses perencanaan
bangunan. Proses desain tersebut merupakan gabungan antara unsur seni dan

pengetahuan yang membutuhkan keahlian dalam mengelolanya. Proses ini

~ dibedakan dalam dua bagian. Tahap perfama, desain umum yang merupakan

peninjauan umum secara garis besar keputusan-keputusan desain. Tipe struktur
dipilih dari berbagai alternatif yang mungkin. Tata letak struktur, geometri atau
bentuk bangunan, jarak antar kolom, tinggi lantai, dan material bangunan telah
ditetapkan dengan pasti dalam tahap ini. Tahap kedua, desain terinci yang antara
lain meninjau tentang penentuan besar penampang lintang balok, kolom, tebal

pelat, dan elemen struktur lainnya (L. Wahyudi dan Syahril, 1997).



2.2  Prinsip-Prinsip Perencanaan

Perencanaan adalah suatu proses untuk menghasilkan penyelesaian

optimum. Adapun prinsip-prinsip perencanaan secara umum untuk struktur

adalah:
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5.

6.

Biaya minimum,

Berat minimum,

Waktu konstruksi yang minimum,

Tenaga kerja minimum,

Biaya produksi minimum bagi pemilik bangunan, dan

Efisiensi operasi maksimum bagi pemilik

(Charles G. Salmon dan John E. Johnson, 1990).

Prosedur Perencanaan

Secara garis besar perencanaan adalah sebagai berikuat :

1.

Perencanaan. Penetapan fungsi yang harus dipenuhi oleh struktur.

atau tidaknya perencanaan yang dihasilkan.

Konfigurasi struktur perencanaan. Penataan letak elemen agar sesuai
dengan fungsi dalam langkah 1.

Penentuan beban yang harus dipikul.

Pemilihan batang perencanaan. Berdasarkan keputusan dalam
langkah 1, 2, dan 3, pemilihan ukuran batang dilakukan untuk

memenuhi kriteria obyektif seperti berat atau biaya terkecil.




Analisa. Analisa struktur untuk menentukan aman (tetapi tidak

berlebitan) atau tidaknya batang yang terpilin. Termasuk dalam hal
ini ialah pemeriksanaan semua faktor kekuatan dan stabilitas untuk

batang serta sambungannya.

‘Penilaian. Apakah semua ketentuan dipengaruhi dan hasilnya

optimum. Bandingkan hasilnya dengan kriteria vang ditentukan diatas.
Perencanaan Ulang. Pengulangan suatu bagian dari langkah | sampai
6 yang dipandang perlu atau dikchendaki berdasarkan penilaian diatas.
Langkah | sampai 6 merupakan proscs iteresi.

Keputusan Akhir. Penentuan optimum atau tidaknya perencanaan yang
telah dilakukan,

(Charles G. Salmon dan John E. Johnson, 1990).

2.4 Struktur Bawah

Struktur bawah (sub structure) adalah bagian bangunan yang berada di

bawah pcrmukaan. Dalam Tugas Akhnir Pcrencanaan Ulang ini' menggunakan

~ “pondasi telapak™ (footplate) dengan lantai Kerja dari pondasi sumuran,

2.4.1 Pondasi

Pondasi umumnya berlaku sebagai komponen struktur pendukung

bangunan yang terbawah, dan telapak pondasi berfungsi sebagai elemen terakhir

vang meneruskan beban ke tanah, sehingga telapak pondasi harus memenuhi

persyaratan untuk mampu menyebarkan beban-beban yang diteruskannya

sedemikian rupa sehingga daya dukung tanah tidak terlampaui. (Istimawan, 1994)
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25 Struktur Atas

Struktur atas (upper structure) adalah elemen bangunan yang berada di atas
permukaan tanah. Dalam Tugas Akhir Perencanaan Ulang ini, struktur atas

meliputi : atap, pelat, balok, kolom.

2.5.1 Atap

Atap adalah elemen struktur yang berfungsi melindungi bangunan beserta
yang ada didalamnya dari pengaruh panas dan hujan. Bentuk atap tergantung dari
beberapa faktor, seperti : iklim, arsitektur, utilitas bangunan, dan sebagainya. Atap

harus disesuaikan dengan rangka bangunan atau bentuk denah.

2.5.2 Pelat

Pelat merupakan panel-panel beton bertulang yang arah tulangannya bisa
satu atau dua arah, tergantung sistem strukturnya. Sistem pelat secara keseluruhan
menjadi satu kesatuan membentuk rangka struktur bangunan kaku statis tak tentu
yang kompleks, sehingga mengakibatkan timbulnya momen, gaya geser, dan

 defleksi. (Istimawan, 1994).

Berdasarkan perbandingan antar bentang panjang dan bentang pendek.

Pelat dibedakan menjadi dua, yaitu : pelat satu arah dan pelat dua arah.

I Pelat satu arah

Apabila perbandingan sisi panjang terhadap sisi pendek yang saling tegak
lurus lebih besar dari dua, pelat dapat dianggap hanya bekerja sebagai pelat satu
arah dengan lenturan utama pada arah sisi yang lebih pendek, sehingga struktur

pelat satu arah dapat didefinisikan sebagai pelat yang didukung pada dua tepi
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yang berhadapan sedemikian sehingga lenturan timbul hanya dalam satu arah saja,

yaitu pada arah yang tegak lurus terhadap arah dukungan tepi. (Isfimawan, 1994).

2 Pelat dua arah

Pelat dua arah adalah pelat yang didukung sepanjang keempat sisinya
dengan lendutan yang akan timbul pada dua arah yang saling tegak lurus, atau
perbandingan antara sisi paﬁjang dan sisi pendek yang saling tegak lurus kurang

dari dua. (Istimawan, 1994).

2.5.3 Kolom

Kolom adalah batang tekan vertikal dari rangka (frame) struktur yang
memikul beban dari balok induk maupun balok anak. Kolom ﬁenemskm beban
dari elevasi atas ke elevasi yang lebih rendah hingga sampai ke tanah.

(Istimawan, 1994).

2.5.4 Balok

Balok adalah batang struktur yang hanya menerima beban-beban tegak

momennya telah didapatkan. (Istimawan, 1994).

2.5.5 Portal

Portal adalah suatu rangka struktur pada bangunan yang harus mampu
menahan beban-beban yang bekerja, baik beban mati, beban hidup, maupun beban
sementara. Portal merupakan suatu sistem struktur rangka yang terdiri dari rakitan

elemen struktur yang berupa beton bertulang, elemen balck, kolom, atau dinding
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geser. Portal ada dua (2) jenis, yaitu : portal tak bergoyang (braced frame) dan

portal bergoyang.
1 Portal tak bergoyang (braced frame)

Portal tak bergoyang didefinisikan sebagai portal dimana tekuk goyangan
dicegah oleh elefnen-elemcn topangan struktur tersebut dan bukan oleh portal itu
sendiri. (Salmon & Johnson, 1996).

Portal tak bergoyang mempunyai sifat :
a. Portal tersebut simetris dan bekerja beban simetris.
b. Portal yang mempunyai kaitan dengan konstruksi lain yang tidak dapat
bergoyang.
2 Portal bergovang
Suatu portal dikatakan bergoyang, jika
a. Beban yang tidak simetris yang bekerja pada portal yang simetris atau

tidak simetris.

2.5.6. Tangga
Tangga adalah jalur bergerigi (mempunyai trap-trap) yang
menghubungkan satu lantai dengan lantai diatasnya, sehingga berfungsi sebagai

jalan untuk naik dan turun antar tingkat (Benny Puspantoro, 1987).

2.5.7. Kombinasi Pembebanan

Menurut pasal 3.2.2 SNI T-15-1991-03, kombinasi pembebanan adalah

sebagai berikut:
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1. kuat perlu U yang menahan beban rhati D dan beban hidup L _ -

paling tidak harus sama dengan

U=12D+1,6.L

2. bila ketahanan struktur terhadap beban angin W perlu

diperhitungkan dalam perencanaan maka pengarch kombinasi

beban D,L dan W harus diperhitungkar untuk menentukan nilai U |

yang terbesar

U=0,75.(12D+1,6.L +W)

3. bila ketahanan struktur terhadap beban gempa (beban E) perlu

diperhitungkan dalam perencanaan, maka nilai U digunakan
U=1,05(D+LrxE)

Lr = beban hidup tereduksi

2.6 Dasar-Dasar Perencanaan

Peraturan-peraturan / standarisasi yang digunakan dalam Perencanaan

‘Ulang Gedung Kuliah Jurusan Akuntansi Fakultas Ekonomi Universitas Islam

Indonesia adalah :

1.

Tata Cara Perencanaan Ketahanan Gempa Untuk Gedung SNI-03-
1726-2002.

Peraturan Pembebanan Indonesia Untuk Gedung (PBIUG), 1983.
Peraturan Beton Bertulahg Indonesia (PBBI), 1971 NI-2.

Peraturan Perencanaan Bangunan Baja Indonesia (PPBBI), 1984.

Tata cara perhitungan Struktur Beton Bertulang untuk Bangunan

Gedung (SK-SNI T-15-1991-03 ayat 3.3.2).




BABIII

LANDASAN TEORI

3.1 Dasar Perencanaan

Dalam perencanaan ini memakai metode kekuatan batas, dimana beban
kerja dinaikkan dengan memberikan suatu faktor beban sehingga diperoleh suatu
beban pada akhir keruntuhan,

Menurut SNI T-15-1991-03 pasal 3.2.2 faktor beban ditentukan sebagai

berikut :
1. Beban mati =D
2, Beban Hidup =L
3. Beban gempa = E
U= 12D+ LOL .iviicrrecnnrinecensnnssessssrnsessesasssosessasns (3.1)
TU=09D +E) ccrerenrrssrsmmsmmmemsssesessreseeoemenee (32) f
U=1L05(DHLr£E) e sesssnenssens (3.3)

dimana :

U= Kuat perlu, adalah kekuatan suatu komponen struktur atau penampang
yang diperlukan untuk menahan beban terfaktor dan gaya terdalam yang
berkaitan dengan beban tersebut dalam suatu kombinasi.

D= Beban mati, adalah berat dari semua bagian suatu gedung yang

bersifat tetap, termasuk segala tambahan, penyelesaian mesin-mesin serta

14
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—

32 PerencanaanAtap . . ...

~ tersebut.

L= Beban hidup, adalah semua bebean yang terjadi akibat pemakaiaan dan
penghunian suatu gedung, termasuk beban-beban pada lantai yang berasal
dari barang-barang yang dapat dipindahkaq dan atau beban akibat air hujan
pada atap yang datar. |

E=  Beban gempa.

Kepastian kekuatan beban terhadap pembebanan dianggap sebagai faktor
reduksi kekuatan (¢). Menurut SNI T-15-1991-03 pasal 3.2.3.2 faktor reduksi

kekuatan ditentukan sebagai berikut:

1. Lentur tanpa beban aksial $=10,80
2. Aksial tarik dan aksial tarik dengan lentur ¢ = 0,80
3. Aksial tekan dan aksial tekan dengan lentur ¢ = 0,65
4. Geser dan torsi &= 0,60

Perencanaan atap baja dalam perencanaan Gedung Jurusan Akuntansi
Fakultas Ekonomi UPN “Veteran” Yogyakarta menggunakan metode perencanaan

tegangan kerja (working strees design) dari AISC. Perencanaan meliputi:

3.2.1 Perencanaan Gording
Dalam perencanaan gording harus memenuhi syarat — syarat sebagai

berikut:

1, Tegangan :
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fox I i (34)
0,66.fy 0,75.fy
Fbx = MO s (35)
S,
Fby = M0 e (3.6)
S)’
dimana: fbx = tegangan lentur arah sumbu x (kg/cm?)
fby = tegangan lentur arah sumbu y (kg/cm?)
fy =tegangan leleh baja (kg/cm?)
Sx = modulus elastis tampang terhadap sumbu x (cm®)
Sy =modulus elastis tampang terhadap sumbu y (cm?)
M =momen tegak lurus sumbu batang (kgm) l
My, = momen sejajar lurus sumbu batang (kgm) '
Lendutan :
5 gL' L
= S et te e sase s e e sseneasanabenes 3.7 :
t 384 EL, T 360 T mmm— ( B )¥, I
LY |
4 [_——"
+1
PR B\ C e, (3.8)
38 EL, 360
B = NB,2 40,7 v sasssrassses (3.9)
dimana :

L = panjang batang (m)
q, = beban mereta tegak lurus sumbu batang (kg/m )

q, = beban mereta sejajar batang ( kg/m )
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it v

6, = lendutan tegak lurus sumbu batang ( mm )
0, = lendutan sejajar sumbu batang ( mm )

E =modulus elastisitas baja ( 29000 ksi )
Iy = inersia terhadap sumbu x ( mm* )

I, = inersia terhadap sumbu y ( mm*)

3.2.2 Perencanaan Sagrod

Perencanaan sagrod ini menentukan diameter kabel yang akan dicapai :

P=0,33

.Fu.Asa&rod ...................................................................

Beban yang digunakan adalah beban arah sejajar sumbu (P //) :

P//EP . SIN Q. SSuiiritriireceiisennetseeeneeseeereeoseereesesessnsssnns (3.11)
Sehingga luas tampang sagrod :
Asagrod ™ 0,313?1«* = %n.pz,w .................................................. (3.12)
Dsagrod = \’m ................................................................. (3.13) n
Dpaksi = Diagrod+ 3 MMeevevvreeceveeeereeeececesseseconeseeeeseeessseessesssesesssns (3.14) |
dimana

P = gaya yang bekerja (kg )

Py = gaya sejajar sumbu batang ( kg )

Ss = jarak beban sagrod (m)

D = diameter baja ( mm )

A = luas penampang ( mm?)
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3.2.3 Perencanaan Tierod

Gayabatang : T = C::a ......................................................... (3.15)
T = 0,33 FU. Afierodesereesesroressmsosusesecsusisessessones (3.16)
sehingga :
Asagrod = 0,32 s %.;r.Dz,w .......................... (3.17)
Diecod = /E%E e (318)
Dpakai = Dhierod + 3 TML «ceevcvvvervessssesssasneonessesens (3.19)
dimana :
T = gaya tarik yang bekerja (kg )
Fu = kuat tarik baja ( kg/cm?)
A = luas penampang ( mm? )

3.2.4 Perencanaan Batang Tarik

1. Menentukan angka kelangsingan ( A = L/r ) maksimum

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

tarik.
Untuk elemen/batang utama A=L/r<240
Untuk elemen/batang sekunder/brancing A= L/r <300

Sehingga untuk elemen/batang utama diperoleh :

L



T
Aglpcrlu m; .................................................
T
Agzpcrlu 05 Fup .............................................
1
Alubang = (E + Dbazlt).tup.n ..............................

Dipakai profil yang luasnya ( A ) lebih besar dari nilai Agpeny terpakai :

Anetto = Apmﬂ] - A[ubma .....................................
Aefektlf = Anmo - p. .............................................
dimana :

r = jari-jari inersia profil

...........................................................................

Ancwo = luas bersih penampang (mm )

“Ag = luas kotor penampang ( mm )

jumlah batang

=
i

twp = tebal badan profil
p = faktor reduksi luas netto
3. Kontro! kelangsingan

k.L

Ay = S 280 cmeeeeereeseoeceerrerereseessssneneenn —

Yoda
dimana :

kL/r = angka kelangsingan elemen tarik
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k = koefisien kelangsingan

4. Kontrol tegangan tarik yang terjadi

Tampang tanpa lubang :

[ Y S (327)

L ERPTY 3 S (3.28)

fa = tegangan tarik yang terjadi ( ksi)

3.2.5 Perencanaan Batang Desak

Langkah - langkah perencanaan batang desak adalah sebagai berikut :

1. Menentukan profil
Dalam menentukan profil baja untuk batang desak, dapat dilakukan

dengan proses yang sama dengan menentukan profil batang tarik.

b

2. Kontrol terhadap tekuk dan kelangsingan

Setelah profil baja didapat, dilakukan terlebih dahulu dengan

mengontrol tekuk setempat ( local buckling ).

o . 76 i
2 s \/B_(ksx) .................................................................. (3.29)

dan kontrol kelangsingan :

kL ,2.7!‘2E _ 755 .
-7- <Cc = ‘ﬁ) = —\/? ( fy dalam ksi ) .................T ..... ( 3.30 )
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T _ = bebanijin ... ...

1987

B

sCc (fydalam Mpa) .....cceevneirininenenenenennnnnne (3.32)

5 3 kL/r l(kL/r)3
FS =—+—. TN 3.33
3 8 Cc 8 c ( )
2
Fa=%{l—0,5(ké/cr] J ............................................. (334)
dimana :

Fa = tegangan ijin pada luas bruto dalam kondisi beban kerja (ksi)
kL/r = angka kelangsingan elemen desak

FS = faktor keamanan

Kontrol beban

T = Fa.Apofii S Piegadi orerrrevernnnnneeeeienininnen, (3.35)

dimana : .

P = beban yang terjadi

3.2.6 Perencanaan Sambungan

1.

Menghitung kekuatan 1 ( satu ) baut

Pumpuan = tWp.Doaut - 1,2 . Fu. jumlah tumpuan (n) ......... (3.36) ]
Dot = e (337)

1,2. fu.nswp
Pgeser = %.n .D?. Fv . jumlah bidang geser (n ) .......... (3.38) i:
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[4.P,.,

Dtaut -—V _2_.;}_}7;—; ............................................................ ( 3.39 )
Fv =0,22 Fupay . untuk baut non full draat
Fv =0,17 Fupay . untuk baut full draat
dimana :
Fv = kuat geser baut ( ksi )
2. Menghitung jumlah baut
N D oo (3.40)

33 Perencanaan Pelat
3.3.1 Perencanaan Pelat Satu Arah
3.3.1.1 Menentukan tebal minimum plat (h )

Pada SK-SNI-T-15-1991-03 pasal 3.2.5 butir 3.3 memberikan pendekatan

empiris mengenai batasan defleksi dilakukan dengan tebal plet minimum sebagai

e  Pelat dengan satu tepi menerus

Ix Fy
Py =] 0,354 = [t cn e e as .
e 24{ 700) (341)

e  Pelat dengan dua tepi menerus

Ix Fy :
. Y S B .
min 28( +700) (342)

Pelat satu arah adalah pelat yang ditumpu pada dua sisi yang saling

berhadapan, ataupun pelat yang ditumpu pada ke-empat sisinya, tetapi
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= T |
{ ( b |
<~BALOK=> ! Ly
l ___________ ! l
e ‘_7 ~
} Lx b
K 1
Gambar 3.1 Pelat Satu Arah
Menghitung Momen dengan Metode Pendekatan Momen. |
Skema koefisien momen dikalikan dengan qU.Ln? ; ”

-1/24 -1/9 <1724

;\ +Une L il &‘

-1/16 =19 -1/16

I
L_F +114 [ +114 T_J

-1/24 -1/10 -1/11 /11 -1/11

E +1/1t I VI T 3 Vi T I |

-1/16 -1/10 -1/11 -1/11 -

B I Y e I e AR e

Gambar 3.2 Koefisien Momen
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Muy = Koef. QU. Lo S & X <D -
Dimana :Mu = momen ultimit
qU = beban ultimit
In = bentang bersih= L - (4 bbalok).2 !
\
|
e Vu = 1L,15.4.qU.Ln (
® VU = K.qUiLN oo (3.44) i
® d =hpig -pb- = (M) weoononrrrerrervesenceonesees oo (3.45)
|
Periksa Kuat Geser (tanpa tulangan geser) : g
e OVn-=0 (-é—.,/ Teb, .d) ...................................................... (3.46)
Syaratnya harus > Vuyegagi
= Perhitungan Tulangan Lentur; |
Mu = e N (347) ;.
¢ F
Mn '
R ettt oo e 4
1 2.m.Rn
Mak e i | B S 4
a: p m{ \/ 5 J (3.49)

8. Jika Pmin> pmaks ; maka h harus diperbesar
b.  Jika pmin < pperiu < Pmaks ; maka Ppakai = Pperin
. Jika pperiy < pmin dan :

* 1,33 Ppeetu > Proin maka Ppakai = Ppin

e 1,33. Pperiu < Pmin maka Ppakai = 1,33 . ppc;.rlu
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% Luas Tulangan Pokok (As) :

As = Pp.bid e (3.50)
Luas tulangan = A p= Y% .1.4’

Spokok = (A18.DY/AS et SR (3.51)
Jarak tulangan pokok tumpuan maksimum : 3.h atau 500 mm

Jarak tulangan pokok‘susut maksimum : 5.h atau 500 mm

A,,.1000
Luas tulangan dipakai; s =£—'—'—X-——l ................................ (3.52)

3.3.2 Perencanaan Pelat Dua Arah
3.3.2.1 Menentukan tebal minimum plat (h)

Pada SK-SNI-T-15-1991-03 pasal 3.2.5 butir 3.3 memberikan pendekatan

empiris mengenai batasan defleksi dilakukan dengan tebal plat minimum sebagai

berikut :
Ln] 0,8+ —ﬁ’——]
o M ™"1s0) ]
(P  eresenstsensssterertaareatsararntassieens (3.53)
36+ sp[ o, - 0,12[1 ; -1-)]
| B
Ln(O,S + Ts%d)
tetapi tidak boleh k dari: h2————~ ...
etapi ti ch kurang 36795 (3.54)
Ln(0,8+ i%]
dan tidak perlu kurang dari : A2 36 00/ . (3.55)

Dalam scgala hal tebal minimum plat tidak boleh kurang dari harga

berikut:
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1. Untuk an kurang dari ( <) 2,00 digunakan nilai h minimal 120 mm

2. Untuk aq, lebih dari (=) 2,00 digunakan nilai h minimal 90 mm.

dimana :

Ln = bentang bersih plat dihitung dari muka kolom( mm )
Om = rasio kekakuan balok terhadap plat

i} = rasio panjang terhadap lebar bentang plat = 0,85, untuk

fc <30 Mpa (SK-SNI-T-15-1991-03 pasal 3.3.2.butir 7.3)
Berdasarkan PBBI-1971-NI-2, pasal 9.1 ayat 1 bahwa dalam segala
hal tebal plat tidak boleh kurang dari 7 cm untuk pelat atap dan 12 cm

untuk pelat lantai.

3.3.2.2 Menentukan momen lentur terjadi
Perencanaan dan analisis dengan menggunakan metode koefisien momen.

Besar momen lentur :

Mutx = 0,001 . QU . IXZ . CEX verevrerrreeeseesemmmennsesserenee oeesesenne (3.56)

~ Mulx = 0,000 .qu.1x*. el neanennnee ( 3.57)
Muty = 0,001 . QU . IX2 . CtY e esneesessessesesenss (3.58) |
Muly = 0,001 . qu. IX2. Cly oo nacssene (3.59) [

dimana: qu = beban meratg
Ix = panjang bentang tumpuan arah x
ctx = koefisien momen tumpuan arah x
clx = koefisien momen lapangan arah x
cty = koefisien momen tumpuan arah y

cly = koefisien momen lapangan arah y
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1 1- 1__2.m.Rn
Pperlu m .ﬁ) ........................

a. Jika pmin> pmaks maka h harus diperbesar
b. Jika Pmin < Ppertu < Pmaks MaKa Ppakai = Ppertu
c. Jika pperty <Pmin  dan :
® 1,33 pperiu > Pmin Maka Ppakai = Prmin
* 1,33 ppertu < Pmin maka ppakai = 1,33 . pPpertu
Setelah didapatkan nilai ppaxs; maka :

ASpcﬂu = ppaknj . b B d 2 AS(uI. bagi/susu( = 0,002 N b . h

--------------------------------------

---------

.........

nilai:

............................
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3.3.2.4 Kontrol kapasitas lentur pelat yang terjadi

S ot
a = 6%;“"?% ............................................... (3.68)
Mn = Asy,.fy.(d-a22) < Mu/® ... (3.69)
Bila ppasi = 1,33 . ppertu; maka :
Mn = Asy,.fy.(d-a2) < 1,33 . Mw/d ........ (3.70)

Perencanaan Balok

Langkah — langkah perencanaan balok adalah sebagai berikut :

Menentukan mutu beton dan baja tulangan
Faktor blok tegangan beton ( 1 ), sama dengan : (SK-SNI-T-15-
1991-03 pasal 3.3.2 butir 7.3 ).

F’c<30Mpa => B, = 0,85

F’c>30Mpa => B, = 0,85.0,008.(fc.~30)>0,65....(3.71)
Menentukan nilai rasio tulangan (p )

_ 085.f'c [ 600 )

dimana :
Pb = rasio tulangan terhadap luas beton efektif dalam keadaan
seimbang

Pmaks = rasio tulangan maksimum

P = # 'plk600+fy J"’.'.':::;’.......:;.: ............. 372 f
Pmaks = 0,75 . Pb ceccrnrmrrnerinicninenennennesisneneenaessnennes (3.73) .
dalam perencanaan dipakai nilai ‘
P Ppakai = 0,5 . Pmaks > Prmin eeererrrerecrnineesinininsrinneene (3.74)
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Pmin = rasio tulangan minimum

Ppakai = rasio tulangan yang dipakai dalam perencanaan

Se<gy
34

Gambar 3.3 Variasi letak garis netral

v

Asb

& > 0,003

& = 0,003 & < 0,003
y>yb
As T
I———
&< & &> &
Penulangan lebih Perulangan kurang

Penulangan seimbang

Gambar 3.4 Diagram Regangan Beton Untuk Berbagai Kondisi Penulangan
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3 Menentukan tinggi efektif (h ) dan lebar (b ) penampang beton
N (3.75)
085.f'c
Rn=p.fy. (1="2.p. M) v (3.76)
Bd2= MU e (3.77)
Rn ‘

Temukan b. didapat d ey

Jika nilai dgiketansi ( = ) dperiw maka digunakan tulangan sebelah

Jika nilai dgiketahui ( <) dperiy maka digunakan tulangan rangkap

dyiketshes = Ddiketanui — pb — @ sengkang — V2 @ tulangan rencana

dimana :

m = perbandingan isi dari tulangan memanjang dari bentuk yang
tertutup

Rn = koefisien tahanan

d = tinggi efektif penampang, diukur dari serat atas kepusat

.. tulaneantarik (mm)

Mu = momen lentur ultimit akibat beban luar (Nm )
& = faktor reduksi kekuatan diambil nilai 0,80
( lentur tanpa aksial )
h = tinggi total penampang beton ( mm )
d’ = ds = penutup beton ( mm )
untuk tulangan 2 lapis dipakai = 80 s/d 100

untuk tulangan 1 lapis dipakai = 60 s/d 70
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. - S g
" R ) K
d | dll .
T ! A
! <
1
BT TR AR N |
| ;
. ° P =25 i
et d . J j=25m |
C ,dS e . ;
|
B i o B — :
S — § - |
S - Jarak bersih antar tulangan f
=25nmm
© =tulangan

= 1,33 agregat terbesar

Gambar 3.5 Penampang Balok

" 3.4.1 Perencanaan balok penampang persegi menahan lentur tulangan

sebelah

Balok lentur tulangan sebelah direncanakan, jika nilai dgiketahui > dpertu

[.angkah langkah perencanaannya adalah sebagai berikut :

... 1. Menentukan pperpdanRnygp,,

Mu
Rn baru — ¢ ................................ ( 3 78 )
bd 2;lilmalml
R
n Noda D < Doy ereeeressersesnsssensens (3.79)
Rn

2. Menentukan luas tulangan ( As)

As = Pperlu» D« Qdiketahui  +oseroreesesserererasesnseennnne (3.80)
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As P

m = y I uumxganbuiat,—rrf—’}batmw%—)——%———*
A,

ASada = NALg T AS crrrererrererrrecesseesrmessnesetessosses 0 (3.82)

Dimana :

As = luas tulangan tarik longitudinal ( mm?)

n
ASm

Alﬂ

Pperlu

= jumlah tuklangan yang dipakai ( buah )

luas tulan

luas tamp

gan tarik longitudinal yang ada ( mm® )

ang 1 buah tulangan ( mm?)

= rasio tulangan berdasarkan perhitungan luas penampang -

beton

Rnpan, = koefisien tahanan untuk perencanaan

3. Kontrol kapasitas lentur yang terjadi

a = Bl e, (3.83)
0,85.f"ch
Mn =Asm.fy.(d.,m,,.,m-%)> M% ...... (3.84)
dimana :
a = tinggi balok tegangan persegi ekivalen ( mm )
Mn = kapasitas lentur nominal yang terjadi ( Nmm )
. & _C}J = 0.003_ . _ 086fc
'y 7 } @ { - C ar2
d g d - a/2
. S IR A U S E. S N
Y. e Es

Gambar 3.6 Diagram Tegangan regangan Tulangan Sebelah
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34.2

Perencanaan balok penampang persegi menahan lentur tulangan

rangkap
Balok lentur tulangan rangkap direncanakan, jika nilai dgigetanyi < dpertu

Langkah — langkah perencanaanya sebagai berikut :

1. Menetukan As; dan Mn,

ASI= P1. D . Qiiketahui  veerereerrenrenneeneneeeeereee e (3.85)

diambil p; = pawa =0,5 . pmas

e A e (3.86)
0,85.f'ch
Mn, =As1.fy.(dd.-kmhu;-%)<M“¢ .......... S— (3.87)
2.Menetukan Mn;
My f < Mn=Mn, + Mn,
Mn; = MYL MOl (3.88) i
!
Mn,; = kuat momen pasangan kopel gaya beton tekan dan
tulangan baja tarik (Nmm )
Mn, = kuat momen pasangan kopel tulangan baja tekan dan
baja tarik tambahan ( Nmm )

3.

Menetukan tulangan desak dan tarik

a. Tulangan desak :

5 = 600{1—0’85'f ch _d } ................................. (3.89)
(p-pP").Sy 4 tiketahui
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jika fs>>fy; maka baja desak sudah leleh, sehingga dipakai : fs’=fy

jika Is’<fy; maka baja desak belum leleh, sehingga dipakai @ [8°= (s

Mn
As’=Asy= — e T (3.90) ‘
f9 -(d diketahui -d ) }
1
As' . |
— =n’; n bilangan bulat > 2 batang
14
(n’.Al(;) > Asy
b.  Tulangan tarik :
As = AS) T AS) e (3.91)
As .
— =n ; n bilangan bulat > 2 batang
14
(n.Aip) 2 As
dimana :
o = rasio tulangan yang dipakai dalam perencanaan (Nmm )
As) = luas penampang baja tarik ( mm?)
Asy = luas penampang baja tarik tambahan ( mm?)
As’ = luas penampang baja desak ( mm?) \
|
n’ = jumlah tulangan desak yang dipakai ( buah ) {
n = jumlah tulangan tarik yang dipakai ( buah )
‘ Mn Mnl Mn2 ]'
0.85.fc
by s b |Ceta 7 lLcstd
As' } v ‘ \ As v
| [ I I R '
h d ! ‘ d-a2 |- dd ;
As Asl ' i As2 |
e R 2

Gambar 3.7 Perencanaan Balok Tulangan Rangkap
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As
b.d

* diketahu

As'
b'ddllu'lahul

Tegangan baja desak

- 600{1_0,85.f'c.,é,. d }
(p —-P )./y ddilwlahui

_ Asfy=As' S
0.85.f,ch

............................

Mn= Mn; + Mn;

= (As.fy — As’.s”).(dgiket - %) + (AS’-fS’);(ddike: -d)> M% (3.95)

d Ecu 0.85.fc
A ¢ LA A J <! Cs ";"‘A‘
As' ‘ xi | - &s “ICec
s _ d va ! e N Z B 2 ]
n ‘;“ : [¥5 ey aya F
As i | ! T i
z D - L > X VY _ !
v Es |
ds §

Gambar 3.8 Diagram Tegangan Regangan Balok Tulangaﬁ Rangkap

3.4.3 Perencanaan geser balok

Langkah-langkah perencanaan tulangan geser pada balok sebagai berikut:
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1. menentukan tegangan geser beton ( Vc)

Tegangan geser beton biasa dinyatakan dalam fungsi dari
Jf'c dan kapasitas beton dalam menerima geser menurut SK-SNI-

T15-1991-03 adalah sebesar :
Ve = [-é—.,/f'c]b.d (Newton)  covrvreeeccenenne (3.96)

sedangkan kekuatan minimal tulangan geser vertikal menahan

geser, dinyatakan dalam :

Vmin = 1/3.b.d(Newton) ... eeereseeeene (3.97)
menentukan jarak sengkang

Berdasarkan kriteria jarak sengkang pada SK-SNI-T-15-1991-
03, adalah sebagai berikut :
BilaVu<0,5Q Ve crierrrcecccrnneenersessesencsssnnaens (3.98)

maka geser tidak perlu diperhitungkan

Bila 0,5 Ve <V% SVC s (3.99)

perlu tulangan geser kecuali untuk struktur pelat lantai, pelat atap dan

pondasi, balok h <25 cm, atau h <2,5.hf

Tulangan geser dengan jarak :
AT s (3.100)
VS min
S ——————— (3.101)

S 600 MM e (3.102)
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bila Ve < V% SUVC+ VSmin)  ervererersssssssssssssmmsmsnnessssssens (3.103)
/

maka perlu tulangan geser, denagn jarak sengkang :

< Av.fyd
VS min
d
<4
< 600 mm
bila ( Ve + Vsmin ) < V% 3 VC teeeeeeeemseresesemssasenssssnens (3.104)

maka perlu tulangan geser dengan jarak sengkang :

< AV e (3.108)
Vu/ _ve
¢
d
<%
< 300 mm
bila 3.Ve< V% S5.VC  ooreeeeeeeeeeeeeeessesseeanens (3.106)

maka perlu tulangan geser dengan jarak sengkang :

Y (3.107)

< 300 mm

bila V% > 5. VE  eoeveeeeeeermmeseresessesseeesenmssssesesseeans (3.108)

dimana :

VSmin = kuat geser nominal tulangan geser minimal ( N )
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V¢ = tegangan ijin geser beton ( MPa )

Vu = gaya geser berfaktor akibat beban luar (N )

o = faktor reduksi kekuatan, diambil nilai 0,60 ( geser dan
torsi )
Av = luas penampang tulangan geser ( mm )
d
«—
Vu
¢Im‘lu
Vu
Vs
Vsmi
\ 1n
T~ 9 Vc
20 Ve
« I . II o0
d d T d
s< 4 s<4/ s<d/

Gambar 3.9 Diagram Gaya Geser Balok
3.5 Perencanaan Kolom
3.5.1 Perencanaan Kolom Tunggal

3.5.1.1 Perencanaan kolom pendek

Langkah — langkah perencanaan kolom pendek adalah sebagai berikut :

1.  Menentukan propertis penampang kolom ( b,h,f’c,fy,d’,d )

2,  Menghitung kapasitas kolom pendek
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: nilai batas pg adalah 0,01 < pg < 0,08 ......ce........ (3.110)

®Pno = 0,8. ¢Po

0,8.d(0,85.fc.(Ag.Ast)+Ast.fy)......... 3.111)
karena Pu < ¢.Pn maka dapat diperoleh Agpeny berdasarkan Pu dan
rasio penulangan pg sebagai berikut :

a. Untuk sengkang biasa

Pu
Agperty = e T T (3.112)
P 0,8.0.0,85.1'c(l - pg)+ fy.0g)
b. Untuk sengkang spiral
Agperta L (3.113)

" 08540085/ c(l- o)+ frpR)
Sehingga setelah nilai Agpen, diperoleh, panjang dan lebar sisi

kolom persegi atau diameter kolom bulat dapat ditentukan.

- —=Ag=brh—atau—Ag = Y. w. DI (3.114 3] ;
Ast = N % . Ag = ASHAS oooroieerrrssanssessnnnseesnssenes (3.115)
As' = A % ....................................................... (3.116)
Pno = 0,85.fc.(Ag~Ast)+ASt. £  voovveevosros (3.117) |
Pmaks = 0,8 . Pno untuk sengkang biasa ......... eeeeeaens (3.118)
Pmaks = 0,85 . Pno untuk sengkang spiral ...................... (3.119

dimana :

Po = Kuat desak aksial nominal pada eksentrisitasno 1 (N)
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i

Pu_ = Gaya desak aksial terfaktor pada eksentrisitas-tertentu (KIN)—— —
Pn = Kuat desak aksial pada eksentrisitas tertentu (KN)
Ast = Luas tulangan total pada kolom ( mm? )
As’ = Luas tulangan tekan pada kolom ( mm? )
As = Luas tulangan tarik pada kolom ( mm? )
3.  Kapasitas kolom dengan beban eksentris
Xo = 603‘fﬁ.d e (3.120)
& = 2% 6005 5 ............. (3.121)
jikafs’ > fy => {5’ = fy
Ce = 0,85.C.b(XD.B1) cerrrrrrrnrenresiereeneraeeeene (3.122)
Cs = AS’ . (f5—0,85. 7€) irvrrrrnrnreneremermsinsenesessnsaoresasssenens (3.123)
dengan nilai fs’ sebagai berikut :
£ = 2 00 € 5 oo (3.124) £
xb T e |
***** T wmsy o=t |
fs’ <fy 2 fs’ = fs
Tb = As. fy veveebe b ae bRt aesshe b b e b s e R e e ab e s (3.125)
Pnb = Ccb + Csb = Tsb ..ecveviivrcvirerrnicerrecenenicniesansneseneenns (3.126)
Mnb = Ccb (}2h—d’ )+ Tsb(d—1h) .cvrcreecverrnnen (3.127)
eb = My .................................... (3.128) *;
P, ’
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Pu = Gaya desak aksial terfaktor pada eksentrisitas tertentu (N) - -

Pn = Kuat desak aksial pada eksentrisitas tertentu (N )

Ast = Luas tulangan total pada kolom ( mm?)
As’ = Luas tulangan tekan pada kolom ( mm? )
As = Luas tulangan tarik pada kolom ( mm?)

Kapasitas kolom dengan beban eksentris

600
Xy = O 3.120
" 600+ f (3.120)
,_ x=d'
fs* = N R (3.121)
X

jikafs’ > fy => fs’ = fy

Cc = 0,85.Fc.b(Xb.B1) cerrrrrrrrrrrecerceeenee (3.122)
Cs = AS’ . (fS—0,85.FC) wovvrvrmrrerreeeeeeeee e seeas (3.123)
dengan nilai fs’ sebagai berikut :

£ = "b—;’.aoos B s e (3.124)

X

fs’>fy > =1fy

s <fy 2> =f

T = AS.fY e e (3.125)

Pnb = Ccb+ CSb—TSD .cueeeceerrceeeeeeeeeeeceneeoeeeoesoooo, (3.126)

Mnb = Ceb (¥zh—d’ )+ Tsb (d~"%h) oo (3.127)
M, ‘

eb = e ———————— oo oo oo (3.128)
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Tentukan nilai x yang akan digunakan

Jika x > xb ; kolom ditinjau terhadap kegagalan akibat desak
Jika x < xb ; kolom ditinjau terhadap kegagalan akibat tarik

600
600+ fy

Dengan xb =

Syarat kegagalan :

1) runtuh seimbang

x = xb
2) runtuh desak

Mn<Mnb;e<eb;Pn>Pnb
3) runtuh tarik

Mn <Mnb ; e>eb ; Pn<Pnb

kemudian dihitung :

a = B.x
= =% 600< 4

jikafs’ > fy ; £s° = fy
Ccb = 0,85.c.b(Xb.B1) corrrrrrrrrrrereerecrnenneene
Csb = As’ . (fs—0,85.C) e cvrevereveenes

TD = AS. Y crrrrrrrninnninccrnennnneenesaessenesasssnsssssessesansans

(3.129)
(3.130)
(3.131)
(3.132)

(3.133)

(3.134)
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dimana :

Mnb = kapasitas lentur kolom dalam keadaan seimbang (KNm)

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

eb = eksentrisitas gaya pada kolom dalam keadaan seimbang
(m)
fs’ = tegangan leleh baja tulangan yang terjadi (Mpa)
xb = jarak serat terluar beton ketitik tinjau keadaan seimbang
(mm)
X = jarak serat terluar beton ketitik tinjau (mm)

Ecu

Gambar 3.10 Diagram Tegangan Regangan Koloin

Pada saat Pn = 0 ; Mn dihitung dengan menghitung seperti balok

bertulang sebelah

- Aspy- 4SS

............................................. 3.135
0,85.f,ch : )

= Asfy .(d- %) e eeeereeeseeeeesmen s sssesene (3.1376)
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6 Gambar di’agra’ m momen nominal ( Mn ) dﬁngan_gm_dgsak aksial -

nominal

(Pn).(As=1%.Ag. As=2%.Ag. Asi=3%.Ag. As=4%.Ag. As=5%.A 5. Ag)

Graflk Mn-Pn (350x400)

° 50 o 0 200 4 (KNTE® 200 " 380 400 480

Gambar 3.11 Diagram Momen Nominal-Kuat Desak Aksial Nominal (Mn-Pn)

3.5.1.2 Perencanaan Kolom Langsing

Langkah-langkah perencanaan kolom langsing adalah sebagai berikut :

1. Menentukan tingkat kelangsingan kolom

. k.lu I
Kelangsingagn= —— > r = 1’—
r A

= 0,3 h (untuk kolom tampang persegi)
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= 0,25 D (untuk kolom tampang bulat)

k = faktor panjang efektif

lu = panjang bersih kolom

r = radius girasi

I = inersia tampang

A = luas tampang

Nilai £ ditentukan dengan memperhatikan kondisi kolom :

a.

relatif ()

Untuk kolom lepas

Kedua ujung sendi, tidak tergerak lateral k

=1,0
Kedua ujung sendi k=0,5
Satu ujung jepit, ujung yang lain bebas k= 2,0
Kedua ujung jepit, ada gerak lateral k=10

Untuk kolom yang merupakan bagian portal

Sebagai langkah awal adalah menentukan nilai kekakuan

_ D (Elfluykolom
> (El/In)balok

................................... (3.137)

Kemudian nilai  diplotkan ke dalam grafik nomogram atau

grafik aligement, sehingga didapat nilai k.
Batasan-batasan kolom disebut langsing, adalah :

-ki>34—12 My
r

, untuk rangka dengan pengaku lateral

26

(tak bergoyang)

N
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kil

—>22 , untuk rangka/portal bergoyang.
’

dimana :

Mp dan My adalah momen-momen ujung terfaktor pada

kolom yang posisinya berlawanan (M < Map).

Momen rencana

Y R ) VR ¥ (3.138)
5 =S 310 e (3.139)
-5
¢P,
Cm=0,6+04 204 ooorrrreressrreereessrn (3.140)
2b
P S (3.141)
S — EP .................................. 3

W2

”2

Pc= (rumus Euler) .....oveeeeeeeeecsniesssessss (3.142)

(Y u)’ *

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

memberikan ketentuan untuk memperhitungkan EI sebagai berikut

NE.1)+E,1,

5
El =2 s 3.143
1+ 6d ( )

Bila At <3% A8 maka :

E.l,
25(1+ﬂd)
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bimana:
8, = pembesaran momen dengan pengaku pada pembebanan tetap.
S, = pembesaran momen tanpa pengaku pada pembebanan

sementara.

M,, = Momen terfaktor terbesar pada ujung komponen tekan akibat

pembebanan tetap.

M,, = Momen terfaktor terbesar di sepanjang komponen struktur

tekan akibat pcmbcbanan sementara.

P, = Beban aksial kolom akibat gaya luar.
¢ = 0,65 = faktor reduksi.
P. = Beban tekuk.

E; = Modulus elastis beton.

E; = Modulus elastis baja tulangan

1, = Momen inersia beton kotor (penulangan diabaikan).
I,, = Momen inersia terhadap sumbu pusat perampang komponen
struktur.
momen akibat beban mati rencana
Bi = —omen akibat beban total e (3.145)

3. Momen rencana

Pr=l e (3.146)
¢ )
Mn= M OO i % V7 )|
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Dari nilai tersebut dimasukkan ke dalam diagram tegangan

regangan kolom untuk mendapatkan luas tulangan rencana.
3.6 Perencanaan Portal Terhadap Gaya Gempa

3.6.1 Perencanaan Struktur Portal dengan Daktilitas Penuh

Pembebanan gempa menurut pedoman Ketahanan Gempa Untuk

Rumah Dan Gedung (SNI-1726-2002) dinyatakan dalam :

v =Sm (3.148)

R = Faktor reduksi gempa tabel 2 pasal 4.3.4

C, = Faktor respon gempa rencana dari gambar 2. Respon
Spektrum gempa rencana pasal 4.7.6

Wt = Berat Total Gedung

1 = Faktor Keutamaan dari Tabel 1 pasal 4.1.2

Gaya geser yang harus dibagi pada masing-rhasing lantai tingkat

dapat dihitung dengan rumus :

Fimafl e (3.149)
ZW:.H:
oOWs - - - -» F5 )
® W4 : > F4 ;T“_"‘“‘“‘#W'
ows3 . » F3 .*"‘ "
o w2 . »F2 o e w
oWl > F1 tu [
. _ SO
P
vh

Gambar 3.12 Distribusi Gaya Geser Gempa

SR |



Dimana :

\Y = gaya geser dasar horisontal total akibat gempa (ton)

C = koefisien gempa dasar

I = faktor keutamaan struktur
K = faktor jenis struktur

Wt = berat total bangunan(ton).
H = tinggi bangunan

Fi = gaya geser tiap tingkat

A. Waktu Getar Alami Struktur (T)

T=0,06.H ooooereeerenrrnrennne (3.150)

B. Kocfisien Gempa Dasar (C)
Dalam perencanaan ulang ini, bangunan berada pada wilayah

gempa tiga (3), daerah Jogjakarta, pada kondisi tanah keras.

WILAYAH GEMPA 3

C=% (Tamah Lonak)
==t~ ULk
0.75 T

C= 0%3_ ( Tanah Sedang)
0.55 - \ - Cc= 0.’.T2.3 ( Tanah Keras )

045 - . R A
! |
|

040 - R
; 023 i
| . T

0.1 R —
|

0.2 0.50.6 1,0 2,0 3.0

Gambar 3.13 Respon Spektrum Gempa Wilayah 3 (tiga) Indonesia
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C. Faktor Keutamaan Gedung (I)

Berdasarkan fungsi bangunan, maka faktor keutamaan
bangunan (T) diambil = 1,0 (SNI-1726-2002 tabel 1 pasal 4.1.2)
Sedangkan untuk faktor faktor reduksi gempa (R) diambil = 8,5

(SNI-1726-2002 Tabel 2 pasal 4.3.4)yaitu untuk daktail penuh.

D. Faktor Jenis Bangunan (K)

Faktor jenis struktur (K) dimaksudkan agar struktur
mempunyai kekuatan lateral yang cukup untuk menjamin bahwa
daktilitas yang dituntut tidak terlalu besar dari daktilitas yang
lersedia pada saat terjadi gempa kuat. Dalam percncanaan ulang ini

bangunan direncanakan dengan daktilitas penuh, dengan nilai K=1.

E. Berat Total Bangunan (Wt)
Berat total bangunan merupakan berat total dari massa struktur

bangunan yang direncanakan ditambah beban hidup yang bekerja.

3.6.2.1 Perencanaan Balok Portal Terhadap Beban Lentur

Kuat lentur perlu balok portal (Mu,b) harus dinyatakan berdasarkan

kombinasi pembebanan tanpa atau dengan beban gempa sebagai berikut

ini :
Mu,b = 1,2.M[),b+ 1,6.ML_b ................................... (3.151)
Mu,b = 1,05 -(MD_b+ Mirp+ ME,b) ................................... (3.152)

Mu,b=0,9 . (Mps+ MEy) \ e eeee e eesaesennans (3.153)
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Dimana :

Mpp = momen lentur balok portal akibat beban mati tak berfaktor

M, , =momen lentur balok portal akibat beban hidup tak berfaktor

M, x»= momen lentur balok portal akibat beban hidup tak tereduksi

Mg, = momen lentur balok portal akibat beban gempa tak berfaktor
Dalam perencanaan kapasitas balok portal, momen tumpuan

negatif akibat kombinasi beban gravitasi dan beban gempa balok boleh

diredistribusikan dengan menambah atau mengurangi dengan persentase

yang tidak melebihi :

q= 30.{1 —i;-.i’—‘ﬁ}% ................................... (3.154)

P
Dengan syarat apabila tulangan lentur balok portal telah
direncanakan (p- p’) tidak boleh melebihi 0,5. pr. Momen lapangan dan
tumpuan pada bidang muka kolom yang diperoichdari hasil redistribusi

selanjutnya digunakan untuk menghitung pcnulangan lentur yang

YTJeat

~diperlukan—Untuk-—pe
lentur sendi plastis balok yang besarnya ditentukan sebagai berikut :
Migpb = Do. Moakb e (3.155)
Dimana :
Miapb = kapasitas lentur aktual balok pada pusat pertemuan balok kolom

dengan memperhitungkan luas tulangan yang sebenarnya

terpasang.

Mnak b = kapasitas lentur nominal balok dari luas tulangan yang
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sebenarnya terpasang.

Oy = faktor penambahan kekuatan yang ditetapkan sebesar 1,25 untuk

fy <400 Mpa dan 1,40 untuk fy>400 Mpa.

3.6.2.2 Perencanaan Balok Portal Terhadap Beban Geser
Kuat geser balok portal yang dibebani oleh beban gravitasi
sepanjang bcntangriya harus dihitung dalam kondisi terjadi sendi-sendi
plastis pada kedua ujung balok portal tersebut, dengan tanda yang

berlawanan menurut persamaan berikut :

M, +M |
V,,= 0,7{%} 2 KV R (3.156)

Tetapi tidak perlu lebih besar dari :

4 .
V,, = 1,07(:/,)‘,, +V,, + -E.V,;V,,) ........................................... (3.157)

. e AN
“* Sendi Plastis : \ \

I N

1,08 beban grovitasi

AR L L

Tk pcv‘lc. wan

H.7 M hep T --A] ‘3 0,7. M kap
108 vy F 1,05.vg

Gambar 3.14 Balok Portal Dengan Sendi Plastis Pada Kedua Ujungnya
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Mg = momen kapasitas batok berdasarkan tutangan-yang-sebenarnya
terpasang pada salah satu ujung balok atau bidang muka loncat.

M’ = momen kapasitas balok berdasarkan tulangan yang sebenarnya
terpasang pada ujung balok atau bidang muka loncat yang lain.

Vpp = gaya geser balok portal akibat beban maii.

VLo = gaya geser balok portal akibat beban hidup.

Vpp = gaya geser balok portal akibat beban gernpa

I, = bentang bersih balok

3.6.2.3. Perencanaan Kolom Portal Terhadap' Beban Lentur dan Aksial
Kuat lentur kolom portal dengan daktilitas penuh yang ditentukan
pada bidang muka balox M. harus dihitung berdasarkan terjadinya
kapasitas lentur sendi plastis pada kedua ujung balok yang bertemu

dengan kolom tersebut, yaitu :

SMuk = 0700 EMiaps e oo (3.158)
— ataa.
Mux = 0.7. 0 Bk (Miapki * Miapka)  evreresmerssmeiomensessmres (3.159) i

tetapi dalam segala hal tidak perlu lebih besar dari :

8 4

EMyp = 1,05. Mpi + M+ E MEK) e (3.160)
Sehingga:

p) Mkup,h = Mkap.Ki + Mkap.Ka ................................... (3161)
Dimana :

o4 = faktor pembesar dinamis yang memperhitungkan pengaruh terjadinya
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ax = faktor distribusi momen kolom portal yang ditinjau sesuai dengan

kekakuan relatif kolom atas dan bawah,
Muspki = momen kapasitas lentur balok di sebelah kiri bidang muka kolom

Mipxa = momen Kapasitas lentur balok di sebelah kanan bidang muka kolom
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. Sendi Plastis

Mkapki ______ / 4 : \..— Titik Pertemuan Titik Pertemuan

Gambar 3.15 Pertemuan Balok Kolom dengan Sendi Plastis di kedua Ujungnya

Sedangkan beban aksial rencana Nuk yang bekerja pada kolom portal

"~ dengan daktilitas penuh, dihitung dengan :

0,7.Rn.) M, ,
N, = ]Zb: R L1 (3.162)
Tetapi dalam segala hal tidak perlu lebih besar dari :
4 .
N, = l,OS{NgJk + E.N 5,,‘) ................................... (3.163)

Dengan nilai Ry, = faktor reduksi yang ditentukan sebesar :
1,0 untuk 1 <n<4

1,1 -0,025.n untuk 4<n<20
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1,0 untuk 1<n<4

3.6.2.4.

1,1 -0,025.n untuk 4 <n <20

0,6 untuk n>20

Dimana :

n = jumlah lantai di atas kolom yang ditinjau
I, = bentang balok dari as ke as kolom

Ngx = gaya aksial kolom akibat beban gravitasi
N; . = gaya aksial kolom akibat beban gempa

Perencanaan Kolom Portal Terhadap Beban Geser

Kuat geser kolom portal dengan daktilitas penuh berdasarkan
terjadinya sendi-sendi plastis pada ujung-ujung balok yang bertemu
kolom tersebut, harus dihitung dengan cermat sebagai berikut ini :

Untuk kolom lantai atas dan lantai dasar :

M ,+ M awa
P, =kt B i (3.164)
'y
Dan dalam segala hal tidak perlu lebih besar dari : !
4
Vi = l,OS(M,).,‘ +M,, +;.V,,.‘,(J ................................... (3.165)

Kapasitas lentur sendi plastis kolom dapat dihitung :

Mkup.kbawah = Q,. Mna.k.kbawah ................................... (3.166)
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Sendi Plastis /— Sendi Plastis
T, - , : :
~- M ‘ A G h AR B N
‘ - -- Titik Pénemuan _;Té: N Titik Pertemuan
Muk atas : =
. =
. Nt
- ; Vuk B Vuk h'k |hk
F. -~ Sendi Plastis -
£ ==
17 Mukbawah ——
S =N
o k} LA
) L _io b “— Sendi Plastis
Kolom Lantai Dasar Kolom Lantai Atas

Cambar 3.16 Kolom dengan M, « Berdasarkan Kapasitas Sendi Plastis Balok

Dimana :

Mu,k atas

M. k bawah

h’k

momen rencana kolom ujung atas dihitung pada muka balok

momen rencana kolom ujung bawah dihitung pada muka balok

= tinggi bersih kolom

Muiapk bawah =

Mnak k bawah =

3.6.2.5.

Panel

e vaxiae ] L alrilhatlaals L
foat-ocoanmatt

Perencanaan Panel Pertemuan Balok-Kolom

il

gaya geser kolom akibat beban hidup

gaya geser kolom akibat beban gempa
kapasitas lentur ujung dasar kolom lantai dasar

kuat lentur nominal aktual ujung dasar kolom lantai dasar

pertemuan balok kolom portal harus dipromosikan

sedemikian rupa, sehingga memenuhi persyaratan kuat geser horisontal
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perlu (Vun) dan kuat geser vertikal perlu (V) yang berkaitan dengan

terjadinya momen kapasitas pada sendi plastis pada kedua ujung balok
yang bertemu pada kolom itu. Gaya-gaya yang membentuk
keseimbangan pada join rangka adalah seperti yang terlihat pada gambar

3.15, dimana gaya geser horisontal :

Gambar 3.17 Panel Pertemuan Balok dan Kolom Portal

th = Cki + Tkn' Vkol seeerssusaniecracacsncassetiitatenas (3.167)
M
G = T« =07 [ *""’*—’J ................................... (3.168) |
Zy
M 5
Ty = Cha —0,7.{ f"”*”] ................................... (3.169)
Zku i
I, I
07{1,k Mkupkl 1"‘ 'Mkap,ka]
Viol = ko b et (3.170)
1/2(h,, +h,,)
‘Al! - Vol \\\V 5
[ N\
N | \‘ Viv
\_\. ' \,
' N ! Tlm
0,7Mkapxi "' . v‘;1
N
| = IR )
i \I‘ ::| 0,7 Hikep ko
Tki ; '\\ "——4 Cka
i \.
| N,
] N ;
i A
H |
l v kol “
X : j
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Tegangan geser horisontal nominal dalam join adalah :

14
Vin atuat = b’j'" <15flc (MP2) e reeeee(3.171)
j
Dimana :d; = lebar efektif join (mm)

h, = tinggi total penampang kolom dalam arah geser ditinjau (mm)
gaya geser horisontal Vj, ini ditahan oleh dua (2) mekanisme kuat geser inti, yaitu:
1. Serat beton diagonal yang melewati daerah tekan ujung join yang
memikul gaya geser Vg,
2. Mekanisme panel rangka yang terdiri dari sengkang horisontal dan
straf beton diagonal daerah tarik join yang memikul gaya geser Vg
Sehingga: Vit Van=Vjh e (3.172)
Besarnya Vi yang dipikul oleh straf beton harus sama dengan nol,
kecuali bila :
a. Tegangan tekan minimal rata-rata pada penampang bruto kolom

diatas join, termasuk tegangan prategang (apabila ada), melebihi

‘nilai 0,1.fcmaka : S S

2 ([N,
Vg = 3 ( A"‘]-O,l.t‘c.bj.hj ................................... (3.173)

£
b. Balok diBeri gaya prategang melewati join, maka :
Ven =0,7. P e eesersarssaens (3.174)
Dengan P, adalah gaya permanen gaya prategang yang terletak di

sepertiga bagian tengah tinggi kolom. -
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c. Seluruh balok pada join dirancang sehingga penampang kritis dari

sendi plastis terletak pada jarak yang lebih kecil dan tinggi

penampang balok diukur dari muka kolom, maka :

| A" Nu,k
e L i B — (3.175)

s

Dimana rasio 45, s tidak boleh lebih dari satu (1)

Dengan memindahkan lokasi sendi plastis agak jauh dari muka
kolom, maka kemampuan mekanisme straf tekan tidak berkurang akibat
beban bolak-balik dimana sebagian besar tegangan dipindahkan ke
tulangan tckan. Pelelehan tulangan dapat juga mengakibatkan penetrési
kerusakan ikatan yang masuk ke inti join, sehingga ikatan antara
tulangan dan strat tekan berkurang. Akibat kedua fenomena ini serta
tekanan pada join, sendi plastis yang terletak bersebelahan kolom tidak
bekerja, schingga seluruh gaya besar Vj, dipikul oleh V.

Bila tegangan rata-rata minimum pada penampang bruto kolom

diatas join kurang dari 0,1.fc.(p. < 0,1.fc) maka :

2 (N,
Va=V, -5 [ A"‘]-—O,l.f‘bj ................................................ (3.176)
* 14

Pada join rangka dengan melakukan relokasi sendi plastis :

A' 2 [N
Vsh=V,,,—0,5.—L.V,,,.E.\/( ‘] ............................................. (3.177)

A &

N
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Luas total efektif dari tulangan geser horisontal yang melewati o

bidang kritis diagonal dengan yang diletakkan di daerah tekan join

efektif (b) tidak boleh kurang dari :

Ve
Ajh = i ................................... (3178)
g

Kegunaan sengkang horisontal ini harus didistribusikan secara
merata diantara tulangan balok longitudinal atas dan bawah.
Geser join vertikal (V;,) dapat dihitung dengan rumus :

h
Vjv = th h_c ................................... (3179)

J
Tulangan join geser vertikal di dapat dari : Vsv = Vjv - Vcv

Menjadi :

<

V. N,
Voo = Age .-_\h{0,6+ - ] ................................... (3.180)
A,.f'c

Dimana : A’ = luas tulangan longitudinal tekan

3.7 Perencanaan Pondasi

Pada Gedung Kampus UPN “Veteran” Fakultas Ekonomi Jurusan
Akuntansi ini perencanaan ulang pondasinya menggunakan pondasi dangkal, yaitu
pondasi telapak dan didukung oleh pondasi sumuran scbagai lantai kerjanya.
Perencanaan pondasi meliputi perencanaan dimensi luas penampang tapak dan

juga penulangannya.

3.7.1 Menentukan Daya Dukung ljin Tanah (q,y)
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Dalam menentukan daya dukung ijin tanah (qau) terlebih dahulu diambil

asumsi dimensi pondasi dengan persamaan Bowles (1968), yaitu :

a= ze(ﬁj 03
B

3 )K‘,(kg/cmz) ..................... (3.181)

ga = daya dukung ijin ( kg/cm?)

B = lebar pondasi asumsi (m)
D = kedalaman pondasi

Kd = 1+0,33.D/B

Kgmax =133

qc = nilai tahanan conus rata-rata dari data sondir tanah

3.7.2 Perencanaan Pondasi Telapak Setempat Eksentrisitas Kecil Dengan
Momen Satu Arah

Syarat eksentrisitas kecil:

Gambar 3.18 Diagram Tegangan Pondasi Eksentrisitas Kecil
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a. Menentukan Dimensi Pondasi Telapak

Mengasumsikan nilai Ls dengan trial dan error dengan rumus:

Bp z((L’"P )+(6.P “’)] .......................... I8

2
amh netto 'Lp

Cek tegangan max

Pe

p |
+ < Teg. Netto tanah 3.183
Bplp V(.Bp.Lp® & (3.183)

Teg. Maks =

b. Cek Geser
d = tp pelat — 100
d = tebal plat pondasi dikurangi jarak antara pusat tulangan lentur

ke beton tarik (+ 100 mm)

Lp-Lk-2d
e D T T et sssssssesites 18
> e (3.184)
Y Sl 2k R (3.185) |
2
Pu=(1,2.Pd+1,6Pl)
Pu=1,05.(Pd +Plr+Pe ) ]
Pu Pe :
o, max = e eeeessssssis (3.186) |
Bp.Lp % Bp.Lp? ‘
&, min = — % L (3.187)

Bplp VY Bp.Lp?



63

e Geser satu arah

—
7 [

p—u——mi J

qi = gmin L%;ﬁ(q MAX— GIN) cevrrornerereneees (3.188)

Vo = LB B (.189)
V% = Vu QP (3.190)
Ve =%Jﬁ.Lp.d ............................................... (3.191)
ve > V’% ......................................................... (.192)




e Geser dua arah

R\ [

v
d{ '//, Y 'T
97
Z/ % y| Bp Bk
—x —
- Lp
F—Lk—F

Gambar 3.20 Pondasi dengan geser dua arah

Pu

Teg. Ultimit rata-rata (0,) = —— cocvevevevcrernneeeens (3.193)
Bp.Lp

X Z LK+ d e eene s (3.194)

VIS - |1 —(3.195)

bo = (X F ¥).2 coeverrrrereenenennnneneseestenseessesassessssesenes (3.196)

bo = keliling penampang kritis (mm?)

Vu  =0y. {(Bp.Lp)-(X.Y)} ccoeerecrerrcrnenncnrecncnvenenns 3.197)
Bc =”w=H52 ........................................ (3.198)
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Ve > Vu4 (Aman)

/

3.7.3 Tinjauan Kuat Tumpu Pondasi dan Kolom

e Kuat tumpu pondasi

Luas penampang kolom (A)= Lk.Bk

Luas pelat pondasi (A2)= Ls.Bs

@OPn = ¢[0,85.f'c.A, ’i] ......................................................
A2

-;%— jika hasilnya lebih besar dari 2, maka dipukai nilai 2
2

¢ Kuat tumpu Kolom
OPN = B(0.85.17C.A)  coverrmnrrevssmmmmmrrsssssssssssssssssssessssssssscssssasns

¢.Pnpondas| > ¢.Pn kolom eeevccvccone Ok !

3.7.4 Tinjauan Kuat Tumpu Pondasi dan Kolom

(3.200)

(3.201)

i *_.i_';i T ”””
lIk Bp
| |
) J(
N Lp A w

Gambar 3.21 Tulangan Lentur Pondasi
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_ Lp-Lk

o E o eeeeeresenesstesmemsassssssmsssssdbsssiisisissssss (3.202) -
2
q2 = gmin+ Lp] —Z (gmax—gmin) .....cccooruecrercrmecrncnns (3.203) |
) |
_ q,-Z 1 qum.Zz 1
Mupacs = 2 A R —— (3.204) |
Mu Mu . ‘
pata /' — pakai
/¢ B As
a. Tulangan Pokok
Diambil nilai lebar (b) pondasi tiap 1 meter = 1000 mm.
Untuk pondasi diambil nilai penutup beton (Pb) > 70 mm.
A =1tp —Pb —0,5. Dpul, pokok «ererererereresrearernrserierarreresrsasnensasses (3.205)
b. Menentukan rasio tulangan :
Mu./l¢
Rn SRR 3.206
b.d? ( )
5
T rreeeeseseenesesnseassessessersetesssns 3.207
M= 085S (3207 f
=—J1-_[1- reseesssssennesasassasssssronsnsassnises (3.208
o=l 1= -2 (3.208)
0,85.f'c 600
= Bl | et 3.209
Ps I ﬂl{ 600+ ﬁ’J ( )
Po =0.75.0, s s, (3.210)
1,4
Pouin = E ........................................................ (3.211)
Persyaratan :

1. bilap> pmin; P <Pmex —» Pperu =P
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2. bilap<pmin; 1,33.p <Pmin —p Ppertu = 1,33.p

3. bilap <pmin; 1,33.p > Pmin —» Pperlu = Pmin

Luas tulangan perlu: A5, = Ppeny D coeremvvvinanananes (3.212)
A,b

Jarak tulangan : s R e ST (3.213)
Asperlu

Am = luas tulangan 1 buah tulangan.

¢. Kontrol kapasitas lentur pelat yang terjadi :

A Y e, (3.214)
0,85.f'ch
AS sy = s eseensesseseon (3.215)
p ‘
a Mu
Mr=As o d=2 |2 eeeeeeeeeeeeereeseen 3.216
n S ada fJ’{ 2] S ( )
Bila ppery = 1,33.Pada ; maka :
Mn=As,,. ﬁz{d -fz’-J > 1,33.%’1 ............................. (3.217)

d. Tulangan Susut

Asysusit = 0,002.b.h dimana b diambil tiap Im
Setelah Asyysus didapatkan, maka ditentukan diameter (@) tulangan yang
akan digunakan, sehingga didapat luas penampang tulangan (A;g).

: Ayb
jarak tulangan s=—"T— .....cccooovrrrrirrennennen. (3.218)

Aslul Susut




BAB 1V

PERENCANAAN STRUKTUR

4.1 Rangka Atap Kuda-kuda Baja

a.

Kuat tarik (fu) = 30 Ksi =2109 kg/em*

Data Konstruksi Rangka Atap

Jarak antar kuda-kuda maksimum b = 4.00
Panjang bentang L = 11,20 m

Mutu baja profil :

Tegangan leleh (fy) = 36 Ksi = 2531 kg/em’
Kuat tarik (fu) = 58 Ksi = 4077 kg/cmz
Mutu baut A325X (Non Full Draat) :

Tegangan leleh (fy) = 44 Ksi = 3093 kg/cm’

Usuk dan reng dipakai kayu sedangkan gording dipakai baja jenis
Light Lip Channel.

Jurai menggunakan profil Double Light Lip Channel dan rangka
kuda-kuda menggunakan profil Double Angel.

Jumlah dan Jarak Antar Gording

0,5.L _ 0,5.11,20

Panjang sisi miring kuda-kuda (M) =
cosa cos20

Jumlah gording setengah bentang (n) = 6 buah

=5,85m

68
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. 5,85
° Tarak M%orﬂ!hﬂ ) = 5 = ],l 7
- .
2 ] ¥ ¥ Bd j }
- N R 7 T
1 * 3 K
o P L " P4\
B e T X
kB 1
— —T Atag guatong f O
T i 1 —
Ll ] I .

~17°_,_,/1
B

/ e 112 ' "

Gambar 4.2 Penampang Kuda-kuda

4.1.1 Perencanaan Gording

a. Pembebanan Gording
1.  Beban Tetap
e Berat Asbes Scm (table 2.1 PPIUG’83)= 11 x 1,17 =12,87 Kg/m’
e Berat hidup (pasal 3.2.2.b, PPIUG’83) =20 x 1,17 = 23,4 Kg/m’

e Berat Gording diperkirakan 7 ~ 10 Kg/m’ =10 Kg/m’

Qo =46,27 Kg/m’
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Mekanika gording
q, = Quow Xcosa =4627xcos 17° = 13,53 Xg/m’
Q = Quow Xsina =4627xsin 17° = 44,25 Kg/m’

2. Beban Angin

Wa =25 Kg/m? (pasal 4.2.1 PPIUG’83)

e Angin Tekan (Wt)
Wt = 0 ( karena sudut yang terlalu landai a = 17°)

e Angin Hisap (Wh)
Wt = 0 ( karena sudut yang terlalu landai & = 17°)
W, = 0 ( karena sudut yang terlalu landai o - 17°)
W// = 0 (karena beban angin bekerja di atap PPIUG’83)

b. Momen yang terjadi

e Akibat beban tetap

M max =% .q .L?
Gambar 4.3 Momen akibat beban merata sepanjang bentang

M, maks = %qle =%.83,87 4? =167,74 kgm’
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M max =Ye g ?

Gambar 4.4 Momen Akibat Sagrod menumpu di tengah bentang

1 1 '
M, maks = — q, [ = —.25,64 4> =12,82 kgm’
" 32" T3 gm

e Akibat beban angin

- 1

1\\‘M max =% .q L?

Gambar 4.5 Momen Akibat Beban Angin

M, maks = %Wle = ;1;—.0.42 =0 kgm’

c. Penentuan Profil Baja

Dicoba profil Light Lip Channel 125x50x20x3,2

Dari tabel Baja didapatkan :

Sx = 29 om’ W =743 kg/m’

Sy = 802 cm’ fy =36  ksi=2531kg/cm’
Ix = 181 cm* E =2,I1x10°kg/em’

ly = 266 cm' Fu =4078 kg/em’
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4 Kontrol Penampang Kompak

ifs —9—30-:7,81$10,8

oo 23
d 640 100 ~3125<107
tw J_

Jadi profil Light Lip Channel 125x50x20x3,2 — Kompak

T68f (iny= 78197 2495 m>Lb=4m

Lc= \/EV_ in J§_6—

L2000 _ 2000
d 492
Af W %1,97.1,26)'36

Maka Fb dipakai = 0,66.Fy

=7,11>Lb=4m

e. Kontrol Tegangan Berdasar AISC

M maks _ 08.(167,74+0)100 _ o) 73y K gom?

fox =g 29

ks . .10
M maks 10677117 (167,74).100 _ 578,414 Kg/em®

o =g, 29

y=—g 8,02

fx iy _ 462731 | 15985 a5 40
066  0.75.f 0662531 0752531
fbx oy 574814 15985 g9

| 0,66. 1 0756 0,662531 0,75.2531

f  Kontrol Lendutan

5 08(13.53+0).4*.10°

| 5 a4l
2.1.10°.181

‘ 5, =

384 EIx 384

ks 7 - Y
ML"E’_ 1_221_09. 159,85 Kg/om®
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= 0,1 cmfizﬂ=lll cm (ok)

360 360

_ 5 gL' _ 5 11353)4%10°
384" EIx 384 21.10°181

=0,1 cm

5 g,(La+D)* 5 4425(4/1+1)".10°

§,= —. : -
384 E.ly 384 2,1.10°.181
=0,02 cm
5=V, 2+8,)= (0,1 +0,02?)
—0,101em< 2 =419 _ 111 em (oK)
: 360 360 |

a = jumlah sagrod dalam satu bentang = 1 buah

Jadi digunakan jenis profil Light Lip Channels 125x50x20x3,2

4.1.2 Perencanaan Sagrod dan Tierod

- DabanSagrad. - .. . - —

Heban Kuda korla

Bebon Gurding

Gambar 4.6 Rencana Pembebanan Kuda — Kuda

1. Sagrod

Beban Sagrod dan Tierod :

_—
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o—Berat penutup-atap x sisi-miring =11% 5,85 =63 .4ke/m>—
o Beban Hidup x sisi miring =20x5,85 =117 kg/m’

o Beban gording = berat gording x jlm gording=743x6 =446 kg/m’

225 kg/m’
Ss =L/2 =4/2 =2m
Py =PsinaSs =225xsin17x2  =131,567 kg/m’

P
A = / = .ﬂ.Dzsa
=evd =033 Fu V4 o

_ P4 _ 131,567.4 =035 cm=3,5 mm
0,33.Fux 0,33.4077.3,14

Dipakai sagrod =Dsagr0a+3 mm =3,5+3 =10 mm
2. Tierod

Beban Tierod = T = P, .cosa = 131,567 x cos 17 = 125,818 kg

T )
Aticrod = =/ 7.D?
terod = 533 Fu o

—-125,8184—

D = 1 = = 0,35 cm = 3,5
\l 0.33.Fuz  |0,33.4077.314 ¢ mm

Dipakai tierod = Dyjerog +3 mm =3,5+3 =8 mm

Sagrod dan Tierod dipakai diameter = 8§ mm
4.1.3 Perencanaan Kuda — Kuda ( KK1)

4.1.3.1 Pembebanan Kuda — Kuda

Beban Tetap :

o Berat Gording ( Light Lip Channel ) 7,43 kg/m’

o Berat eternity ( Tabel 2.1 PPIUG ’83 ) 11 kg/m?
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Penggantung langit — langit dari kayu ( Tabel 2.1 PPIUG *83 )
= 7 kg/m?
Berat penutup atap dari asbes ( Tabel 2.1 PPIUG '83 )

= 11 kg/m?

Beban hidup (pasal 3.2.2.b. PPIUG’83) 20 kg/m®
Berat Kuda — Kuda Taksiran :

Tabel baja siku — siku sama kaki

Ditaksir mernggunakan profil 2L 50x50x5

W =2x3,77 =7,54 kg/m’

W.L . kuda—kuda _ 7,54x44,65

t kuda — kuda =
Berat ku Lkuda — kuda 11,20

= 30,06 kg/m’

Berat plat sambung dan baut = 20 % x berat kuda-kuda

=0,2 x 30,06 = 6,012 kg/m’
Beban kuda — kuda = 30,06 + 6,012 = 36,072 kg/m’
" Beban - beban padajoint:
Ps
Ps ] P7
P4 2 7 P8 |
i 2 28 24
2 i3/ 6 % |7 » Fo
P »n w/ 30
3}% Vo "3 L’s\m 31 ‘Pll
- 1 14 15 16 17 18 19 2 21

pr P P4 2] Ps T P8 P PIC PIF

b 112 1

Gambar 4.7 Gaya Reaksi Beban Tetap

oo s
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a. P1=Pp

Beban Gording =7,43x4 = 29,72 kg

Berat Penutupatap = 11x4x%(1,12/cos17) =_25.74kg

gD = 5546kg
Beban hidup (qL) =20x4x % (1.12/cos17) = 46,84kg

b. P,=P3;=P4=Ps=Pg=P;=P3=Py=Pyy
Beban Gording =743x 4 = 29,72kg

Berat Penutup atap = 11x4x(1,12/cos17) = 5148kg

gD = 81,20kg
Beban hidup (qL) =20 x4 x (1,12/cos17) = 93,60 kg
c. Pr=Pip
Beban Eternit =11x 4x%.1,12 = 24,64kg
Berat Kuda - Kuda =36,072x %:.1,12 = 2020kg
gD = 44,84kg
d. Py =P3=P4=Ps=Pg=Pr=Pg=Py=Pp
“Beban Eternit = 11x 4x 1,12 = 4928kg
Berat Kuda-kuda =36,072x1,12 = 4040kg
gD = 89,68kg
Beban Angin

Wa = 25 Kg/m? (pasal 4.2.1 PPIUG’83)
a. Angin Kiri
e Angin Tekan (Wt)

Wt = 0 ( karena sudut yang terlalu landai a = 17°)
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e Angin Hisap (Wh)

Wt = 0 ( karena sudut yang terlalu landai 0 = 17°)

W, = 0 ( karena sudut yang terlalu landai a = 17°)

W// = 0 (karena beban angin beketja di atap PPIUG’83)
b. Angin Kanan

Besar angin kanan sama dengan angin kiri.

4.1.3.2 Perhitungan Rangka
Analisa rangka menggunakan SAP 2000 versi 9.03 dapat dilihat dalam

lampiran dan beban rencana kuda — kuda KK dapat dilihat pada tabel
1. Data profil baja yang digunakan
Modulus of Elasticity (Es) = 2,1 x 10° Kg/cm?
Fy=2531 Kg/cm®
Asumsi profil 2L 50x50x5 dengan :

b=50 mm tf=5 mm tw=35 mm

Untuk pembebanan Py’ s/d Py’ pada perhitimgan SAP 2000, berat kuda —

kuda sudah termasuk berat sendiri maka tidak dimasukkan dalam perhitungan.

Tabel 4.1 Gaya P, sampai dengan Py

Nama Gaya Beban Mati ( gD ) kg | Beban Hidup (qL ) kg
Py=Py - 55,46 - 46,84
P,=P3=P;=Ps=Ps=P;= - 81,20 - 93,60
Pg=Py =Py
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Tabel 4.2 Gaya Py’ s/d Py’

Nama Gaya Beban Mati (qD ) kg
Py =Py Z44,84
P, =Py =Py = Py=Ps =Py = Py = 289,68
P’ =Py’ |

b. Akibat beban angin

Tidak diperhitungkan karena sudut yang terlalu landai a = 17°

4.1.3.3 Perencanaan Profil Kuda-Kuda

27

26
‘/25/’
24 g7
o / 5| 35
23 = 1 1 S ‘ 34
2 o R 3 /
2

4 15 16

12 13 !

29
37 30
3
38 AN "
10
19 20 21

Gambar 4.8 Penomoran Batang

|, Batang Tekan (btg 22 dan big 31 )
Gaya batang (tekan) maksimum = 4862.35 kg
Panjang 1,17 m= 117 cm
r=1,51cm
k =1 ( Salmon Johnson hal 278 gambar 691 (c) )
Dari Rumusan Salmon Johnson hal 274

Untuk angka kelangsingan E < Cc= 9%2
r

=
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Ambil 5L Z LT _ 00 4g
r 1,51
|
co= 840 _ 6440 _ 1980095 KL Z77.48 moka: |
J o 2531 r

7748 1(77,48) — 1,866
128,009 8.128,009°

I L/ ifeyf

3 8 Cc 8Cc

kLY 2
Fapann = 2. 1—0,5{._/’_] 253‘[1 os[ 7748 ) ]
Fs Cc

=33
378

1,866 128,009 )

=1107,922 kg/cnm?
Profil 2L. 50x50x5 ( profil yang biasa digunakan dilapangan ), dengan

A=2x48=94cm’

Kontrol Local Buckling :
)
b
( fy dalam Ksi ) :
if JE .
50,76
10 < 12,667 ( ok )
Kontrol Beban :
kL 1“7SC 6440 _ 6440
r V2531

77,48 < 128,01 ( terjadi tekuk elastis )
Aperiv = Faperu.Aata 2 Pyja
=1107,922.9,4

=10414,47 kg > 4862.35kg — (okey...)
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2. Batang Tarik (btg 12 - btg 21 )

Gaya batang (tarik) maksimum = 4576.95 kg
Panjang 1,12 m=112 cm

Rein = —=— =112 =047 cm

240 240

P 4576,95 R
= = =224 cm
Al = 05 Fu 0,5.4077

u = Faktor reduksi luas netto = 0,85

_ Ay _224

Ancno - = 0 85 2 64 Cm

Dicoba profil 2L 50x50xS
A=2x48=94cm’
r=1,51cm

Kontrol kelangsingan ( A ):

kL _ 1112

Aadg = — = ——

Yo 1,51
=74,172 <240 ( Untuk elemen atau batang utama ) — oK

Jadi profil kuda — kuda 2L 50x50x5 dapat digunakan.
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4.1.3.4 Perencanaan Pelat Kuda-Kuda

30
31 }
) 9 3 10 2 !
19 20 21
Ra= 818,74 Kg Rb=1818 4 Kg

J . 11,2 l

Gambar 4.9 Reaksi Pada Dukungan

Beban P diambil dari reaksi dukungan dari perhitungan SAP 2000 v 9.03:
Ra =Ry = Pruaxs = 1791,98 kg f’c = 25 Mpa = 250 kg/cm?

A o P _179198
P T 033.f'c 0,33.250

=21,72 cm?

Diambil ukuran pelat : 15 x 20 = 300 cm®> Apeqy

P _179198

=5,97 kg/cm®
BxL 1520

= 20—(52+l+5)___4

Scm

M=%qx*=%x5.97 x 4,5% =60,44 kgcm

Syarat :

066fy=— _ 5 tp= [10XM |
1/6.14p » | |
V 2400 ,

Sehingga dipakai pelat dengan tebal 1-cm




Pelat kuda-kuda berukuran : 20 x 15 x 1

20

Gambar 4.10 Sambungan Pelat Dukungan

4.1.3.5 Perencanaan Dukungan Arah lateral

Baja @ 1t

Gording R |
W .
1
Kuda kuda ‘ Kuda kuda |
|
! . —
oo Goeding o Thee ] -TT
: e _’_ |
P _\\‘\:
Uording Ju 3

[

|

4 ’

Gambar 4.11 Dukungan Arah Lateral

Diketahui :
Lb = jarak antar gording =1,17m

Lc = jarak antar kuda-kuda =4m
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L= JIb> +Lc? = o L17% + 4* = 4,1676 m = 416,76cm

Syarat L/r < 300, sehingga :

rmin 2 5-1(;—0- = %Z,(Z =139 cm

Keterangan :

-L<3m _ dipakai baja fulangan @ 12 mm
-L23m — dipakai bajafulangan@ 19 mm
-3m<L<5m — dipakai baja tulangan & 16 mm

= Sehingga dipakai baja tulangan & 16 mm > r min = 1,39 cm

4.1.3.6 Perencanaan Sambungan

9 3 31
10
19 20 21
“Gambar 4.12 Nomor Batang T
o Tebal Pelat sambung ( t) =1 cm, dbaut = %" = 1,27 cm
o Mutu Baja Profil : 2L 50x50x5
Tegangan Leleh ( fy) =36 Ksi = 2531 kg/em®
Kuat Tarik (fu) = 58 Ksi = 4077 kg/cm®

o Mutu baut A325X (Non Full Draat) :
Tegangan leleh (fy) = 44 Ksi = 3093 kg/em’

Kuat tarik (fu) = 30 Ksi = 2109 kg/em’



Tinjauan tegangan geser 1 baut :

Pycser =Y . 7. D%au . fu. jumlah bidang geser (n )
=v.m.1,27°.2109 .2
= 5340,52 kg

Tinjauan tegangan tumpu 1 baut :

Pgeser =1,.2.t.D%ax . fu. jumlah bidang geser (n)
=1,2.1.1,27.4077. 1
=6213,35 kg

Maka Ppay diambil —  Pgeser = 5340,52 kg

P .
Jumlah baut (N ) = —£222
P
486235 ke Joint 1
p 4862,35
N22= 222 =0,91 =2 bh
7 5340,42
G T T eI e 407695 o
534042 )
Joint 2
= 26516 _ 05 b

5340,42
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‘ Joint 3
i -3985kg
%
jy e N32= 2088 _g11=2th
| p< 5340,42
-486235kg 3
| R
| p—— N3 = 24984 _(08=2bh
‘ “wukg 5340,42
» 3367k Joint 4
| /
: u N33=-2202 _014=2bh
/ 5340,42
34985k s |4
— .ng N4 =88 0o o
5340,42
‘ Joint 5
N34=3882 _617-2bh
5340,42
.5 N5 = 32297 _o16=2bh
| 5340,42
Joint 6
(&)
5 /'// \
| x & N26 =N27= 225520 _ 28 =2 h
; CEINA 5340,42
-BOk T 435 46 r<6 " -328820ke
y _yac. 105970 oo
P +109kg N36 =N35 4002 0,33 =2bh
+944l kg
; N6 =24 _g07=2bh
| 5340,42
] - 265,16 kg Joint 7
i |, +59765ke
2 m N13= 2041y 53- 5 bh
- S 5340,42
+457695kg .. . .i.... +409431kg
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“o3kg Joint 8
Y + 733,02 kg
N14= 871 _ 1,16 =2bh
5340,42
13 14
+4094,3 l. kg ——%—(8 )~—>-< +3598,71 kg
Joint 9
-637,43 kg
+ 888,25 kg
/ ' N15= 20459 =1,00=2bh
Py 4 5340,42
+3598,78 kg - M% (“9)——>— +3094,59 kg
-8997ke .
+10597kg Joint 10
N 16= 228234 _ 0,84 =2 bh
5340,42

Tabel 4.3 Jumlah baut pada kuda kuda (KK 1)

Joint Batang Jumiah baut
1 12;22;21;31 2
2 22,2;33=30,10;31 2
3 23;24;32,3=29,30,39;9 2
4 24,25:33;4:28:29;38:8 2
5 25;26;34,5=27,28,37,7 2
6 25,27,35,36,6 2
7 12;13;32;2=20;21,39;10 2
8 13;14,33,3=20;19:38;9 2
9 14,15;34,4=19;18,37.8 2
10 15;16,35;5=18;17,36,7 2
11 16;17:;6 2




87

4.2

Perencanaan Pelat Lantai

4.2.1

Pelat Satu Ara

h

4.2.1.1 Pembebanan Pelat Lantai

mr

<)

J{%?@@@@?ﬁ??/“\,

‘ | 8
| | ( |rL ‘ 1
1 J :
| | ‘ ¥
S ?L/A_\:_“ e
I e
[T

PP ooo--——--ssm»-—-r- L«mJ
t @19

29

Gambar 4.13 Pembebanan Pelat Lantai !

Perhitungan beban pelat lantai sesuai ketentuan PPPURDG 1987, sebagai

benkut

¢ Beban Mati Pelat Lantai :

1. Berat sendiri pelat lantai

2. Pasir (tebal

5cm)

3. Spesi (tebal 3 cm)

4., Keramik

10,12 x 1,0 x 1,0 x 24 = 2,88 kN/m’
£0,05x 1,0 x 1,0 x 16 = 0,80 kKN/m?
: 0,03 x 1,0x 1,0 x 21 = 0,63 kN/m’

: 0,02 x 1,0 x 1,0 x 20 = 0,20 kN/m® _,

Beban Mati Total (D)

e Beban Hidup Pelat Lantai :

=4,51 kN/m?
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Gedung ini berfungsi sebagai kantor dan niang kuliah, sehingga beban

hidup (qL) sebesar 250 kg/em? atau 2,5 kN/m® (PPIUG’1983 tabel
3.1, halaman 17)

e Kombinasi pembebanan (SK SNI T — 15 — 1991 — 03, pasal 3.2.2)
qU =1,2.qD + 1,6. qL = 1,2. 4,51 + 1,6. 2,5 = 9,412 kN/m?

Koefisien momen (distribusi momen) (x) = ly/Ix

4.2.1.2 Penulangan Pelat Lantai
Beton : ¢ =22,5 Mpa; —» B; =0,85

. & 300
Baia :fy =300 Mpa, —s» ey= 22 =—>0 00015
ya pé. & Es - 200000

085.7c. . 600 ) 085225 600
pb= . - 085 =22 1-0,0361
po==—g—F '{600+ fy] 300 {600+300]

Pmaks = 0,75. pb =0,027

Y

418 0,00467

5 300

Pmin

Jy—— 300

= = = 15,686
0.85./'c 0,85.22,5

m

4.2.1.3 Perhitungan Pelat Type PL-1 (4000 x 10000)
Panjang Bentang Pendek Lx =4000=4,0 m
Panjang Bentang Panjang L.y = 10000 = 10,0 m
Ly/Lx =2,5m;Ly/Lx >2 dianggap—» “pelat satu arah”.
Lebar balok (asumsi) =450 mm= 0,45 m

Menentukan Tebal Pelat, dengan f'c = 22,5 Mpa ; fy =300 MPa:
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e Pelat dengan satu tepi menerus

h. ”‘{035 Fy)

mn 24 700
3
=219 [o35, 3&]—12976 mm
24 700

o  Pelat dengan dua tepi menerus

By = 1"(035 Fy ]
28 700

3
P _ 410 0,35 + 300 =111,22 mm
28 700

|—-> Digunakan h = 120 mm
Ln (bentang bersih) = 4000 - 450 =3550 mm=3,55m
Untuk Lebar 1 meter, maka qU = 9,412 kN/m'
Menghitung Momen dengan Metode Pendekatan Momen.

Skema koefisien momen dikalikan dengan qU.Ln? ;

-1/16 -1/10 -1/11 -1/11

A[ wE || FUIE |c[ 16 |p
DEEET SR PET SEENPETT S

Gambar 4.14 Koefisien Momen

Mu = koef. qU. Ln®
Momen Tumpuan Tepi (A):

Mu (¥%) = ¥%.9412.3,552=741 KkN.m
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Momen Lapangan Tepi (A-B):

Mu*(¥,) = %.9412.3,552=847 kN.m
Momen Tumpuan Tengah Tepi (B):

Mu (X)) = X.9412.3,552=11,86 kN.m
Momen Lapangan Tengah (B-C),(C-D) dst :
Mu*(¥%) = Y- '9,412 .3,55%= 741 kN.m
Momen Tumpuan Tengah (C) :

Mu'(}i) = X%.9412.3,552=10,78 kN.m

e Vu

1,15.%.qU.Ln =1,15.%.9,412. 3,55 = 19,21 kN
e Vu = ¥4.qU.Ln =3%.9412.355 = 16,71 kN

Diperkirakan tulangan yang dipakai P10, penutup beton 20 mm, maka :

e d =120-20-% = 95 mm

Periksa Kuat Geser (tanpa tulangan geser) :

. hd d)vn = ¢'(%'Vf'c‘bu' 'dj= 0’6'('(1';"\1 223501000—95],= 45062.46 N
\ s

=45,062kN>16,71kN ——» OK “Aman”

= Perhitungan Tulangan Lentur:

a. Diambil Mu " (Y4;) =7,41 kN.m

Mo = MU T4 g o6 inim
y 08

Mn _ 9,26.10°
bd®  1000.95°

=1,026 MPa
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B 300 _ 5686

0,85-F¢ : 0,85.22,5

1 [ 2.15,686.1,026
= |1-]1-
| 300

= 0,0035
Ternyata p = 0,0035 < pmin = 0,00467
dan 1,33. p =1,33.0,0035 =0,00465 < pmin = 0,00467
|__, Maka dipakai p = pmin = 0,00467
Luas Tulangan Pokok (As) :
As = p.b.d =0,00467.1000.95 = 443,65 mm?
Luas 1 batang tulangan P10 mm ; Aro= Y74’ =, 7.106° = 78,54 mm?>

S pokok = (A10.b)/As

= (78,54.1000)/ 443,65 =177,03 mm

dipakai
Jarak tulangan maksimum : 3.h = 3. 120 =360 mm < 500 mm
Jarak tulangan dipakai 170 mm <360 mm ——» oK !t

(4,,-1000)

Luas tulangan dipakai; ASpaai = 3

_(78,54.1000)
170

l-)' OK !!! (aman)

— 462 mm?> 443,65 mm>
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Luas Tulangan Susut (As.susu) :

A = 0,0018. b. h = 0,0018. 1000. 120 =216 mm*
Terlihat bahwa Aspox = 443,65 mm® > Agg = 216 mm> — OK !!!

Dicoba tulangan pokok P6 mm—» Ajg =—‘1I.7t.¢2 = -3—.7!.82 = 50,24 mm®

< < Aub _50,24.1000
mhsust = s 216

st

= 232,59 mm

|—> Dipakai Tul. Susut : P8 - 200 mm
Jarak tulangan maksimum : 5.h = 5. 120 = 600 mm > 500 mm

Jarak tulangan dipakai 200 mm < 500 mm ——— OK !!!
Diambil Mu * (}{,) = 8,47 kN.m

Mo = MUW) 847 16050 kNm
y 0.3

Mn _10,59.10°

= —= —=117MPa
bd®>  1000.95

. 1_J1_2.15,686.l,17
15,686 300

= 0,004
Ternyata p = 0,004 < pmin = 0,00467
dan 1,33. p=1,33.0,004 =0,00532 > pin = 0,00467

|._> Maka dipakai p = pmin = 0,00467
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Luas Tulangan Pokok (As) :

As = p.b.d =0,00467.1000.95 = 443,65 mm’
Luas 1 batang tulangan P10 mm ; Aig= }.74” = );.7.10°= 78,54 mm’®
Spokk = (A1a.b)/As

= (78,54.1000)/ 443,65 = 177,03 mm

Dipakai P10- 170 mm
Jarak tulangan maksimum : 3.h = 3. 120 = 360 mm < 500 mm
Jarak tulangan dipakai 170 mm <360 mm ———» OK !!!
_(4,,.1000)

Luas tulangan dipakai; ASpakai = S

_ (73,5147-(1)000) — 462 mm?> 443,65 mm?

I» OK !!! (aman)

Luas Tulangan Susut (AS.susw) :
Ae = 0,0018. b, h = 0,0018. 1000. 120 =216 mm*

As. .~ 443,65 mm?® > A

=216mm? —p OK M1

Dicoba tulangan pokok P6 mm—» Ajg =-‘1;.7r.¢2 = :lt-.n'.82 = 50,24 mm®

4,5 50,24.1000

=232,59
As., 216 »9 mm

Stul.susut <

'—> Dipakai Tul. Susut : P8 - 200 mm
Jarak tulangan maksimum : 5.h = 5. 120 = 600 mm > 500 mm

Jarak tulangan dipakai 200 mm < 500 mm ——— OK !!!
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C.

Diambil Mu " (¥,) = 11,86 kN.m

‘Maka: p=—1—{l— 1_2.3;an|
m \}

Mu™ (%) _ 1186

Mn =
P 0,8

=14,83 kN.m

Mn _14,83.10°

= T = > = 1,64 MPa
bd 1000.95

-1 | Jl_2.15,686.1,M
15,686 300

= 0,0057
Temyata p = 0,0057 < pmin = 0,00467
dan 1,33. p = 1,33 .0,0057 =0,00761 > pmin = 0,00467

|__) Maka dipakai p = pmin = 0,00467

Luas Tulangan Pokok (As) :
As = p.b.d =0,00467.1000.95 = 443,65 mm?

gy o oo oo o o e e p-— ) ap - an) 2. =
Luas I batang tulangan P10 om; Ato= 5 A9 = 2. 10°=78,54 mm

Spkok = (Alo.b)/As
= (78,54.1000)/ 443,65 =177,03 mm
Dipakai P10-170 mm
Jarak tulangan maksimum : 3.h = 3. 120 = 360 mm < 500 mm
Jarak tulangan dipakai 170 mm <360 mm ———» OK !!! |

) ) (4,,.1000)
Luas tulangan dipakai; ASpakai =T
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_(78,54.1000)

= 462 mm® > 443,65 mm?
170 ,

|—> OK !!! (aman)

Luas Tulangan Susut (AS.sum) :
A= 0,0018. b. h=10,0018. 1000. 120 =216 mm?

Terlihat bahwa Aspox = 443,65 mm? > Ay = 216 mm”* —— OK !!!

Dicoba tulangan pokok P6 mm —» A10=i—.ﬂ'.¢2 = :lt—.ﬂ.Sz = 50,24 mm®

=232,59 mm

Stul.susul <

A,b _50,24.1000
As 216

st

|—> Dipakai Tul. Susut : P8 - 200 mm
Jarak tulangan maksimum : 5.,h = 5. 120 = 600 mm > 500 mm

Jarak tulangan dipakai 200 mm < 500 mm—— OK m
Diambil Mu " (},) =10,78 kN.m

vy = M00) 1078 _4s e iNm
y 08

_ Mn _1348.10°
bd® 100095

Maka : p=%{l—- ’1—2"';"]

R U \/1_2.15,686.1,49
15,686 300

= 0,00518

= 1,49 MPa

Ternyata p = 0,00518 < prin = 0,00467
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dan 1,33. p = 1,33 .0,00518 =0,00688 < prin = 0,00467

|5 Maka dipakai p = pmin = 0,00467

Luas Tulangan Pokok (As) :
As = p.b.d =0,00467.1000.95 = 443,65 mm’

Luas | batang tulangan P10 mm ; Ap= Y.7.$°=Y%.7.10%=78,54 mm?
Spoksk = (Alg.b))As
= (78,54.1000)/ 443,65 = 177,03 mm
Dipakai P10-170 mm
Jarak tulangan maksimum : 3.h = 3. 120 = 360 mm < 500 mm
Jarak tulangan dipakai 170 mm <360 mm ———» oK I!!

A,,.1000
Luas tulangan dipakai; Aspakai =£_'¢_S_l

_ (78,54.1000)

= 462 mm?®> 443,65 mm®
170 mm mm

I-> OK !!! (aman)

A

—Luas Tulangair Susut (ASssusu)
A =0,0018. b. h =0,0018. 1000. 120 =216 mm?

Terlihat bahwa Aspox = 443,65 mm? > Agy = 216 mm? —-» OK !!!

Dicoba tulangan pokok P6 mm— A;g =%.7r.¢2 = %.7:.82 = 50,24 mm*

A,b _50,24.1000
As 216

Swisusut < =232,59 mm

sst

|—> Dipakai Tul. Susut : P8 - 200 mm

Jarak tulangan maksimum : 5.h = 5. 120 = 600 mm > 500 mm
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Jarak tulangan dipakai 200 mm < 500 mm——— OK !!!

—» Untuk kebutuhan tulangan pelat lantai dan atap satu arah secara

keseluruhan dapat dilihat pada tabel 4.1 (terlampir)
4.2.2 Perencanaan Pelat Lantai Dua Arah

4.2.2.1 Pembebanan Pelat Lantai

Perhitungan beban pelat lantai sesuai ketentuan PPPURDG 1987, sebagai

berikut :

e Beban Mati Pelat Lantai :

1. Berat sendiri pelat lantai :0,12x1,0x1,0x24=2,88 kN/m?
2. Pasir (tebal 5 cm) 10,05 x 1,0 x 1,0 x 16 = 0,80 kN/m”
3. Spesi (tebal 3 cm) :0,03 x 1,0 x 1,0 x 21 = 0,63 kN/m?
4. Keramik :0,01 x 1,0x 1,0x 20 =0,20 KN/m®
Beban Mati Total (gD) =4,51 kN/m®

e Beban Hidup Pelat Lantai : %

Gedung ini berfungsi sebagai kantor dan ruang kuliah, sehingga beban
hidup (qL) sebesar 250 kg/cm? atau 2,5 kN/m* (PPIUG’1983 tabel
3.1, halaman 17)

¢ Kombinasi pembebanan (SK SNI T — 15 — 1991 - 03, pasal 3.2.2)

qU=12.qD + 1,6.qL = 1,2. 4,51 + 1,6. 2,5 = 9,412 kKN/m®

Koefisien momen (distribusi momen) (x) =Ily/Ix
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4.2.2.2 Penulangan Pelat Lantai

Pmin =

Beton : ¢ =22,5 Mpa ; —» B; =0,85
Jika : fc <30 Mpa maka B; = 0,85

f'c> 30 Mpa maka B; = 0,85 - 0,008.(fc - 30)

. 300
los : fy =300 Mpa. = =0,0015
Baja Polos : fy _ pa. —» &Y s = 200000
0,85.1"c. 600 )_085225 . J
= . 0,0361
= '81{600+j:v] 300 {ooo 300

Pmaks = 0,75. pb = 0,027

—

A L4 0,00467

I

- _B = 300 = 15,686
085.f'c 0,85.22,5

(=]

4.2.2.3 Perhitungan Pelat Type PL-2 (4000 x 4000)

Panjang Bentang Pendek Lx = 4000 =4,0 m

Panjang Bentang Panjang Ly = 4000 = 4,0 m

~ Ly/Lx =1,0m; Ly/Lx <2,0 dianggap-

Lebar balok (asumsi) =450 mm:

Menentukan Tebal Pelat, dengan f’c =22,5 Mpa ; fy =300 MPa:

Menghitung distribusi momen
ly=4m
4m Ix=4m
4m ly/ix = 1,0

Dari tabel 13.3.2.PBI 1971 ( tumpuan tepi dianggap menerus atau jepit elastis )

I i
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Didapat : clx =36 ctx =36
cly =36 cty =36
Mulx = 0,00l.quixlclx = 0,001.9412.4°.36 = 543KNm |
Mutx =-0,001.quix’ctx =-0,001.9412.4*.36 =-543KNm i
Muly = 0,00l.qulx’cly = 0,001.9,412.4*.36 = 543KNm I
Muty =-0,00l.qulx’cty - =-0,001.9,412.4%.36  =-543KNm |
4.2.2.4 Perhitungan Tulangan Pelat Lantai
A Pérencanaan tulangan Ix = (x
| h=120 mm
d=h-pb-%Qultx = 120-20-%8 = 94mm
Mu = 5,43 KNm
5,43

Mw@ = =— =6,79 KNm
0.8

P

[
Rn= Mild _ 679100 oy
bd® 100094

300 ey

m=

085.1c 085225

oo L[y 2R 1_\/;2 15,69. 0,77
P m 5 15,69° 300

14 14

= 0,0026 < Py, = = - =0,0047
Pain ="~ 300
0,85.1"c. 600 0,85.22,5 600
= . = 0,85
PO b ﬂ'{600+ﬁ»] 300 {600-4—300

Pmaks = 0,75. pb = 0,027

J =0,0361
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1,33 p perlu=1,33.0,0026 = 0,00349

Syarat :
1) Bila pperiu > Pmin Maka Ppakai = Pperiu
2) Bila ppertu < Pmin MaKA Ppakai = Pmin
Bila 1,33.ppertu > Pmin Maka Ppakai = Pmin
3) Bila Ppers < Pmin M2ka Ppaiai = 1,33 . Prnin
Bila 1,33.Ppertu < Pmin Maka Ppakai = 1,33 . Pmin
Menurut Syarat ( 2 ) maka ppakei = Pmin = 0,00349
As perlu = p terpakai.b.d = 0,00349. 1000 . 94 > 0,002. 1000. 120
= 328,06 mm’
As perlu pakai = 328,06 mm’
Dipakai tulangan pokok &8 mm de‘ngan AlQ =50 mm’

4,-b _ 50.1000
As 328,06

Jarak tulangan :s <
perlu

=152,4mm <2.h=240mm

<250 mm

Dipakai jarak (s) = 150 mm

A,b

Asada= 1¢0 o 301000 _ 335 55 pm2
S terpakai 150

Kontrol kapasitas momen (Mn) :

a= As, - fy _ 33333.300 =522 mm

T 085-fc-b  085.22,5.1000

Mn=ds - r-ld-%4)2 Myl
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=333,33 . 300- (94 - 5’2%) > 6,79.1,33 =9,03 KNm

=9,14 KNm > 9,03 KNm
= Dipakai tulangan P8 — 150 mm
A Perencanaan tulangan ly
h=120 mm
d=h-pb-Gtwllx-%Stully =120-20-8 - 872 =88 mm
Mu = 5,43 KNm

Mu@ = 50’—483— = 6,79 KNm

b

6
Rn= M/8 _ 670 10°
bd®  1000.94

= 0,77 Mpa

Lo B 300
0,85.f'c  085.225

1 2:m-Rn 1,4
,=—|1- /1- =0,00114 < p,, =—— = 0,0047
pperl m [ f}’ ] , Prin 300

=15,69

. _085.f¢c ﬂ"'( _600 ) 085225 . f 600 BT
T P00+ )T 300 o 16004300)

Pmaks = 0,75. pb = 0,027
1,33 p perlu=1,33.0,0026 = 0,00349
Syarat :
1) Bila pperiu > Pmin Maka Ppokai = Ppertu
2) Bila ppertu < pmin maka pPpakai = Pmin
Bila 1,33.pperiu > Pmin Maka Ppakai = Proin

3) Bila pperiu < pmin maka Ppakai = 1,33 . pmin
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Bila 1,33.ppertu < Pmin MaKa Ppakai = 1,33 . Prmin

Menurut Syarat ( 3 ) maka ppakai = 1,33.pperiy = 0,00349

As perlu = p terpakai.b.d = 0,00349 . 1000 .85 > 0,002 . 1000.120
= 296,65 mm?> 240 mm’

As perlu pakai = 296,65 mm?

Dipakai tulangan pokok @8 mm dengan A1& = 50 mm’

4,-b _ 50.1000

= 168,55 mm
As 296,65

Jarak tulangan : s <

perlu
>2.h =240 mm
>250 mm

Dipakai jarak (s) = 150 mm

A,-b
Asada= T1e72 - 301000 _ 355 53 2
Sterpakai 150
Kontrol kapasitas momen (Mn) :
A Y 33333300 5,'22'mm =

=085 fcb  085.22,5.1000
Mn = s, f-(d-94)2 M/ 1,33
=33333 . 300-(88—4’9 2) > 6,79.1,33 =9,03 KNm

=9,15 KNm > 9,03 KNm

=> Dipakai tulangan P10 — 150 mm
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A Perencanaan tulangan ty

h=120 mm

d=h-pb—%Dulty =120-20-%8 =96 mm
Mu = 5,43 KNm

M/ = -56—483 =679 KNm

6
pg o Mulg _ 679107 ooy

b.d’ 1000.94?

_ 300 _
0.85.f'c 085225

1 2-m-Rn)|_ 1 2 .15,69.0,77
Pooris =—| 1= [1- = 1= fl-em2e
m I 15,69 300

15,69

m

= 0,0026 < P =— == =0,0047
Puin =6~ 300
0,85.f"c. 600 0,85.22,5 600 )
= : = 0,85 =0,0361
po » p '{600+ ﬁz] 300 {600+300,
Prmaks = 0,75. pb = 0,027
1,33 p perlu=1,33.0,0026  =0,00349

Syarat :
1) Bila ppertu > Pmin MaKa Ppakai = Pperlu
2) Bila pperty < Pmin maka ppaiai = Prmin
Bila 1,33.ppertu > Pmin MaKa Ppakai = Prmin
3) Bila pperiu < Pmin MaKa Ppakai = 1,33 . Pmin

Bila 1,33.pperiu < Pmin Maka ppakai = 1,33 . Prmin
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Menurut Syarat ( 2 ) maka ppakai = Pmin = 0,00349

As perlu = p terpakai.b.d = 0,00345. 1000 94—=>0;002 1000126
= 328,06 mm’

As perlu pakai = 328,06 mm’

Dipakai tulangan pokok @8 mm dengan A1Q = 50 mm’®

4,-b _ 50.1000
4s 328,06

Jarak tulangan : s <

perlu
=152,4mm <2.h=240 mm
<250 mm

Dipakai jarak (s) = 150 mm

A, b _ 50.1000

= 333,33 mm?
150

Asada=

§ terpakai

Kontrol kapasitas momen (Mn) :

o sy 33333300 oo
085 fc-b 085, 225.1000

i = A1 -0 - 932 Mg 13

=33333 . 300-(94- 5’22/2) > 6,79.1,33 = 9,03 KNm

=9,14 KNm > 9,03 KNm

= Dipakai tulangan P8 — 150 mm
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4.3 Perencanaan Struktur Portal Dengan Daktilitas Pcnuh

Pada perencanaan ulang gedung kampus Jurusan Akuntansi Fakultas
Ekonomi UPN “Veteran” Yogyakarta ini, perencanaan portal dianalisis dengan
SAP2000 dengan analisis struktur tiga (3) Dimensi. Dan beban yang bekerja pada

struktur adalah sebagai berikut :

a. Beban Mati

¢ Pembebanan Pelat Lantai :
Beban Pelat Lantai (qD) = 4,51 kN/m? (terlampir)
e Pembebanan Pelat Atap :
Beban Pelat Atap (qD) = 3,06 kKN/m? (terlampir)
¢ Beban Dinding ) bata = (tinggi lantai x bj x tebal dinding)
= (4,2.18.0,15) = 11,34 kKN/m’
¢ Beban pegangan selasar % bata = (tgg pegangan x bj x tebal dinding)
= (1.18.0,10)=2,7 kN/m’
_¢Beban Listplank beton = (pig listplank  tebal listplank) . bj

= (2,1.0,12) .24 =6,9 kN/m’

¢ Beban balok Listplank beton = (pjg x tebal x tinggi) . bj

{(2,1.0,2.0,3) .24}= 3,024 kN

¢ Beban Konsol Atap Genteng = {(pjg x tebal x tinggi) . bj}

{(3,3.0,2.0,3) .24}= 4,752 kN

0,18 kKN/m?

e Beban Plafond
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¢ Beban Atap Genteng pada Konsol = { lebar . bj}

= 3,3.0,5 kN/m* = 1,65 kN/m’
(PPIUG’1983 tabel 3.), halaman 17)
e Beban Kuda-Kuda Baja (kk1 dan kk2)
R, = Rp = Pmaks = 1819 kg = 18,19 kN
P1 dan P2 = 18,19 kN

¢ Beban Kuda-Kuda Baja (kk3, kk4 dan kk5)

Diperkirakan % berat kk1 dan jumlahnya ada 3 titik

Gambar 4.15 Pembebanan Pelat Lantai 1 - 3

P3.P4danP5 = beban Kuda-kuda = (% 18,19 ) = 6,0625,125 kN
b. Beban Hidup
e Beban Hidup (gL) Pelat Lantai untuk Ruang Kuliah = 2,5 kN/m?
(PPIUG’ 1983 tabel 3.1, halaman 17)
e Beban Hidup (qL) Pelat Atap = 1.0 kN/m’
1 23 4 (5 67 (8 (9 10 ¢D d2 @ @ 13
B RN A L. T A
o ’ ’ ' ; -8 ’ 4 ‘T PR — ke —— —(Cj
, ‘ : ] . s ANV AN \/\
0w ‘! " : ‘ \ I @ ’ ! [‘ t I\ ® J(‘) o M_'@
! . uu);m l\ A° !;
-,.‘p. R A AT
U 21 | Sclu- Sel- Sclasar \Sdur Selu-' Sdun Sclasar | Sclasar Schur] Se_n; Sells: Sclasar | Sclasar | Seclasar !
DN ST PR R S ff P S N <
RS A B Pl
T 40 T 3.5 '4 ) T ‘:
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Pemodelan jenis beban pada SAP 2000 sebagai berikut :

Tabel 4.4 Type Pembebanan

Tinjauan Arah Melintang (sb Y)

Panjang Lebar N .
Nama Type Gambar Type (arah y) (arah x) Tinggi (z) | As:Bntang |
SN
Type - | s \ ¢ 10 4 2 1:CD |
¢ |
x
Type -2 o N3TS 2,75 4 1,375 1 : B-C
,-2.750 +
Type -3 A 4 4 2 2’ : AB
IR R
——
Type -4 S T“\i ! 4 2 1 7 : c%-D° |
Type -5 Loy 4 l 0,5 7 : B%-C° |
a o _T
Type - 6 S | 2 4 1 7 : A%B®
§omm Py ‘
TN - @
Type -7 € e N 3 2,8 1,4 7:C-A° ;.
v -3y j
o - =;
Type - 8 éws BN 3 1,2 0,6 7:C-A°
b——3—
~_ T
Type -9 — 2 & 535 2 30 . AB
ype - . [T _J‘ JyJ Z 5 A=B —...__‘_Ai
- P4k |
Tinjauan Arah Memanjang (sb ,
P 1 i
Type - 1 e i 10 4 2 1: C-D
e
Type -2 L“___XWS 2,75 4 1,375 1 : B-C
ﬁr—
Type - 3 A 2 4 4 2 2° . AB
b—— 4 ——&
T !
Type - 4 l 4 2 1 7: C%.D° ‘
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Type -5 4 1 0,5 7 : B-C°
Type — 6 2 4 1 7 . A%B®
Type -7 3 2,8 1,4 7:C-A |
|
|
Type - 8 3 1,2 0,6 7:C-A° |
Type - 9 4 55 2 3 . A-B
| |
4.3.1 Perhitungan Gaya Geser Dasar Horisontal Total Akibat Gempa
Tabel 4.5 Beban Yang Terjadi
b h i Fakter | Faktor. Total
Lantal Elemen (m) (m) (m) | BJ (KN) | reduksi beban (KN)
(a) (b) | (c) (d) {e) (3).(b).{c).{d).(e)
L. _ ‘
Dasar ?
B. Mat! l
|
Sloof 03 0,5 249 24 1 747
,,,,,, | 03 | 05 | 635 ] 24 ] 1 | 57,15 - ,
Kolom 0,6 08 116 24 1 445 44 L
0,5 0,5 50,4 24 1 314,50
Dinding 0.15 42 250 18 1 2835
Total beban ( Wt1) 4399,09
Lt1
B. Mati ‘
pelat 12,75 0,12 56 24 1 2056,32
balok 0,45 08 191,25 24 1 1101,60 1
0.2 04 8 24 1 15.36 g‘
kolom 0,6 0,6 168 24 1 1048,32 '
Dinding selasar 0,15 1 45 18 1 121,50
dinding _ 0,15 42 | 152 18 1 1723,68
keramik 12,75 0,01 56 24 1 171,36
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spesi 12,75 0,03 56 21 1 449 82
konsolbeton — | 02103 | 714 24 1 102,82
pelat konsol 0,12 2.1 35,5 24 1 214,70
ringbalk konsol 0,15 0,3 144 24 1 155,562
pasir 12,75 | 0,05 56 18 1 642,60
penggantung 12,75 0,05 56 0,18 1 6,43
B. Hidup 12,75 1 2,5 0,5 892,50
Total beban ( Wt2) 8702,53
Lt2
B. Mati
pelat 12,75 | 0,12 56 24 1 2056,32
balok 0,45 08 |19125] 24 1 1101,60
0,2 0,4 8 24 1 15,36
kolom 0,4 0,65 168 24 1 1048,32
dinding 0,15 1 152 18 1 1723 68
Dinding selasar | 0,15 1 45 18 1 121,50
keramik 12,75 | 0,01 56 24 1 171,36
spesi 12,75 | 0,03 56 21 1 449 82
pasir 12,75 | 0,05 56 18 1 642,60
konsol beton 0,2 0,3 71,4 24 1 102,82
~ pelat konsol 0,12 2,1 35,5 24 1 214,70
ringbalk konsol | 0,15 0,3 144 24 1 155,52
penggantung 15,75 0,05 56 0,18 1 7,94
B. Hidup 12.75 1 56 2.5 0.5 1440
Total beban ( Wt3 ) 9261,64
Lt3 |
B. Matl :
Dinding selasar | 0,15 1 45 18 1 121,50
pelat 1275 | 0,12 56 24 1 2056,32
balok 0,45 08 |191,25]| 24 1 1101,60 |
02 04 8 24 1 19,20
kolom 06 0,6 168 24 1 1048,32 i@
keramik 12,75 | 0,01 56 24 1 171,36 ii
spesi 12,75 | 0,03 58 21 1 449 82 |
pasir 12,75 | 0,05 56 18 1 642,60 |
konsol beton 0,2 0,3 71,4 24 1 102,82
pelat konsol 0,12 2,1 355 24 1 214,70
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ringbalk konsol 0,15 0,3 144 24 1 155,52
penggantung- 16,75 0.06— 56— 0,18 :! 7,94
8. Hidup 12,75 1 56 2,5 0,5 892,50
Total beban (Wt4 ) 6984,20 |
Atap '
B. Mati i
Genteng pd ‘
konsol 33 149,5 0,5 1 246,675 |
konsol beton 0,2 03 | 1122 24 1 161,57 ‘
ringbalk konsol 0,15 0,3 144 24 1 155,52
ringbalk 0,45 0.8 132 24 1 253,44
penggantung 16 1 36 C,18 1 97,2
kuda kuda 1 = (kk 1 + atap + gording) x 11 ' -1 400,1228
kudakuda2 =kk2 + atap + gording) x 2 1 36,3748
kuda kuda 3 = (1/3.(kk1+ atap + gording)) x 6 1 72,7498
kuda kuda 4 = (1/3.(kk1+ atap + gording)) x 2 1 24,2499
kuda kuda 5 = (1/3.(kk1+ atap + gording)) x 6 1 72,7498
Total beban (Wt5) 1447,90
W. TOTAL 30785,25

Gaya geser dasar horisontal akibat gempa dipengaruhi oleh berat total dari

keseluruhan struktur yang direncanakan ditambah dengan beban hidup yang

bekerja. Sesuai fungsi penggunaan gedung, yaitu sebagai gedung Kuliah, maka
menurut Peraturan Pembebanan Indonesia 1983 (tabel 3.3) untuk perencanaan
beban gempa, beban hidup direduksi sebesar 0,5.
A. Waktu Getar Bangunan (T)
Waktu getar struktur untuk struktur portal terbuka beton bertulang dapat
dihitung dengan :

T=0,06. H*.=0,06.16,8"* = 0,98 detik
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Koefisien Gempa Dasar (C)

1)

Pada redesain ini, bangunan berada pada wilayah gempa tiga (3), pada
kondisi tanah lunak. Waktu getar struktur (T) = 0,98 dtk, maka berdasarkan
respon spektrum wilayah 3 didapatkan koefisiecn gempa dasar C = 0,76
(Gambar 2 SNI-1726-2002)

Faktor Keutamaan (I) dan Faktor Jenis Strukiur (K)

Berdasarkan fungsi bangunan, maka faktor keutamaan bangunan (T)

diambil = 1,0 (tabel 1 SNI-1726-2002 (page 7)).

Sedangkan untuk faktor faktor reduksi gempa (R) diambil = 8,5 (tabel 2
SNI-1726-2002 (page 10))yaitu untuk daktail penuh.

Gaya Geser Horisontal Akibat Gempa (V)

Gaya geser horisontal akibat gempa yang bekerja dapat dihitung dengan :

€, W, = (—)ﬂi.30785,25 =2771,34 KN

V=
R 8,5

Distribusi Gaya Horisontal Akibat Gempa Kesepanjang Tinggi Gedung

2)

H_168 03 <3, maka:

B 56

—Ii=—l—6’-8—=1,32 <3, maka :
B 12,75

P
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Tabel 4.6 Distribusi Gaya Geser Horisontal Total Akibat Gempa Arah X dan Y

=0l
Tingkat hi Wi v Wihi ! Z w,.H,
{m) {KN) (KN) (KNm)
Atap 16.8 144790 | 2771,34 24324,72 296,35
Lt3 12.6 6984,20 | 2771,34 88000,92 1072,14
Lt2 8.4 925154 | 2771,34 77712,936 946,767
Lt1 4.2 8912,63 | 2771,34 37432,526 456,05
LLt dasar 0 2835 | 2771,34 0 0
227471,202 2771,307 B

Tabel 4.7 distribusi Gaya Geser Horisontal untuk Tiap Portal ArahX dan ArahY

Arah X ArahY
Tingkat | 1/15 .Fi,
X (1/2.Fiy)
Atap 20 148
Lt3 71 536
Lt2 63 473
iLt1 30 228
Lt dasar 0 0
20 KN -», —_ T
4:20- —_— —
{
71 KN am e P e e e - ..+ l
4.20 |
63 KN -~ J[
4.20
30 KN ‘J'~
4120
il ]2

L

®

10.00 é

Gambar 4.16 Distribusi Gaya Geser Horisontal Arah X
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‘ +

| JA |

5% KN \ )[ ‘
‘ 42
4T3 . +
. 42
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|
B R T T T T R L 1 g

(g-m(;z)[:;.o \T -40 T ; 40 é)—wi) T 5 »U~4o 54&(540—.{—40-5 02@

Gambar 4.17 Distribusi Gaya Geser Horisontal Arah Y
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4.4 Desain Balok Induk

4.41 Portal Arah -Y (Melintang)

A.

Momen Rencana Balok

Momen rencana balok diambil yang terbesar dari hasil kombinasi beban
sebagai berikut :

% 12Mp+ 1,6 ML

% 09Mp+Mg

< 1,05 (Mp + 0,65.My = Mg)

Berikut ini contoh perhitungan balok Balok Induk portal-Y melintang,

As 7 (bentang D-C) lantai 1.

- 778,1096 kNm, - 778,1096 kNm

- 700,29864 kNm i

- 700,29864 kNm

+ 409,69 kNm

Gambar 4.18 Distrubusi Momen Pada Portal Y-Melintang As-7 Bentang D-C
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B. Tulangan Tumpuan

Momen tumpuan diambil yang paling besar dari semua kombinasi, dan
momen yang digunakan adalah yang terbesar dari kedua tumpuan (kiri &
kanan).

Dimensi rencana balok Induk 45%00 , maka :

fc> =22,5 Mpa fy = 350 Mpa
e Tulangan tumpuan momen negatif
Mu aya = 778,1096 kKNm (‘- )
Dalam perencanaan kapasitas balok portal, momen negatif akibat
kombinasi beban gravitasi dan beban gempa balok boleh diredistribusikan

dengan menambah atau mengurangi dengan prosentase yang tidak

q=3 _i.ei%
3 pb

dengan syarat apabila tulangan lentur balok portal telah direncanakan

melebihi:

sehingga (p-p ") tidak melebihi 0,5.pb. (SKSNI T-15-1991-03 Pasal 3.1.4)

pb

_ o,ss.fc_B{ 600 ] _ 085225 ,85( 600

=0,029
fy 600 + fy 350 600 + 350]

= 30124050029},
3 0029 ) -
=10%
Momen tumpuan didistribusikan ke momen lapangan sebesar = 10 %

% x778,1096 = 77,81096 kNm
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Mu akibat distribusi momen = 778.109¢ - 77,81096=700,29864 kN

Mu _ 700,29864

875,52 KN
p 08 m

pb= 085f"¢ ¢ [ 600 )= 0,85.22,5.0’85( 600

|
—— | =0,0293 ' |
fy 7' 600+fy 350 600+350J |

Pmaks = 0,75 . pb=0,75". 0,029 = 0,022

Poskai =05 . prvaks =0,5. 0,022 = 0,011 (e-r)

m < B _ 350
085.f'c 085225

=18,30

Rn=pfh(-Ypm=0011.3500-1. 0,011. 18,30) = 3,462 Mpa

/ 1875 52.10°
" = 749,59 mm
9 pen an; 3,462 . 450

daa=h-d" =800-100 = 700 mm < dperiu = 749,59 mm

(d’ = 100 mm, d,l&SllﬂlSlkﬂn "12[1%@“38&&!‘;" -9

maka dipakai Tulangan Rangkap

o =le-p) - o011

Luas Tulangan Tarik

As;=p;.b. dg,

As) = 0,011 .450 .700 = 3465,15 mm?
Asumsi Baja Tulangan Tarik Telah Leleh

As, . _ 3465,15.350
085./c'h  0,85.22,5.450

a=

= 140,921 mm
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M = As, - - (d e, ~ %) < M8/

= 3465,15 .350. ( 700 - 14092177 ) 10%

=763,507 KNm < M% = 875,52 KNm

Kelebihan Mn ditahan oleh tambahan tulangan tarik dan tulangan tekan:

Mn, = M/ - Mnl
Mn; = 875,52 — 763,507 = 112,013 KNm

0,85'f.0’ﬁ‘ d'
fs’ = 600-<1- - . <
: { - ) 5 dw} »

0,85-22,5-0,85 100
0,011.350 700

fs’ = 600- {1 - } = 238,095 Mpa <350 Mpa

Syarat:
jikafs’ < fy makafs’ =f{s’
jika fs’ > fy makafs’ = fy

Luas Tulangan Tekan

Mn,

As’ =As; = ﬁ‘o(dada_d.)

112,013.10°
238,095 - (700 —100)

As’ =As; = = 784,094 mm?>

Dipakai tulangan @22 dengan A, = 380,1336 mm?

As' _ 784,094
4, 3801336

jumlah tulangan (n’) = = 2,063 batang

dipakai 3D22, maka As g9, = 3 . 380,1336 = 1140,398 mm? > As,
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Luas Tulangan Tarik

As = As; + As; = 3465,15 + 784,094 = 4249,242 mm®
Dipakai tulangan @22 dengan Ao = 380,1336 mm*

As _ 4294242
4, 3801336

jumiah tulangan (n’) = = 11,178 batang

dipakai 12D22, maka As 44, = 12 . 380,1336 = 4561,593 mm? > As

Kontrol kapasitas lentur:

As
p=———
b'ddlkulahui
p= _4_5_91_’§_92 = 0,014
450700
o = As'
b- ddilwmhui
_ 784,094 _ :
P =%450700 ' 5
0,85-22,5-085 100 ‘
£ = 600 {1~ =L = 233,446 Mpa < 350 M
{ (0,014 -0,004) 350 700} pe pa

_As-fy-As"f' _ 4561,593.350 —784,094.233,446
085 f'c-b 0,85.22,5.450

= 154,578 mm

Mn = (As Jy—As "ﬁ')' (ddikelahui - %)*‘ (AS ~fs ')' (ddlketahui -d ')

= (4561 ,593.350)-(784,094.233,446)).(700-(154’57% »)
+ ((784,094.233,446).(700-100))

= 988,148 KNm > M% =875,52 KNm -OK-
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b-2.Pb-2.¢ sengkang —n.g tul.

Jarak bersihantartulangan = —————————— e
(n-1)
_ 450-2.40-2.10-12.22
12-1 |
=7.81 mm< 25 mm ‘
|
maka dipakai tulangan 2 lapis |

Tulangan tumpuan momen positif
Untuk menghitung tulangan yang digunakan pada bangunan tahan
gempa SNI mengisyaratkan untuk mengambil nilai terbesar dari

keterangan berikut :

1. Jumlah tulangan momen positif diambil > 50 % jumlah tulangan

momen negative pada tumpuan.
2. Jumlah tulangan momen positif diambil > 30 % jumlah tulangan

momen positif pada lapangan.

Dikarenakan besarnya momen negative tumpuan - dengan momen

positif lapangan seliéihnya tidak terlalu besar maka peraturan no 2 tidak
perlu digunakan. Maka jumlah tulangan tumpuan momen positif

= 50% . jumlah tulangan tumpuan

=50% . 12 tulangan D22

= 6 tulangan D22

.
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b-2.Pb-2.¢ sengkang —n.g tul.

T. | P b + tr3 ]l sy o=
Jarak o TSI aritdl tuiallig il ( 1)
n —

_ 450-2.40-2.10-12.22
(12-1)

=7,81 mm < 25 mm

maka dipakai tulangan 2 lapis

Tulangan tumpuan momen positif
Untuk menghitung tulangan yang digunakan pada bangunan tahan
gempa SNI mengisyaratkan untuk mengambil nilai terbesar dari

keterangan berikut :

1. Jumlah tulangan momen positif diambil > 50 % jumlah tulangan
momen negative pada tumpuan.
2. Jumlah tulangan momen positif diambil > 50 % jumlah tulangan

momen positif pada lapangan.

Dikarenakan besarnya momen negative tumpuan dengan momen

posiiif iépangan séiisihnya tidak terlalu besar maka 'pe'raturan'no 2 tidak
perlu digunakan. Maka jumlah tulangan tumpuan momen positif

= 50% . jumlah tulangan tumpuan

= 50% . 12 tulangan D22

= 6 tulangan D22




121

T I TTTITTT] 12D22

FILZd T
REERL

4 M - g I ‘ ! )
AR N
TN N N A eD22

450 ——1

-

Gambar 4.19 Tulangan Tumpuan Balok Induk

C. Tulangan Lapangan
Mugwa: = 331,88 KNm ( +) : Mu dist. momen = 331,88 + 77,81 = 409,69 kNm

Mu 409,69

— =——-=509,1] KNm
¢ 0,8
' 4
b= g, 0 ] = 08522 gl 600..:1 =0,029
by \600+1y) DU \600+350)

Pmaks = 0,75 . pb =0,75 . 0,029 = 0,022

Ppakai = 0,5 . Pmaks = 0,5 . 0,022 = 0,011

o fy  _ 350
085f'c 085225

b

Rn =pfy(l-%pm)=0011.350(1-%.0,011.183)=3,46 Mpa
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My soor 0 SR
d_, =\/ 79 _ 2220 57162 mm < d = 800 -100 = 700 mm
e =\ Rk | 3,46. 450 | |

maka dipakai tulangan sebelah.

Mu
1.10°
Rn apm ¢ 509, _

= = 2,31 Mpa
bd® 4507007 P

pada = %'pmi = %-0,01 1 = 0,0073 > pmm = 0,004

< Prmaks = 0,022‘
Ppakai = Pada = 0,0076
ASperiu = Pada-b.d = 0,0073.450.700 = 2311 mm’
Dipakai tulangan @22 dengan A;@ = 380,1336 mm’

A ‘
jumlah tulangan (n) = Spw o 2311 _ 6,1 = 7 batang
A4 380,336

dipakai 7D22, maka As g = 7 . 380,1336 = 2661 mm? >As pery = 2350 mm’

Kontrol kapasitas momen nominal :

_ As,fy _ 2661.350

= 115,97 mm
0,85.fc'b 0,85.22,5.450

Mn = Asgga.fy.(d -3 2)
=2661 . 350. (700 - 198277y 10

= 602 KNm > M% =509, KNm — OK!
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Gambar 4.20 Tulangan Lapangan Balok Induk

D. Momen Nominal Aktual Balok (As 7, bentang D-C)
1) Momen Aktual Balok Negatif Tumpuan kiri = kanan
tulangan atas = 12D22 dengan ASaga = 4561,6 mm?

tulangan bawah = 3D22 dengan Asag= 1140,4 mm®

AL LY -

o= AS, 4, ="~w01,u ='0,'0145'” :
bd gy 450.700

As,, _ 11404

p’= = 0,0036
bd,.. 450.700

o1= p-p’=0,0145 - 0,0036 = 0,0109

085.f'ch d' } 600 {1 _ 0,85.22,5.0,85 100

fs’=600<1- - .
. (p=-p)fy d 0,0054.350 700

= 233,45 Mpa

fs'< fy dipakai fs’= 233,45 Mpa -

}
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| (As g fy)—(AS, f5) _ (4561,6.350) - (1140,4.233,45)

0851cD 085225450

=154,58 mm>
MII]: (ASada.fy b As’ada.fs,).(d hd a 2)

_ (4561,6 .350 - 1140,04.233,45).(700 - 15458/ 10°

~ 828,42 KNm |
Mn, = (A"t £5). (d—d”) = (1140,04 .154,58).(700-100) .10°® i

159,73 KNm
Mpak- = Mn; + Mn; = 828,42 + 159,73 = 988,15 KNm i

2) Momen Aktual Balok Positif

As,, 2660,94
Paktual = lapangan = = 0,0084
b.d 450.700 |
- fy 350 ’ !
!

“085fc 085225

Rn = pfy(l ~1/2.9.m)=0,0084.350.(1- 14 .0,0084. 18,3) = 2,73 Mpa

Mnak* =Rn.b.d> = 2,73 . 450 . 700%. 10 = 601,54 KNm
E. Perencanaan Tulangan Geser Balok Induk, As 7 (Bentang D ~C), Lantai 1
Adapun syarat penentuan gaya geser rencana balok adalah sebagai berikut:

Mup + Moy b
Ln

Vub=0,7 ¢o [ ]+ 1,05.Vg

dimana :

Vub = gaya geser rencana balok

@o = 1,25 untuk fy <400 Mpa (SKSNI 3.14.4-1.2)
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My = momen nominal/leleh balok pada ujung komponen (Mnak")

Muskp' = momen nominal/leleh balok pada bidang muka disebelahnya.
(Mnak")

Ln = panjang bentang bersih balok

Vg = geser akibat beban gravitasi. (VD+VL)

K = tingkat daktalitas struktur, untuk daktalitas penuh dipakai = 1,0
( Gedeon dan Takim, beton seri 3 )

Vp=22098KN; V. =42,76KN: Vg=54,93KN

M M,
Vu,b =0,7 ¢o [ “"*-"Ij kb ] +1,05.Vg
n

988,15+ 601,54

L

' Vub=0,7.1,25 [ ] +1,05(220,98 + 42,76) = 424,35 KN

Dengan syarat tidak lebih besar dari :

Vu,b=1,05( Vpp + Vo +4/K .Vgp )

Vu,b = 1,05 (220,98+ 42,76 + (4/1) . 54,93 ) = 505,521 KN .....OK I!!

C NI

VU,b paai = \-I,OSVg —0,7¢,| 20 T Vnak, b JJ +

\ Ln

Ln-d |:VU, b-— 1,05Vg -~ 0,7¢0l:Mnak, b+ Mnak, b']:”
Ln i T
= [( 1,05.263,213) - 0,7. 1,25[988,1 59+460 1,54 ]] .

9,4-0,7

?

[424,35 - [(1,05.263,21 3)-0,7. 1,25[988’l 5+60 1’54m

=402,31 KN
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Vu,b=424,35 KN

~._ Yub=40231 KN
[ ~~-—, Vu,b=37579 KN
\\
—~
\\Mm\k }
- |
Vu,b= 136,35 KN |
f
l
!
*=0,7rn 1
flh =Lomy
Ln=94m
from = — R ¥

Gambar 4.21 Diagram Tegangan Gescr Balok

1) Dalam daerah sendi plastis
Vu,b untuk perencanaan di dalam daerah sendi plastis diambil sejauh d dari
tumpuan, yaitu :

Vub =402.31 KN

Ve=0

Vu,b_ 40231 ... .
= 257~ 671,96 KN
¢ 0,6

Digunakan sengkang @ P10 mm, maka: Av=_2.% .z .10%= 157,08 mm?
Jarak sengkang :

Avfyd  _ 157,08.300.700
= Vu,b¢ _ve  671,96-0

S%=7O%=l75mm

Jadi dipakai tulangan geser P10 — 40 mm

$ . 107 = 49,09 mm
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2) Diluar sendi plastis

Diambil jarak sejauh 2h =2 . 800 = 1600 mm dengan Vu,b = 375,79 kN
Ve = 1/6.fc'bd =1/6.[22,5.450.700.107 = 249,03 kN

375,79

b

_Vu,b

Vs -Ve= - 249,03 = 375,71 kN

Digunakan sengkang P10 mm, maka : Av=2. %.=x. 10> = 157,08 mm?

Jarak sengkang :
< Av.fyd _ 157,08.300.700 107 = 87,80 mm
Vs 375,71
d/ =700/ =
< A /2 350 mm
<600 mm

Jadi dipakai tulangan geser P10 — 80 mm

F. Perencanaan Tulangan Torsi

Tu= 33,5127 KNm — Portal arah Y, As 7 (Bentang D - C), Lantai 1.

> x’.y =4507. 800 =162.10° mm’

Pada redesign ini komponen struktur portal merupakan komponen statis
tak tentu. Untuk komponen statis tak tentu setelah terjadi retak akibat torsi,
dalam rangka untuk mencapai keseimbangan terjadi redistribusi tegangan
torsional yang mempengaruhi komponen lain yang bertemu pada satu titik
buhul. Maka untuk menganalisis torsi dipakai torsi keserasian.

Kemampuan penampang beton menahan torsi untuk torsi keserasian :

Tub= ¢[%,/f_'c,z xz,y] = 0,6{%\/55.162 J106
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= 51,23 kNm > Tu = 33,4315 KNm , tulangan torsi diabaikan.

4.4.2 Perencanaan Balok Kantilever Portal Arah Y, as 7, Bentang B - C
Pada Proyek Pembangunan Kampus UPN “Veteran” Jurusan Akuntansi,

menggunakan balok kantilever yang dapat dilihat seperti pada gambar :

—

b
4

8
E

722222 LG

0,60m

_‘_<_

Gambar 4.22 Baiok Selasar / Kantilever

A. Momen Rencana Balok Kantilever
Berikut ini contoh perhitungan balok Kantilever portal-Y, o |

As 7 (bentang B — C ) lantai 1. : ‘ i‘
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-276,19 kNm,

-248,57 kNm N

/
/

Frame 359 e 0,23 kNm

T —— 27,85kNm

C B)

Gambar 4.23 Distrubusi Momen Pada Portal Y-Melintang As-7 Bentang C-B

B. Tulangan Tumpuan
Momen tumpuan diambil yang paling besar dari semua kombinasi,
dan momen yang digunakan adalah yang terbesar dari kedua tumpuan(kiri

& kanan).

Dimenéi ré:ncaﬁé barlrok anak 45%60 , iﬁaka :
fc’ =22,5 Mpa fy = 350 Mpa
e Tulangan tumpuan momen negatif
Mu gy = 276,19 kNm ( - )
Dalam perencanaan kapsitas balok portal, momen negatif akibat
kombinasi beban gravitasi dan beban gempa balok boleh
diredistribusikan dengan menambah atau mengurangi dengan

prosentase yang tidak melebihi:




130

J4pp

q

3 pb

dengan syarat apabila tulangan lentur balok portal telah direncanakan
sehingga (p-p’) tidak melebihi 0,5.0b. (Gideon Kusuma dan Takim
Andriono)

Momen tumpuan didistribusikan ke momen lapangan sebesar = 10 %

-ﬁx276 19 =27,619 kNm
100

Mu akibat distribusi momen = 276,19 — 27,619 = 248,57 kNm

Mu _ 24857 _ 310,65 KNm
¢ 08
085.'c . ( 600 Y _ 085225 600
b= = 282250 ggs OO0 | = 0,029
PPy ﬁ‘{som ny 350 [600+350J

Pmaks = 0,75 . pb =0,75 . 0,029 = 0,022
rasio tulangan rencana = 0,5 . pmaks = 0,5 . 0,022 = 0,011

14 _ 14
pmm —E— ﬁ _0004

__ K _ 350
0.85.f'c 085225

=18.30

Rn =p fy(1-),pm)

=0,011.350(1 - 2. 0,011. 18,30) = 3,462 Mpa

My

’ % [310,65 . 10° -

d . = - ’ — 446,50

e =\ Rnb  \ 3.462 . 450 mm

d aga=h - d’ =800 -100 = 700 mm > dperiu = 446,50 mm

(d’ = 100 mm, diasumsikan menggunakan tul 2 lapis)
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maka dipakai tulangan sebelah

My?  310,65.10°

Rn., = = =1,41 Mpa
= " pd?  450.700° P
Rn, 1,41
= L =——"0,011=0,0045 > ppin = 0,004
Puta ™ o P = 3462 Pmin

< Pmaks = 0,022 — Ppaksi = 0,0045
ASperty = Ppakai - b . d = 0,0045 . 450 . 700 = 1410 mm?

Dipakai tulangan @22 dengan A1@ = 380,1336 mm?

Asperlu = 1410

jumlah tulangan (n) =
! B )= T 380,336

= 3,7 = 4 batang

dipakai 4D22, maka As a4, = 4 .380,1336 = 1520,53 mm” > Aspery =

1260 mm?

[T

] '\ . :
'rl'i

Gambar 4.24 Tulangan Tumpuan dan Lapangan Balok Kantilever
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Kontrol kapasitas momen nominal :

_ As.g Jy _ 1520,53.350

a= = =61,84 mm
085.f/c'h 0,85.22,5.450

Mn = Asaga.fy.(d - % )
_ 61,84
= 1520,53 . 350 . (700 - A )
= 356080000 Nmm = 356,08 kNm > M% =310,65 kNm .... OK
C. Tulangan Lapangan

Mu dist. momen = 27,619 + (0,23) = 27,85 kNm

Mu 2785 _ 34,84 KNm
¢ 0,8
0,85.f'c 600 0,85.22,5 600
b= — J = > 0,8 ———— | = 0,029
P fy B'(600+fy] 350 (600+350 J

Pmaks = 0,75 . pb = 0,75 . 0,029 = 0,022

Ppakai = 0,5 . Pmaks = 0,5 . 0,022 = 0,011

fy 350

= = =18,3
0,85f'c  0,85.225

Rn =pfy(1-%pm)=0011.350 (1 -%.0,011.18,3) = 3,46 Mpa

Myt [aga10°
d =\’ . =/ %7 2 149,53 mm < d g, = 800 -100 =
e =\ Rnb | 3,46. 450 mm < doga = 890 -100 = 700 mm

maka dipakai tulangan sebelah.
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My 3484.10°

bd®  450.700*°

Rn_, 0,11
= . . =——.0,016 = 0,0004 < pmin= 0,004
P ada Rn P pakai 3.46 £

Ppakai = Pmin = 0,004
ASperty = Ppakai-b.d = 0,004.450.700 = 1260 mm?
Dipakai tulangan @22 dengan A,@ = 380,1336 mm?

Aquﬂu - 1260

=33=4
Al¢ 3801336 batang

jumlah tulangan (n) =

dipakai 4D22,maka As g5 = 4 . 380,1336 = 1520,53 mm? >AS peqy = 1260 1nm?

Kontrol kapasitas momen nominal :

_ As.fy _ 1520,53.350

a= - = 61,84
085./c'h  0,85.22,5.450 m

Mn = s fy.(d - 3)

= 1520,53 . 350 . (700 - 61’3% )

= 356080000 Nmm = 356,08 kNm > M% =34,84 kNm

V4 4D22
F ) |

800

''''''

N—
3
o .
i . .-'
’l/. - -
|4
N
o
N
[ %]

Gambar 4.25 Tulangan Lapangan Balok Kantilever

—» OK
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D. Momen Nominal Aktual Balok Kantilever (As 7, bertang C-B)

1

Momen Aktual Balok Negatif Tumpuan
tulangan atas = 4D22 dengan As,, = 1520,53 mm’
tulangan bawah = 2D22 dengan Asag= 760,27 mm?

_ As,, _ 152053 _
P bd,,. 450.700

0,0048

AS,, _ 760,27
b,  450.700

b

= (0,0024

p1 = p - p’=0,0048 - 0,0024 — 0,0024

' ! Q
fsa= '600 1 - 0985'f c'ﬂl .i — -600 1 _ 0,85.22,.. .0,85 . 100
(p-p).fy d 0,00618.350 700
= -1049,49 Mpa

fs'> fy dipakai fy= 350 Mpa

Lo (s fy)—(Asy, £5) _ (1520,53.350) - (760,27.350)
0,85.fc'b 0,85.22,5.450

= 30,92 mm?

Mn; = (Asyga.fy — AS’aga.f5’).(d - a2)

= (1520,53 .350 — 760,27 .350).(700 - 30’92/2’ ).10° = 182,15 KNm

Mn, = (AS'aa £57).(d — d°) = (760,27 .350).(700-100).10"® = 159,66 KNm

Mnak =~ =Mnl + Mn, = 182,15 + 159,66 = 341,81 KNm
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2) Momen Aktual Balok lapangan

Asy 152053
apangan =
bd . 450.700

Paktual =

=0,0048
Rn=pfy(1-Y%.pm) = 0,0048 .350.(1- % . 0,0048. 18,3) = 1,61 Mpa
Mnak * = Rn.b.d? = 1,61 .450.700%.10% = 356,08 XNm

E. Perencanaan Tulangan Geser Balok Kantilever

Adapun syarat penentuan gaya geser rencana balok adalah sebagai berikut:

M Mo
Vu,b = 0,7 ¢o [ "“‘-"Ij pak.b ]+ 1,05.Vg

n
dimana: Vub = gaya geser rencana balok
Qo = 1,25 untuk fy <400 Mpa (SKSNI 3.14.4-1.2)

Muapy = momen nominal/leleh balok pada ujung komponen

Mukp = momen nominal/leleh balok pada bidang muka

disebelahnya.
Ln = panjang bentang bersih balok
Vg = geser akibat beban gravitasi. (VD+VL)

Vp=107KN; V_.=188KN; Vg=0,018 KN

M +M_, . _
Vu,b= 0,7 ¢o [ an kb J+1,05.Vg

Vub=0,7.125 [3‘“’8 122256’08] +1,05.(107 +18,8) = 380,91 KN

>

Vu,b pakai = I:I,OSVg - 0’74’0[

Mnak, b + Mnak,E) N
Ln
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[ Mnak, b + Mnak, b'm

Ln-d I—u.. b |'1 05Va —0.7
HOVE=0T0 ——1 11

341,81+ 356,08 ﬂ .

=1(1,05.125,4) - 0,7.1,25
2,45

M[no,m - [(1,05.125,4) ~07. 1,25[3"“’8 12*‘@ > 6’°8m

b4

= 238,49 KN

Vu,b = 380,91 KN
@

| Vub = 238,49 KN

' g Vub=5540KN

e

L d4=07m \l
. Vub = 178,60 KN

h=1,6m |

ln=275m ‘/

7

atok Kantilever =

o

1) Dalam dacrah sendi plastis
Vu,b untuk perencanaan di dalam daerah sendi plastis diambil sejauh d dari
tumpuan, yaitu :
Vu,b = 238,49 KN
Ve=0

Vu,b _ 238,49

= 397,48 KN
¢ 0,6
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 Digunakan sengkang @ P10 mm, maka: Av=2.%.x.10’=157,08 mm’

Jarak sengkang :

__Avfyd __ 157,08.350.700
= Vb e 346850

>%=70%=175mm

Jadi dipakai tulangan geser P10 — 80 mm

.10° = 82,99 mm

2) Diluar sendi plastis

Diambil jarak sejauh 2h =2 . 800 = 1600 mm dengan Vu,b = 249,9 kN

d ( h
Vu b2 |- (u,b-vu,h,, )2.——
(" 1000] \(" by 1000]]
d

1000

[380,91.—700 ]-[142625—800 )
1000 1000

700
1000

Vub = [

= 55,37kN

Ve = 1/6.+/fc'b.d =1/6.422,5.450.700.10° = 249,03 kN

Vu,b

Vs = : —Ve = 55,37

b

- 249,03 =-156,75 kN

Digunakan sengkang P10 mm, maka : Av=2.%.x. 10%= 157,08 mm’
Jarak sengkang :

S Av. Syd _ 157,08.450.700
T Vs -156,75

> 4/ = 700/ =350 mm

. 103 =-210,45 mm
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> 600 mm

——

Jadi dipakai tulangan geser P10 ~ 20¢ mm

F. Perencanaan Tulangan Torsi

Tu = 3,7325 KNm (Portal Y melintang, Frame 359)

3 x%y =4507. 800 = 288.10° mm’

Pada redesign ini komponen struktur portal merupakan komponen statis

tak tentu. Untuk komponen statis tak tentu setelah terjadi retak akibat torsi,

dalam rangka untuk mencapai keseimbangan terjadi redistribusi
torsional yang mempengaruhi komponen lain yang bertemu pada

buhul. Maka untuk menganalisis torsi dipakai torsi keserasian.

Kemampuan penampang beton menahan torsi untuk torsi keserasian :

Tub = ¢[%,/ ey x? ,y) = 0,6{-;-,/22,5.288;]106

=91,07 kNm > Tu = 3,7325 KNm , tulangan torsi diabaikan.

tegangan

satu titik
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4.5 Perencanaan Kolom

4.5.1 Perhitungan Momen dan Gaya Aksial Rencana

Contoh perhitungan pada kolom 941 As -7 portal C lantai 1 (V3 dan M2 )

1.

Momen untuk portal arah X
MDpy atas = 92,84 KNm
Moybswan = -106,80 KNm
MLy atas = 21,17 KNm
Miybawah = -28,41 KNm
MEy atas = 132,81 KNm
Meybawan  =-100,48 KNm

Kombinasi pembebanan :

Atas

1,2 Mpy + 1,6 My, = 145,28 KNm

1,05 (Mpy + 0,65Mry+ Mey)  =251,38 KNm

Bawah

1,2 Mp, + 1,6 My, = 173,62 KNm |
1,05 (Mpy + 0,65. Muy + Mgy ) &

Momen untuk portal arah Y

Data Momen

Mbx atas = 92,84 KNm
Mpx bawan = -106,8 KNm
Muix atas = 21,17 KNm

Mix bawah -28,41 KNm

=235,54 KNm
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MEx atas = 4,92 KNm

Mex bawah = -4,48 KNm
Kombinasi pembebanan :
Atas
1,2 Mpx + 1,6 M1« = 145,28 KNm
1,05 (Mpx + 0,65.MLx+ Mx ) = 115,99 KNm
Bawah |
1,2 Mpx + 1,6 M« = 173,62 KNm
1,05 Mpx + 0,65.MLx+ Mgy ) = 134,742 KNm
Gaya Aksial
Data Gaya Aksial
Pp atas =-942 KNm
Ppbawan  =-977 KNm
PL atas =-162 KNm

PL buwah =-162 KNm

Pexwuss  =-2,3 KNm
Pexbawah  =-2,3 KNm
PEy atas =58 KNm
Peybawan = 58 KNm

Kombinasi pembebanan :

Atas
12Pp+ 1,6 P, = 1390 KNm
1,05 (Pp +0,65.PL+Pg) = 1102 KNm
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1,05 (Pp +0,65.PL+Pg) = 1161 KNm

Bawah

12Pp+1,6 P, 1432 KNm
1,05 (Pp + 0,65.P,+ Pgc) = 1198 KNm

1,05 (Pp + 0,65.P,+Pgy) = 1236 KNm

4.5.2 Kriteria Kolom dan Pembesaran Kolom

Menghitung Kekakuan Kolom

1.

Arah X
Ec=Eg =4700./f'c
= 4700 /22,5

= 22294 Mpa

rencana dimensi kolom = 600x600 mm

Ic (Inersia kolom) = 1i2.6003.6oo = 10,8.10° mm*

12M,  _ 121068

= =0,75
1,2M, +1,6M,  1,2.106.8+1,6.28,41

Bd

__E.,  _22294108.10°
25(1+Bd)  25(1+0,75)

EI

Menghitung momen inersia balok di kanan dan kiri kolom, dengan

=5.5. 10" Nmm®

mMengANgE3p [IVMen INersid penampdny rewk balok sebesar setengah

dari momen inersia penampang bruto, maka :

1. Momen inersia balok di kanan kiri atas kolom yaitu :
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T = 1(1 1.1.3\ _ 1 (1 Amsznnﬂ =9,6_1ﬂ91nm4

W 2K12-(loli ) 2\12 vvvvvvvv

2. Momen inersia balok di kanan kiri balok bawah = 0, karena ujung

jepit.
Lc (panjang bersih kolom) =3,2m
Lg (panjang bersih balok) =94m
Lg (panjang bersih balok) =2,45m
=)

TN —

s Yo Z [ Eclcr)

Lg
(5,5.10° 5,5.10”]
3200 3200
Watas = : =0,28
22294.10,8.10° N 22294.10,8.10°
9400 2450

Wpawah =0 (ujung.leplt)

Dari Nomogram portal tanpa pengaku, didapat k = 1,08 ( Desain

Beton Bertulang; Charles G. Salmon, Chu-Kizi Waﬁg, hal 69 gambar
15.8.1)

kdu 1,08.3200
r 0,3.600

= 19,2 <22 (termasuk kolom pendek)

karena dari perhitungan diketahui merupakan kolom pendek maka
analisis orde dua diabaikan.

2. Arah Y

Ec=Eg =4700./f"'c

-
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= 4700 /22,5

= 22294 Mpa
rencana dimensi kolom = 600x600 mm

1

Ic (Inersia kolom) =5 .600%.600 = 10,8.10° mm*

12M, _  12.1068

= = =0,75
12M, +1,6M,  1,2.106.8 +1,6.28,41

pd

E.J, _22294.108.10°

=5.,5. 10> Nmm?
2,5(1+ B.d) 2,5(1+0,75)

El =

Menghitung momen inersia balok di kanan dan kiri kolom, dengan
menganggap momen inersia penampang retak balok sebesar setengah dari

momen inersia penampang bruto, maka :

1. Momen inersia balok di kanan kiri atas kolom yaitu :

I, = l{J—b.h’J - }-{—1-.450.800’] =9,6.10° mm®
2112 2112

2. Momen inersia balok di kanan kiri balok bawah = 0, karena ujung jepit.

Lc (panjang bersih kolom) =3,2m

Lg (panjang bersih balok) =3,4m

Z)
Watas = Vbaweh (Ec.lcr
2 Lg ]
[ 55.10% 5,5.10" )
3200 3200 _

)

= =024
Vo 22294.108.10°  22294.108.10° )
3400 3400
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Whawah = 0 (ujung jepit)

Dari Nomogram portal tanpa pengaku, didapat k = 1,07 ( Desain Beton
Bertulang; Charles G. Salmon, Chu-Kia Wang, hal 69 gambar 15.8.1)

klu 1,07.3200
r 0,3.600

= 19,02 < 22 (termasuk kolom pendek)

karena dari perhitungan diketahui merupakan kolom pendek maka

analisis orde dua diabaikan.

4.5.3 Analisis Gaya Aksial dan Momen akibat balok
Perhitungan kolom ( 941 ) As—7 portal C lantai 1 Akibat Gempa arah Y
h =42m
hn = Tinggi kolom - (2 . %2 .hpaiok) = (4,2 - 0,8) = 3,4 m
Rv = faktor reduksi (Gideon Kusuma)
(jumlah lantai 1<n<4);Rv=1
(jumlah lantai 4<n < 20) ; Rv=1,1-0,025.n

(jumlah fantai >20) ; Rv = 0,6

od = (factor perﬁbesar dinamis) = 1,3; kecuali untuk kolom lantai 1
dan lantai paling atas yang kemungkinan terjadi sendi plastis
pada kolom, od =1

k =1

Ng = (PotP)

lki = bentang balok yis
lka = bentang balok yanan
I'i = bentang bersih balok i -
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' = bentang bersih balok xanan

Perhitungan Arah X
Mkapay = 1,25. Mnak = 1,25, 601,54 = 751,92 KNm
MKapgway = 1,25. Mnak=1725.356,08  =445,10KNm

menghitung gaya aksial rencana :

Mkap,,... + Mkap,,,,
l

Puky, =0,7. Rv. ( ] +1,05. Ng

~07.1 [445.1 751,92

1. +1,05 (977 + 162;
275 10 ] ( >2)

=1362 KN

Tidak perlu melebihi :

Puk, =1,05Np+ N+ % . Ng)

=1,05(977+ 162 + ? .58)
= 1440 KN , e
menghitung o : :
Mey ass = 132,81 KNm
MEy bawah =-100,48 KNm -
M .
o ka — E,k(lti+1atas) = 132581 = 0’57
M i staas) + M E tibavan) 132,81 +100,48
o kb = Mb',l:(ltibawah) = 100’48 0’43

M ¢ yisraasy + M g kuisavany 132,81+100,48

menghitung momen rancang kolom :
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IVi u,ky atas

= 36 13 057.07 [ 27 4451+ 19 75192 |
2 2.45 9.4 |

i

=545 KNm

MuXypwh = éhﬁ(od.a.O 7. (II"" Mkap,ka+11 Mkap,li

ka hi
= —3-’-’-6—.1,3.0,57.0,7 2—254451+ 10 -.751,92 |
’2 2,45 9,4 j
i
=412 KNm *
tidak perlu melebihi :

Muk = 1,05(Mpy + Myy + % Mgy )

= 1,05 (106,80 + 28,41 +?. 132,81) |

= 710,27 KNm

Mkapuiry = 1,25. Mnak = 1,25 . 333,02 =416 KNm

MKapganny = 1,25. Mnak = 1,25 . 333,02 = 416 KNm

menghitung gaya aksial rencana : {

Puk, = 0,7, Rv, ¥4Pun +1Mk"p bman” 4 1,05, Ng

= {0,7. 1(ﬂ ﬂ)}+{105 (977 + 162)}

=1341,55 KN .
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tidak perlu melebihi :

Puk, =1,05®Np+ N+ 4/K .Ng)

=1,05 (977 + 162 + -;4- 23)

= 1205,96 KN
menghitung o :
MEx atas = 4,92 KNm
Mex bawah = - 4,48 KNm
a ka= ME 4 (6 +1atas) _ 492
Mg oty T MEkibovany 492+ 4,48
a kb= M g yuivauan) 4,48

menghitung momen rancang kolom :

l

0,53

= =0,47
M g puntaasy t Mesuivawary 492+ 4,48

Muyk,atas = h—:— od.a.0,7. (—"—' Mkap, ki + IiMkap, ka]

I,

L2

( 4

ly

4

= 2 13.053. 0,74 —.416+—

(34

4
5

F -8

= 401 KNm

34

,Al&], e
)

Muk, bawah = ™ 0d..0,7. | 2 Mkap, ki + 2 Mikap, ka
p I I

3"2‘ 1,3.0,47.0,7. (

b

= 356 KNm

tidak perlu melebihi :

—.416-%1.416
3,4 34

b
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A | I_QOKLNA AL AA
fVlu,l&x ="T1,U0(IVITx + IVITX + k .Luhx)

= 1,05 (1068 + 28,41 +-‘114,92)
= 160,78 KNm

4.5.4 Perencanaan Tulangan Lentur Kolom
Untuk perencanaan penulangan kolom dipakai nilai terbesar dari hasil

analisis SAP 2000 dan momen akibat momen kapasitas balok, maka :

Puky = 1205,96 KN
Puk, = 1362 KN
Mu,kx = 160,78 KNm
Mu.ky = 545 KNm

Pu,k, _ 1205,96

185532 KN |
¢ 0,65 ;
11;
Puk
uk, _ 1362 =2095,86 KN
5 065
!
Muk, _160.78 247,35 KNm
¢ 0,65
Mu,k 1
X, 34 = 838,46 KNm

o 065
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Pn (KN)

0 200 400 800 GOM.‘ (MO 700 #00 1800

800

Gambar 4.27 Grafik Mn - Pn Kolom

a. Arahx
Pu.k
wh 1362 _ 500586 KN
4 065
Mu,k
WXy 2345 _ g18.46 KNm
o 065

Dari grafik Mn vs Pn didapat p;=1,4 %
Ast = 0,014.600.600 = 5040 mm?

As = As’ = 0,5.Ast = 2520 mm’ .
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dipakai 7D22 dengan Asu = AS’ata = 2660 mm?

Cek eksentrisitas balance ( €p )

600.d 600.540

= = = 341 mm

600+fy  600+350

ab=p,.yb=0,85.341 =290 mm

fs’ = 600@'1;—‘1') = 600(—3%4'769—) = 495 MPa > fy = 350 MPa
Yy

Dengan demikian digunakan 5’ = fy = 350 MPa ( Keadaan Simbang )
Ccb =0,85.fc.b.ab =0,85.22,5.600.290 = 3327750 N

Csb = As’(fs’- 0,85.c) = 2660.(350 — 0,85.22,5) = 880128 N

Tsb = As.fy = 2660 .350 = 931000 N

Pnb = Ccb+ Csb ~ Tsb = 3327750 + 880128 - 931000

= 3276878 N = 3277 KN

Mnb = Cb[b——?l)-}+Cb(b——-dJ b[d—-P-J
2 2 2 2

600 600

600 290

= 2..5@,[____]+MT

—§O\+931000 (540———) o
\ <)

950471970 Nmm = 951 KNm

eb =_M_nl).=9_5]_=0,29m

Pnb 3277

e = Mu,,y/¢ _ 83846 _,
Pu, /¢ 209586

karenae>e, -—— kolom mengalami patah tarik

Kontrol tegangan pada daerah tarik :
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As'fy N b.h.fc'

Pn= Th
—° 405 54118
(d-d") d
2660.350  _600.600.22,5
400 3.600.400
P 405 2418
(540 - 60) 540
= 2917970 N = 2917,97 KN
Pu,
Pn=2917,97 KN > “=% =2095,86 KN wcovrurres Ok !

Mn=Pn.eb

=2917,97. 0,29

Mu, k
= 848,81 KNm > v Y =838,46 KNm

b. Arahy
Pu,k, _ 120596 =1855,32 KN
¢ 0,65
Mu’kx - 160,78 = 247,35 KNm
4 0,65 '”

Dari grafik Mn vs Pn didapat p;=1%

Ast = 1,00.600.600 = 3600 mm?

As = As’ =0,5.Ast = 1800 mm’

dipakai 4D22 dengan Asgs = AS’aga = 1966 mm?®
Cek eksentrisitas balance ( ep)

_ 6004 _ 600.540

xb = =
600+ fy 600 + 350

=34] mm

ab=p;.xb=0,85.341 =290 mm -
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digunakan fs’ = fy = 350 MPa

Ccb =0,85.fc.b.ab=10,85.22,5.600. 290 = 3327750 N

Csb = As’(fs’- 0,85.£¢c) = 1520.(350 - 0,85.22,5) = 502930 N

Tsb = As.fy = 1520.350 = 532000 N !
Pnb = Ccb + Csb — Tsb = 3327750 + 502930 — 532000 |

~3298680 N = 3299 KN
Mnb=Ceb | P -2 |+ csb (ﬁ—d'] +Tsb [d-ﬁ
272 2 >

= 3327750. [6%0 i} 3;2] +502930. [gg_o - 60} + 532000 (540 - %]

= 734234700 Nmm = 734 KNm

Mu,, /
_Muy /4 24735

_Pu,/é 185532 , . S . '

karenae <e, —— kolom mengalami patah desak

Kontrol tegangan pada daerah desak :

pi__ ASfy bhi

© o5 2.1
d

(d-d)
- 1520.350 + 600.600.22,5
330 +0,5 3.600.330 +118
(540 - 60) 540

= 4899240 N = 4899,24 KN .
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Pn=489924 KN > 2% = 1310 0N Ok!
¢
Mn=Pn.eb
=1520.0,25
Mu,k

=1230,51 KNm > 7-’5- = 247,35 KNm

A A

e

24022
_| sengkang P10

h

4.5.5 Perencanaan Tulangan Geser Kolom ( 941 )
Mu,; atas = 545 KNm
Mu,; bwh =412 KNm
Vpk =47,54 KN
VLk=11,8 KN
Vexk=-224 KN

Viyk = 55,55 KN
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h, =3,40m

Voo = Mu,k o + Mt Ky _ 545 +412
wk h 3,40

n

= 282 KN

tetapi tidak perlu lebih besar dari :
4
Vuk=1,05(Vpx + VLk + P (V)

=1,05 (47,54 + 11,8 + (-‘11 55,55))

=296 KN
Yook _ 282 _ 30k
¢ 06

di daerah sejauh /o

Kekuatan beton dalam menahan gaya geser dianggap 0 ( V¢ )

Dipakai tulangan geser rangkap ’10 mm, maka :

CAv=2 Y n 102=157 mm? _

Av.fyd _ 157.300.540 _

Jarak (s) <
(s) Vs 470.10°

54 mm

<16.D =160 mm
Digunakan sengkang 2P10 - 50 mm

di luar daerah lo

Puky
14.Ag

Vo= [1+ ]% Frobd




155

1362.10° 1 /= ...

( A aAnzaA0N
— N L&y WJRU T OLIOOU N

=1+ :
L 14.600.600 ) 6

V,.k

=325 KN < =470 KN, maka perlu tulangan geser

Vs = vlfT;k-Vc=47O—325 =145N

Dipakai tulangan geser rangkap 2P10 mm, maka :
Av=2.%.m&.10*= 157 mm’

Av.fyd _ 157.300.540

=175
Vs 145.10° mm

- Jarak (s) <

Dipakai sengkang 2P10 — 160 mm, maka :

4.5.6 Pertemuan Balok Kolom

. S et N

0,7 Mkap xi

<’{ '_ ___________ m\_{__: .......... _ l%j}[,,.

—— |
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a. Perhitungan gaya-gaya dalam

1) SumbuY
b; = bc =800 mm
= bb + 0,5.hc =450 + 0,5.600 = 750 mm

b; pakai = 750 mm

he = 600 mm
V _ 0’7 * (%' M kap ki + % M kap,ka )
koly — 1
Yy + hy)
0,7.( ;i. 751,92 + ;Z: 44510 )
Violy = : 2 = 221,86 KN

1. (42+42)
Ziy = 700=0,70 m

Zkay = 700=0,70 m

Ciiy = Tuiy = 0,7 .(Map by-ki)/2kiy

=0,7.(751,92/0,70) = 751,92 KN

Crow=Ti..=07 (M

kay=kay =5 L (Micapbyka) Zicay
=0,7. (445,1/0,70) = 445,1 KN
Viny = Cuiy + Tkay — Vioy = 751,92 + 445,1 - 221,86
= 975,16 KN

Kontrol tegangan geser horizontal :

V..
Viny = MR < 1,5 f'c

b .h

A

97516 =2167,02 KN/m?

v. ‘= —
Y 0,75.0,60 .
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=2,167 N/mm*< 1,5 22,5 = 7115 Némm? Okt

Veny =2/3. \/ {(Puky AgJ -0,1.f 'c} .bj.h,

3 5

Veny =213, EX 0 00,500/~ 01:22:5].750.600

371484 N=371 KN

Viny = Viny = Veny
=975,16 - 371 = 604,16 KN
2) Sumbu X
bj = bc =800 mm
=bb +0,5.hc =450 + 0,5.600 = 750 mm
bj pakai = 750 mm
h¢ = 600 mm

tki /.
0’7 (T:“M +7l§g—‘Mkap,ka)

Yy + by )

kap ki

Vioix =

0,7.( 34—2. 333,02 + 3—42-._333,02 )
vkol,x = P > — = 171,4 KN
}5.(4,2+4,2)

Zix = 700=0,7 m

Ziax = 700=0,7 m

Crix = Thix = 0,7. (Miap breki)/Zkix
=0,7.(333,02)/0,7 = 333,02 KN

Crax = Trax =0,7. (Miap bx-ka)/Zka x

-

=0,7.(333,02)/0,7 = 333,02 KN
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th.x = Cki,x + Tka.x - Vkol,x

=333,02 + 333,02 - 171,4 =495 KN

Kontrol tegangan geser horizontal :

Vihx = i <L5{ f'c
b .h

Jc

Ve = 95 1100 KN/m?
0.75.0.6

=1,1 N/mm® < 1,5./22,5= 7,115 N/'mm? ........

Ve =2/3 \/{[ Pu, ’%g} 0,1 f'c} bihe

_ 1205,96.10° ]
V. =2/3. \/{( 400’600}0,1 .22,5} 750.600

= 314628 N =315KN

Vinx = th.x = Vch,x

=495 -315=180 KN

N
0.

Penutangan Geser Horisontal
Vihxmak < Vihymax maka dipakai Vipymax = 604,16 KN

V\h‘muk = 604’,16.103

=1726 mm?
b 300

Ajh =

Digunakan sengkang rangkap 4 diameter tul. P10 dengan Av = 314 mm?

Jumlah lapis sengkang = 136% = 5,2 lapis

digunakan sengkang rangkap 6P10
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Penulangan geser vertikal

Pu,ky

ch — s V/h,lnak .(0,6 + Ag-f' CJ

_ 3 972.10°
Voo =1.777.10 (0’6““ AOO.600.22,5J

=559440 N = 560 KN
Viv = bj/he.Vjn mak
=(0,75/0,6). 777=971 KN
Vo= Vjy =V, =971 - 560 =411 KN

V, _ 411.10°
fy 300

Ay, = = 1174 mm?

Digunakan sengkang rangkap 4 diameter tul. P10 dengan Av = 314 mm°®

Jumlah lapis sengkang = 131% = 3,74 lapis

digunakan sengkang rangkap 4P10
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4.6 Perencanaan Tangga

4.6.1 Spesifikasi Struktur

2.

Tinggi lantai (h) = 4,2 m = 420 cm

Lebar Bordes (LB) = 1,75 m=175cm

Tinggi optrade rencana diambil 16 cm

Jumlah Optrade = 420/17 = 24,7 dipakai 25 Buah
Tinggi Optrade pakai = 420/26 = 16,8 cm

Jumlah Antrade =25 -2 =23

Diambil Panjang Antrade = 30 cm

Sudut kemiringan Tangga = 16,8/30 = arc tg o — a = 29,54°
Dimensi Tangga

Panjang Tangga (Lo)

Lo = ( panjang antrade x jumlah antrade/2) + LB

= (30 x 23/2) + 175 = 346,75 cm

Jeanthoncile tamaoa—

(S5 U VS T S
Leoar oersty 12ga

Tebal Pelat bordes Diambil 13 ¢cm

Tebal pelat sisi tegak (h’) = 13 =15cm
Sin.(90 - 29,54)




161

4.6.2 Pembebanan

—
&
- JH

Naik % 0.60

——

e

—

5500 | 4000 ——1

Gambar 4.30 Denah Tangga

1. Pembebanan Bordes Untuk SAP

Beban mati:

- Berat sendiri pelat =0,13 . (1,70+30+1,70) . 24 =11,23 KN/m

- Berat keramik =0,01.(1,70+30+1,70) . 24

= 041 KN/m
qD = 12,86 KN/m
Beban hidup:
QL =300kg/m =3 KN/m?.4 = 12 KN/m?
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4.6.2 Pembebanan

SRR Naik = 0.00 |
4000 % r':L,L
I N
b
5500~
Gambar 4.30 Denah Tangga
1. Pembebanan Bordes Untuk SAP

Beban mati:

- Berat sendiri pelat =0,13.(1,70+30+1,70) . 24 =11,23 KN/m

g e e

~Berat spesi— 0,03, 1,70) .24 =1 22 KN/m
- Berat keramik =0,01 . (1,70+30+1,70) . 24 = _0.41 KN/m
qD = 12,86 KN/m
Beban hidup:
QL =300kg/m =3 KN/m*.4 = 12 KN/m?
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4.6.4 Perencanaan Balok Bordes

Dimensi rencana balok :

Tinggi (h) = 400 mm

Lebar (b) =200 mm

Tinggi efektif balok ( d gixetahui ) = hdiketahui — Pb - Osengkang = V2 Ot rencana
d=400-30- 10— Y% 19 =350,5 mm

Pembebanan :

1. Pembebanan Bordes

Beban mati

- Berat sendiri pelat = 0,13 .24 =3,12 KN/m?

- Berat spesi =0,03 .24 = 0,72 KN/m?

- Berat keramik =0,01 .24 = 0,24 KN/m? |
qD = 4,08 KN/m?

Beban hidup

QL =300kg/m =3 KN/m?

“Qu =12qD+1,6qL=12.408+16.3 =97 KN/m’

Untuk lebar=4m—>qu= 9,7.4 = 38,80 KN/m

- berat pelat bordes = 9,7.4 = 38,80 KN/m l

- berat sendiri = 1,2.0,20.0,40.24 = 230KN/m + |

qu =41,10 KN/m
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4.6.4 Perencanaan Balok Bordes

Dimensi rencana balok :

Tinggi (h) = 400 mm

Lebar (b) =200 mm

Tinggi efektif balok ( d giketahvi ) = hdiketahui— Pb - Dsengiang - %2 Otul.rencana
d=400-30-10-%19=350,5 mm

Pembebanan :

1. Pembebanan Bordes

Beban mati

- Berat sendiri pelat = 0,13 .24 = 3,12 KN/m?

- Berat spesi =0,03 .24 = 0,72 KN/m?

- Berat keramik =0,01 .24 = 0,24 KN/m?
qD = 4,08 KN/m?

Beban hidup

QL =300kg/m =3 KN/m?

Qu =12qD+1,6qL=12.408+16.3  =97KNm®

Untuk lebar= 4m—>qu= 9,7.4 = 38,80 KN/m

- berat pelat bordes = 9,7.4 = 38,80 KIN/m

- berat sendiri = 1,2.0,20.0,40.24 = 230KN/m+

qu =41,10 KN/m
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6
85 10 =314,62 mm < d =400 mm,
V 346200

maka dipakai tulangan sebelah.

h=d+z | (z= 60 mm , karena dianggap tul. satu lapis)

h=228,75 + 60 = 288,75 mm = 400 mnm

daga =h -z=400- 60 =340 mm

Mu p
Rn,, = 4 - 68310 _ ) 96 MPa
bdZ,  200.340

_Rn,, 296

Pus = pn 222 0011 =0,0094 > poia = 0,004

‘As  =pybd,, =0,0094.200.340 =639,2 mm’

Dipakai diameter tulangan D19, maka : A;@ = 283,39 mm?

As _ 6392
= = >__ =226 batan
T TAe 28339 g

Dipakai tulangan memanjang 3D19 mm, maka :
Asaya =3 . 283,39 = 850,17 mm’ > As = 639,2 mm’
Kontrol Kapasitas Lentur yang térj adi:

a _ Asuafy _ 850,17.350 77,79 mm
085f'cb 0,85.22,5.200

- _& M
Mn  =Asafy(d-2) 2 %
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My
pat =22

Rn

My

_ o [685.10° -

dpets = /=5 = 22— =314,62 am < d = 400 mm,
i = Rob 3.46.200 rm mm
maka dipakai tulangan sebelah.

h=d+z (z =60 mm , karena dianggap tul. satu lapis)
h=228,75 + 60 = 288,75 mm = 400 mm
daga =h -z=400 - 60 = 340 mm

Mu P
Rn,, = 4 - 885.10° 5 96 MPa
bdZ,  200.340

_Rn,, _ 29
P Rn © 3.46

0,011 =0,0094 > pmin = 0,004

Ppakai = 0.0094

As  =p.,bd, =0,0094.200.340 = 639,2 mm?

Dipakai diameter tulangan D19, maka : A;@ = 283,39 mm?

As _ 6392

n = =
A 28339

= 2,26 batang

Dipakai tulangan memanjang 3D19 mm, maka :
ASuia =3 . 283,39 = 850,17 mm® > As = 639,2 mm>
Kontrol Kapasitas Lentur yang terjadi :

__Asafy _ 85017350
085f'cb  0,85.22,5.200

=77,79 mm

- _a M
Mn  =Asa fy(d Y 2 %
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maka dipakai tulangan sebelah.

h=d+z (z =60 mm , karena dianggap tul. satu lapis)
h=222,47 + 60 = 282,47 mm = 400 mm

dada =h -2=400 - 60 = 340 mm

M
Rn . - % 2 342500° L oo
T bdl, 2003402

_Rn, _ 148

- 0,011 =0,00471 > poyy = 0,004
P Rn © 346 Pmin

Ppakai = 0,00471

As = pu.bd,, =0,00471 200 . 340 = 320,28 mm>

Dipakai diameter tulangan D19, maka : A\@ = 283,39 mm?

As _ 32028

= = 1,1 batang
Ao 28339

Dipakai tulangan memanjang 2D19 mm, maka :

Asgga =2 . 283,39 = 566,78 mm? > As = 345,6 mm?>

__Asafy _ 566,78.350
085f'cb  085.22,5.200

= 51,86 mm

= _a Mu
Mn =Asa fy(d 5 2 A
51,86 p
= 566,78 . 350 (340 - =22 106> My
( 2 ) /¢

= 62,30 KNm > M% =3425 KNm  (Ok!)

»
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. Perencanaan tulangan geser balok bordes

a) Gaya Geser Dukungan
Vu dukungan = -;'-.qu L

=—,411.4,0 =822 KN

1
2

82,2
Vu/ =222 -
maka /, , 37KN

Ve = (% JE'J.b.d = (%,/22,5 J.200.340 =53758,72 N = 53,76 kN

Vu/ =137 > Ve = 53,76 , maka perlu tulangan geser.
[

Vs = ¥-bd =% .200.340.10° =22,7kN

b) Gaya Geser Tengah Bentang

VU tengah bentang = l.qU L = -]-.41,1.4 =20,55 kN

8 8

T maka 4/ =205 o5 N
m A 0.6

]

Tegangan Geser Beton (Vc) :
Ve= (-é- JE'J.bvd = (%,/22,5 J.200.340 =53,76 N = 53,76 kN
V% = 34,25 < Ve = 53,76, maka tidak pe:lu tulangan geser.

Vs = ¥.bd =% .200.340. 10° = 22,67 kN
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Vu/e max = 137 kN

Vu/e kritls = 119,53 kN AVCFVSTHIN=880T KN
1 X Vs min = 22,67 kN
Ve = 53,76 kN
1/2 Vc = 26,88 kN

Vu/e min = 34,25 kN

bt b zeoss —y '
. ) /1,_0,07

0,34
— X=162 + Y=031 1
¥ 2 ¥
Gambar 4.32 Diagram Tegangan Gese;' Balok Anak
w kritis = (4L~ e )Y J%m))wy .
¢ Y.L #min
_ ((2,0-034)(137-34,25)) +34.25 = 119,53 kN
2,0
Wi Vel 4L -
_ Wy —VO)- 2L _ (137 537654 _ | 62 m
AL AN 137 - 34,25 '
_(Ve=4Ve) 4L _ (53,76 %.53,76).13.4 _
7 137-3825 oM
Moax w7 TR
Vu/ |
z= 'mm-x = 34,25 .1,62 =0,66m
= Ve 137-53,76
Daerah ] :

(Ve + Vsmin) = 88,01 < V2 p s = 119,53

Digunakan sengkang @ P10 mm
Av=2_%.x.10%=157 mm?

Jarak sengkang :
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. Av.frd 157300340 _ 5

< 107 =192,38 mm
Vu/ _y 137-53,76
A ¢

<4/ =340/ =170 mm

<600 mm

Jadi dipakai tulangan sengkang| P10 - 190 mm

Daerah II :
V% =V + VS min = 88,01 kN

Digunakan sengkang @ P10 mm, maka:Av=2.%.x.10%=

157 mm?

SAvdyd _ 157.300340

.10 =17061
Vs, 22,67 m
d/ _340/ -
>A- A 175 mm
> 600 mm

Jadi dipakai tulangan sengkang| P10 - 200 mm

i T i
’ [ 2D19
::L 190 q Pu:t‘zoo ' PIO:-)L:’O

Gambar 4.33 Tulangin Geser Balok Anak
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4.6.5 Perencanaan Pondasi Tangga

Gambar 4.34 Pondasi tangga

Guanarn =275 KN/m? ; ybtanah = 15 KN/m®

fc =225KN/m®;  ybeton =24KN/m®

B

Pembebanan :
- Akibat beban tangga
- Berat balok diatas pondasi = 1,2x0,30x0,5x1,7x24
Pu
Ohnetto tanah = Otanah ~ Z( h. Yoeton) = Z(h. Y*tanah)
=275-(0,6.24)-(1,5.15)

=238 kN/m?

=164,75 KN

= 734 KN

=172,18 KN
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Pu
Oijin = —
A
A _ Pu _ 1728 = 0,72 m?
O jin 238

A =B x L ; dimana L = 1,7 m, maka:

B = %2- = (0,42, dipakai B = 0,6 m, maka:

A =0,6x1,7=1,02m?

Kontrol tegangan yang terjadi:
Pu
Oterjadi = 7 2 G jin

_ 172,18

——iBS——SO'U,,, =172,18KN

=16398 KN/m’ <o, =172,18 KN

ifin
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——— 47 PerencanaanPondasi
4.7.1 Perencanaan Dimensi Pondasi

4.7.1.1 Perencanaan Pondasi Telapak Setempat Pada Portal Arah X As 7 C Untuk

Gempa Y Arah Kiri

p
Py
"
tp
2.50 T T
siklop ts
1:3:5 J
-5.00
am,
]
d N o
Bk BpBs
d
= Lk-r

——Lp-—x

Ls —

Gambar 4.35 Pondasi Pelat Kaki dengan Siklop

fy =350 Mpa

fc’ =22,5 Mpa

ybtanah = 15 KN/m® ( dari data lab )
ybeton =24 KN/m®

lk kolom ” =0,6m

bk kolom =0,6m

Pd kolom dasar =1603 KN

Pl kolom dasar =243 KN

N\
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P<|‘y kolom dasar =127 KN

Pu kolom dasar =1982 KN
Md kolom dasar =44,43 KNm
Ml kolom dasar =6,55 KNm
Mey kolom dasar =239,44 KNm
¢ tanah ijin(q) =275 KN/m*

Asumsi tebal plat (tp) = 0,60 m

a) Perhitungan luasan siklop (1:3:5) dan telapak Pondasi

Py = (Pd+Pl+Pey)=(1603+243+127) = 1972 KN

My = (Md+MI+Mey)=(22+0,37+282)= 290 KNm

=0,15m
Py 1972

i) Dimensi Siklop (Ls)

Tinggi Cyclop (ts) = 2,5m = 2500 mm

O tanah netto = O tanah — [(Df — tp — ts).ytanah] — (tp.24) — (ts. Yeyciop)

=275-1(5-2,5-0,60).15] - (0,60.24) — (2,5 . 22)

= 178 KN/m>

Asumsi Lebar siklop Ls = 3,7 m, 1/6.Ls > 0,16, maka eksentrisitas kecil

Untuk eksentrisitas kecil maka Bs dapat dicari dengan rumus:

- o Ls?

tnh.netto *

Bs > [(Ls.Py)+(e.py.e)J

Be > [B7.1972)+(6.19720,15)
B (178.3,7%)
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Dicoba Bs =3,7m

37m 2

(3,7.1972)+(6.1972.0,15)
(178.3,7%)

3,7 >3,7m

Sehingga dari perhitungan trial dan error dipakai :
Panjané siklop (Ls)=3,7m

I.ebar siklop (Bs )=3,7m

Syarat :

Teg. Maks = Py +— My < Teg. Netto tanah = 178 KN/m®
Bs.Ls /1/6 Bs.Ls*?

1972 1972.0,16

= + <178 KN/m®
. 1 2 -
3,7.3,7 4.3,7.3,7
=178 KN/m® < 178 KN/m® ( Aman )

ii) Dimensi footplat (Lp)
Qsikopijin  ( 1:3:5) = 1000 KN/m? ~ 1500 KN/m?

maka dipakai 1000 KN/m?

G fnsiopreo = & 5iklop — [(DF - tp)ytanah] — (p.24)
=1000-[( 2,5~ 0,60 ).15] - (O,.60.24)
= 957 KN/m’
Asumsi Lebar siklop Lp = 1,8 m, 1/6.Ls > 0,16, maka eksentrisitas kecil

Untuk eksentrisitas kecil maka Bp dapat dicari dengan rumus:

By > [(Lp.Py)+ (6.Py.e)]
G.\'lklop.nellO 'Lp 2
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. [ (8.1972)+ (6.1972.0,16)
P = (957.1,87)

Dicoba Bp=1,8 m

l8m > (1,8.1972) +(6.1972.0,16)
’ - (957.1,8%)

1,8 >1,71m

Sehingga dari perhitungan trial dan error dipakai :
Panjang pondasi (Lp)=1,8 m

Lebar pondasi (Bp)=1,8m

Syarat :

Teg. Maks = Py + My - =< Teg. Netto tanah = 957 KN/m’
Bp.lp V(. Bplp

. ]1;’7128 #1220 <957 KN’
8.1, %.1,8.1,8
= 908 KN/m? < 957 KN/m’ ( Aman )

b) Kontrol Tefhadap Geser

It l PATATAY _

g

2N
:
o

NI TS RSN SENL I 7 G W L) AL
feoarpondast ({p)-diamot = ovomin, G (\.u anan)—-rvv-mm

d=tp-d =600-100 = 500 mm

o _Lp-ILk-2d _18-06-2050_

0,1 m
2 2

_ Bp-bk-2d _18-0,6-2050_

0,1 m
2

Pu terhadap kombinasi gempa y kiri = 1,05.(PD + PLr + PEy ) = 1982 KN

Pu[ 6.eJ 1982[ 6.0,15
1+ = 1+

max = —|l+-——=|=
d Ip)” 18 18

. ]=906KN/m2
Lp

ah)—-100- e
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qmin = Pu 1—631:1982(1—6'?25\=3091<N./m2

L2 1 Q2

Lp—X L['/‘/ KO 50—

< Kontrol Geser Satu Arah

r‘“ o
\
| ‘
0,60 ! ‘
i ' .o . i e
0,50 0,10
R |
0,10 ¢
050 .
\
06 1,80
|0,
[
IO B IR
b - 0,6 —1
b 1,80 f
gin =309 KN/?! T |
- qr gne =906 KN/m?
o

Gambar 4.36 Pondasi dengan geser satu arah

Lp-d

v

@ = gmimt =g max—gmin)
= 309+ﬁ%"5(906— 306) = 740 KN / m*
Vu, = W.Lp.mﬁp.
- 206+740 1 201.18 5
=267 KN
~ V% = 2677 ( =445KN
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Vc =é1'/ felpd = %.\/22,5.1800.500 =712KN

Vu,

Ve =712KN2> ¢=445KN(Aman)

< Kontrol Geser Dua Arah

0,60
0,50
Y
[ 1
| |
! ]
O.SOI i ; ! |
: i \ (R ‘ !
i | [i !
; 06 ,y| 180
: i l i
06 .- ! l i
j ne
| X - + \
' 1,80 - -}

Gambar 4.37 Pondasi dengan geser dua arah
Pu _ 1982

Teg. Ultimit rata-rata (o, ) = = =608 KN/m2
Bp.Lp 18.1,8 :

X =Lk+d=0,6+0,50=1,10m=1100 mm

y =Bk+d=0,6+0,50=1,10m= 1100 mm

bo  =(x+y).2=(1,10+1,1002=44m

Vu  =oy. {(Bp.Lp)-(x.y)}
=608 . {(1,8.1,8)-(1,10.1,10)}

= 1234 KN

Vu/ =1223/ =
% 0,6 = 2056 KN
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Bc =B’%n=%52
7P

Ve =4./f'chod =4,/22,5.4400.500 = 41742 KN

Ve =4i742KN2V“'¢=2056KN ( Aman )

¢) Perhitungan Tulangan Lentur Pondasi

¢ Kuat tumpuan Pondasi :

4Pn = ¢.(0.85. fc. A,. ,/A%\ )
i

Luas penampang kolom (A ) = bk . hk = 0,60. 0,60 = 0,36 m*

Luas pelat pondasi (A7) =Bx.By = 1,8.1,8=3,24m?

Ay 324 3 >2 (jika lebih besar dari 2, dipakai nilai 2 )
A, 0,36

o.Pn = ¢.(0,85. fc. A.2)

=0,7. (0,85 .22,5.0,36.2).10° = 9639 KN

~* Kuat tumpuan kolom :

¢.Pn =¢.(0,85.fc. A))
=0,7. (0,85. 22,5. 0,36).10° = 4820 KN
e Kontrol kuat tumpuan :

¢.Pnpondasi = 9639 KN > ¢.Pn olom = 4820 KN ............ Ok!
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d) Perhitungan Tulangan Lentur Pondasi

80

=
[=)}
-

gmin = 275 KN/m*! (
— |q2 ‘qmax =905 KN/m?*

S —

Gambar 4.38 Tulangan Lentur Pondasi

_ Lp-Lk _18-06 _
2 2

0,6 m

Lp-2

q2 g min+ (q max—qmin)

U 7, -

Y s s e e

= 306+ 6

(906 =306)="707 KN/ m"

4

Mupaai = qlz'z 32+ Lo Z %z

707.0.6 906.0,6
= ( D206 )+( 24.06)

Y 2

R R NN

MUNV_E _
iy 189 KNm

* Digunakan tulangan pokok &,s mm, maka :A;z= 201 mm?

»
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Tebal pelat pondasi : tp = 600 mm, selimut beton (Pb) = 70 mm

d =tp ~ Pb —0,5. Dl pokok = 600 — 70— 0,5. 16 = 522 mm

- 350 18,3
0,85.f/'c  0,85.225 ’

Koefisien ketahanan (Rn), diambil nilai b tiap 1000 mm :

Mupulml /¢ I 89- ] 06

Rn = ~ = - > =0,7 MPa
bd~ 1000.522
Rasio Tulangan :
Pmin = .4 = 'ﬁ = 0,004
N4 350
0,85.f'c, 600 ,85.22,5.0,
ob _ cB, =085225085( 600 J=0,029
fy 600+ fy 350 600+ 350

Pmak 0,75. pb =0,75. 0,029 = 0,022

0 _ _l_ (- ]_2m.Rn
ada ,m fy

| 2.183.0,7
= — 1= 1-2I8307 0 b 002 < Pk =0,
- 18,3{ V350 ] 0002 =< Pma =0,0211

< Pmin = 0,004

1,33.0,002 =0,0027 < ppin = 0,004

Ppakai = 0,0027

ASpeciy = Ppakai- b . d =0,0027 . 1000 . 522 = 1401 mm?>
ASsusu = 0,002.b.h = 0,002.1000.600 = 1200 mm? < Asper,
maka, Aspery = 1401 mm?

Jarak antar tulangan :
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¢ Aub _ 2001000 .

AS o 1401

»
A

2.h =2.600 = 1200 mm

s < 250 mm

-> Dipakai Tulangan Pokok : D¢ — 140 mm

Asy, = Awl000 _ 2011000 _ 0,
S 140

Kontrol Kapasitas Lentur Pelat pondasi :

_ Asyfy _ 1436.350

=26 mm
085.f'chb  0,85.22,5.1000
Mn = Asyg,fy. (d- 32)
= - 26 -6
1436 . 350 (522 - 264) . 10
Mu ..
=256 KNm > by 133 =252 KNm ......... Ok !

Perencanaan Tulangan Susut Pondasi

Syatat: Jika tp > 200 mm, maka perlu tulangan susut
Karena tp = 600 mm > 200 mm, maka perlu tulangan susut
Aspag = 0,002.b. tp = 0,002. 1000. 600 = 1200 mm?
Digunakan tulangan bagi @16 mm, maka: A, = 201 mm?

Jarak antar tulangan susut :

< Aub _ 2011000
As 1200

susut

=167 mm

-> Dipakai Tulangan Susut : Pjg— 160 mm
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BAB YV

PEMBAHASAN

5.1 Umum

Pada gedung bertingkat perlakuan struktur akibat beban menyebabkan
terjadinya distribusi gaya. Biasanya untuk 'mempersingkat hitungan, perencana
menganggap elemen — elemen tertentu pada bangunan portal memiliki persamaan
gaya. Sehingga hasil perhitungannya sama untuk elemen tersebut.

Spesifikasi bahan yang dipakai pada Tugas Akhir ini, untuk beton dipakai
f'c = 22,5 Mpa, untuk baja tulangan dengan diameter kurang atau sama dengan 12
mm dipakai mutu baja fy = 300 MPa dan untuk diameter lebih besar dari 12 mm
dipakai mutu baja fy = 350 MPa. |

Pada Tugas Akhir ini digunakan program SAP 2000 v. 9.03 untuk
perhitungan portal guna mencari momen - momen yang terjadi pada struktur.
Hasil momen tersebut dikalikan factor — factor dan momen terfaktor ini yang

__digunakan sebagai perhitungan perencanaan. o e

5.2 Atap

Atap pada perencanaan ini menggunakan atap profil baja untuk kuda — kuda
utama dan atap rangka kayu untuk kuda — kuda. Kuda — kuda utama menggunakan
profil Doublé Angel 50x50x5 mm dan profil Light Lip Channel C 125x 50 x 20 x
3,2 mm. Sambungan pada kuda — kuda digunakan kombinasi sambungan baut
déngan las. Baut yang digunakan adalah baut non full drat dengan @ ¥; “ atau 12,7

min.
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Berikut ini tabel perbandingan hasil perhitungan konstruksi kuda — kuda

desain ulang dengan perencanaan awal:

Tabel 5.1 Hasil Perhitungan Kuda — Kuda

No Uraian Hasil Desain Ulang | Perencanaan Awal
(mm) (mm)
1 | Profil utama 2L 50x50x5 | 2L 60x60x6
2 | Profil rafter sekunder 2L 50x50x5 2L 50x50x5
' 3 | Profil gording CNP 125x50x20x3.2 | CNP 125x50x20x3.2
4 | Diameter sagrod 08 012
5.3 Pelat

Pada bangunan ini terdiri atas dua macam tipe pelat yaitu pelat satu arah dan

pelat dua arah untuk pelat lantainya. Perencanaan tipe berdasarkan perbandingan

panjang sisi — sisinya dan dukungan pada pelat, sehingga untuk tipe pelat dua arah

oleh dua sisi terpendek karena perilakunya diasumsikan seperti balok.

Perencanaan pelat mengacu pada PBI 1971 tabel 13.3.2 dan SK-SNI-T-15-1991-
03.

Tebal pelat lantai direncanakan 120 mm. Penentuan tebal pelat pada panjang
bentang sesuai dengan rumus SK-SNI T-15-1991-03, Pada pelat lantai digunakan
tulangan pokok @ 10 mm dan tulangan bagi @ 8 mm. Mutu baja yang digunakan

pada pelat lantai adalah fy = 300 MPa, sedangkan mutu betonnya f’c = 22,5 MPa.
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Hasil data perhitungan penulis diperoleh jarak tulangan :

a. Untuk tipe 1 pelat satu arah dipakai:

1. MU=1/16=P10 — 140 mm dengan tul. Bagi = P§ — 200 mm

2. MU =1/14=P10 - 120 mm dengan tul. Bagi = P§ — 200 mm

3. MU=1/11=PI10 - 100 mm dengan tul. Bagi = P§ — 200 mm

4. MU =1/10 = P10 — 100 mm dengan tul. Bagi = P8 — 200 mm

b. Untuk tipe 2 pelat dua arah arah dipakai:

Tabel 5.2 Perencanaan Pelat Desain Ulang

Struktur Pelat
Type tp Tul. Pokok Tul. Bagi
(mm)] tx Ix ty ly tx Ix ty ly .
2 | 120 | P10-190| P10-190 | P10-150 ] P10-190 | P8-200 | P&-200 | P8-200 | P8-200
3 | 120 | P10-170} P10-170 | P10-200 | P10-200 | P&-200 | P8-200 | P8-200 | P8-200
4 | 120 | P10-200| P10-200| P10-200| P10-200| P8-200 | P&-200 | P8-200 | P8-200

Hasil data perencanaan awal diperoleh tulangan pelat:

Tabel 5.3 Perencanaan Pelat Awal

5.4 Balok

Lokasi Lantai 1 lantal 2 lantal 3
tp (mm) 12 12 10
Tul. Pokok (mm) P10 P10 P10
Tul. Bagi (mm) P& P6 P6
Mutu Beton (Mpa) 24 24 24
Mutu baja (Mpa) 370 370 370

Balok merupakan struktur portal sehingga direncanakan berdasarkan analisis

portal. Pada perencanaan ulang ini didapatkan jenis penulangan yang digunakan

adalah tulangan sebelah dan rangkap. Penentuan balok tersebut merupakan

tulangan sebelah atau rangkap dapat ditinjau dari tinggi efektif dari balok. Apabila

tinggi efektif balok yang direncanakan lebih besar dari tinggi efektif balok yang
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diperlukan, maka balok tersebut menggunakan tulangan sebelah. Dan apabila

tinggi efektif balok yang direncanakan lebih kecil dari tinggi efektif balok yang
diperlukan, maka balok tersebut menggunakan tulangan rangkap. Spesifikasi
bahan yang digunakan adalah f’c = 22,5 MPa, fy = 350 MPa untuk tulangan ulir

dan fy = 300 MPa untuk tulangan polos. Tulangan yang digunakan adalah:

Berikut ini tabel perbandingan dimensi balok dan tulangan balok antara hasil

perhitungan penulis dengan gambar rencana awal :

Tabel 5.4 Type Balok Induk Desain Ulang

Nama Denensi | | Panjang Tulangan Pokok Tulangan Geser . : TuI -

Balok (mm) Bentang Tumpuan Lapangan SUQm

(Type) (m) Atas | Bawah | Atas | Bawah | Daerahlo | Diluario | (bagi)

B1-1 | 450/800 10 8D22 | 4D22 | 2D22 | 5D22 | P10-70 | P10-200 | 4 D16

B1-2 | 450/800 10 8D22 | 4D22 | 2D22 | 4D22 | P10-70 | P10-200 | 4 D16 f

B1-3 450/800 10 7D22 | 3D22 | 2022 | 5D22 P10-70 | P10-200 | 4 D16 ?

B2-1 | 450/800 4 4D22 | 2D22 | 2D22 | 4D22 | P10-100 | P10-200 [ 4 p1g

B2-2 | 450/800 4 4D22 | 2D22 | 2D22 | 4D22 | P10-100 | P10-200 | 4 D16

B2-3 | 450/800 4 4D22 | 2D22 | 2D22 | 4D22 | P10-120 | P10-200 | 4 D16

B3-1 450/800 2,75 4D22 | 2D22 | 4D22 | 2D22 P10-80 | P10-150 | 4 D16

B3-2 | 450/800 2.75 4D22 | 2D22 | 4D22 | 2D22 | P10-80 | P10-110 | 4 pD1s

- B3.3-| 450/800 - -27g | 4D22 | 2022 | 4D22 | 2022 | P10-80 | P10-110 [ 4 py6_ S

B4-1 | 450/800 10 12D22 | 6D22 | 3D22 | 7D22 | P10-40 | P10-80 | 4 p1s

B4-2 | 450/800 10 10022 | 5D22 | 3D22 | 6D22 | P10-50 | P1080 | 4 D16

B4-3 | 450/800 10 8D22 | 4D22 | 2D22 | 5D22 | P10-60 | P10-130 | 4 D1 .
\
|

Tabel 5.5 Type Balok Sloof Desain Ulang ;

P
|
“

Nama Panjang _ Tulangan Pokok Tulangan Gese} Tul

Balok D(.::nn)" Bentang | Tumpuan Lapangan | Susut :

(Type) ) | Ates | Bawan | Ates | Bawan | - | Dilerio {bagi)

SL-1 | 300/500 10 9D16 | 5D16 | 2D16 | 4D16 | P10-70 | P10-180 |5 p16 3;

SL2 | 300/500 4 6D16 | 3D16 | 2D16 | 5D16 | P10-100 | P10-200 |2 p1g |

SL-3 | 300/500 275 |6D16 | 3D16 | 5D16 | 2D16 | P10-70 | P10-190 |2 pig
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Tabel 5.6 Type Balok Ring Desain Ulang

Nama Dimensi Panjan Tulangan Pokok Tulangan Géser Tul
Balok (mm) Bentan Tumpuan Lapangan Susut
(Type) (m) | Atas | Bawah | Atas | Bawah | Daerahlo | Diluarlo | (pagi) | |
R-1 450/800 10 sD19 | 2D19 | 2D19 | sD19 P10-90 | P10-200 |2 @12 i
R-2 450/800 4 5019 | 2D19 | 2D19 | 5D19 | P10-150 | P10-170 | 2 @12 }
R-3 450/800 275 | 4D19 | 2D19 | 4D19 | 2019 | P10-110 | P10-120 | 2 @12 |
|
Tabel 5.7 Type Balok Anak Desain Ulang
Nama Dinons! Panjang Tulangan Pokok Tulangan Geser Tul
LANTAI | Balok (mm) | Bentang Tumpuan Lapangan Susut
(Type) (m) Atas | Bawah | Atas | Bawah | Daerahlo | Diluario | (haqj)
1 BA1-1 | 200/400 4 3D16 | 2D16 | 2D16 | 3D16 | P10-70 | P10-150 | 2 D16
2 BA1-2 | 200/400 4 3D16 | 2D16 | 2D16 | 3D16 P10-70 | P10-150 | 2 D16
3 BA1-3 | 2007400 4 3016 | 2016 | 2D16 | 3D1€ | P10-70 | P10-150 |2 pis
Tabel 5.8 Type Balok Tangga Desain Ulang
Nama Dimensi Panjang Tulangan Pokok Tulangan Geser Tul "
Balok (mm) | Bentang |  Tumpuan Lapangan Susut
(Type) (m) Atas | Bawah | Atas | Bawah | Daerah /o | Diluar/o (bagp__j L
BT1-1 | 400/600 4 9016 | 42D16 | 4D16 | 8D16 | P10-50 | P10-150 | 2 pi6
BT1-2 | 400/600 4 8D16 | 4D16 | 3D16 | 6D16 | P10-50 | P10-150 | 2 p1g
BT1-3 | 400/600 4 5D16 | 2D16 | 2D16 | 4D16 | P10-70 | P10-140 | 2 p16
. _BT1-4 | 400600 | 4. |5016 | 2D16 |2D16 | 4D16 | P10-70 | P10-200 (2 p1s |
BT2-1 | 400/600 | 4855 | 4D16 | 2D16 | 2D16 | 4D16 | P13-120 | P10-200 | 2 pis !
BT2.2 | 400600 | 4855 | 4D16 | 2D16 | 2D16 | 4D16 | P10-120 | P10-200 | 2 p1s '
! BT2-3 | 400600 | 4855 | 4D16 | 2D16 | 2016 | 4D16 | P10-120 | P10-200 | 2 D1
‘ BT24 | 400/600 | 4855 | 4D16 | 2D16 | 2D16 | 4D16 | P10-12¢ | P10-200 | 2 pis

Tabel 5.9 Type Balok Rencana Awal

Type Dimensi (mm) Tul. Pokok Tul. Bagi |
B1 300x750 D22 P10
B2 150x300 D16 P8
33 300x750 D19 P10
B4 300x750 D19 P10
As C danAs D 300x800 D22 P10

.
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5.5 Kolom

Kolom juga merupakan struktur portai yang direncanakan berdasarkan dari
analisis portal. Penentuan lebar kolom disesuaikan dengan lebar balok agar
mempermudah dalam penulangan di lapangan. Lebar kolom direncanakan lebih
besar dari lebar balok untuk memberikan kekakuan yang baik. Tulangan pokok
yang digunakan adalah D22 mm dengan tulangan geser P10 mm.

Berikut ini adalah table hasil perhitungan tulangan kolom :

Tabel 5.10 Tabel Dimensi dan Penulangan Kolom Desain Ulang

1. Kolom Typet (As 1-15)

) Brdasarkan Dimenst Tul Geser
Kolom | Lantai lantai (mm) T et e erahTo | Diluario
Dasar K1-D 600/800 7D22 P10-60 P10-150
K1 1 K3-1 600/600 D2 P10-60 P10-150
2 K1-2 600/600 6D22 P10-30 P10-150
3 K1-3 600/600 sD22 P10-150 P10-150
2. Kolom Type2 (As6 & 7)
Brdasarkan Dimensi Tul Geser
Kolom | Lantai lantal mmy | T e T Do ,
Dasar K2-D 600/600 7D22 2P10-130 P10-150 :
K2 1 K2-1 600/600 7D22 2P10-130 P10-150 f
2 K2-2 600/600 D22 2P10-100 P10-150
. 7 3 K2-3 600/800 5D22 £10-100 P10-150
3.KolomType3 (As2-5danAs8-14} —_—
Brdasarkan Dimensi Tul Geser -
Kolom Lantal lantai {::ﬂ) Tul Lentur Daerah lo Di luar /o f‘
Dasar K30 600/600 7D22 2P10-100 | P10-160 !
K3 1 K3-1 600/600 6D22 2P10-100 P10-160 ;
2 K3-2 600/600 5D22 P10-70 P10-100 ;‘
3 K33 600/600 “5D22 P10-160 P10-160 *5
1. Kolom tangga ( As 2° dan As 13°) 1
Brdasarkan Dimensi Tul Geser :
Kolom | Lantai tantal (mm) T Lentur e eeh o | Diliario :
Dasar K1-D 500/500 4D22 P10-100 P10-120 .’
K 20 1 K1-1 500/500 aD22 P10-100 P10-120
2 K1-2 500/500 aD22 P10-120 P10-160 i
3 K1-3 500/500 4D22 P10-120 | P10-160 1%
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2. Kolom Tangga ( As 3° dan As 12°)

Brdasarkan i i Tul Geser
Kolom | Lantai lantai DmSI T Lentur e rahTo | Diluar fo
Dasar K2-D 500/500 4D22 P10-100 P10-120
K 30 1 K2-1 500/500 4D22 F19-100 P10-120
2 K2-2 500/500 4D22 P10-120 P10-160
3 K2-3 500/500 4D22 P10-120 P10-160

3. Kolom Tangga ( As 2 dan As 13)

Brdasarkan i i Tul Geser
K°'°f“ Lantai lantal D("':‘“e“n)SI Tul Lentur Daerah /v | Diluar v
Dasar K3-D 500/500 4D22 P10-100 P10-120
K5 1 K3-1 500/500 4D22 P10-100 P10-120
2 K3-2 500/500 4D22 P10-120 P10-160
3 K3-3 500/500 aD22 P10-120 P10-160

Tabel 5.11 Tabel Dimensi dan Penulangan Kolom Perencanaan Awal

Type | Dimensi (mm) | Tul. Pokok| Tul. Bagi | Mutu Beton(Mpa) | Mutu Baja(Mpa)
K1 400x650 D22 P10 24 370
K2 400x650 D22 P10 24 370
K3 400x400 D22 P8 24 370

5.6 Pondasi

Pondasi direncanakan dengan menggunakan pondasi footplat dengan

_dukungan siklop sebagai perbaikan tanahnya dengan tujuan pondasi tidak terlalu

dalam ataupun lebar. Dari hasil sondir disimpulkan tanah keras mulai ditemukan

pada kedalaman 5 meter dan untuk perencanaan digunakan kedalaman 5 meter

sebagai dasar perletakan siklop.

Pada perencanaan footplat dimensi yang digunakan adalah 1800 mm

x1800 mm, 1600 mm x1600 mm dan 1400 mm x1400 mm dengan f’c 22.5 Mpa

dan fy 350 Mpa. Tulangan pokok yang digunakan adalah D16 mm dan tulangan

bagi yang digunakan adalah D16 mm.
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Tabel 5.11 Tabel Dimensi dan Penulangan Pondasi Desain ulang

1. Pondasi Induk
- . Dimensi Dimensi . Tulangan Pokok Tulangan Bagi -
Pondasl Siklop Pondasi '
(mm) (mm) arah L arah L arah L arah L
FP 1(1-4,12-15) | 3700/3700 | 1800/1800 D16-140 D16-140 D16-160 D16-160
FP 2 (5-11) 3400/3400 | 1800/1800 | D16-160 D16-160 D16-160 D16-160
2. Pondasi Tangga
! Dimensi | " Dimensi Tulangan Pokok Tulangan Bagi
Pondasi Sikiop Pondasi
(mm) (mm) arah L arah L areh L arah L
FP3 3200/3200 | 1600/1600 D16-160 D16-160 D16-160 D16-160
FP 4 2800/2800 | 1400/1400 | D16-160 D16-160 D16-160 D16-160
FP5 2400/2400 | 1400/1400 [ D16-160 D16-160 D16-160 D16-160

Tabel 5.12 Tabel Dimensi dan Penulangan Pondasi Perencanaan Awal

1. Pondasi Induk

Dimensi Dimensi Tulangan Pokok Tulangan Bagi - -
Pondasi Sikiop P;’m"f:)" arahL | arahL | arahlL | arahL
FP 1 - 1800/1800 D19 D19 P10 P10
FP2 - 1250/1250 D19 D19 P10 P10
FP3 - 1100/1100 D19 D19 P10 P10
5.7 Tangga

_Perencanaan tangga terdiri dari perencanaan pelat tangga, pelat bordes, balok o i

bordes dan pondasi tangga. Tinggi optrade pada tangga berdasarkan perhitungan
adalah 16,8 cm dan panjang antrede 30 cm dengan sudut kemiringan tangga
29.54°.

Perencanaan tangga desain ulang menggunakan tulangan pokok D16 -150 _’ J
mm dan tulangan bagi P8 - 160 mm. Tebal pelat bordes berdasarkan perhitungan 1

adalah 13 cm dengan tulangan pokok D16-105 mm dan tulangan bagi P8-180

mm. dengan Mutu Beton f’c = 22,5 Mpa dan mutu baja poios fy = 300 Mpa serta

mutu baja deform fy = 350 Mpa.
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BAB VI

KESIMPULAN DAN SARAN

6.1 Kesimpulan
Berdasarkan hasil perhitungan dan pembahasan pada bab-bab sebelumnya
dapat diambil kesimpulan sebagai berikut :

1. Perencanaan atap gedung desain ulang ternyata lebih irit dibandingkan desain
asli. Perbedaan yang sangat signifikan yaitu terdapat pada profil yang dipakai.
Pada desain asli dignnakan profil 60x60x6 untuk profil utama sedangkan pada
desain ulang digunakan 50x50x50.

2. Dalam perencanaan beton bertﬁlang pemilihan faktor kuat desak beton
maupun tegangan ijin baja sangat berpengaruh terhadap besar dan kecilnya
tulangan yang digunakan, dimensi balok dan kolom yang direncanakan dan
jumlah tulangan yang dipakai. Seperti dalam perencanaan kali ini penulis
mencoba mengganti tegangan ijin baja untuk tulangan polos yang pada

y = 240 Mpa menjadi 300 Mpa dan tulangan deform f3

400 Mpa menjadi 350 Mpa, dan untuk kuat desak beton dari f'c = 24 Mpa

menjadi 22,5 Mpa, sehingga pada analisanya terjadi penambahan jumlah

tulangan dan pembesaran dimensi pada beberapa balok dan kolom.
6.2 Saran

Dengan mempertimbangkan hal — hal tersebut di atas, maka dapat diberikan L

beberapa saran antara lain sebagai berikut :
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Perlu adanya perhitungan sampai tahap akhir (RAB) pada tugas akhir ini,

sehingga penghematan dari segi biaya dapat diketahui dengan jelas.
Perlu adanya re-disain untuk Tugas Akhir ini dengan mempertimbangkan
spesifikasi bahan yang lain schingga diketahui sejauh mana efisiensi bahan

yang digunakan.
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TABLE: Element Forces - Kuda kuda Type §

Frame Station OutputCase Casel ype P vz | va T M2 M3
Text m Toxl Text Kol Kgt | Kgt ] Kgt-m | Kgt-m | kgt-m
42.00 DEAD LinStat.c -25208 ] 000J 000] 000 000 000
42 00 063 DEAD LinStatic -25208 |000j000] 000 0 00 000
42.00 125 DEAD LinStatic -25208 |000] 000| 000 0 00 000
43.00 0.00 DEAD LinStatic 344.17 | 000] 000] 000 000 0 00
43.00 0.4 DEAD LinStatic 34417 | 000 003] 000 0 00 000
43.00 188 DEAD tinStatic 344:171 06001 0061000 £-05 -00-
44.00 0.00 DEAD LinStatic -16665 | 000] 0.00|] 000 000 000
44.00 0.42 DEAD LinStatic -18665 | 000|000) 000 0 00 000
44.00 0.83 DEAD LinStatic -18665 | 000] 000] 000 0 00 000
45.00 0.00 DEAD LinStatic 28620 {000{000F 000 0 00 0 00
45 00 070 DFAD LinStatic 23620 [000]000] 000 0 00 000
45 00 140 DEAD LinStat.c 20020 JO00|000) 000 0 00 000
40 00 000 DEAD LinStatic 8110 |000J000] 000 0 00 0 00
46.00 0.21 DEAD Lin5tatic -8116 J000J 000) OO0 000 000
48.00 0.42 DEAD LinStatic 8116 |000]000] 000 0 00 0 00
47.00 0.00 DEAD LinStatic -490.05 | 0.00] 0.00] 000 0 00 000
47.00 0.60 DEAD LinStatic 49005 | 00G| 000] 000 000 0 00
47.00 1.20 DEAD LinStatic 49005 |000| 000] 000 0 00 0 00
48.00 0.00 DEAD LinStutic 22064 [0.0]000] 000 000 0 00
48.00 0.37 DEAD LinStatic 22564 |000]000] 000 0 00 000
48.00 0.76 DEAD LinStatic 22664 [000] 000] 000 0 00 000 :
48.00 1.12 DEAD LinStatic 220684 |000]000| 000 000 0 00 l
49 00 000 DEAD LinStatic 002 000[{000[ 000 000 000 !
49 00 037 DEAD Lintituhic 002 000jo00] 000 0 00 007 "
49.00 0.75 DEAD LinStatic 002 000]000] 000 0 00 0 00 :
49.00 1.12 DEAD LinStatic 002 |000]|000] 000 0 00 0 00 H
50.00 0 00 NEAD LinStatic -22865 1000} 000] 000 0 00 000 :
50.00 0.37 DEAD LinCtatic -22965 | 000| 000] 000 0 00 000 |
50.00 0.75 DEAD unStatc | 22065 [000]000] 000 [ 000 | 000 :
50.00 1.12 DEAD LinStatc -22065 |000] 000] 000 0 00 0 00 :
51.00 0.00 DEAD LinStatic -245.05 |000] 000] 000 0 00 000 ‘
51.00 0.80 DEAD LinStatic -24505 | 000| 0.00] 000 0 00 000 :
51.00 1.20 DEAD LinS'atic -24505 J000j 000] 000 0 00 00)
52.00 0.00 DCAD LinGtato 49003 |uonjnan| non NN nnn
52.00 0.60 DEAD LinStatic 48003 [000]| 000] 000 0 00 000
52.00 1.19 DEAD LinStatic 49003 {000 000 000 0 00 0 V0
Frame Station QutpuiCase CeseType P V2 | v3 T M2 M3
42.00 000 Hidup LinStatic -18720 |000] 000} 000 0 00 000 |
42.00 0.63 Hidup LinStauc -18720 [000] 000] 000 0C0 0 00 1
42.00 1,25 Hidup LinStatic -18720 J 000 000] 000 000 000 .
43.00 0.00 Hidup LinStetic 18852 |000| 000] 0.00 000 000
43.00 0.84 Hidup LinStatic 18852 (000|000 000 0 00 000
43.00 1.68 Hidup LinStatic 18852 |000| 000] 000 0 00 000
44,00 0.00 Hidup LinStatie -14041 | 000]000| 000 0 00 0 00
44.00 0.42 Hidup LinStatic -14041 | 000 000] 000 000 0%
44 00 083 Hidup LinSiatic -14041 [ 000] 000] 000 0 00 000
45 00 C 00 Hidup LinStatis 15677 |000|000] 000 0 00 000
45.00 0.70 Hidup LinStauc 15677 | 000| 000] 000 0 00 000
45.00 1.40 Hidup LinStat.c 15677 {000} 000§ 000 000 0 00
48.00 0.00 Hidup LinStatic 9358 | 000|000 000 0 00 0 00
48.00 0.21 Hidup LinStatic -6358 |000]000| 000 0 00 000
40.00 0.42 Hidup LinStati 3 9358 |ooo]ooo] ooo | 000 [ 000 1
47.00 0 00 Hidup LinStatic -26842 1000] 000] 000 000 0 00 !
47 00 0.60 Hidup LinStatic -26642 ] 000| 000| 000 | 000 | 000
47.00 1.20 Hidup LinStatic -26842 1000] 000] 000 000 0 00
48 00 000 Hidup LinSttic 17578 Jooo]ooo] ovo | ooo | coo
46 00 037 Hidup LinStatic 12578 |000]000| 000 000 000
48 00 075 Hidup, LinStatic 12578 | 200 000| 000 000 0 00
48 00 112 Hidup LinSinatic 12576 |000]000| 000 0 00 000
49 00 0.00 Hidup LinStatic 001 000]000] 000 0 00 000
- 49.00 0.37. Hidup. . LinStatic 0.01 000]000] 00O 0 00 000
- —f e _t
49.00 0.75 Hidup LinStet.c 0.01 000{000f 000 0 00 00 -
49.00 112 Hidup LinStat.c 0.01 0.00]000] 000 0 00 0 00 4
50.00 0.00 Hidup LinStatic -12579 | 000 000| 000 000 0 00
50.00 0.37 Hidup LinStatic -12579 | 000] 000] 000 0co 0 00
50.00 075 Hidup LinStatic -12679 J000] 000] 000 0 00 0 00
50 00 112 Hidup - Linstatic -12679 | 000 000] 000 000 | 000
51.00 0.00 Hidup LinStatic -134231000)000] 000 0 00 0 00 .
51.00 0.60 Hidup LinStatic -13423 1000 000 000 000 000 h
51.00 1.20 Hidup LinStatic -134.23 | 000|000 000 0 00 000 '
52.00 0.00 Hidup { inStatle -268.42 (000 0.00] 000 0 00 000
52.00 0.80 Hidup LinStatic -260.42 | 000| 000] 000 000 000
52.00 1.19 Hidup LinStatic -268.42 ] 000| 000] 000 0 00 000
49.00 0.00 Hidup | LinStatic -175.01 | 000] 000] 000 000 000 B
49.00 1.00 Hidup Lin Staug -175.01 ] 000} 000/ 000 0 00 000 .
49.00 2.00 Hidup LinStatic -17501 ] 000] 000] 000 000 000 )
50.00 0.00 Hidup . LinStatic 104.77 | 000| 000] 000 0 00 0 00
50.00 1.20 Hidup LinSitatic 104 77 Joo00] 0.00] 000 | ooo | 000 /
50.00 2.57 Hidup LinStatic 10477 | 000|000] 00O 0 00 000 i
5100 0 00 Hidup LinStatn. 8141 |0L0J000] 000 0 00 000 "
51.00 100 Hidup LinStatic 8141 |000J000] 000 0 00 000 ‘.;
51.00 2.00 Hidup LinStutic -81.41 |000/000| 000 | 000 ] 000 i
52.00 0.00 Hidup LinStatic 1446 Joo0o]ooo| ooo | 000 | 000 !
52.00 1.14 Hiduyj LinStatic 1448 |000)000[ 000 0 00 0 00
52.00 2.28 Hidup LinStetic 1446 |000]000| 000 0 00 000
Frame Station OutputCase CateType P v2 | v3 T M2 M3
42.00 0.00 Hidup+Mati Zombination | -80202 | 000 000] 000 0 00 0 00
42.00 0.63 Hrdup+Matj Combination { 40202 ] 000} 000] 000 0 00 0 00
42 00 126 Hidup+Mati Combination | 60202 | 000|000} 000 0 00 0 00
43.00 0.00 Hidup+Matl Combination | 71464 | 000] 000] 000 000 000
43 00 0.64 Hidup+Mati C 71464 [000]000] 000 0 00 0 00
43.00 108 Hidup ¢ Mi C: 71464 | 000]000] 000 0 00 0 00
44.00 000 Hidup+Mati Combination | 42463 ]000]000| 000 0 00 000
44.00 0.42 Hidup+Mati Combination | 42483 | 000 000] 000 [N 000




44.00 083 idup+ Mati Combination | <2463 | 000 00o] 000 [ 000 ] 000
45.00 0.00 Hidup+Mati Combinator, | 59426 [ 000/ 000] 000 | 000 | 000

45.00 070 Hidup+Mat Combinaticn | 59426 | 000] 000] 000 [ 000 | 000

45.00 1.40 Hidup+Mati C i 594.26 | 000] 000] 000 | 000 [ o000

46.00 0.00 Hidup+Mati Combination | -247.11 | 000 000] 000 | 600 | 000

46.00 0.21 Hidup+Mati Combination | -247 11 | 000 | 000 T 00 —
46.00 0.42 Hidup+Mati Combinaticn | -247 11 J 000 000] 000 | 000 [ 600 '
47.00 000 Hicup+Mati Combinaton { -1017.54] 000] 000] 000 | 000 ] oo

47.00 0.60 . _Hidup+Mati Combinatior. | -1017.54] 000] 0o0] 000 [ 000 | 0o

- ey opaMati—|Comb 1017541 000] 0 . 0 000

48.00 000 Hidup+Mat C 47682 |000] 000] 000 | 000 | 000

48.00 037 Hidup+Mat Combuation | 476.82 [000]000] 000 | 000 | 000

43,00 0.75 Hidup+Mati Combination | 47682 | 0ocJooo] oo0 | 000 ] ooo

48.00 1.12 Hidup+Mat Combination | 47682 | 000] 000 000 [ 000 | 000

49.00 000 Hidup+Mati Combination | 004 | 000]J000] 000 | ooo | 000

49.00 0.37 Hidup+ Mati Combinaton | 004 [000]0o0o] 006 | 000 | ooo |
49.00 0.75 Hidup+Mati Combination | 0.04 | 000] 0.00] 000 | 000 | 000 |
49.00 1.12 Hidup+Mati Combination | _0.04 J000]0o0o] coo ] 0ooo ] o000 I
50.00 0.00 Hidup+Mati Combination | 47685 | 000f0.00] 0.00 | 000 | 000 | !
50.00 037 Hidup+Mati Combinaton | 476.85 | 000] coc] 000 | 000 | 000 | [
50.00 0.75 Hidup: C 4768 | 000]000] 000 | 000 [ 000 ] [
50.00 112 Hidup eMati Combinaton | 47885 [ 000] 000] 000 | 0.00 [ 000 | 1
51.00 000 Hidup+Matl Combine‘ion 1 -508.83 | 000J 000] 000 J 000 ] 000 | I
51,00 0.0 Hidup+Mati C .508.83 | 0.00] 0.00] 0.00 | 0.00 [ 000 ] ‘
51.00 1.20 Hidup+Mati Combination | -506.83 | 0.00] 0.00] 000 | 000 ] 0.00 I
52.00 0.00 Hidup+Mati Combination | -1017.51] 0.00] 0.00] 0.00 | 0.00 | 0.00 ;
52,00 0.60 Hidup+Mati Combination | -1017.51] 0.00] 0.00] 0.00 | 0.00 | 0.00 i
52.00 119 Hidup+Mati Combinction | -1017.51] 0.00] 0.00] 0.00 | 0.00 | 0.00 !
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TABLE: Elemment Forces - huda kuda Type 4

Frame Station QuiputCase Cas2Tvpe P v2 | Vi T M2 L)

Text m Text Text kgt | ®at | Kot | kgt-m | kgt-m | Kgt-m

42.00 0.00 DEAD LinStatic -25208 | €00} 00| 000 000 000

4Z.00 083 | UFAD TINSTAT =252 081 0001 0.03]—0-06—-1—0-06—1—0

42.00 1.25 DEAD LinStatic -25208 | 000000 000 000 000

43.00 0.00 DEAD LinStatic 344.17 | 000| 000| 000 000 000

43.00 0.84 DEAD LinStatic 34417 1 000 000) 000 Q00 000

43.00 1.68 DEAD LinStatic 34417 | 000] 0.00| 000 000 000 —

44.00 .00 DEAD LinStatic -16685 ) 000joou| 000 000 000

44 00 0.42 DEAD LinStatc -168685] 000 000| DOO 000 0 00

44.00 0.83 DEAD LinStatic -166 651 000] 000| 00O 0 00 0 00

45.00 0 00 DEAD LinStatic 26020 000JOO0C| 00O 000 0 00

45.00 0.70 DEAD LinStatic 28620 | 000] 000| 000 000 000

45.00 1.40 DEAD Lin Stahe 28020 {000} 00CY 000 | 000 000

48.00 0.00 DEAD LinStatic 41.16 | 0.00] 000]| 000 0.00 000

48.00 0.21 DEAD LinStatic $1.18 1 000|000} 000 000 000

48.00 0.42 DEAD LinStatic -8118 | 000) 0.00] 000 0.00 000 i
47.00 0.00 DEAD LinStatic 49005 [ 000{ 0.00| 0.00 000 0.00 “
47.00 060 DEAD LinStatic 49005 fooofaoo] coo | 000 | coo ' |
47.00 120 DEAD LinS'abc__| 49005 000] 0.00| 0.00 | 000 | 000 \
48.00 000 DEAD LinStat.c 22084 ] 000] 000) 000 000 000 i
48 00 037 DEAD LinStatic 22004 1 000]000] 000 000 000 |
48 00 075 DEAD LinSta‘ic 22004 | 0001 000| 000 000 000 y
48.00 112 DEAD tnstatic _{ 22864 [000J000] 000 | 000 | 000 i
49.00 0.00 DEAD LinStatic 002 joocjooo| 000 0 U0 000 |
49.00 0.37 DEAD ., LinStatic 002 Jooojo0o0| 000 000 0.00 X
49.00 0.75 DEAD LinStatic 002 |]000]000] 000 0 00 0.00

49.00 1.12 DEAD LinStutic 0 02 0(3{ 0.00] 000 0.00 000

50 00 0 00 DEAD ‘inStatic -22865| 000] 0.00] 000 0.00 0 00

50.00 0.37 UEAD LinStatic -22965|000]0.00] 000 0.00 0.00 ‘
50.00 0.75 DEAD LinStatec -229685§000] 000 000 0.00 0.00

50.00 1.12 DEAD uinStatic -22965]0.00]000] 0.00 000 0.00

5100 0.00 DEAD LinStutie -24505|000] 000| 000 0.00 000

S1.00 0.60 DEAD LinStatic -24505]1 000] 000| 000 0 00 0 00

51 00 120 DEAD LinStauc -24505 1 0004 000 000 000 000

$2.00 0 00 DEAD LinStatic 48003 | 000] 0 00| 000 000 000

52.00 060 DEAD LinStatic | 4wous Jow]uw] v | voo | 000

52.00 1.19 DEAD LinStatic 49003 | 000|000 000 0.00 000 N
Frame | Station OutputCase CaseType P vz val v | m | w3 i
42.00 0.00 Hidup LinStatic -187.20 {0 DO | 0.00] OO0 000 000 '
42.00 083 Hidup LinStatic -187.20 1000/ 000| D00 0 00 0 00
42.00 1.25 Hidup LinStatic -187.20 000 f 0.00{ 000 000 000 !
43.00 0.00 Hidup Lin3tatic 138.52 [ 000§ 0.00] 000 000 0 00

43 00 0 64 Hidup LinStetic 18852 1 000 000] 000 000 0 00

43 00 108 Hidup LinStalic 18862 | 000] 000| 000 0 00 0 L0

44 00 000 Hidup LinStatic -14041]1 0001 000] 000 0 00 0 00

44 00 0 42 Hidup LinStatic -14041]0C0j0.00] 000 0 00 000

44 00 083 Hidup LinStatic -14041J000j000| 000 003 000

45.00 0.00 Hidup LinStatic 15677 | 0001 0.00] 000 000 J 00

45 00 0.70 Hidup LinStatic 158.77 1 000] 0.00] 0.00 000 0 00

45.00 1.40 Hidup LinStatic 15677 | 0¢0] 0.00] 000 000 000

48.00 0.00 Hdup LinStatic -93.58 } 000) 0.00§ 000 000 0 00 .
46.00 0.24 Hidup LinStatic -93.56 1000]0.00] 000 000 0 00 .
48.00 0.42 Hidup LinStatia -93.56 | 0.00{0.00] 000 000 0o

47.00 0.00 Hidup LinStat.c -288421000]0.00] 000 | 000 000

47.00 0.60 Hidup LinStatic -268.42 (000 000] 000 000 000 :
47.00 1.20 Hidup Lin8lauc -200421000]000] 000 000 0 00 :
48.00 0 00 Hidup Lingtaic 12570 | 000} 000] 00O 000 0 00 P
46.00 0.37 Hidup LinStatic 12518 } 000} 000] 000 000 0 00

48.00 0.76 Hidup LinStutic 12676 1 000} Q00| 000 000 0.00

48.00 1.12 Hidup LinStat'c 125.78 | 0.004 0.00] 000 000 0 00

49.00 0.00 Hidup LinStatic 001 Jooclooo) 000 | 000 | 000

49.00 0.37 Hidup LinStatic 0.01 0.004 C.00] 000 0 00 000

Ty 075 i | 001 fooolooo] ooo | 000 | 0.00 i
49.00 1.12 Hidup LinStatic 0.01 fooo{ooo] owo | 000 [ 000 =
50.00 0.00 Hidup LinSiatio -12579 ) 000] 000f 000 000 000 ’
$0 00 9.37 Hidup LinStatic -12579] 000} 000] 000 000 0 00 ““
50 00 075 Hidup LinStatc -12572]000] 000] 000 000 000 H
60 00 112 Hidup LanStahic -12570]1 000} 000 000 000 0 00 ‘L
51.00 0 00 Hidup Linstatic A34 23OV O00] 000 000 0 00 |
51.00 0.60 Hidup LinStatic -13423] 000 0.00] 000 000 0 00 i
51.00 1.20 Hidup LinStatic -13423]1000] 0.00] 000 000 0 00

52.00 0.00 Hidup LinStatic .26842)000] 000] 000 000 000 :
52.00 0.80 Hidup LinStatic -268 421 0001 000 000 000 000 :
52. 1.19 Hidup LinSwtic -266421000J1000] 000 | 000 000
49.0( 0.00 Hidup Lin3tatic -17601] 000 000 000 000 000 1
40 O0 100 Hidup LinStatic 175011 000[ 000] 000 000 0 00 i
4900 200 Hidup tingtatic | 17501 Joo0]000] 000 | eoo | 000 !
50.00 0.00 Hidup LinStatic 10477 | 000 000] 000 000 0 00 .
50 00 1.20 Hidup LinStatic 104 77 ] 000} 000§ 000 000 000 i
50 00 267 Hirlup Uinstatie | 104 77 Jono] 000] o000 | 000 | 000 !
81 0 000 Hidup 1 InGtalic BL41 000 000] 000 000 000 [
5100 1.00 Hidup LinStatic -8141 1000]000] 000 000 0 00 b
5100 2.00 Hidup LinStatic -8141 [000J000] 00O 000 000

$2.00 0.00 Hidup LinStatic 1448 | 000 000] 000 000 0 00

52.00 1.14 Hidup LInS(:I_'E; 1448 |000j000| DOO 000 000 !
$2.00 2.28 Hidup LinStatic 1446 ] 000} 000) 000 000 000

Frame Station OutputCase CasaTypa P v2 | v3 T M2 M3

4200 0.00 Hidup+Mati Comblination | 80202 | 000] 000| DOO 000 0 00 !
4200 063 Hidup+Mati Combination | 60202 ] 000} 000 000 | 000 000

42 00 125 Hidup+Mati C 80202 | 000) 000 000 900 0 00 !
43.00 0.00 HIdMlﬂ Combinztion | 71464 | 000] 000] 000 930 0 00

43.00 0.54 Hidup+Mati C 71464 |000J000| 000 000 000

43,00 168 Hidup+Mati Combiration | 71464 1 000} 000} 000 0 00 0 00

44.00 0.00 Hidup+Mati Combinstion | 42463 | 000[000] 000 | 000 | 000

44.00 0.42 Hidup+Mati Combination | 424683|000]000] 000 | 000 | 000




44,00 0.83 Hidup+Mati Combination | 424.63 | 0ooJoocof 000 [ 000 | 000
45 00 000 Hidup+Mati Combination | 59428 1000]000] 600 | 000 | 000

45 00 070 Hidup*Mats C 59428 JoooJoco} 000 | coo | 000

45.00 1.40 Hidup>Mati Combination { 58428 [000[ o000 oo | 000 | 000

46-00 600, Hicky npination f 24711 J 000f000] 000 | 000 | 000

45.00 0.21 Hidup+Mati Cl -24711 | 000[0.00] 000 | O 0

45,00 0.42 Hidup+Mati Combination | -247 11 [ 0.00Jooo] 000 | 000 | 000

47.00 0.00 Hidup+Msti C 1017.54] 000J000] oco | 000 | 000

47.00 _080 Hidup+Mati Combinaticn | -1017.54] 000[000] 000 | 000 | 000

47.00 120 | Hidup*Wah | C 1917-54]-0-001-0-004—0.00_] 000 | 0 L B

48.00 0.00 Hidup+Mati Combination | 476.82 | 0007 000] 000 | 000 | 000

48.00 0.37 Hidup+Mati Combi 476.82 000[0.00[ 000 | 000 [ 000

48.00 0.75 Hidup+Mati Coinbination | 47682 ] 000 000) 000 0 00 000

48.00 1.12 Hidup+Mati C 47682 | 000]o000] o0co | 000 | 000

49.00 000 Hidups Met Combnation ¢ 004 jooofooof ooo | 000 ] 600

49.00 0.37 Hidup+Mati Combination | 004 |00o]0.00f 000 | 000 ] 000 |

49.00 0.75 Hidup+Mati Combination | 0.04 |000]000] 000 ] 000 ] 000 |

49.00 1.12 Hidup+Msti Combinati 04 Jooo]ooo] ooo ] 000 ] oo

50,00 0.00 Hidup+Mati Combination | 476.85] 0 00| 0.00} 000 | 000 | oo

50.00 0.37 Hidup+Mati C 476.85 | 0.00[ 0.00] 0.00 | 000 | 000 )
50.00 0.75 Hidupe Mati Combination | 476.85] 000] 0.00] 0.00 | 000 | 000 '
50.00 1.12 Hidup*Msti Combination | 476.85] 0.00] 0.00} 000 | 000 | 000 !
51.00 0.00 HidupsMati | Combinatior. { -508.63 [ 0.00/0.00f 0.00 | 000 | 0.00 |
51.00 060 Hidup*Mati | Combination | -508.83 ] 0.00] 0.00] 000 | 000 | 000 ‘
5100 120 Hidup*Mati Combination | 50883 [000]000] 0co | 000 | o000 !
52,00 000 Hidup*Mati C 191751} 000] 000] 000 | 000 | o000 ‘
52.00 0.60 Hidup*Mati Combination | -1017.51] 000] 0.00] 0vo | 000 | 000 !
§2.00 1.19 Hidug+Mati Cembination §-1017.51] 0 00| 0.00] 000 [ 000 [ 000 i
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TABLE: Element Forces - Kuda kuda Type 3

Frame Station OutputCase Casevype P V2 | W3 T M2 M3

Text ™ Text Text Kot | kgt | Kot | Kgt-m | Kgt.m | Kgt-m

4200 000 Mati LinStatc 7331 |ooo[ooo] ooo | ooo | ooe

42 00 041 Mali Tmotate 7T [ oo 000 ] L Y

4200 081 [ Lintatatic 733 Jooojooo] ooo | ooo [ 0w

42.00 1.2 Mati LinStatic 7331 Jooofooo] 000 | 000 | coo

42.00 1.62 Mati LinStatic 7331 | 000f800] 000 | 000 | 00

43.00 0.00. Mati LinStatic az.08_ Jooal0o00] | aoo | 000 _

43.00 0.37 Mati LinStatic 4708 [oo0of000] aoo | aoo [ coo

43.00 0.73 Mati LinStatic 4708 |ooofcoo] 600 | ooe | coo

43.00 1.10 Mati LinStatic 47.08 0.00|000| 0.00 000 000

44.00 0,00 [ LinStatic 5080 JoooJooo] ooo | ooo | 000

44 00 037 Msti LinStutic 5960 |ooc]ooo] ooo | coo | 00

44.00 0.75 Mati LinStatic 5060 1ooofoool ooo | 000 | 000

44.00 1,12 Mati LinStatic 5980 JoooJooo] ooo | ooo | 000

45.00 0.00 Mati LinStat.c 8120 |ooofooof 000 | 000 | 000

45.00 0.63 Mati LinStatic $1.20 Jo.00]o0.00] 000 ! 000 [ 000 ;
45.00 1.25 [ LinStatic 81.20 Jooo]o.00] 000 | 000 | 000 . }
48.00 0.00 Mati LinStatic 000 Jooofooo] ooo | 000 | 000 |
48.00 0,59 Mati LinStatic 000 Jooofooo] 000 | 000 | 000

46.00 1.8 Mati |inSttic 0.00 Jo0.00[000] 000 | 0.00 ] 000

47.00 0.00 Mati LirStatic -140.63 | 0.00 [ 0.00] 000 | 0.00 | 0.00

47.00 0.58 Mati LinStatic -140.63 J0.00] 0.00] 000 | coo | 0.00 ;
47.00 1.18 Mati LinStatic 14063 ] 0.00] 0.00] 0.00 | ooc | 000 ;
48.00 0.00 Mat 1inStatic -12039 Jooo|oco] ooo | ooo | 000 . |
48 00 041 Mati LinStatic 12009 | 000 ooo] 000 | ooo | 000 )
48 00 081 Mati LinStatic -12038 Jooo]ooo] ooo | o000 | 000 :
48.00 1.22 Mati LinStat'c 12039 Jooo|ooo} 000 | 000 [ 000 ?
18.00 162 Mati LinStatic__ | -120.30 ] 0.00] 0.00] 000 | 000 | 000 /
49.00 0.00 Mati LinStatic 22983 [000]0.00 000

49.00 1.00 Mati LinStatic 22083 Jo00[000 0.00 .
49.00 2.00 Mati ! inStatic 22083 |o.00]000 0.00

§0.00 0.00 Mati LinStatic 191.2) | 0.00] 000 0.00

50.00 1.20 Mati LinStatic 191.27 [ 0.00] 0.00 000 _

50.00 257 Mati LinStatic 191.27 [0.00{ 000 “000 !
51.00 0.00 Mati LinStatic -58.95 | 0.00] 000 0.00 :
51.00 1.00 Mot Linstatic 5895 | 000] 000 900 !
51.00 2.00 Mat) LinStatic 5895 000§ 000 000 :
52.00 0.00 Mati LinS:atic 2640 ] 000|000 000 .
52.00 1.14 Mati LiaStatic 26.40 ] 0.00] 000 0.00

52.00 2.28 Mati LinStatic 26.40 | 0.00] 000 0.00

53.00 .00 Mati Linstatic 66.55 | 0.00] 0.00 0.00

53.00 0.81 Mati Lin3tatic 68.55 | 0.00] 0.00 0.00

53.00 1.63 Mati LinStatiz 66.55 | 0.00]0.00 0.00

54.00 0.00 Mati LinStatic 23458 | 0.00] 000 0.00

54.00 0.98 Mati LinStatic 23458 | 0.00]0.00 0.00

54.00 1.97 Mati LinStatic 23458 {0.00{000 0.00

Frame Station OutputCase CasaType P V2| V3 T M2 M3

4200 000 Hidup LinStat: 4018 Jooo]ooo] coo | coo [ 0%

42.00 0 41 Hidup LinStatic 4016 JoooJooo| ooo | ooo ] 000

42.00 061 Hidup LinStatic 4018 Jooo|ooo] 000 [ 600 | 000

42.00 1,22 Hidup LinStatic 4036 JoooJooo| co0 | 000 | 000

42.00 162 Ridup LinStatic 4018 JoooJooof 000 | 000 | 000

43.00 0.00 Hidup LinStatic 2579 Jooofooo] 000 | coo | 0.00

43.00 0.37 Hidup LinStetic 2570 fo000]o000] 000 | 000 | 000

43.00 0.73 Hidup _ LinStatic 2579 fooo[ovo| ooc [ coo [ 000

43.00 1.10 Hidup LinStatic 2579 |o00foco] 000 | 000 [ 000

44.00 0.00 Hidup LinStatic 32.76_[o000Jooo] 000 | 000 [ 000 :
44.00 0.37 Hidup LinStatic 3276 [o0.00[oo0] 000 [ 000 ] 000 5
44.00 075 Hidup LinState 3276 Jooojooa] 000 | 000 | 000 )\
44.00 112 Hidup LinStatic 276 JoooJooo] ooo [ oo | 000 |
45.00 000 Hidup Lindlatic i [nonJaoe] aon | aon | am {
45.00 063 Hidup LinStetic 8360 Jooojooal 000 } 000 | 000 : :
45004 125 - - Hidup- LinStas s380 [ooalanal nag a00 Y EE . _ L
46.00 0.00 Hidup LinStatia 000 [ooofooo] coo ] oo | 000

46.00 0.59 Hidup LinStatic 000 j000]ooo] coa | 000 | ooo

46.00 116 Hidup | inStatie 0o 000]000] Q00 000 000

47.00 0.00 Hidup LinStetic 7703 Jooo]ooa] o000 [ 000 | 000

47.00 068 Hidup LinStutic 770 |ooojooo]| 000 Q00 000

47.00 118 Hidup _ LinStatie 7703 JoooJooo] 000 | 000 [ om0

48.00 0.00 Hidup _ LinGtatic 6504 |oooJooo] ooo | 000 | 0w

40.00 0.41 Hidup 1 inxitatic 4584 Joo0jJooa| 0n0 | 000 | oon

48.00 0.81 Hidup LinStatic 854 JoooJooo] 000 ] ooo | 000

48.00 1.22 Hidup LinStstic 0564 |000]ooo] 000 | 000 | o0

48.00 1,62 Hidup LinStatic 8584 | 0.00]0o00] 000 | 000 | 000 ;
49.00 0.00 Hidup LinStatic .175.01 J0.00]0.00] ooc | coo | oo ’

49.00 1.00 Hidup LinSiatic 17501 Jo.00]ooo| ooe | 0oo [ ooo

49.00 2,00 Hidup LinStatic -17501 JoooJooo| 000 | 000 | coo :
50.00 0.00 Hidup Linstetic 10477 Jooofooo] oco | ooo | coo |
50.00 1.29 Hidup. LinStatic 104 77 ] 0.00]000] 000 | 000 | 000 i
50.00 2,57 Hidup LinStatic 10477 | 0.00]000] 000 | 000 | 000 |
51 00 000 Hidup LinStatic 8141 fooo{o00f 000 { 000 | 00O 1
5100 100 Hidup LinStatic 9141 JoooJooo] ooo | o000 | 0o !
51.00 2,00 Hidup LinStatic 8141 Jooo]ooo] 000 | 000 | 000 :
52.00 0.00 Hidup LinStatic 1446 ] 0.00]0.00] 000 | 000 | 000 }
52.00 1.14 Hidup LinStatic 1448 | 0.00]000] 000 | 000 | oo |
52.00 2,26 Hidup LinSta*ic 1446 Jooo]ooo] 000 | coo | 000 !
53.00 0.00 Hidup LinStatic .12.67 | o000]2.00] 000 | 000 | 000 3
53.00 0.81 Hidup _ LinStatic -12.67 | 0.00]0.00] 000 | coo | 000

53.00 1.63 Hidup__ LinStetic 1267 Jooo]o.00] coo | coo ] o000

54.00 0.00 Hidup LinStatic -12648 [0.00[000[ 000 | 000 [ 000

54.00 0.99 Hidup LinStatic -12848 J000j000] 000 | o000 | o000

54.00 1.97 Hidup LinStatic 12648 Jooo]ooo| coo | ooo | ooo

Frame Station OutpuiCase CasaType P v2 | V3 T M2 M3

42 00 000 Hidup+mah Combination | -15222 1 000] 000| 000 0 00 0 00

42 00 041 Hidup C 15222 |ooo]ooo] ooo | oeo | 000




42 00 0.81 Hidup+mati Combination -15222 | 000 000| 000 0 00 000

4200 122 Hidup+mati Combination | -15222 | 000| 0.00| 000 | 000 009

42.00 1.62 Hidup+mati Combinatior. -15222 | 000 ] 0.00] 000 0 00 000

43 00 0 00 Hidup +mati Combination 9776 |Jooojooo| 000 | 000 000

43 00 037 Hidup+mat Combinatior: 97 78 0 00 ﬂ_‘ 000 000 0 00 R
IO .73 HRIUpFmal__| Combination § 97.70 | [0 00 | 000 | I '
43.00 1.40 Hidup+mati C inati 97.76 000[000] 000 Q0 00 9 00

44.00 0.00 Hidup+mat Combination 12417 | 000/ 000] 000 0 00 000

44.00 0.37 Hidup+ma.i Combination 12417 [000] 000] 000 000 000

44.00 0.75 Hidue*mlti Combination 12417 0.0% 0001 000 0.00 000 _

44.00 1.12 Hidup+mat Combination 12417 {000 000| 000 0 00 000

45.00 0.00 Hidup+mati Combination | -247.20 | 0.00(000] 000 | 000 | 000

45.00 063 Hidup+mati Combination | -24720 | 000]|000| 000 0 00 0 00

45.00 125 Hidupsmau Combination | -24720 003§ 000] 000 | 000 000

46.00 0.00 Hidup+mati Combination 0 00 000]000} 000 | 000 [

46,00 0.59 Hidup+mat Combination 0 00 000J000] 000 | 000 0 00 '
46.00 1.18 Hidup+mati Combinat.on 0.00 000} 000] 000 | DOO Q00 .
47.00 0.00 Hidup+mati Combination | -2862.01 [ 0.00] 000] 000 0 00 G 00

47.00 0.58 Hidug*muﬁ Combination -282.01 ] 000]000]| 000 0 00 0 00 |
47.00 1.16 Hidup+mati Combination | -292.01 | 000} 000f 000 0.00 0 00 :
48,00 0.00 Hidup+mati Combination | -24998 | 0.00] 0.00] 000 | D00 | 000 :
48.00 0.41 Hidup+mati Combination -249.98 | 0.00] 0.00] 000 0.00 000

48.00 0.81 Hidup+mati C 1 | -24098 ]000]| 0.00] DOD 0 00 0.00

48.00 1.22 Hidyp+mati Combinatior | -248.98 |000J000| 000 | 000 | 00O i
48 00 162 Hidup+mat Combination | 24998 |000]000] 000 | 000 | DODO :
49.00 0.00 Hidup smatt Combination | -55582 [ooo[ooo] ooo | ooo | 000 ;
49.00 1.00 Hidup+mati Ci -555.82 | 000|000 000 0.00 000 !
49.00 2.00 Hidup+mati Combinstion | -555.82 | 000 0.00] 0.00 000 0.00

50.00 0.00 Hidup+mati Combination 397.16 |000]|000| 000 | 00O 0 00

50,00, 1.29 " Hidup+mati Comeination | 397.16 [000]0.00] 000 | 000 | 0.0

SOE ! 257 Hidup+mati Combination 397.16 | 0.00]) 0.00] 0.00 0 00 000

51.00 QQ Hidup+mat Combination -20100 |0vojooo] owo 0 00 0 00

51.00 ',&0 Hidup+mati Combination -201.00 | 0.00] 0.00] 0.00 0.00 0.00

51.00 2.00 Hidup+mati C -20100 |000]0.00] 000 | 0.00 | 000

52.00 0.00 Hidup+mati Combingtion 5481 Jooojooo)] 000 | 000 | 000

52.00 114 Hidup+mat: Combination 54 81 000| 0C0] 000 0.00 0 00

42.00 2.28 Hidup¢mat: Sombuat:on 5481 Jooojooo| 000 | 000 | 000

53.00 0.00 Hidup+mati Combination 59.50 ]0.00]000| 0.00 0.00 0 00

53.00 0.81 Hidup+mati Combinati 5050 1000]10600] 0.00 | 6.00 | d.00

53.00 1.63 Hidup+mati Combination 5659 ]000)000] 000 | 000 | 0.00

54.00 0.00 Hidup+mati Combination | 487.04 |0.00]002| 000 | 000 | 000

54.00 0.99 Hidup+mati Combination | 487.04 | 0.00]0.00| 0.00 0.00 0.00

54.00 1.97 Hidup+¢mati Combination | 487.04 | 000]000] 000 | 000 | 0.00
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TABLE: Element Forces - Kuda kuda T

2

Frame |  Station QutpiCase CaseType P vz [wvi[ 1 [T} M3
Text m text Toxt Rof gt | Kot [ Kgtm | Kgt-m | Kgtn
40.00 000 DEAD LinEtatic 200580 | 000 |000] 000 | coo | 000
40.00° 3773y DEAD tinstatre 2066-80-{-0-00-1-0-004~0-06- 00 s
40.00 74.67 DEAD LinStatic 206680 | 000 [000] 000 | 000 | 000
40.00 112,00 DEAD LinStatic 2066 80 | 0.00 | 0.00] 0.00 | 000 | 000
41.00 0.00 DEAD LinStatic 1837.38 | 000 ] 0.00] 000 [ 000 | 000
3.0 3.5 =TEAD TinSwte | 1837.38 [ 0.00 1.0, 00 000 1 000 :
41.00 74.67 DEAD LinStatic 1837.38 | 0.00 ] 0.00] 0.00 [ 000 | 000 ;
41.00 112.00 DEAD LinStatic 1837 38 | 0.00 [o.00] ooo [ oco [ ooo
42.00 0.00 DEAD LinStatic 1607.64 | 000 [ 0.00] 000 | 000 | coo
42.00 37.33 DEAD Lintatic 160764 | 000 ] 000] 0.00 | 000 | ooc
4200 74 67 DEAD LinStatic 160764 | 000000 ooo | ooo | coo
4200 112 00 DEAD | inStatic 160764 | 000 [000] 000 | 000 | 000
4300 000 DEAD LinSttic 183730 | 000 Jooo] 000 | 000 | o000
A3.00 37.33 DEAD LinStatic 183730 | 000 [ooo| ooo | 000 | 000
43.00 74.67 DEAL LinStatic 1837.30 | 0.00 Jo.oo 000 | 000 | 000
43.00 112.00 DEAD LinStatic 183730 | 000 [ooo| ooo [ ooo | o000
44.00 0.00 DEAD LinSistic 191386 | 000 [ 0.00] 000 [ 000 | 000
44.00 37.33 DEAD LinStatic 181386 | 0.00 Jooo] 000 | 000 | 000 l
44.00 74 67 OEAD LinStatic 161386 | 000 J 000] 000 ] o000 J ooco |
44.00 112.00 DEAD Linstatic 11366 [ 000 fooo] ooo | 000 | oo i
45.00 0.00 DEAD LinStatic 191386 | 000 [o0o] 000 | 000 | 000 |
45.00 37.33 DEAD LinEtatic 191388 | 000]ooo] ooo | 0.00 | 000 ;
45,00 74.67 DEAD LinStatic 191306 | 000 ] 000 000 | 000 | oo :
45.00 112 00 DEAD LinStatic 181386 | 000 Jooo| ooo | ooo | 000 ‘
46.00 0.00 DEAD LinStulic 183730 J 000 000 000 | 000 | noo
46.00 37.93 DEAD LinStatic 1837.30 | 0.00 [ o0o] 000 | 000 | 000 '
48.00 74.67 DEAR LirStatic 1837.30 | 0.00 J0.00] 0.00 | 000 | 000 !
46,00 112.00 DEAD LinStatic 1837.30 | 0.00 [ 0.00] 000 | 0.00 | 0.00
47.00 0.00 DEAD LinStatic 1607.64 | 0.00 | 0.00] 0.00 | 0.00 | 0.00
47.00 37.33 DEAD LinStatic 1607.64 | 0.00 [0.00] 0.00 | 000 | 000
47.00 74.87 DEAD LinSiatic 1607.64 [ 0.00 Jo.00[ o000 [ coo [ oo i
47.00 112,00 DEAD LinStatic 1607.64 | 000 | 0.00] 000 | 0.00 | 000 ,
48.00 0.00 DEAD LinStatic 1837 38 | 0.00 [ 0.00] 000 | 000 | 000 !
48.00 37.33 DEAD LinSitatiz 1837.38 | 000 [ooo| o000 | 000 | o000 i
48.00 74.67 UEAD LinStatic 183736 | 000 [000| 000 | 000 | 000 ;
48.00 112.00 DEAD LinStatic 1837.36 | 000 | 0.00] 000 | 000 | coe |
49.00 0.00 DEAD LinStatic 206660 | 000 | 0.00] 000 | 0oo [ 000 |
49.00 37.33 DEAD LinStatic 200680 | 000 ] 0.00] 0.00 | 000 [ 000 !
49.00 74.67 DEAD LinStatic 206880 { 000 J00o] o000 | 000 [ 000 '
49.00 112.00 DEAD LinStatic 200880 | 000 [0.00] ocoo | 000 | 000 ;
50.00 0.00 DEAD LinStatic 6968 | 000]0.00] 000 | 000 | 000
50.00 62.50 DEAD LinStatic aose | 0.00]ooe] 0oo | 000 | 000 ,
50.00 125.00 DEAD Lin3tatic 80.68 | 000]ooo] ooo | 000 | 000 X
51.00 0.00 DEAD LinStatic 17512 { 000 |00o] ooo | 000 | 000
51.00 6250 DEAD LinStatic 17512 | 000 Jooo| coo | 000 | 000
51 00 125.00 DEAD LinStatic 17512 | 000 Jooo| ooo | o000 | 000
52,00 000 DEAD LinSiatic 34600 [ 000]o0o] 000 | ooo [ 000 ‘
52.00 62.50 DEAD LinStatic 346.00 | 0.00 Jo0o] o000 | ooo } 000 !
52.00 125.00 DEAD LinStatic 346.00 | 000 Jooo] 000 | 000 | o 1
53.00 0.00 DEAD LinStatic -186.72 | 0.00 | 0.00] 0.00 | 000 | 0.00 ;
53.00 41.67 DEAD LinStatic -166.72 | 000 [0.00] 000 | 000 | 000 {
53.00 83.33 DEAD LinStatic 16872 | 0.00 | 0.00] 0.00 | 0.00 | 000 ¢
55.00 0.00 DEAD LinStatic 81.02 | 000 |00o] o000 | ooo | 000 i
55.00 20.84 DEAD LinStatic 8102 [ 000 fooof coo | 000 [ 000 i
55,00 41.67 DEAD LinStatic 8102 | 000]ooo| ooo | 000 [ 000 i
56 00 0.00 DEAD LinStatic 17512 ] 000 | 000| coo | 000 | 000
56.00 62.50 DEAD LinStatic 17512 J 000 Jooo| ooo | 000 | owo
58.00 125.00 DEAD LinStstic 17512 | ooo Jooo| ooo | 000 | oo
57 00 0.00 DEAD LinStatic 34600 | 600]ooo] 000 | 000 | 000
| 1) 02.50 aran 1 InRinl 24000 Jooojooo] 000 | 000 | 000
: 57.00 126.00 DEAD LinStatic 34600 | 000 [ooo] 000 ] 000 | 0u0
L 58-00 rry DEAD- LiaStat 188.722-1 0.00-1 0001 000 0.00 0.00.
58 00 4167 DFAD LinStatic 16672 | 000 fooo] ooo | ooo | 000 |
56.00 83.33 OEAD LinStatic 18872 | ooo Jow] 000 | 000 | oo
59.00 0.00 DEAD LinGtatic 8102 | 000ooo] ooo | 000 ] 000
‘ 50.00 20.84 DEAD LinStatic 8102 | 000]ooo] ooo | 000 | coo
| 59.00 41.67 DEAD LinStatic 8102 ] 000 |ooo] coo [ 000 | 000
‘ 60.00 0.00 OEAD Linstetic | -220521 ] 000 Jooo] 000 | 000 | 000
' 80.00 50.76 DEAD LinStatic 220521 | 000 Jo06] 000 | 600 | 000
60.00 119.50 DEAD LinStatic | -2205.2¢ | 600 [000] o000 | co0 | 000
81.00 0.00 DEAD LinStatic | 220515 ] 0.00 ] 000] 0.00 } 000 } 000 :
81.00 59.75 DEAD tinstatic | 2205 15 | 0.00 {000 000 | 000 | 000 !
81.00 119.50 DEAD LinStatic | -2205.15] 000 [000] ooo | 000 | oco [
82.00 0.00 DEAD LinStatic -106042 | 0.00 Jooo] coo | 000 | 000 !
; 62.00 59.75 DEAD LinStatic | -196042 ] 0.00 | 000] 000 | 000 | 000 ;
! 62.00 119,50 DEAD LinStatic | -1960.42] 0.00 Joo0o] o000 [ ooo | 000 i
i 63.00 0.00 DEAD UnStatic [ -1607.64 ] 000 Jooo} 000 | 000 ] 000 1
: 63.00 37.33 _DEAD LinStatic | -1607.64 [ 000 Jooo] 000 | 000 | ooo |
f 6300 74.67 DEAD LinStatic | -160764 | 000 J000] 000 | 000 | 000 4
6300 112.00 DEAD Linstetic | -100764 ] 000 Jooo] ooo | 000 | oo !
i 04.00 0.00 DEAD LinStatic -183730 | 000 Jooo] ooo | 000 | coo iv
84.00 37.33 DEAD Linstatc | -1837.30 [ 000 | 0.00] 000 | 000 | 000 |[
64.00 74.87 DEAD Ling'stic [ -1837.30 { 000 {ooo] o000 | 000 | 000 H
04.00 112.00 DEAC instatic | -1837.30] 000 Jooo] 000 | 000 | o000 i
65.00 0.00 OEAD Linsatic | -1837.30 | 0.00 Jooo] 000 | 000 | 000 |'
65.00 37.33 DEAD Linstatic | -1837.30 ] 000 Jooo] 000 [ co0 | 000 |
85.00 74 67 DEAD UinStatic | -183730] 000 J00o] ooo | oco | 000 i
85.00 112.00 DEAD LnStatic__| -1837.30 [ 000 T00o] ooo | ooo | 000 f’
86.00 0.00 DEAD Linststic | -1607.64 | 0.00 [ooo[ 000 | 000 | 000 ;
66 00 37.33 DE/D Lingatic | 160764 | 000 [000] 000 | 000 | 000 '
06 00 74 87 DEAD Linstati: | 160764 ] 000 Jooo]| 000 | ooo | oo
0n 0 117 00 DFAD Linstat tas a4 oo jooo)l om 000 0 (0 Y‘
9/ 00 000 ULAD Lin*itaty: swonaz | oo Jom] v | oo | om ;;
6700 59 78 DEAD tinStatic | -196042f 000 [009] ooo | ooo | 000 ;
8




87 00 116 50 DEAD Uinstatic__| -106042 [ 000 [000f 000 | 000 [ 000
68 00 000 DEAD LinStatic | -2205 15| 000 | 000 000 | 000 | 000
68.00 59.75 DEAD LinStatc | 2205 15| 000 ] 00o] 000 | 000 | 000
68.00 119.50 JEAD LinSuatic -Z0516) 600 000 0.00 000 N 00
69.00 0.00 DEAD Lingtabe | -220821 | 0.00 [000] 000 [ 000 | 000
6900 -59.75 BEAD LinStati .21] 000 J0.00} 000 ] 000 ] 000
69 00 119.50 DEAD inStabc__ | 220521 ] 0.00 [ooo] 000 ] 000 | 000
70 00 0.00 DEAD LinStatic 28596 | 000 1000] 000 | 000 | 000
70 00 88 80 DEAD LinStauc 28596 | 000 [000] 000 | 000 | 000
70.00 733 ESET 2 aoat g
71.00 0.00 DEAD LinStatic 34427 | 000 | O00) 000 | 0001000 -
71.00 83.92 DEAD LinStatic 34427 | 000 Jooo] 000 ] 000 | 000 R
71.00 167.84 DEAD LinStatic 34427 | 000 {000l 000] 000 ] 000
72.00 0.00 DEAD LinStatic 34418 ] 000 [000] 000 | ooo | 000
72.00 83.92 DEAD LinStatic 344 16 | 000 §000] 000 | 000 | 000
72.00 167.84 DEAD LinStetic 34416 | 000 Jooo] 000 ] oo0o ]| coo !
73.00 0.00 DEAD LinStatic -114.72 | 000 f000] 000 | 000 | 000
73.00 83.92 DEAD LinStetic -114.72 ] 000 Jooo] ooo | 000 | 000 !
7300 | 16784 DEAD Linstetic | 19472 | 0.00 [000] 000 | 000 | 000 I
74.00 0.00 DEAD LinStatic -114.72 | 000 Jooo] 000 ] 000 | 000
74.00 83.92 DEAD LinStatic -11472 | 000 Jooo] 000 ] ooo | o000 :
74.00 367.84 DEAD LinStatic 11472 | 0.00 fo00o| 000 | 000 | 000 ;
75.00 0.00 DEAD LinStatic 34416 | 0.00 [ooo] ooo | o000 [ 000 (
75.00 83.02 DEAD LinStatic -344.16 | 0.00 fooo] 000 ] 000 | 000 I
75.00 167.84 DEAD LinStatic -344 16 | 000 J000] 000 ] 000 ] 000 '
76.00 0.00 DEAU Lintatic 34427 | 000 fooo] 000 | 000 | 000
76.00 83,62 DEAD LinStatic 34427 [ 000 fooo] ooo ] ooo ] o000
76.00 167.84 DEAD Linbtatic 34427 | 000 [0.00] 000 ] 000 | 000
77.00 0.00 DEAD LinStatic 28596 | 000 fovo| 000 | 000 | 000
77.00 69 80 DEAD LinStatin 28596 | 000 Jooo] ooo | c00 | 000
77.00 139.60 DEAD LinStatic 26598 | 000 [000] 000 | 000 ] 000
Frame Stalion OutputCase CaseTypr P V2 1 V3 M M2 M3
40.00 0.00 Hidup LinStatic 113210 [ 000 Jooof 000 | 000 [ 000
40.00 37.33 Hidup 1 instatic 113210 { 000 [000] 0w | 000 | 000
40.00 74.87 Hidup LinStatic 1132.10 [ 000 | 000 000 | 000 | 000
40.00 112.00 Hidup LinStatic 113210 | 000 [000] 000 | 000 [ 000
41.00 0.00 Hidup LinStatic 100643 | 000 Joco] 000 ] 000 | 000 ;
41.00 37.33 Hidup LinStatic 1006 43 | 0.00 [ 0.00] 0.00 T 000 ] 000 :
41.00 148/ Hidup Lin Ctaio 100642 J oon Jona] oo ] 0po ] 900 .
41.00 112.00 Hidup LinStatic 1006 43 | 0.00 [ 0.00] 0.00 | 000 | 000 :
42.00 0.00 Hidup LinStatic 88050 | 0.00 Jo.00] 0.00 ] oo0o | 000 :
42,00 37.33 Hidup LinStetic 880.59 | 0.00 [ 0.00] 0.00 | 000 | 0.00 !
4200 74.67 Hidup LinStatic 88059 | 000 [0.00] 000 ] 000 ] 000 j
42.00 112.00 Hidup LinStatic 88050 ) 000 |ooo] 000 | 000 ] 000
43.00 0.00 Hidup LinOtatic 100639 | 000 [0.00] 000 | 000 | 000
43.00 37.33 Hidup LirStatic 100636 | 0.00 J0.00] 000 ] 000 ] 000
43.00 74.67 Hidup LinStatic 1006.39 | 000 fo.0o] 000 ] 000 | 000 :
43.00 112.00 Hidup LinStatic 1006.39 | 0.00 [0.00] 0.00 | 0.00 | 0.00
44.00 0.00 Hidup LinStatic 104832 | 000 [0.00] 000 | 0.00 | 0.00
44.00 37.33 Hidup LinStatic 1048.32 | 0.00 [0.00[ 000 | 0.00 | 000
44.00 74.87 Hidup LinStatic 1048.32 | 0.00 J0.00] 000 | 000 | 0.00
44.00 112.00 Hidup LinStatic 1048 32 | 0.00 [ 0.00] 0.00 ] 0.00 | 000
' 45,00 000 Hidup LinStatic 104832 | 000 Jooo] 000 | 000 ] 000

4500 3733 Hidup LinStatic 104832 | 000 J00o] 000 | 000 ] 000
4500 74 67 rHidup Lintialk: 104012 | 000 {000 o | voo | oov
4500 112.00 Hidup LinStatic 104832 | 000 [000] 000 | ooo | 000
46.00 0.00 Hidup LinGtatic 100639 | 000 Jooo| ooo | ovo | 000
48.00 37.33 Hidup LinStatic 1006.38 | 0.00 Jo.00] 000 ] 000 | 000
48.00 74.67 Hidup LinStatic 100638 [ 0.00 Jooo] 000 | 000 | 000
46,00 112.00 Hidup LinStatic 1006 30 { 0.00 {0.00] 000 | 000 ] 000
47.00 0.00 Hidup L inStatic 880568 | ooo Jooo] 000 | ooo | 000
47.00 37.33 Hidup LinStatic 88059 | 0.00 [0.00] 0.00 | 0.00 | 0.00
47.00 74.67 Hidup LinStatic 88058 | 0.00 | 000] 0.00 | 000 | 0.00
42.00 112,00 Hidup LinStatic 88050 | 000 |o0.00] 000 ] voo | 000
48.00 0.00 Hidun LinStatic 100843 ] 000 Jooo] 000 ] 000} 000

; 4800 37.33. —__Hidup LinStatc 100643 | 000 [000] ooo ] voo | ooa
4800 7487 Hidup LinStalic 100643 | o0 fooo] 000 T 000 | 0vo
48.00 112.00 Hidup LinStatic 100643 | 000 [000] 000 | 000 | 000
45.00 0.00 Hidup LinStatc 1132.10 | 000 [0.00[ 0.00 | 000 | 0.00
49.00 37.33 Hidup LinStatic 113210 ] 600 Jooo] ooo | 000 | 000
4700 7481 Hidup LinStatic 113210 | 000 | 000] 000 | 000 | 0.00
49,00 112.00 Hidup LinStatic 113210 J 006 J0.00] vov | vw | ooe
50.00 0.00 Hidup LinSttlc 000 | oooJooo| 000 | ooo [ 0.00 b
50.0¢ 62.50 LinStatic 000 | 000fooof ooo | 000 § 0.00 !
50.00 126,00 LinStatic 000 | 0.00]000] 000 | 000 | 000
51,00 0.00 LinStatic 4680 [ 000 [000[ 000 | 000 | 0.00 ;
51.00 62.50 LinStatic 4680 ] 000]ooo] oo | coo ] 000 :
51.00 125.00 LinStatic 46680 | 000Jooo] ooo | 0oo | 000 “)
52.00 0.00 LinStatic | 14040 f 000 fooof 000 } 000 | 0.00 I
52.00 62.50 LinStatiz 140.40 ] 000 fooo] 000 | 000 | 000 '
52.00 125.00 LinStatic 140.40 | 0.00 Jooof o000 | 000 | 0.00 :
53.00 0.00 Linstatic -140.44 | 0.00 [0oo00] 000 ] 000 ] 0.00 i
53.0¢ 41.67 LinStatic -140.44 1 0.00 J0.00] 0.00 | 0.00 | 0.00 !
63.00 83.33 LinStatic -140.44 ] 0.00 J0oo] 000 | 000 | 0.00 ;
65.00 0.00 LinStatic -63.50 | 0.00 Jo.0o] o000 ] 000 | 000 i
55.00 20.84 LinStutio -93.50 | 0.00 Jooo] o000 | 000 | 000 '
55.00 41.67 LinStatic 6350 | 000 Jooo| 000 | 000 | 000
50.00 0.00 LinStatic 4680 | 000[ooo] ooo ] 000 ] 000 i
58,00 62.50 LinStatic 46680 [ 000fooo] 000 | 000 00 I
56.00 125.00 LinStatic 4680 ] 0.00 [oool 000 | 000 | 0.00 l
57.00 0.00 LinStatic 14040 | 000 Jooo] o000 | 000 00 L}
57.00 62.50 LinStatiz 14040 | 0.00Jooo] 000 ] 000 | c.00 ’
57.00 125,00 LinStatic 14040 ] 0.00 Jooo] 000 ] oow | 0.00 :
58.00 0.00 LinStatic -14044 | 000 Jooo] coo | 000 [ 000 K
88,00 41.67 LinStatic -140.44 [ 0.00 {o0of 000 | 000 | 0.00 )
68 00 8333 tnSlatic -140.44 ] 000 [o0o] o000 | 000 [ 000 '
69.00 000 1 inSlatic 9350 | 00y JO00] 000 000 0 00 :
69 00 20.64 LinSiatic 9350 | 000 J000] 000 | 000 | 000 | L
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59.00 41.87 Higup | LinStatic 9350 [ 000 [000] 000 | o0 | 000

60.00 0.00 Hidup LinStatic -120791 | 0.00 |000| 000 000 0 00

60.00 59./5 Hidup LinStatiz -1207 911 000§ 000 000 000 000

60.00 119.50 Hidup LinSlalic 120791 ] 000 J000| 000 000 0 00

61.00 0.00 Hidup Linstauc -120788 | 000 | 000] 000 000 000 B

81.00 50:75 Higup LinStaty 1207.88 4 0.00_{ 000} noo. ) 000 | 000

61.00 119.50 Hidup Lin3tatic -1207.88 | 000 | 0.00} 000 000 000

62.00 0.00 Hidup LinStatic -107383 | 0.00 | 000] D00 000 0 00

62.00 59 75 Hidup LinStauc -107383 | 0.00 [0O0{ DOO 0 00 0 00

4 .. LNJTEe ¥ a £

63.00 0.00 Hidup LinStatic 0.00 JOOO) 000 1000 T

63.00 3733 Hidup LinStatic -88056 | 0.00 | 0.00] 00 000 0 00

8300 74 67 Hidup LinStatic -88055 | 000 J 000} 000 000 0 00

03 00 112 00 Hidup LinStatic -880 50 | 000 | 000| 000 000 0 (0 i

84 00 000 Hidup LinStatic ~1006 38 | 000 {000| 000 [ 000 [ 00O

64.00 37 33 Hidup LinStatic -1008238 1 000 | 000| 000 000 000

84.00 74.67 Hidup LinStatic ~100839 | 0.00 |000] 000 000 000

64.00 112.00 Hidup Linstatic -100639 | 0.0 | 000] 000 000 000

85.00 0.00 Hidup LinStatic -1006 39 | 0.00 | 000]| 000 000 000 B

65.00 37.33 Hidup unstatic -1006.38 | 0.00 | 000] 000 000 000 i

85.00 74.67 Hidup LinGtatic -1006.38 | 0.00 | 000| 000 000 0 00 i

85.00 112.00 Hidup LinStatic -1006.39 | 0.00 | 0.00| 000 000 0 00

£8.00 0.00 Hidup LinStatic 88059 | 0.00 | 0.00] 000 0 00 0 00

668 00 3733 Hidup LinStat.c -A80 50 | 000 | 000 000 0 00 000 H

06 00 74 87 Hidup L tn6ratic -AB0 ST | 000 JOOO) 000 000 000 {

06.00 112 00 Hidup LinStatic -88059 ) 000 JOOO| 000 0 00 0 00

67.00 0.00 Hidup LinStalic -1073.83 | 0.00 Joou| 000 000 0 00

67.00 59.76 Hidup LinStatic -1073.83 | 0.00 | 0.00| 0.00 0.00 0.00

37.00 110.50 Hidup LinStatic -107383 | 0.00 } 0.00] 0.00 0.00 0.00

88.00 0.00 Hidup LinS.atic -1207.88 | 0.00 |0CGO| 000 0 00 0.00

88.00 59.75 Hidup Linstatic ~120788 | 000 | 0.00] 000 000 0 00 P

808 00 119.50 Hidup LinStetic -120788 1 000 1 000{ 000 0 00 0 00 |

69 00 000 Hidup Lingtec__ | -120791] 000 [0o0o] 000 | 000 [ 000 i

86.00 59.75 Hidup LinStatic -1207.81 ] 000 J000| 000 000 0 00 i

69.00 119.50 Hidup LinStatic -120781{ 000 {000{ 000 000 0 00 :

70.00 0.00 Fidup LinStatic_ | 15663 | 000 [000] 000 | 000 | 000 L.

70.00 80 80 Hidup LinStatic 158 83 000 000 000 0 00 0 00 :

70.00 130.60 Hidup LinStatic 156 63 000 J0OOO| 000 0 00 0 00 ;

71.00 000 Hidup LinSlal__ | 10057 | 000 |000] 000 | 000 | 000 |

71.00 83.92 Hidup LirStatic 188.57 | 000 |000| 000 000 0 00 ‘

71.00 167.64 Hidup LinStatic 18857 | 000 OO0 000 0 00 000 [

72.00 0.00 Hidup LinStatic -18851 | 0.00 |ODO{ 0.00 000 0 00

72.00 83.92 Hidup LinSiatic -188.51 | 0.00 Jooo] 000 | ooo | 000 !

72.00 167.84 Higup LinStatic -18851 | 000 | 0.00[ 0.00 000 0 00 |

73.00 0.00 Hidup LinStatic 8284 | 000]000] 000 000 000 !

73.00 83.92 Hidup LinStatic -52 84 0001000| 000 0 00 000

73.00 167.84 Hidup LinStatic 8284 000 Jooo] om 000 000

74.00 0.00 Higup LinStatic 6284 | 000 Jooo] 000 [ 000 ] 000 )
| 7400 83.92 Hiduf LinStatic 62 84 000 ]000| 000 000 000 K

74.00 167.84 Hidup LinStatic -82 84 000 000{ 000 000 000

75.00 0.00 Hidup LinStat'c -18851 § 000 J 000] 000 0 00 0 00

75.00 8392 Hidup urStatic -18851 | 000 } 000] 000 0 00 0 00

75.00 107.64 Hidup LinSta'ic -18851 | 000 | 000] 000 0 00 0 00

76.00 0.00 Hidup LinStatic 18857 | 0.00 | 000 000 000 0 00 i

78.00 83 92 Hidup LinStatic 188 57 ] 000 J000] 000 000 0 00

78.00 167.84 Hidup 1.inStatic 18857 | 000 J000| 000 0 00 0 00

77.00 0.00 Hidup LinStatic 15663 | 000 Jooo] 000 | 00O | DOO

77.00 69 80 Hidup LipStatic 156 63 000 J0OOO] 000 000 0 00

77 00 138 60 Hidup LinStalic 156 83 000 ] 000] 000 000 000

Frame Histion OulputCase Cassiype [ vi | va 1 M2 M)

40 00 000 Mati+hidup Combination § 428151 | 000 } 000§ 000 J 000 | 0@

40.00 37.33 Matithidup Combinaticn | 428151 | 000 {000 000 0 00 0 00

40.00 74.67 Mati+hidul Combination | 429151 | 000 |000] 000 0 00 000

10.00 112,00 Mati+hidup Combinatior. | 420151 ¢ 000 [ 000§ 000 | 000 | 000 |

41.00 0.00 Mati+hidup Combjration | 381513 | 0.00 | 000] 000 000 000 |

41.00 | 37 Matistudi Combinstion | 381513 | 000 ] 6.00) 000 0 00 000

41.00 74.67 Mati+hidup Combination [ 381513 { 000 {000{ 000 0 00 000

41.00 112.00 Mati+hiduj Combination | 381513 | 000 f000] 000 0 00 000

42.00 0.00 Msti+hidup C 3338.11 | 000 Jooo]| 000 000 0 00

42.00 37.33 Mati+hidup |} Combination { 333811 | 000 | 0.00] 000 000 0 00

42 00 74 67 Mali+hidup Comb!nation 333811 | 000 | 00O{ 000 000 000

42 00 112.00 Mati¢hidup Combinetion ) 33381) | 000 ]000] 000 0 00 0 00

43.00 0.00 Mati+hidup Combiration 381498 | 000 | 000] 000 000 0 00

43.00 37.33 Mati+hidup Combination | 3814.98 | 000 | 0004 0.00 000 000 \‘

43.00 74.87 Mati+hidup Combination | 381488 | 000 [0.00] 0.00 | 0.00 | 0.00 .

43.00 112,00 Mati+hidup Combliation | 3814.98 | 0.00 | 0.00] 0.00 0.00 0.00 {

44.00 0.00 Mati+hidup Combinstion | 3973.94 | 000 | 0.00{ 0.00 0 00 000 ]

44.00 37.33 Mati+hidup Combination | 3973.04 | 000 000] 0.00 000 0.00 |

44.00 74.67 Mati+hidup Comolnation | 397364 | 000 [000] 000 0 00 0 00

44.00 112.00 Mlﬂ‘mﬂug Combination 3973.94 | 000 | 0.00] 000 000 0 00 P

45.00 0.00 Mati¢hidup Combination | 3073094 | 000 | 000] 000 000 0 00

46.00 37.33 Mati¢hidup Combination | 397364 | 000 J000] 000 | 000 | 000 |

48.00 74 87 Mati+hidup Combination | 307394 | 000 | 000} 000 | 000 | 000 !

45.00 112.00 Mati+hidup Combiretiorn ]| 307394 | 000 ] 000] 000 | 000 ] 000 ;

48.00 0.00 Mati+ hidy, Combinaiion | 3814.98 | 0.00 Jooo] 000 | 000 | 000 ;

48.00 37.33 Mati+hidu Combination | 3814.98 | 0.00 | 000] 0.00 0.00 0.00

48.00 74.87 Mati+hidup ["c 3914.88 ] 0.00 1 000] 0.00 0.00 0.00

48.00 11200 Mati*hidup | Combinstion ] 381498 | 0.00 | 0.00] 0.00 0.00 0.00

47.00 0.00 Mati+hidyj Combination | 333811 | 0.00 } 0.00] 0.00 0.00 0.00

47.00 37.33 Vati*hidug Combination § 3338.11 } 0.00 } 0.00] 000 000 000

47.00 74.07 Mati+hidy Combination | 3338.1% }.0.00 | 0.00] 0.00 0.00 0.00

AT.00 112.00 Matithidup | Combination | 3336.11 | 0.00 J 0.00] 0.00 0.00 0.00

46.00 0.00 Mati+hiduj Conbination { 381513 { 0.00 } 0.00} 0.00 0.00 0.00

48.00 37.33 Mati+hidup Combiratior | 381513 | 0.00 ] 0.00] 0.00 0.00 000 |

48.00 74.67 Ml!l'hldue Zombination | 3815.13 | 0.00 | 0.00] 000 0.00 000 —‘ '

48.00 112.00 Mati+hidup Combination | 381513 | 0.00 {0.00{ 0.00 000 000 |

49.00 0.00 Muti+hidup Combination | 4281.51 | 0.00 J000] 000 | 000 | 000

49.00 37.33 Mati+hidup Combination | 4281.51 | 000 | 0.00] 000 { 000 | 0.00



49.00 74.67 Mati+hidup Combination | 428151 | 000 | 000] 000 000 000
49.00 112.00 Mati+hidup Combination | 429151 | 000 | 000] 000 000 000
50.00 0.00 Mativhidup__| Combwnaton | 107.62 | 0.00 [000[ 000 | 000 | 000
50.00 02.%0 Matis hidup Combination 10702 | 0.00 Jaoa]| noo 00 0 00
50.00 12500 Matl+hidup ComLmation 10762 | 000 J000| 000 0 00 0 00
$1-00- 0.00. Mati+hiiup . 02 20 ]oool o 000 ] 000
51.00 62.50 Mati+hidup Combination 28502 | 000 000]| 000 000 000
5100 125.00 Masti+hidup Combination 28502 | 000 | 000| 000 000 0 00
52 00 000 Mati+hiduy Comblnation 630 B4 000 |00O| 000 000 000

3 BLNT T £ A-00. 000
5200 125.00 Mati+hidup 'ombinalion | G39.B4 | O.00 JUU0} OOF 000 000
53.00 0.00 Mati+hidup Combination 42478 | 0.00 | 0.00| 0.00 000 000
$3.00 41.67 Mati+hidup Combination 42478 § 0.001000{ 000 000 000
53.00 63.33 Mati+hidup Combiration | 42478 | 000 |000| 000 000 000
55.00 0.00 Mati+hidup Combination -246.82 | 000 | 0.00| 000 0 00 000
55.00 20.84 Mati+hidup Combinaticn -24682 | 0.00 ] 000| 000 0 00 000
55.00 41.67 MlﬁbhiduE Combination | -24682 | 000 Jo00O| 000 000 0 00
56.00 0.00 Mati+hidup Combination 28502 | 000 J0OO| 000 0 00 000
56.00 82.50 Mati+hidup Combination 285.02 | 0.00 |0.00| 0.00 0 00 0 00
56.00 125.00 Mati+hidup Combination 285.02 | 000} 000] 000 000 0 00
57.00 0.00 Mati+hidu Combinatior, 63984 | 0.00 000 000 0 00 000
57.00 62.50 Mati+hidup Conjbination § 639.84 | 000 |000| 000 | 000 | 009
57.00 125.00 Matl+hidup Combination 639.864 | 0.00 |000] 0.00 0 00 000
58.00 0.00 Mati+hidup Combination | 42478 | 000 | 0.00] 0.00 000 000
58.00 41.67 Mati+hidu Combnation 42478 | 000 J000| 000 0 00 0 00
58,00 83.33 Mati+hidup Combination | 42478 | 000 } 00| 000 0 00 0 00
$9.00 0.00 Mati+hidup C inat -246682 | 0001000} 000 000 000
50.00 20.64 Mati+hiaup Combination | -24682 | 000 JOOO| 000 000 000 |
50800 41687 Mati+hidup Combination | 24662 | 000 | 00C] 000 0 00 000 ‘ |
6000 000 Mah+ hidup Combustion | 457891 [ 000 Jooo| 000 | 000 | 000 ;
06000 50 78 Mati+ hidup Combinstion | 4578101 | 000 J000| 000 0 00 000
0000 119 50 Mati+hiduy Corbination | 4%7491] 000 |000| 000 0 00 000
8100 000 Mati+ hiaup Coritination | -4578 /8| 000 | 000} 000 000 000
61.00 59.75 Mati+hidup Combination | 4578 78 { 000 { 0 00{ 000 0 00 000
61,00 119.50 Mati+hidu| Combination | -4578.78 | 000 | 0.00] 000 0 00 0 00 .
62.00 0.00 Mati+hidup Combination | 407063 | 000 | 000| 000 000 000 i
6200 59.75 M’hidup Combir.ation | 407063 ] 000 [000] 000 000 Q00
6200 119.50 Mati+hidup Combanation 600 | 000 | 000 i
83.00 0.00 Matishidup Comhinahinn 900 ] 0% ] 0% | !
63.00 37.33 Mati+hidul Combination 0.00 0 00 000 .
63.00 74.67 Mati+hid'ip Combination 000 | 000 ] 000 i
6300 112 00 Mati+hidup Comuination 000 | 0oo | 000 i
8400 0.00 Mati+hidup Combination 000 0 00 000 !
64.00 37.33 Mati+hiduo Comb'nation 0.00 000 0 00
64.00 74.67 Mati+hidup Combination 0 00 0 00 0 00
64.00 112.00 Mati+hidup Combiration 000 000 000
85.00 0.00 Mati+hidup Combination 0 00 0 00 000
85.00 37.33 Matl+hidup Comtination 000 000 000
85.00 74.67 Mati+hidup Combination 000 0 00 0 09
66.00 112.00 Mati+hidup Combination 000 000 000
66,00 0.00 Mati+hidup C 0.00 0 00 000
66.00 37.33 Mati+hidup Combination 000 000 000
66.00 74.67 Mati+hidup Combination 0 00 0 00 0 00
66 00 112 00 Mati+hidup Combination 000 0 00 0 00 P
0700 0 00 Mlll‘hldllg Comblnallon 407003 [ 000 JOOO| NOy 0 00 0 ;
67.00 50.75 Mati+hidup Comblaation | 407083 | 000 1000 000 000 0 00 ;
87.00 119.50 Mati+hidup Comb.nation | -4070.863 | 000 | 0.00] 000 000 00a !
86.00 0.00 Mati+hidup Combination | -4578.78 | 000 ] 0.06] 000 0 00 0 00 i
63.00 59.75 Matt+hidup Comlli_rll_ﬂgn -4578.78 | 000 ] 0.00| 0.00 000 0 00
68.00 119.50 Mati+hidup Coml.im:on -4576.78 | 0.00 | 0.00] 0.00 0 00 0 00 i
69.00 0.00 Mati+hidup Combination | 4578.91 | 0.00 | 0.00] 000 | 000 | 000 i
08.00 59.70 Matls higup Combination | 457091 | 000 JNON| "D nn 000
89.00 119.50 Mati+hidup Corabination | 457691 ] 000 | 3.00] 0.00 000 000 .
70.00 0.00 Mati+hidup Combinatinn 6377 | 000]000| 000 000 000
70,00 89.80 Mati+hidu| Combination 59377 | 000 ]000| 000 0 00 0 00
7000 139 80 Mati+hidup Combination 59377 | 000 | 000] 000 0 00 0 00
7100 0 00 Malt+hidup Combination 1AL T0] 000 T o0 U
71.00 83.02 Mali+hidup Combination | 71464 | 000 | 000] 000 | 000 | 000 l
71,00 167.84 Mati+hidup Combinibon 71484 | 000 JOOO[ 000 000 000 i
72.00 0.00 Mativhidup Combination | -71481 | 000 J000| 000 000 | 000 wE‘
72.00 83.92 Mati+hidup C -71461 | 000 |0O00| OO0 0 00 000 ;
72.00 167.84 Mati+hidup Zombinetion | -71461 ] 000 J 000} 000 ] 000 | 000 5
73.00 0.00 Mati+hidup Combination | -23820 | 000|000 000 | 000 | 000 i
73.00 83.92 Mati+hidup Combination | -236.20 | 000 |000| 000 000 0 00 i
73.00 167.84 Mn(l’ﬁup Cornbu.ation -23820 | 000 [000| 000 000 000 1




74.00 0.00 Mati+hidun C: 23820 | 000 Jooo| 000 | 000 0 00
74.00 83.62 _Mati+hidup Conbination | -23820 | 0.00 | 0.00] 000 [ 000 0 00
74.00 187.84 Mati+hidup 2] -236.20 | c.oo Jooo| 000 [ 000 000
75.00 0.00 Matirhidup Combination | -714.61 | 000 Jnoo) 000 | 0C0 000
15.00. £382 i+ i Comkination | -714.61 |-0.00 |000| 000 | 0.00 { 000
75.00 167.84 Mati+hidup (2] -714.81 | 0.00 J 000] 000 | 000 000
76.00 0.00 Mati+hidup C: 71484 | 0.00 | 0.00] 0.00 | 0.00 0.00
76.00 83.92 Mati+hidup Combination 714.84 | 0.00 | 000| 000 | 0.00 0.00

. T ok idhi Comiunation 214 84 D00 Dg 0 00
77 0.00 Lt 1d T S8 ©0—1-6-004—6-00- £-00- 0-00-
77.00 89.80 Mati+hidup C 59377 | 000 |000|] 000 | 000 030
77.00 139.60 Mati+hidup Combination 593.77 ] 000 |000| 0.00 | 0.00 000
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SAP2000 v9.0.3 - File:Kuda kuda 1 - Joint Loads (Hidup) (As Defined) - Kgf, m, C Units




TABLE: Element Foross - Kuda kida Typa 1_
Tistion | OwpitCase CaseTypo 3 i ] 1 [ w2 w
m Text Text Kg? Kyt Kgt | Kgt-m | Kgf-m | Kgt-m
0.00 DEAD nStatc—{  6+.20 | 0.00 ] 000 ] 000 ] 000
0.20 DEAD Linstatic 3120 000 000 | 000 | 000 ] 000
0.40 DEAD LinStatic 8120 500 000 | 000 | 600 | 000
[ oeao | Unawtc_ | 10ac 000 600 | 000 | 600 | 000
T —T T VT R . ﬁ% 000
.80 DEAD Unstatic | 14645 | . 000 10  000_]
0.0¢ DEAD UinStatic 21169 000 0.00 | 000 | 000 | 000
0.6¢ DEAD LinStatc | -211.68 0.00 000 ] 000 ] 600 | 000
1.2¢ DEAD UnStatc__|_211.69 .00 000 | 000 | 000 | 000
0. DEAD Linatatic | _-276.64 0.00 0.00 | 000 | 000 | 000
0.60 DEAD LinStatic_ |_-276.04 0.00 000 | 000 | 000 | 000
1 164 DEAD UnStatic_ | 27604 0.00 000 | 000 | 000 | 0.00
.00 0.00 DEAD Uinetatic 4529 0.00 0.00 | 000 | 000 | 0.00
.00 _ 00 DEAD LinStati, 4929 0.00 0.00 | 000 | 000 | 0.00
00 200 DEAD LinStatic 452 0.00 .00 ] 000 | 000 | 0.00
00 00 DEAD UnStatic | 276.64 0.0 0.00 | 000 | 000 ] 000
7.00 0.80 DEAD UnStatic ] -276.64 5.00 000 | 000 | 000 ] 000
7.00 60 DEAD UnStatic | 27604 0.00 000 | 000 | 000 ] 000 i
8.00 .00 DEAD nSwtic ] 211,60 .00 000 [ 000 | 600 { 000 ;
8.0¢ 60 DEAD Untatc | _-211.6 .00 0.00 | 000 | 000 ] 000
8.0 20 DEAD nStadic | -211.0 0.00 000 | 000 ] 0.00 | 000
.00 0.00 DEAD UinStatic | -148.4: .00 000 | 000 | 000 | 000
2.00 0.4C DEAD UnStatc | _-146.4 .00 000 | 000 | 0.00 | 000
.00 60 DEAD UnGutic | -146.45 00 000 | 000 | 600 | 000
10.00 00 DEAD LinStatic 8120 00 000 | 000 | 000 | 000
10,00 20 DEAD Linftatio 0170 00 000 | 000 | 000 | 000
10.00 40 DEAD TinBiatic 81,20 00 000 | 600 | 000 [ 000
.00 DEAD UnStatic_ | 164417 .00 000 | 0600 | 000 | 000
.37 DEAD UnStic | 164417 00 000 | 000 | 000 ] 000
75 DEAD Unowutc_ | 164417 00 000 | 000 | 000 ] 0.00
2 DEAD Unotatic_ | 164417 0.00 000 | 000 | 000 | 0.00
0 UEAD LinSiatic | 146149 0.00 0.00 | 000 | 000 | 0.00
37 DEAD UnStstic | _1481.49 0.00 0.00 | 000 | 000 | 0.00
75 DEAD UnSiatic 146140 000 000 | 000 | 000 | 000
12 DEAD Unstauc_ | 146148 50 500 ] 000 ] 000 | 0.00
0.00 DEAD Unctatic | 1278.80 00 0.00 | 000 | 000 | 000
037 DEAD UnSutic | 127580 00 600 | 000 | 000 | 000 |
0.75 DEAD UnStatic | 1278 80 T.00 000 | 000 | 000 ] 000
112 DEAD UnSttic | 127860 0.00 000 [ 000 | 000 § 000
0.00 DEAD Unostic | _1086.12 0.00 000 | 000 | 000 | 000
0.37 DEAD Unstatic | 109812 0.00 000 ] 000 | 000 | 00C
0.75 DEAD UnStatic | 106642 0.00 000 | 000 ] 000 | 0.X
112 DEAD LinStave_ | _1096.12 0.00 0.00 ] 000 | 000 ] 0.X
0.00 DEAD Linotatic | 91343 0.00 0.00 | 0.00 ] 600 ] 0.0
0.37 DEAD UnStatc_ | 91343 .00 0.00 | 0.00 | 000 | 0.
0.7 DEAD UnStetic | 91343 00 0.00 | 000 | 000 | 000
(X GEAD LinSicte 91343 .00 0.00 | 0.00 { 600 | 000
000 __DEAD UnStatic | 01343 .00 0.00 | 000 | 000 | 000
037 DEAD UnSutlc | 91343 ) 000 ] 000 | 000 | 000
0.75 DEAD LinBtatc_ | 01343 00 000 | 000 ] 000 ] 000
1.12 OEAD Lin8tst 912.43 000 000 | 000 [ 000 00 ;
.00 DEAD UnSatic  100¢ 0.00 000 | ooc | 000 | 0.00 |
37 DEAD Uinotatic | 109¢ 00 000 | 000 | 000 | 000 |
76 DEAD “Undtetic | 1008 00 000 | 000 | 000 | 000
112 DEAD UnStatc__| 10081 .00 000 | 000 | 000 | 000
0.00 DEAD UnStatic | 1278.& 00 600 | 000 | 000 | 500
0.37 DEAD Gnouts ] 1278 80 00 000 | 000 | 000 | 000 ]
0.78 DEAD Unblstic_ | 1278.60 00 0.00 | 0.00 | 000 ] 000
12 DEAD Lingratio | 127880 0.00 000 | 000 | 0.00 | 0.00
.00 DEAD UnSiatic | 1461.49 0.00 000 ] 0.00 | 006 o.g
3T Dk 126143 0,00 000 ] 000 | 000 | 000
75 Undtatic | 1461490 | . A ] 000 060
12 DEAD Lingtatic | 1461 40 0.0C 000 ] 000 ]
__LinStatic
00 DEAD UnStatic | 104417 X 0.00 | 000
37 DEAD Unstabe ] 1644.17 X 0.0 |_0.00
0.75 DEAD UnStale ] _1644.17 I 000 [ 000
12 TDEAD Undtate | 164417 = 500 | 000
0.00 DEAD UnStat | -1745.89 X 000 | 000
0.50 DEAD Untatc | -1745.89 00 0.00 ] 000
18 DEAD UnStatic | -1745.80 0.00 000 | 0.00
00 DEAD UnSigtc | 1745 80 000 000 | 000
50 DEAD UnSitic | -1745 80 000 000 | 000
119 DEAD Unclatc | 174560 0.00 0.00 | 000
0.00 DEAD Undtetic | 166100 .00 .00 ] 000
0.50 DEAD LinStatic | -1551.80 00 500 | 000
1.10 DEAD Lingiatc__| 155180 00 0.00 | 0,00
0.00 DEAD UnSutl, ] 135791 00 000 | o
0.50 DEAD Lngtate | 135701 00 000 | o
Y 1,19 DEAD Unbistic | -1357.01 00 000 | 00
2000 0.00 DEAD LnStatc | -1163.92 00 0.00 |_0.00
29,00 0.5 DEAD UinGtatic|_-1163.02 0 000 ] 000
.28.00 e D/ nStgtic |
26,00 1.10 DEAD UinBtato | 1163 92 o 000 | 000
27,00 0.00 DEAD UmBtatc | 116302 ) 000 | 000
71,00 0.50 DEAD WSt} 116392 00 000 | 000
27,00 119 DEAD UnState_ | -1163.92 0.00 000 | 000
78,00 090 OEAD Unotatic ] -1357.91 00 0.00_ |_0.00
2800 050 DEAD Ungtatic ] -1357.91 0 000 | 000
% 119 DEAD UnStatic ] -1357.91 00 000 | 0.00
| 2% iSiatic | 136781, ‘
| %00 0.00 DEAD Ungtatic | -1551.90 00 000 | 000 j
200 I DEAD DrBtatc ] -156190 00 000 | 000 | ;
2.0 1 DEAD Ungtate | 185100 00 000 | 000
0,00 00 OEAD Lingtatio ] _-1745.80 0 00 000 [ 000
EX 50 TEAD UnGintic | -1745.80 0.00 000 | 000
0.0C K DEAD UnStetic | _-1745,80 0.00 000 |_0.00




3100 0.00 DEAD LinStatic -1745 80 0.00 000 | 000 [ 000 | 000
31.0 0.5 DEAD LinStatic -1745 89 0.00 000 ] 600 | 000 | 000
31 00 1, DEAD LinStatic ~1745.89 0.00 000 | 0a0 | 000 | 000
3200 0.0 DEAD tinStatic 22450 0.00 00 ] 000 [ 000 | 000
e — ¢ X1, 0.69 DEAD LinStatic 224.50 0.00 000 | 000 0.00 0.00
32.00 1.38 DEAD LinStatic 22450 | -0 0. |—0-00—{-—0.06- .00
33.00 0.00 DEAD LinStatic 267.74 0.00 000 ] 000 | ooo | 000
33.00 0.62 DEAD LinStatic 267.74 00 000 | 000 1 000 | 0.00
LinStatic 267.74 00 000 ] 000 | 000 | 000
3400 000 DEAD. LinStatic 318.57 O O
34.00 0.98 DEAD LinStatic 318.57 0 00 000 { 000 | 000 | 000
34.00 1.65 DEAD LinStatic 310.57 0.00 000 | 000 | oo | 000
35.00 0.00 DEAD LinStatic 373.89 0.00 000 [ 000 [ 000 | oo
35.00 1.15 DEAD LinGtatic 372.88 0.00 0.00 | 000 | 000 | oo
35.00 2.29 DEAD LinStatic 37389 0.00 000 | 000 | 000 | 000
36.00 0.00 DEAD LinStatic 373.80 00 000 ] 000 | 000 | o000 i
36.00 1.18 DEAD UnStaiic 373.80 0.00 000 | 0oo | 000 | 000 | i
36.00 228 DEAD UnStatic 373.89 0 000 ] 000 | 0.00 ] 000
37.00 0.00 DEAD LinStatic 318.57 X 0.00 | 000 | ooo | o000
37.00 096 DEAD UnStatic 318.57 X 000 1 000 | 000 | 000 | '
37.00 1.08 DEAD LinStatic 318.57 .00 000 | 600 | 000 | 000 |
J8.00 0.00 DEAD LinStetic 267 74 0.00 000 | 000 | ooo | poo :
38.00 0.82 DEAD Linitetic 267.74 0 000 | 000 | ooo | ooo |
38.00 1.64 DEAD UnStatic 267.74 00 000 | 000 | 000 | 000 “‘
39.00 .00 DEAD UinStatic 224.50 00 000 | 000 | 000 | 000
30.00 0.69 DEAD UnStatic 224.50 0.00 000 | 000 | 000 | 000
36.00 1.38 DEAD LinStatic 224.50 0.00 000 | 000 | coo | ooo
Frame Station OutputCase CaseType P V2 V3 T M2 M3
2.00 0.00 Hidup LinStatic -104.83 0.00 000 ] ooo | oo0 | 000 I
2,00 0.20 Hidup LinStatic 103 41 000 000 | 000 | 000 ] o000 :
2.00 0.40 Hidup LinStatic 10200 000 000 ] ooo | 000 | 000 :
3.00 0.00 Hidup LinStatic -971.31 0.00 0.00 | 000 | ooo | 000 :
3.00 0 40 Hidup LinStatic -168 49 0.00 000 | 000 | 000 | 000 !
3.00 0.0 Hidup Lingta -105 06 000 000 | ooo [ 000 | ooo | :
4.00 0,00 Hidup LinStaic -239 83 00 000 ] ooo | 000 | 000 '
4.00 0.60 Hidup Linstatic -235.38 00 0.00 | 000 | ooo | 000 :
4.00 120 Hidup LinStatic -231.15 00 000 | 000 | 000 | ooo | :
6.00 0.00 Hidup LinStatic 311.03 0.00 000 | 000 | 000 ] 000 | !
5.00 0.60 Hidup LinStatic -305.38 0.00 000 [ 000 [ 000 | 000 | i
5.00 1.8 Hidup LinStatic 299.73 .00 000 | 000 | 000 | ooo :
8.00 0.00 Hbdue LinStatic 7.91 .00 0 00 0.00 0 00 0 00
6.00 1,00 Hidup LinStxic 14.08 .00 000 | 000 | 000 ] 000 |
6.00 2.00 Hidup LinStatic 22.04 .00 000 | 000 | 000 | coo
7.00 0.00 Hidup LinStatic -31903 0 000 § 000 | 000 ] 000 '
7.00 0.60 Hidup LinStatic 30538 .00 000 ] 000 | 000 | 000
1.00 1.60 Hidup LinStatic -290.73 .00 000 | 000 [ 000 | 000
8.00 0.00 Hidup LinStmic 230.63 .00 000 | 000 ] ooo | 000
8.00 0.60 Hidup LinSteve -236.30 00 000 | 000 | 000 | 000
8.00 1.20 Hidup. LinStatic -231.15 0.00 000} 000 | 000 | ooo
9.00 0.00 Hidup LinSuti: 1713 .00 0.00 [ 000 | 000 | 000
9.00 0.40 Hidup LinStatic -168.48 .00 000 | 000 | 000 ] 000
.00 .80 Midup Lingtatic -165.66 .00 000 | 000 | 000 ] 000 | :
10.00 .00 Hidup LinStatic -104.83 .00 000 [ 000 [ coo | 000 | .
10.00 20 Hidup LinStatio -103.41 .00 000 | 000 | 000 | 000
10.00 4 Hidup LinStstic -102.00 .00 000 | 000 | oo0o | 000 :
12,00 0.0¢ Hidup LinStatic 1627 47 -390 000 ] ooo | 000 ] 000 :
12.00 .3 Hidup LinStetic 1627.47 -1.32 000 | 000 | ooo | ooe /
12.00 .78 Hidup Uinfitstc 1627.47 1% 000 f 000 | 000 | 098 i
12.00 12 Hiu LinStatic 1627.47 390 000] 000 | 0oo ] 000 :
12.00 .00 Hidu Lingtatic 146262 368 000 [ 000 | 000 | 000 :
13.00 .37 Hidup Linstatic 1462.82 12 000 | 000 | b | 098 :
) 13.00 .76 Hidu LinStetic 1462.62 1.2 000 | 000 | 000 ] ove
i i 13.00 112 Hidup LinSiatic 1482.82 3.6 0.00 | 0.00 ] owo ] 000
14.00 .00 Hitup _Lingtatic 1200.14 3.96 0.00 | 000 | 000 | 000
r 14.00 .37 Hidup LinStatic 1200.14 1.32 0.00 | ooo | 000 | 008
[ A 5 —— | —LinStetic | 0.00 | 000 | 000 | o¢8 |
14 00 1.12 Hidup_ LinRletic 1200.14 .90 000 [ 000 [ 000 [ oo
: 16.00 000 Hidup LinStatic 1112.03 -3.00 voo | ooo [ ooo | 000
i 16.00 037 Hidup Uintatic 111203 4.3 oo | vos | 000 | ose
18,00 0.7 Hidup LinStatic 1112.03 1.2 000 ] 000 | 000 | 098 !
15.00 112 Hidup Lingtatic 1112.03 308 000 | 000 | 000 | 0.00 ;
16,00 0.00 Hi Linbiatic 526,69 398 000 | 000 | 0oo | 000 }
16.00 0.37 Hidup Linbtatic 920.80 .32 0.00 | 000 | 0.00 | o0e :
16.00 0. Hidup LnStatic 928.89 1.2 000 [ 000 | 000 | 006
(600 [ 1. Hidup Linowtic_ | 928,09 3% 0.00 | 000 | 000 | 000
17.00 0.0¢ Hidup LinStatic 926.89 390 000 | 000 | 000 | 0.00 :
17.00 0.37 Hidup LinStatic 920,89 -1.32 0.00 ] 000 ] 000 ] 008 !
17.00 0.6 Hidup LinSlatic 926 80 12 000 | 000 | oo0 | 008 I
17.00 1.92 Hidup LinBitic 926 89 300 000 | 000 | 000 | 000 I
18.00 0.00 Hidup LinBlatiu 111203 360 000 ] 000 | 000 | ooo
18.00 037 Hidup LinStatiu 1112.0 A.32 000 | 000 | 000 [ 008
18.00 0.76 Hidup inStatic 1112.03 1.2 000 | 000 | 000 | 008
18.00 112 Hid LinStatic 11120 2,08 000 | 000 | 000 | 000
190.00 0.00 Hidup _LinStatic 1290.14 KX 0.00 | 000 ] 000 | 000 |
19.00 0.37 Hidup LinStatic 120014 -1.32 0.00 | 000 | 000 | 068 |
19.00 0.78 Hidup LinBtatio 120014 2 000 | 000 | 000 f 006
19.00 .12 Hidup LinStatiz 1200.14 08 000 | 000 | 0.00 | 0.00 |
20.00 .00 Hidy LinStatic 1482.82 3.6 0.00 | 000 | 000 [ 0.0
20.0¢ .37 Hidup L inStatic 1462.62 -1.32 0.00 | 000 ] 000 | 0.0
20.0( 75 Hidup LinBtatic 1462.82 1.32 000 | 000 | 000 | oo
20.00 .12 Hidup LixStatic 148282 | 398 000 | 000 | ooo | 000
21.00 .00 Hidup Lintatio 1627.4 -3.98 000 | 000 | 000 | 000 !
21,00 03 Hidup LinGtatic 1027.4 -1.32 0.00 | 000 | 000 [ 008 i
21.00 0.75 Hidy| LinStatic 1627.4 1.2 000 | 000 | 000 | 0s9e B
21.00 1.12 Hidup LinStatic 1627.4 3.98 000 | 000 | 000 | 000
2.0 0.00 Hidun LirStatic -17290.56 2.8 000 | 000 ] 000 ] 000
20 0.50 Hidu [ UinStatic -1728,14 0.00 000 ] ooo | 0.00 | 1.18
22,00 1.10 Hidup LinStatic -1726.73 3.08 0.00 | 000 | 0.00 ] 000 |




2300 0.00 Hidup Unatatic | _-1726 56 3% 000 | 000 | 000 | 000
23.00 0.50 Hidup LinStatic | _-1728.14 0.00 000 | 000 | 000 | 118
200 116 Fidup_ LnStetic | 172673 396 900 | 000 | 000 | 000
2400 0.00 vidup Linstatic | _-1554.73 308 000 | 000 | 000 | noo ‘
24.00 59 Hidup LinStatic -1553.52 0.00 000 0.00 0.00 1.18
24.00 Hid ——LinStatic—[—-155V.81¢ .. __J, -] L 0.00 1 0.00 0.00
2500 0 Fidup UnStatic | | -1371.36 3.9 000 | 000 | 000 | 000
2500 0.59 Hidup Linstatc_ | -1369.95 0.00 000 | 000 | 000 | 118
2500 119 Ficu [ Gnswte | 13853 3.98 000 | 000 | 000 | 000
[ 000 m SFres — o-00—{ o
28.00 0.50 Hidup UnStatic | 178082 | 000 ] o001 000 | 18
_”;m 1.10 Hidup LinS:atic ~1179.41 3.08 0.00 0 00 0 00 000
27.00 0.00 Hidup UinStatic | _-1179.4 3.06 000 ] 000 | 000 | 000
27.00 0.50 Fidu UnStatic | _-1180.62 0.00 000 | 000 | 000 | V18
27.00 1.18 HEEL LinStatic -1182.24 3.58 0.00 0.00 0 00 000
26.00 0 Fidup LinStatic | _-1366.53 398 000 | 000 | 000 | 000
[ 2800 59 Hidup Linctatic | -1369.95 0.00 000 | 000 | 000 | 118 :
28.00 19 Hldug LinStat.c -1371.36 3.8 0.00 0 OC 0.00 0.00 |
(2000 00 Fidup Linstatic | 1851, 3.0 000 | 000 | 000 | 0.00 |
26.00 Hidup _ LinSustic -15653.32 0.00 000 ] 000 ] 000 ] 118 i
[ 20 119 Hidy LinStatic |_-1554.73 396 000 | 000 | 000 | 0.00 J
388
30.0¢ Hidup LinStatic -1728.73 -3.08 0.00 0 00 0.00 0.00
30.0X 50 Hidup LinStatic | _-1726.14 0.00 000 | 000 | 600 | 118 4
0.00 kD) Hidup Lindtatic__| 1720 58 306 000 | 000 | 000 | 000 i
31.00 0.00 Fidup Unstatic | _-1726.73 306 000 | 000 | 000 | 000 i
31.00 0.59 Fidup Linstatc | -1726.14 0.00 .00 | 000 | 000 | +i8 J
31.00 1.10 Fidup Unstatic | _-1726.58 390 000 | 000 | 000 | 0.00 i
32,00 0.00 Hiddp LinStatic 199.50 3.6 0.00 | 0.00 | 0.00 | 0.00 [
32.00 080 Fidup_ UinStatic 202,33 0.00 0.00 | 000 | 000 | 1.6 i
2.00 138 Hidup LinStatic 20515 3 08 000 | 000 | 000 | 0.00 i
33.00 0.00 Hidup_ inStatic 248,85 396 600 | 000 | 000 | 0.00 ‘
33.00 0.82 Hidup_ LinBtatic 253,00 0.00 000 ] 000 | 000 | 162 !
33.00 1.64 Hidup LinBiatic 267.30 .90 0 00 000 000 0.00 i
34.00 0.00 Hidup LinStatio 304 03 300 000 | 000 | 000 ] 000 .
34.00 0.08 Hidup Linsiate 31068 0.00 000 | 000 | 000 | 1 f
34.00 1,08 Hidup__ LinStatic 316.23 308 000 [ 000 [ 000 [ 600 ;
35.00 0.0 Fidup LinBlavc 307 7 390 000 | 000 | 000 | 000 :
35.00 145 Hidup LinStatic 374, 0.00 000 | 000 | 000 | 227 :
35.00 3. Hidup Ui Siatic 301, 200 600 | non | non | om :
36.00 0.00 Hidup Unstatic | 967, 396 0.00 | 000 | 000 | 000 | -
36.00 1,15 Fidup LinStatic 374,62 0.00 00 | 000 | 000 | 227 ;
.00 228 Fidup UinStatic 381.8 396 000 | 000 | 0.00 | 000 ;
37.00 0.00 Hidup LinStatic 304.63 3.98 0.00 | 000 | 000 [ 000 :
37.00 0.9¢ HM\IE LinSutic 310.58 0.00 0.00 0.00 0.00 1.93 )
37.00 198 Hidup LinStatic 316.23 3.98 000 | 000 | 000 [ 0.00
38.00 0.0¢ Hidup Linstatic 248,85 3,00 000 | 000 | 000 | 000
38.00 0.82 Fidup TinStaric 253.00 0.00 600 | 000 | 000 | 162
38.00 164 Hidy UinStatic 25729 396 600 | 000 | 000 | 000
3.0 0.00 Fidup LinSatic 199.50 3.8 000 | 000 | 000 | 000
Y 0.60 Fidup UinStatic 20233 0.00 000 | 000 | 000 | 13
30.00 1.38 Hidup LinStatic 205.15 396 000 | 000 | 000 | 000
Frame | _Station OutpitCase CaseType P V2 vl T ] w | W
2.00 0.00 ] _COMB Hidup+Mati_| Combination | -265.18 .00 000 | 000 | 000 | 000 )
200 020 || _COMB HidupsMati_| Combination | -262.90 0.00 000 | 000 | 000 | 000 :
2.00 0.40 COMB HidupsMati_| Combination | _-260.64 0.00 000 | 000 | 000 | 000 ‘
3.00 0.00 | COMB Hidup+Mati | Combination | _-440.84 0.00 000 | 000 | 000 | 000 :
3.00. 040 | COMB HiduptMsi | Combination | 44532 000 000 | 000 | 000 | 000 w
3.00 00| COMB Hidupshati | « 44079 000 000 | 000 | 000 | 000 - ;
400 00| COMB Hidup+Mati | Couination | 83743 0.00 000 | 000 | o0 | 000 1
4.00 00 |_COMB Hidup*Matl | Combination | _-630.65 00 000 | 000 | 000 | 000 ;
400 20 ]_COMB Hidupshetl_| Combination | 620,67 00 000 | 000 | 0.00 | 00
5.00 0.00 COMB Hidup+Msti | Combination | 6206 .00 000 | 000 | 000 | 000
5.00 0.60 | COMB Hidup+Mati | Combination | 820.93 0.00 0.00 | 0.00 | 0.00 | 00
500 1.0 | GOMD Hidup+Mat | Combination |  811.08 [ 000 | 000 000
6.00 0.00 COMB RidupsMati_| Comitination | 7181 0.00 000 | 000 | 000 | 000
4-“——‘@_;% Combination 83.11 0.00 0.00 000 0.00 0.00
6.00 00| COMB HiduotMati | Combination | 0441 0.0 ] 000 ] o0
7.00 00| COMB HidupsMati | Combination | 82097 0.0 000 | 000 | 000 | 000
7.00 00| _COMB Hidup+Mati | Combination | _-820.93 X 000 | 000 | 000 | 000
7.00 1.60 COMB Hidup+Mati_| Combination | _-811.88 0.0 000 | 000 | 000 | 000
.00 000 | _COMB HidupvMati | Combiaation | 6374 0.00 000 | 000 | 000 | oo
3.00 0.00__|_COMB Fidup+hati_| Comblnation | 8306 0.00 000 | 0.00 ] 000 | 000
8.00 120 | COMB HidupéMati | Combinstion | 623.8 00 000 | 000 | 000 | 000 ‘
9.00 0.00 COMB HidupMsti | Combinution | -449.84 .00 000 { 000 | 000 ] 000 i
2.00 0.4 COMB HidupsMati_| Combination | 44532 .00 000 | 000 | 000 [ 000 :
2.00 66 COMB Hidupshiasti | Comuination | _ 440.79 .00 000 | 000 | 000 | 000
10.00 06 COMB Hidup+Msti | Combination | 26518 00 000 | 000 | 000 | 000
10.00 20| COMB HidupeMa't | Combination | 262,90 00 000 | 000 | 000 | 000 :
n— P———_
10.00 40| _COMB Hidup-Mati_| Combination | _-260.64 .00 000 | 000 ] 000 | 000 i
T2 00| COMB Hidup+Mati | Combunation | 457605 3 000 | 000 | 000 | 000
1200 3 COMB HidupsMati |_Combination | 4576 95 21 000 | 000 | 000 | 158
1200 75| COMB Hidup*Mati | Combinaton | 4570.06 11 000 | 000 | 000 | 158
[ 1200 112 COMB HidupsMati | Combination | _4576.05 ) 0.00 | 0.00 | 000 [ 000
13.00 0.00 | COMB Hidup+Mati | Combiration | 4094.31 233 000 | 000 | 000 | 000
13.00 0.37 COMB Hidup*Mati | Combination | _4094.31 211 000 | 000 ] 000 | 158
13.00 075 | _COMB HidupsMati | _Combination | _4004.3 211 000 ] 000 | 000 ] 158
13.00 12 COMB HidupNati | Comtinstion | _4064.3 [FY) 000 | 000 | 000 | 000
14.00 100 |_COMS thaupsMatl | Combination | 506,78 233 000 | 000 | 000 | 000
14.00 37 COMB Hidy “Combination | 3508.7 21 000 | 000 | 000 | 138
[ 1400 78 COMB Hidupshati | Combination | _3606.78 211 700 | 000 | 000 | 158
14.00 42 COMB HidupeMati | Combination | 3506 78 833 600 | 000 | 000 | 000
15,00 00 COMB Hidup*Mati | Comoination | 3004 60 IE) 000 | 000 | 000 | 000
15.00 .37 COMB Hidup*Mat_| Combinaton | 306450 21 000 | 000 ] 000 ] 158
15.00 75 COMB Hicup*Mati | Combination | 3094.50 Xl 000 | 000 | 000 | 158
15.00 12 'COMB HidupsMati_| C on | 300450 33 000 | 000 | 000 | 0%
16.00 .00 COMB HidupsMati | Covabination | 2582.34 23 000 | 600 | 000 | 000
16,00 37 COMB Hidupstdat_| Combinaton | 2652.34 211 000 | 000 | 000 | 138
16.00 075 COMB Hidup*Mati_| Combination | _2562.34 FXE) 000 | 000 | 000 | 158




16.00 112__| COMB HidunMati | Combination | 256234
17.00 0.00__| COMB HidupeMati_| Combination | 2582 34
17.00 0.37__|_ COMB Hidup*Msti_| Combinstion | 2562.34
1700 076__| COMB Hidup*Mati_| Combination | 256234
17.00 112__| COMB Hidupsmeti | Combination | 256234
16.00 0.00__|_COMB Hiduptiati_ | Comintion | 309455 £33 0.00 0.00 | 000
18.0¢ 0.37__|_COMB Hidup+Mati_| Combination } 308450 21 00 | T35
16.0 0.75__| COMB Hidup+Mat | Combinaton | 2094.59 2 0.00 0.00 | 158
18.00 112__| COMB Hidup*Mati_ | Combination | 308450 [T 000 000 | oo
1000 " i 1 Combication | 356878 £6.33 000 000 [ 000
3 ; : Combinvtion | 350878 1211 1 000 | 000 [ 1%
18.00 0.75 | COMB HidupsMati | Combination | 350678 L) 0.00 000 | 158 —
19.00 1.12__| COMB HidupeMati | Combination | 3580.78 8.33 0.00 0.00_| 000
20.00 0.00__| COMB Hidup»Mati_| Combination | 408431 £33 0.00 000 | 000
20.00 03 COMB Hidup-Mati_| _Combinatior, | _ 4084.31 2.1 000 000 | 158
20.00 07 COMB Hidup+Mati | Combination | 408431 211 0.00 000 | 158
20.00 X} 'COMB Hidup»Mati_| _Combination | _4094.31 .33 0.00 000 | om0
21.00 0.0 COMB HidupsHati | Combisation | 4576.85 233 0.00 0.00 | 600
21.00 0.37__| COMB Hidup*Mati_| Combination | 457695 21 0.00 0.00 | 158
21.00 0.75__| COMB HidupeMat | Combination | 4578.65 211 0.00 000 [ 158
21,00 112__| COMB Hidup+Mati | Combinabon | 457695 633 0.00 0.00 | 000 '
22.00 0.00__|_COMB Hidup+Mati_| Combinstion | _4862.35 23 0.00 000 | 000
2200 0.50__| COMB Hidup+Mati | C. 4860.00 0.00 0.00 0.00 | 168
2.00 40 | COMB HiduprMatl | Comiination | 4857.83 .33 0.00 000 | 000
200 00| COMB HidupsMati_| Combination | 4862.35 &2 0.00 000 | 0.00
23,00 50__] COMB liidup+Mati | Combination | 4860.00 0.00 000 000 | 188
2.00 11 COMB Hidup+Msti_| Combination | 4857 83 6.3 0.00 0.00 | 000
24.00 0.00 ‘COMB Hidup+Mati_| Combinaton | 4349.85 *3 0.00 0.00_| 000
24.00 0.56 COMB HidupeMat_| G ion | 424750 0.00 0.00 0.00 | 168

24.00 1.4 coMB Hidelﬁ Combination | 4345.33 8.33 0.00

25.00 0.00 COMB Mati | Combination | -3823.67 -8.33 0.00

000
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
000
000
0.00
9.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

26.00 0.00 COMB Hidup+tAati | Combination | -3288.20 £.33 0.00 | 0.00 { 0.00 0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 00
0.00
0.00
0.00
0.00
000
0 00
000
0.00
0.00

00

00

00

25.00 0.59 COMB Hidup+Mati | Combination | -3821.41 0.00 0.00 0.00 | 188
25.00 1.19 COoMB Hidu-wMRﬂ Combination -3819.15 433 0.00 0.00 0.00
2600 0.50 COMB Hidup+Mati | Combination | -3286.03 0.00 0.00 0.00 | 188
26.00 1.19 coms Mati J Combination | -3263.77 6.33 0.00 0.00 | 0.00
27.00 0.00 COMB Hidup+Mati | Combiration | .-3283.77 .8.33 0.00 0.00 | 0.00
27.00 0.50 COMB Hidup+Mati | Combination | -3266 03 0.00 0.00 000 | 188
27 00 1.4 Mati { Combination | -3208.29 6.33 0.00 000 | 000 |
2600 | 000 COMB Hidup+Mati | Combinstion | -3818.15 43 0.00 0.00 | 0.00
28.00 0.59 COMB Hidup+Mati | Combination | -3821.41 0.00 0.00 0.00 | 188
28.00 119 COMB HidupsMati_| Combinstion | -3823.67 6.3 0.00 0.00 | 0.00
29.00 0.00 COMB Hidup+Msti | C 4345.33 .33 0.00 0.00 | 0.00
20.00 0.69 COMB Hidup+Moti_| Combination | -4347.60 0.00 0.00 0.00 | 188
20.00 1.19 COMB Hidup+Mati | Combination | -4340.85 6.33 0.00 0.00 | 0.00
30.00 0.00 COMB Hidup+Mati | Combinction | 4857.83 £.33 0.00 000 ] 0.00
30.00 0.50 COME Hidup+Mati | C -4860.09 0.00 0.00 000 | 108
HEX) 119 COMB Hidup+Mati | Combination | 4662.35 8.3 0.00 000 | 000
31.00 0.00 COMB Hidup+Mats | Combination | 4857.83 £.33 0.00 0.00 | 0.00
31.00 0.56 COMB HidupsMsti | C -4860.00 0.00 0.00 0.00 | 188
31.00 1.1 COMB Hidup+Msti | Combination | 4862.35 6.33 0.00 0.00 | 0.00
32.00 0.00 COMB Hidup+Msti | Combination | 588,81 £.33 0.00 000 | 000
52.00 0.6¢ COMB HidupsMati | Combinaticn | 503.13 0.00 000 000 | 218
32.00 .30 COMB HidupsMati | Combination | 597.85 6.33 00 0.00 [ 0.00
33.00 .00 COMB HiduprMati | Combination | 710.48 £.33 .0C 000 | 0.00
33.00 .62 COMB HidupeMati | Combination | 72824 0.00 X 000 | 260
33.00 84 COMB HidupsMati | Combmation | 733.02 6.3 0.00 0.00 | 0.00
34, .00 COME Higup+Met | Combination | 870.10 £.33 0.0C 000 | 0.00
34.00 .00 COMB HidupeMati_| Combination | 870.20 0.00 .00 0.00 | 300
.00 158 COMB HidupsMati | ComLination | 850 26 [E) [T 000 | 000
38.00 0.00 COMB |HdupiMati | Comblnation | 1037.08 CE) 0 000 ] 000
238.00 716 COMB HidvpeMati | Combinstion | 1048.30 000 0 00 0.00 | 202
38.00 220 COMSB Hidup+Mati | Combination | 1080.70 6.3 0.00 0.00 | 0.0
38.00 0.00 COMB HidupeMatl ] Combinction | 1037.00 833 .00 0.00 | 0.00
30.00 .18 COMB Hidup+Mati | Combination | 1048.30 0.00 .00 0.00 | 363
26.00 2.20 COMB HidupsMai | Combination |~ 1050.70 6.33 .0C . 0.00 | 0.00
3% | ow ] srote |68 1 o000 [ ¢ 000
37.00 .96 COMB HidupeMatl | Combination | 870.20 .00 000 | 000 | 000 | 30e
8| COMB Hidugohs | Combin (XY 0,00 | bov | ow | 000
e — e fj b
38.00 .00 B HidupeMsti | Combination 710.40 833, .00 ] 000 | 00 §
38.00 .82 COMB HidupeMati [ Combinasion | 720.24 .00 00 | 000 ] 000 ] 260 i
30.00 84 COMB HidupsMatt | Combination | 733.02 633 0 | 000 | 000 | 0.00
30 00 .00 COMB HidupsMati | C 588 61 ¥ 000 ] 000 ] 000 | 0.00
39.00 69 COMB Hidup+Mati_| Combination |  603.13 0.00 000 | 000 | 000 [ 218
39.00 .38 COMB Hidup+Msti | Combination | 50765 6.33 000 | 0.00 | 006 | 0.00
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Analisa Daya Dukung Tanah Cara Bowles

—————Dari-data-sondir, makadicar qerata-rardandidapatkan:
No Boring | Data qc rata-rata |
(Kg/em?)
SR 1 50
SR 2 40
SR3 60
SR 4 50
SRS 40
SR 6 60
SR 7 60

Dengan Lebar prediksi 1,8 m

Digunakan rumus:

qa=

33 B

gg[B+o,3o

]Kn’ (kg/sz)

K,=1+033.D/B
K, max =1,33

B = Lebar Pondasi
D = Kedalaman Pondusi

Maka didapatkan nilai rerata seperti dalam tabel dibawah ini:

No Boring Data qc rata-rata Tegangan Ijin rata-rata |
(Kg/cm?) ( KN/m?) \
SR 1 50 274,28
SR 2 40 219,43
SR 3 60 329,14 ’
SR 4 50 274,28 ﬁ:
SRS 50 274,28
SR 6 60 329,14
SR 7 60 329,14 ‘

Sehingga digunakan tegangan ijin rata-rata = 275 KN/m?



Menghitung Tegangan ijin dengan Persamaa

Bowles (1968)

| =3

- 2(3+0,30
33

B,

)Kd(kg/cmz)

= Lebar Pondasi
= Kedalaman Pondasi
,=1+033.D/B

K, max =133

SR1
D 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
B 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80
Kd 1.09 1.18 1.28 1.37 1.46 1.55 1.64 1.73 1.83 1.92 2.01 2.10
Kdpakai] 1.09 1.18 1.28 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1.33
qc 50.00 | 20.00 | 150.00 | 100.0C || 110.00 | 75.00 { 50.00 | 15.00 | 70.00 | 50.00 | 210.00 | 250.00
gqa 22513 | 97.62 | 788.83 | 548.57 || 603.43 | 411.43 | 274.28 | 82.29 | 384.00 | 274.28 | 1151.99]1371.42
SR2
D 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50
B 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80
Kd 1.09 1.18 1.28 1.37 1.46 1.56 1.64 1.73 1.83 1.92 2.01
Kdpakai| 1.09 1.18 1.28 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1.33
~gc 25.00 | 45.00 | 30.00 | 40.00 | 55.00 | 40.00 | 60.00 | 40.00 i 50.00 | 200.00 | 240.00
qa 112.57 | 219.63 | 157.77 | 219.43 ]| 301.71 | 219.43 | 329.14 | 219.43 | 274.28 | 1097.14] 1316.57
SR3
D 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
B 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80
Kd 1.09 1.18 1.28 1.37 1.46 1.55 1.64 1.73 1.83 1.92 2.01 2.10
Kdpakaif 1.09 1.18 1.28 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1.33
qc 30.00 | 60.00 | 60.00 | 100.00 | 180.00 { 50.00 | 37.00 | 50.00 | 90.00 | 50.00 | 130.00 | 190.00
ga 135.08 | 292.85 | 315.53 | 548.57 | 987.42 | 274.28 | 202.97 | 274.28 | 493.71 | 274.28 | 713.14 | 1042.28




SR4

D 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
B 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80
Kd 1.09 1.18 1.28 1.37 1.46 1.55 1.64 1.73 1.83 1.92 2.01 2.10
Kdpakai] 1.09 1.18 1.28 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1.33
gc 60.00 | 40.00 | 50.00 | 90.00 0.00 | 70.00 | 50.00 | 30.00 | 50.00 | 40.00 | 100.00 § 160.00
ga 270.16 | 195.23 | 262.94 | 493.71 | 438.86 | 384.00 | 274.28 | 164.57 | 274.28 | 219.43 | 548.57 | 877.71
SRS
D 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
B 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80
Kd 1.09 1.18 1.28 1.37 1.46 1.55 1.64 1.73 1.83 1.92 2.01 2.10
Kdpakai| 1.09 1.18 1.28 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1.33
qc 60.00 | 50.00 | 15.00 | 200.00 | 180.00 | 80.00 | 40.00 | 25.00 | 25.00 | 50.00 | 50.00 | 100.00
gqa 270.16 | 244.04 | 78.88 |1097.14] 987.42 | 438.86 | 219.43 | 137.14 | 137.14 | 274.28 | 274.28 | 548.57
SR 6
D 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
B 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80
Kd 1.09 1.18 1.28 1.37 1.46 1.55 1.64 1.73 1.83 1.92 2.01 2.10
Kdpakai| 1.09 1.18 1.28 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1.33
qc 30.00 | 180.00 | 40.00 | 55.00 | |60.00 { 40.00 | 40.00 | 30.00 | 60.00 ! 50.00 } 130.00 | 210.00
ga 135.08 | 878.54 | 210.35 | 301.71 | B29.14 | 219.43 | 219.43 | 164.57 | 329.14 | 274.28 | 713.14 [1151.99
SR7
D 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
B 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80
Kd 1.09 1.18 1.28 1.37 1.46 1.55 1.64 1.73 1.83 1.92 2.01 2.10
Kdpakai] 1.09 1.18 1.28 1.33 133 1.33 1.33 1.33 1.33 1.33 1.33 1.33
qc 30.00 | 180.00 | 40.00 | 55.00 | |60.00 | 40.00 | 40.00 } 30.00 | 60.00 § 50.00 } 130.00 | 210.00
qa 135.08 | 878.54 | 210.35 | 301.71 | 320.14 | 219.43 | 219.43 | 164.57 | 329.14 | 274.28 | 713.14 [1151.99

SR1




) 0.50 1.00 150 | 2.00 | 250 3.00 | 3.50 400 | 450 | 500 | 550 | 6.00
B 1.80 180 | 1.80 1.80 1.80 1.80 1.80 180 | 1.80 | 1.80 1.80 1.80
Kd 1.09 118 | 1.28 137 | 146 155 | 164 173 | 183 | 192 | 201 2.10
Kdpakai| 1.09 118 | 1.28 1.33 133 133 | 1.33 133 | 1.33 | 1.33 1.33 1.33
qc 50.00 | £0.00 [ 50.00 [ 50.00 .00 | 50.00 | 50.00 | 50.00 | 50.00 | 50.00 | 210.00 | 250.00
qa | 225.13 | 244.04 | 262.94 | 274.28 | 774.28 | 274.28 | 274.28 | 274.28 | 274.28 | 274.28 | 1151.99] 1371.42
SR 2
D 0.50 1.00 150 | 2.00 J[250 | 300 | 350 400 | 450 | 500 | 550
B 1.80 180 | 1.80 1.80 1.80 1.80 1.80 180 | 180 | 1.80 1.80
Kd 1.09 118 | 1.28 1.37 1.48 1.55 1.64 173 | 183 | 1.92 | 2.01
Kdpakai] .09 118 | 1.28 133 [ [1.32 1.33 1.33 132 | 133 | 1.33 133
qc 40.00 | 40.00 | 40.00 | 40.00 | |40.00 | 30.00 | 40.00 | 40.00 | 40.00 | 40.00 | 240.0C
qa | 180.11 | 195.23 | 210.35 | 219.43 | 219.43 | 219.43 | 219.43 | 219.43 | 219.43 | 219.43 [1316.57
SR3
D 0.50 100 | 150 | 2.00 |[250 300 | 350 | 400 | 450 | 500 | 550 | 6.00
B 1.80 180 | 1.80 1.80 1.80 1.80 1.80 180 | 1.80 | 1.80 1.80 1.80
Kd 1.09 118 | 1.28 1.37 1.46 1.55 1.64 173 | 183 | 192 | 2.01 2.10
Kdpakai| 1.09 118 | 1.28 1.33 1.33 133 | 133 133 | 1.33 | 1.33 133 1.33
qc 60.00 | 60.00 | 60.00 | 60.00 | |60.00 | 60.00 | 60.00 | 60.00 { 60.00 | 60.00 | 130.00 | 190.00
“qa | 270.16 | 292.85 | 315.53 | 329.14 | [329.14 [ 329.14 | 329.14 | 329.14 | 320.14 [ 329.14 | 713.14 [ 1042.28
SR4
D 0.50 1.00 [ 150 [ 200 || 2.50 300 | 350 | 400 | 450 | 500 | 550 | 6.00
B 1.80 1.80 1.80 180 || 1.80 1.80 1.80 180 | 180 | 180 1.80 1.80
Kd 1.09 118 | 1.28 1.37 || 1.46 1.55 1.64 173 | 1.83 192 | 201 2.10
Kdpakai| 1.09 1.18 1.28 1.33 1.33 1.33 1.33 133 | 133 | 133 1.33 1.33
qc 50.00 | 50.00 | 50.00 | 50.00 || 50.00 | 50.00 | 50.00 | 50.00 | 50.00 | 50.00 | 100.00 | 160.00
qa | 225.13 | 244.04 | 262.94 | 274.28 |/274.28 | 274.28 | 274.28 | 274.28 | 274.28 | 274.28 | 548.57 | 877.71
SR 5
D 0.50 1.00 | 150 | 200 [ 250 300 | 350 | 400 | 450 | 5.00 550 | 6.00
B 1.80 180 | 1.80 1.80 1.80 1.80 1.80 180 | 180 | 1.80 1.80 1.80




Kd | 1.09 1.18 1.28 1.37 1.46 1.55 1.64 1.73 1.83 1.92 2.01 2.10
Kdpakai| 1.09 1.18 1.28 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1.33
_qc 50.00 | 50.00 [ 50.00 | 50.00 .00 | 50.00 { 50.00 | 50.00 | 50.00 { 50.00 | 50.00 | 100.00
ga 22513 | 244.04 | 262.94 | 274.28 | 274.28 | 274.28 | 274.28 | 274.28 | 274.28 | 274.28 | 274.28 | 548.57
SR6
D 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
B 1.80 1.80 1.80 1.80 160 | 1.80 1.80 1.80 1.8C 1.80 1.80 1.80
Kd 1.09 1.18 1.28 1.37 1.46 1.85 1. 1.73 1.83 1.92 2.01 2.10
Kdpakai| 1.09 1.18 1.28 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1,33 1.33
qc 60.00 | 60.00 | 60.00 | 60.00 | /60.00 | 60.00 | 60.00 | 60.00 { 6C.0C | €0.00 | 130.00 | 210.00
ga 270.16 | 292.85 | 315.53 | 329.14 | 8329.14 | 329.14 | 329.14 | 329.14 | 329.14 | 329.14 | 713.14 | 1151.99
SR7
D 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
B 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80
Kd 1.09 1.18 1.28 1.37 1.46 1.65 1.64 1.73 1.83 1.92 201 | 210
Kdpakai} 1.09 1.18 1.28 1.33 133 | 133 1.33 1.33 1.33 1.33 1.33 1.33
qc 60.00 | 60.00 | 60.00 | 60.00 | [60.00 | 60.00 | 60.00 | 60.00 | 60.00 | 60.00 | 130.00 | 210.00
- qa 270.16 | 292.85 | 315.53 | 329.14 | 329.14 | 329.14 | 329.14 | 329.14 | 329.14 | 329.14 | 713.14 | 1151.99
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SITE IN\/ESTIGATION PLAN

prmg{:f

Location Kampus UPN "Veteran" J' ngkar Utara Yogyakarta

sr-1 @2l
t +99.35m
SR-2 A
+99.83m
SR-3 A
+99.80m
B-2
SR-4A)
+99.77m
SR-5 A
+99.70m
SR-6 k
*99.77Tm

SR-7@Ea 2

+99.78 m
NOTE : AN
Elevasi acuan + 100.00 m adalah lantai teras LEGEND: _
Gedung Jurusan llmu Ekonomi Studi A = Cone Penetration Test 2 ton
Pembangunan (Sebelah Selatan Gedung Rencana) O = Bore Hole J
SOIL MECHANICS LABORATORY « CIVIL ENGINEERING DEPARTMENT . GADJAH MADA UNIVERSITY ,I
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CONE PENETRATION TEST (2 TON)

Project  : Gedung Fakultas Ekonomi Jurusan Akuntansi Elevation : - 99.85 m
UPN-"Veteran" Yogyakarta Date : 8 October 1998
Location : Kampus UPN, J1. Lingkar Utara, Yogyakarta Weather  : Sunny
Testno——SR-1 Tested by - Mulyono
N
i 0 500 1000 1500 2000 '
g~ 0 L 100 150 200 ‘
0 T T T T T Tkl T T 1T T ] ]
\ \ s 1 -
1 T
\ ia <]
21 RNCHPS r
\ L -. ‘
3 N “ B = .
4 /A: ’ |+ s
™ .
e I
\, B ;
5 3 - = |
JI i [ = — [ !I
] | ;
7 !
f
3 _f
I
8 5
£ ,
£.10 ]
8 #
I ] |
|
12
13
1%
15
18
7
‘ |
18
18
20 1 [ ]
i » 0 1 2
FR-> 0 5 10
q¢'= ——— 22 Cone Resistancs (‘kglcm’) f, = = = Sida Friction (kg’cm’)
fi = ~—=- = Cumuistive Friction (kg/em’) FR=.e-x = Friction Ratlo = {,/q. (%) |
SOIL MECHANIZS LABORATORY - CIVIL ENGINEERING DEPT. - GADJAH MADA UNIVERSITY J
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DIR2.X18

Project  : Gedung Fakultas Ekonomi Jurusan Akuntansi Elevation : +« 9983 m
UPN "Veteran" Yogyakarta Date : 8 October 1998
Location- : Kampue 1PN 11 T ingkar Utara Yogyakarta Weather : Sunny
Testno. :SR-2 Tested by  Mulyono
fi > 0 500 1000 1500 2000
Qe 0 o5 100 150 200
0 -
| T 1
o
\ IR
2 -4 s LT
3 A ne ‘b
=s S |
. Lt S " O e S8
N 1T 1
[ ~\ B —_— Db ‘
, ) <] t
. 8 ' x
7 ‘
8
9
E
£ 10
3
: :
11
12 \
13
14
15 4
16
17
18
18
20 ;
f; - 0 1 2
FR-> 0 5 10
Gc = —— = Cone Resistance (kg/em’) f, = — = Side Friction (kg/em) |
f, = ==~ = Cumdative Friction (kg/em’) FR=:-+ = Friction Ratlo = 1,/ (%) _J
SOIL MECHANICS LABORATORY - CIVIL ENGINEERING DEPT. - GADJAH MADA UNIVERSITY



CONE PENETRATION TEST (2 TON)
Project  : Gedung Fakultes Ekonomi Jurusan Akuntansi Elevation : + 9980 m
UPN "Veteran" Yogyakarta Date . 10 October 1998
Location : Kampus UPN, Jl. Lingkar Utara, Yogyakana Weather  : Sunny
Testno - SR-3 Tested by - Mulvono
fi> 0 500 1000 1500 2000 }
Q= O 50, 100 150 200
0 .
3  Pin
\ , 1
1 < P
\ = 7
2 1% 1
3 A ! . ol
< =
4 e ;
' fw I
5 \n - !’ -
6 =
‘g | ‘
8
_ 0
£
5‘1 10 {
a
11
12
13
i 14
V 15
16
;‘ ' .17 r
i . i
| 18 i
18 |
, |
FR= 0 5 10
Qe = —— = Cone Resistance (kg/e’) .w% * f, = — = Side Friction (kg/enr)
f, = ~= =~ = Cumulative Friction (kg/cm’) FR=:---: = Friction Ratio = 1,/g, (%)
SOIL MECHANICS LABORATORY - CIVIL ENGINEERING DEPT. - GADJAH MADA UNIVERSITY
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CONE PENETRATION TEST (2 TON)

Project : Gedung Fakultas FEkonomi Jurusan Akuntansi Elevation :+9973m
UPN-*Vetzren*-Yogyakarta— Date .9 October 1998
Location : Kampus UPN, J1. Lingkar Utara, Yogyakarta Weather  : Sunny
lCSI nO . SR"" . TCQtC&-: by . }Viu-} y‘v:v
Q- 0 5 100 150 200
0
~ 1L |
1 \ i Ko ,\
Y B py ;
ANE -
2 1% = ’ !
v = i
AY N —
3 \ D% ;
J -] ;
4 ) e |
"H —— L d b '
-5 N . :,
Y ) h ~ |
[ \‘ sl T
7
8
8
E
5 10
a
-]
11
12
13
14
15
16 {—
]
17
ﬁ
' 18
. 18
20
fg - ) l 2
, FR> 0 5 10
Qc= —— = Cone Resistance (kg/emr) fy = T = Side Friction (kg/cr)
f = ——- = Cumulative Friction (kg/cm’) FR=-«--" = Friction Ratio = f/a. (%)
SOIL MECHANICS LABORATORY - CIVIL ENGINEERING DEPT. - GADJAH MADA UNIVERSITY
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CONE PENETRATION TEST (2 TON)
Project  : Gedung Fakultas Ekonomi Jurusan Akuntansi Elevation : + 9970 m
UPN "Veteran” Y ogyakarta Date : 10 October 1990
Location : Kempus UPN, J1. Lingkar Utara, Yogyakarta Weather : Sumny
Test no : SR-5 Tested by - Mulyana
AN e
> O 500 1000 1500 2000 )
g 0 .50 100 150 200 a
0
\ le—tT"" A
A 1
! R I o
2 It =
Y “ 4_,..-——‘
) Y m——
] |+~ ; 1
| 4 N3
| . Sl | =
| 1 T~ L 1
i A Patt r —
? ¢ \ It A’ = =
| 7
8
_ 8
E
§_ 10
a
11
12
13
14
15
16
17
18
19
20 -
f; - 0 1 2
FR- 0 S 10
qc= —— = Cone Resistance (kg/cn) fy =~ = Side Friction (kg/er)
. f, = = =~ = Cumulative Friction (kg/em’) FR=---- = Friction Ratio = ,/q. (%)
SOIL MECHANICS LABORATORY - CIVIL ENGINEERING DEPT. - GADJAH MADA UNIVERSITY
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CONE PENETRATION TEST (2 TON)
Project  : Gedung Fakultas Ekonomi Jurusan Akuntansi Elevation '+ 9977 m
UPN "Veteran® Yogyakarta Date : 9 October 1998
Location : Kampus UPN, 1. Lingkar Utara, Yogyakarta Weather : Sunny
Testno,  : SR-6 Tested by - Mulvono
o 0 500 1000 1500 2000 o -
qQ.— O : SOC,(; 100 150 200
0 ! : _ - |
\ - S o S
1 ; : - s
\ .~
217 = T™1Q
\ —1
3 T -k
4 ] P el :.-‘
e
5 \“h A H:‘.:
\ —
R e B . __ -
]
7
8
o l
E
5 10
a.
3
1"
12
13
14
15 L
16
17 ‘L
18 ;
19 |
20 . ;
o > 0 ! 2 §;
FR-> 0 5 10 ;T
Qc = —— = Cene Resistance (kg/em?) fy = — = Sice Friction (kg/erT) }
f, = — -~ = Cumutative Friction (kg/em’) FR=«---- = Friction Ratio = 1,/ (%)
SOIL MECHANICS LABORATORY - CIVIL ENGINEERING DEPT. - GADJAH MADA UNIVERSITY
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CONE PENETRATION TEST (2 TON) »
Prejeet———Gedung Fakultas Ekonomi Jurusan Akuntansi Elevation "+ 9978 m : '
UPN "Veteran" Yogyakarta Date T Osher 998

Location : Kampus UPN, J1. Lingkar Utars, Yogyakarta Weather  : Sunny [

Testno. :SR-7 Tested by : Mulyono ; |
ho> 0 500 1000 1500 2000 ,
ge—» O Gy 0¢e 100 150 200 ’ f

0 e y- T
N ] . F—«L—uh_im‘__ [
2 - = | !
1 Y F.‘ > T .
IR EN - e :
2 \ e . ~N
“\ g
3 \A |l b Pt
) i S ’
4 VV,.—-' L O 1. L8 w
5 T = [ |
N ] S e [[
6 N DI |
, ;
8
8
E
£ 10
&
a
1"+
- 12 ]
D e S = e 3 —-
13 P"“L_‘— ] | ]1 ﬂﬂﬂﬁ—j_ \!
i
15 |
18
17
18
19
20 f, - 0 | 2
FR- 0 5 1¢
Qc = — = Cone Resistance (kg/em?) f, = —— = Side Friction (kg/er’) ]
f = — =~ = Cumulative Frictioi. (kg/cm’) FR =« = Friction Ratio = {,/g. (%) [
v
SOIL MECHANICS LABORATORY - CIVIL ENGPRNVEERING DEPT - GADJAH MADA UNIVERSITY )
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BORE-HGLE EOG
(HAND AUGER) |
|
Testpointno. ¢ B2GRA Elevation =973 m ?
Project. . Gedung Fakultas Exonomi Jurusan Akuntansi  Date ~ 13 October 1998
UPN "Veteran” Yogyakarta Made by - Mulyono
Location . Kampus UPN. 11 Lingkar Utara. Yogvakara

L Pasir, fanau, berkerid, abu-abu (tanah ung)

pasir sedang, barkerid, abu-abu

A1
Qe pasir sedang, perkerikd, abu-aby

L[]
. pasir sedang dan haius, abu-abu

,(K,('g( pasic sedang berlanau, abu-abu

‘s pasic sedang dan hatus, cokdat muda aby-abu

1
IS 34 Pas\rsedang.ber%anau. berkerid, abu-abu

Axtir Pemporan

Watet
Description of Soil Table
(m)

Note

Sampai akhir
pemboran belum
ditemukan muka

air tanah.

WXLS

$OIL, MECHAN

1CS LABORATORY -C




BORE-HOLE LOC

(HAND AUGER)
Testpointno——B3-L5KH Efevaton —r59-F8-m
Project ! Gedung Fakultas Ekonomi Jurusan Akuntanst  Date . 13 October 1998
UPN "Veteran" Yogyakarta Made by © Mulyono |
Location © Kampus UPN. J1 Lingkar Utara. Yogvakarta
?
Scale | Depth Water ‘
' Log Description of Soil Sample | Table Note
(m) (m)
(m) |
d—0.40 ). Fasir, lanau, berkerfkll, abu-abu (tanah urug) ‘
.00t — 1.00 —1Za¥a - | Sampai akhir |
. ] E:E:E \Pash‘ sedang, berkeriid, abu-abu (tanah urug & p7£) l pemboran belum :
2,00——2.00 e ditemukan muka !
_ ol ) Pasir sedang, abu-abu air tanah. :
13,00 ole f’: Paskr sedang, kerikil, abu-abu !
S Lrﬂ A . :
{340 B Pask sadang, abu-abu | ;
4.00—{—4.00 —f&virs r
fx;(x; Pasir halus, berlanau, abu-abu I f
-7____ “xF i
15.00——4.80 e i
_ e Pask sedang dan halus, abu-abu
.00 _— ggg %1 Pasir, lanau, coldat abu-abu (sangat padat)
? 00 ~— Alchir Pemboran |
a.noj

SOIL MECHANICS LABORATORY - CIVIL, ENGINEERING DEPT. - GADJAH MADA UNIVERSITY
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SOIL MECHANICS LASORATCORY - CIVIL ENGINEERING DEPA‘RTMENT - GADJAH MADA UNIVERSITY - YOG YIAKARTA
Project : Gedung Fakultas Ekonomi Jurusan Akuntansi UPN "Veteran® Yogyakarta Mide by : Gde
‘Location : Kampus UPN| JI. Lingkar Utara, Yogyakarta Checked by : ada

Boring Depth Bulk den|| COry den | Moisture | Specific| Void Degree of Finer Coel. of gradation -1 _Sirpngth Pgrameters *

No ~%-sty.p || cty.p | content | Gravity | Ratio | Saturation | #200 Cz Cu Symbol . ®
m glem® || glem® | wn, % | G e S, % % kpfem? °

B1 1.00 1.54 1.52 8.29 280 | 085 27.47 6.80 ] 0.97 7.16 SW -SM D00 37.60

B2 1.50 13N 1.44 483 | 291 1.02 100.00 266 107 4.57 SP D04 35.75

4.20 1.44 1.37 483 | 269 | 096 13.56 | 39.05 - - SM DI04 34.22

B3 3.40 154 1.3¢ 1081 | 274 | 097 30.71 10.83| 0.61 493 SW - SM Djo3 | 33.82

5.00 148 1.18 2546 | 267 | 1.27 53.59 | 59.38 - - ML D|O1 34.22

= from direct shear tes:




GRAIN SIZE ANALYSIS

Project Gedung Fakultas Ekonomi Jurusan Akuntansi Cocatson Kampus UPN; A Empkar
UPN "Vsteran” Yogyakarta Utara, Yogvakarta
TestBoting no: Bt Date OWiober 1008
Depth 1.00 m Made by Ris
!
Specific Gravity 2.80
Description of soil
Sand '
Grave! . . Fines
Coarse to medium Fine
U.S. standard sieve sizes ]
I I ‘
€ < o s g 8 2 + = Mechanical analysis 5
3 3 $ 8 g g 2 0 = Hydrometer analysis
' ;
100 + \I I | ! ;
90
N
86 > {
e 70 |
&S*f 60 N
& 50
=4 & .
g 40 < :
& 30 P i
20 i }
10 : |
0 — ,.‘ ‘
10 1 0.1 0.01 0.001
Grain Diameter, inm
Finer # 200 = 6.80 %
Gravel = 385 %
Sand = 89.35 %
SilvClay = 6.80 % :
Do Do Deo C C
-0.095 0.25 0.68 7.16 0.97 |
i

SOIL MECHANICS LABORATORY - CIVIL ENGINEERING DEPT. GADJAH MADA UNIVERSITY
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bt eide . . — S n & A e———— T ——
CRAINC
GRABN-SIZEANALYSIS
Project Gedung Fakultas Ekonomi Jurusan Akuntansi Location Kampus UPN, J1. Lingkar
UPN "Veteran" Yogyakarta Utara, Yogyakarta
, Test/Boring no. ‘B2 Date Oktober 1998
Depth 1.50m Madeby  Ris
‘ Specific Gravity 2.91 .
| Description of soil
i
o Sand '
| Gravel - - Fines
] Coarse to medium Fine
[
! U.S. standard sieve sizes
i | I
£ . o e ¢ 8 3 ¢ = Mechanical analysis
3 2 $ 2 2 2 2 0 = Hydrometer analysis
100 ] | ] | | | |
90 w [T \ T
80
2 70
5 60
.9
50 A
§ 40 hi
.9
"3 a0 A\
20 3 > -
10 \,\
0 ks S . L
10 t ——0- 0.04 0.001 i
Grain Diameter, mm %
Finer # 200 = 2.66 %
Gravel = 0.82 %
Sand = 86.53 %
SilyClay = 2.66 %
Dig Dy Dso C, C,
0.136 0.3 0.62 457 1.07

SOIL MECHANICS LABORATORY - CIVIL ENGINEERING DEPT. GADJAH MADA UNIVERSITY
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GRAIN SIZE ANALYSIS

Projest ~Geduny Fakuitas EROnomi Jurisan Akuntanst tocation Kampus UPN, JI. Lingkar
UPN "Veteran” Yogyakarta Utara, Yogyakarta ‘
Test/Boring no. B2 Date Oktober 1998 L
Depth 420 m Madeby  Ris |
. . |
Specific Gravity 2.69 \
Description of soll \
Sand }
Gravel Fines ]
Coarse to medium Fine |
U.S. standard sieve sizes |
| | j
£ o ) e o 8 o ¢ = Mechanical analysis ‘
§ £ $ g 2 2 s 0 = Hydremeter analysis ;
100 I | I | | l ’ 1
20 '}
80
<
e 70 > | |
g‘ 60 \\
& 50 {
8 40 e |
& 30 N
20 2 |
10 >0
0 O —
10 ‘ 1 0.1 0.01 0.00t
: GrainDiametermm
Finer # 200 = 3905 % |
Gravel = 0.00 % “
Sand = 60.95 % 3
Silt/Clay = 39.05 %
|
|
D1o Do Dso Cy G |

SOIL MECHANICS LABORATORY - CIVIL ENGINEERING DEPT. GADJAH MADA UNIVERSITY
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DANILCOCIZT AN ATIXZOTC —
Gl\nu‘i OIZTAINAL YO [_
: Project Gedung Fakultas Ekonomi Jurusan Akuntansi Location Kampus UPN, 1. Lingkar |
UPN "Veteran" Yogyakarta Utara, Yogyakarta I
‘ Test/Boring no. .: B3 Date Oktober 1998 5
| Depth 3.40 m Madeby  Ris 1
' Specific Gravity 2.74 l
Description of soil
| Sand .
Gravel - Fines ‘
Coarse to medium Fine ;
U.S. standard sieve sizes
I | j
¢ < o s ¢ 8 g < = Mechanical analysis ‘
3 £ $ s £ g g O = Hydrometer analysis i
| | | { } ! :
100
80 AN
" i |
= |
g 60 \.J,r\ v
50 L] :
g N
g 40 ?
A 30 !
2 3
10 5 !
0 ¢ LIS §
10 1 0.1 0.01 0.001 i
Grain Diameter, mm |
Finer # 200 = 1083 % :
Gravel = 034 % ‘\
Sand 2 88.83 % |
SilvClay = 10.83 % \
Do D Do S S \
0.075 .0.13 0.37 493 0.61 |

SOIL MECHANICS LABORATORY - CIVIL ENGINEERING DEPT. GADJAH MADA UNIVERSITY
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GRAIN SIZE ANALYSIS

onomi Jurusan Akuntansi Locaton  Kampus UPN, . Lingka l
5 UPN "Veteran" Yogyakarta T Vepyakata ——
W/ Date Oktober 1998 |
Depth 5.00 m Madeby  Ris
Specific Gravity _ 2.67 \
Description of soil \\
Sand . 1
Gravel ' Fines '
Coarse to medium Fine
U.S. standard sieve sizes .
| ! i
PR o g ¢ 8 e < = Mechanical analysis ‘
3 5 s $ £ 3 s O = Hydrometer analysis i
100 ] l [ | | I \‘
80 f |
NN ‘
80 » 1
W .
2 70 s
5 80
8 '
i 50 < 1
§ 40 N ‘
S 50 - |
20
10 | g
o U Thine =
10 1 0.1 0.01 0.001

Grain Diameter, mm

Finer # 200 = £58.38 %
Gravel = 0.22 %
Sand = 40.38 %
SilvClay = 59.38 %
D Dso Dso Cy C,

SC;L MECHANICS LABORATORY - CIVIL ENGINEERING DEPT. GADJAH MADA UNIVERSITY
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DIRECT SHEAR TEST

Hortzontal Displacement, 8, mm

1.5 <
A N N B e e
~§ 1.0 y=0.77x /
>
€3
a 1/
[}
3 e
g 05 v
& /
i
0.0 J
0 0.5 1 1.5 2
Normal Stress. G, kg/enr
Angle of Internal Friction ¢ = 3760° ]
Cohesion c = 0.00 kg/em’

Proiect  : Gedung Fakultas Ekonorni Depth (1.00m
Jurusan-Aduntanst-UPN-"Veteran Date 17 Oktober 1998
Location : ]l Lingksr Utara, Yogyakarta Made by :Ris
Test pcint . B 1
Description of soil
Dimensions of sample :
Diameter= 6.35 cm
Area = 3165 cm?
Ht = 200 cm
§ Volume = 63.31 cm’
i 1.5
1.4 4~ Specimen no. 1 2 3
1.3 Mass of soil + ring Qr 174.03 189.70 189,
Mass of ring qr 85.35 88.84 86.¢
1.2 Mass of soi qr 108.68 100.88 102
14 Initial water content wy (%) 8.29
v 1 Bulk density 1, {grrem’) 1.72 1,59 18,
:‘é 0.8 Ory densty 74 {grfer) 1.59 1.47 1.5
¢ 0.8 Fimal water content wy (%)
507 patl ~< 3 Normal stress oy (kgfem?) | 0.25 0.50 1.00
% o A Shear stress at failure t (kg/em) 0.18 0.40 0.78
g 08 / Shear displacament at failure |3, (%) 417 8.68 584
04 - 2 -1
03 Voadl _ %
[\ ]
Bl Smmm=iOIE] M .
0.1 4§ [ S -g_ o [
0 = 8 1
0 2 4 6 8 0 2 4

SOIL MECHANICS LABORATORY - CIVIL ENGINEERING DEPT.- GADJAH MADA UNIVERSITY
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DIRECT SHFAR TEST

Project . Gedtmg Fakultas Exonomi Depth T30m

Jurusan Akuntansi UPN "Veteran® Date

1 16 Oktober 1998

Location :Jl. Lingkar Utara, Yogyvakarta —Madeby—=RTS
Testpoint—B-2
Description of soil
Dimensions of sample ;
Diameter= 635 cm
Area = 31685 cm?
Ht, = 200 ecm
Volume = 6331 cm®
1.5
1d Specimen no. 1 2 )
13 Mass of sof + ring qr 185.88 237.44 241.55
12 Mass of ring or 88,84 144 85 144 .55
Mass of sof ar 97.04 82.79 87
11 intlal water content Wy (%) 4.83
3 1 Buk density n {griem’) 1,53 147 1.53
» 08 Dry denshy v, (griem’) 1.46 140 1.48
® 08 <3 Flinal water contert Wy (%)
07 =] Normal stress o, (kg/emd) | 0.25 0.50 1.00
e A . Shear stress at failurs t (kg/em?) 0.22 0.40 0.78 |
g 08 / Shear displacement at failure & (%) 5.84 6.68 8.35
04 2 -1
0 I i [ (7
02 T '.CD‘E&E ° i ==0)
0.1 Ho< $ é 3 | ' b
. , 1 (2))
0 2 4 8 8 0 2 4 6 8

Horizontal Displacemert, &, mm

15

N\

y=072x+ 0.04

A

Shear stress, t kylen?

0.0
0 0.5 1 1.5 2
Normal Stress, o, kg/ent
Angle of Internal Friction ¢ = 35.75°
Cohesion c = 0.04 kg/cm?

SOIL MECHANICS LABORATORY - CIVIL ENGINEERING DEPT.- GADJAH MADA UNIVERSTY
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DIRECT SHEAR TEST

Project  : Gedung Fakultas Ekonomi Depth 1420 m:
Jurusan Akuntansi UPN "Veteran® Date - 16.0Oktober 1998
Location  : N1, Lingkar Utara, Yogyakarta Made by : Ris
Test point :B2
Description of soil
Dimensions of sample :
Diameter= 6,35 cm
Area = 3165 cm?
Ht = 200 cm
'Volume = 6331 cm’
1.5
1.4 Specimen no, 1 2 ]
14 Mass of soll + ring gr 186,04 233.40 | 213.48
1'2 Mass of ring gr 88.84 146.15 144.55
: Mass of soil qr 87.2 87.2%5 £8.91
1.1 Inktial water content wy (%) 4.8
'13 1 Bulk density 1, (griem’) 1.54 1.38 1.40
2 09 Dry dansity 74 (grfem®) 148 1.3 1.4
v 08 <§>w Final water content wy (%)
$ 07 - ormal stress a, (kg/em’) 0.25 0.50 1.00
8 0.8 7 Shear stress at failure t (kg/err) 0.20 0.39 0.7
g 08 Shear displacement at failure |8, (%) 5.01 417 7.51
0.4 @ -
03 ; | 0
] 1 w % E | ‘M&
0.2 8 0~ | 2
. g Ll e P T3,
0 4 8 8 0 2 4 8
Horizontal Displacement, &, mm Horizontal disphacement, &y, mm
1.5
. |
E :
> 1.0 "
- y = 0.68x + 0,04 L~
-] . |
b= ! |
'3 | i
S o0s ] ! |
/” i l
|
0.0 !

] 05 1 1.5

Normal Stress, G, kg/em’

Angle of Internal Friction ¢

Cohesion

34.22

c

Q

0.04 kg/em?

SOIL MECHANICS LABORATORY - CIVII, ENGINEERING DEPT.- GADJAH MADA UNIVERSITY
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DIRECT SHEAR TEST

Normal Stress, T, kg/em?

Angle of Internal Friction ¢
Cohesion c

34.22°
0.01 kg/cm’

SOIL MECHANICS LABORATORY - CIVIL ENGINEERING DEPT.- GADJAH MADA UNIVERSITY

Pioject  : Gedung Fakultas Ekonomi Depth :500m
Jurusan Akuntansi UPN "Veteran” Date - 17 Oktober 1998
Location  : JI. Lingkar Utara, Yogyakarta Made by :Ris
Test point :B3
Description of soil
Dimensions of sample ;
Diameter= 835 c¢m
Area = 3165 cm?
Ht. = 200 cm
Volume = 6331 cm®
1.5 1
1.4 I Specimen no, \ 2 3
13 Mass of soi + ring gr 238.85 183.80 237.45
'2 Mass of ring qr 144 .55 88.84 148.15
' Mass of sol gr 4.1 94.76 7| 913
1 lintial water contert wo (%) 25.48
’E 1 Bulk density o {griem’) 149 1.50 1.44
2 09 Ory densiy 1, {griem*) 1.18 1.19 1.15
s 0.8 Final water conternt wy (%)
2 07 - Normal stress o, (kg/em’) 0.25 0.50 1.00
§ 0.8 ( 3 Shear stress at faikre 2 tkglemt) 0.18 0.35 0.69
g 05 / ] Shear displacement at faiure |5 (%) 2.50 5.01 7 51
04 X —
o2 LA () | 0
0.2 I’ BEE o 1 | /\)’4
: t——— 1 T — : 2
o.1lA $8 2 : T J/?J
0 ‘L l " i [ I R e —4+——{ 3
0 2 4 8 8 0 2 4 8 8
Horizontal Dispfacement, &y, mm Horizoma! displacement, 8, mm
1.5
>
b /
a 10
-4
v y = 0.60x + 0.0! /
1%
% /7
g 0.5 /
- v
0.0
0 0.5 1 1.5 2



Tabel Perencanaan PondasiAs C

‘ Pondas PS C1 PS C2 PSCY PS C4 PSCS PS C6 PSC7 PE C8 PS C%
- @ah N2 s 278 274 274 175 275 278 275 273
~ sm0p (KNTND) jaw | 1o Viuxs T Yo Y 1000 1000 104
f¢ (MPg) Doy 138 IEA] 28 2y 209 S 22> 28
ty (MPy) [0 X0 W 130 A0 v T4 LKL bhil)
+ beton (KR/M3) 24 24 24 pL] 24 24 24 24 M
b beton (KN/mM3) sadiop 2 22 22 n 2 22 22 22 22
& tanah (KON T} 13 18 18 18 13 15 15 15
e rETTWE 12606 145922 18568 $2372.42- 185107 | 103 1 136352 $333.24.
jad 11197 215.02 21868 21303 202.24 23418 242.56 24035 240.97
Pe 113 81 1728 129 62 128 8} 295.68 $167 126.66 117.47 1121
M a8 1764 71.02 X1 6718 441 43 3.81 4.14
M) 162 6 59 622 623 383 6.4 6.55 6.83 7.09
Me 221404 K 204 89 19918 242 47 20787 239 44 254.57 233.39
P 141731 143237 | S04 49 1527 49 1738 39 1818 92 1972 33 172134 1686.41
- ™ 24583 28213 B4M 31347 26932 29042 265.21 264.62
e 019 017 019 019 018 (L] .18 .15 0.16
Asumy: i Plat pondast () 06 06 06 [ 0.6 0.6 0.6 0.6 0.6 ;
Kecalsman Pondas: Tow < b s bl § s s A )
[Spect_bhn Sidop 1°3:5
Tebai silop ( 28 ) MR 28 28 s 24 28 2.8 2.3 25
~ netid anah (KN'm2) (B} 178 178 178 178 178 178 178 178
Asums lebar sdop (bs) 34 RX] 34 34 3.6 3.6 3.7 3.6 35
Ceon exsentnsaas (e) Aoctl Kecil Koci Koail Kectt Kecil Keail Koeil Kezil
Panang skiop (18} Vi 308 33 3 152 356 7 3137 343
Lebar sikiop paia (bs) 14 34 34 a4 16 A6 37 16 35
Panang skiop pais (is) 34 34 3.4 34 36 36 3.7 3.6 s
Teg hr may K 1l k2] 176 [ 177 178 167 175
Kontrol Tegangan Amse Amas Amsa Amas Amas Amaa Amse Aman Aman
Dimensi Pondas: !
Tetal pondas: (1 ) 14 23 24 23 28 25 23 3.8 4.5
~ netts sadop (KN/M2) 1Y) 957 987 987 987 987 987 942 927
Asumy lebar pondas: (bp) 3 13 1.3 13 18 1.3 1.8 13 1.8
Cer oisentnatas hectl Kecl Koctl Keeil Kocil Keeil Keeil Kceil Kecil
Panang pondas (Ip) 14 131 142 1+ 16l | 59 1.71 1.54 1.54
Lebas pondas: paka (0p) [ I8 K 18 18 18 18 18 1.8 :
Panyang pondas psha (Ip) ) [} 1.8 %] .8 1.8 [E] [K) L8 :
Teg lyn max 744 (2 788 768 LAt #43 Rl R4 793
Kontrol Tegangan Aman Aman Aman Amas Aman Aman Amsn Aman Aman
Kontrol Thd Geser
bk« m [1X3 06 a6 06 06 1.6 0.6 06 0.6
n{m) on 0t 0a 06 06 0.6 0.6 .6 0.6 4
S () I [ [N} vl 01 0.1 0.1 0l 0.i i
- ISul) 04 [ [ [ 0.5 .5 0.8 0.5 0.5
mataunim) a1 01 ol 01 0.1 0l 01 01 0.1
Py 1438 1414 14%9 1514 1737 1833 1969 (706 1670
q 3 max (KN-M2) T8 086 47 758 R5Y 342 N6 797 788
Q §d min (Km2) [L]] 187 172 177 213 289 1 256 246
Geser Satu Arsh
Q1 it 47 hixJ w7 [0 688 740 47 638 :
Vul m 200 2o HD 24y 248 27 234 230 ;
VUl KN ) 171 33 o0 R 418 413 445 390 383 ]
Ve L KN} 712 712 712 732 712 712 712 2 712 {
Kontrol Geser Ok ! Ok ! Ok ! Ok! Ok ! Ok ! Ok! Ok! Ok! ’
Geser dua arsh I
Tog Ukimn rala-rata 474 436 44} 467 536 566 68 527 515
x{m) 1 . 1R (] 11 1.1 1 1.1 1.1
y (m}) [N} bl 11 1t (R 11 1.1 1.1 5.0
bo(m} 44 44 44 44 44 4.4 44 4.4 4.4
Vu (KN} 3 R¥6 13 944 11RR [1E1] 1234 162 146
VWO (KN ) 1 0y 1477 1588 (R 1814 1914 20156 1742 1743
Be2 1 0 10 if [ 10 X0 | O | & [X1]
Ve (KN) 41742 41742 41742 41742 41742 41742 41742 <1742 41742
Kontro-Geser Ot Ok-! Okt Ok-L Ok Ok-L Okt Okt Ok !
Tulangan Lantur Pondasi
2z [ 16 06 06 0.6 06 0.6 0.6 0.6
q2 1 420 558 Strd oH 658 707 617 605
Mu paka 127 114 123 125 142 140 151 133 130
MW@ (KN | 158 142 154 156 177 {76 189 166 163
b (mm) n M T m H 70 bl 70 70
0 tul pokoh (mwm) 1e e s 1 16 16 ) 1o lo
d (mm) 2200 522 0 2200 322 1) M2 m0 $22.00 2200 522.0 522.00
| a4 0K LY {1 K§ 0 RS (RS LKA 11 kS 1 RS
0093 0.0293 110293 0420 0.0293 0.0293 0.0293 0.0293 0.0293
max 00220 V0220 119220 Q02N 00220 00220 0.0220 0.0720 0.0220
p min 0 00443 0 0040 0 040 Q0040 1) (K40 0 (D40 0.0040 0 0040 0.0040 /
Rn 06 ) a6 [ ny 06 07 06 0.6 :
m 13.30 18 30 18 30 18 30 1830 18.30 18.30 18.30 18.30 .
p 0 00)7 0001 10016 0.0017 0.0019 0.0019 0.0020 0.00)8 00017
133p 00027 0 0020 0 (022 0 0022 0 0028 00028 0.0027 0.0024 ¢.0023
p pakai ) (020 00022 40022 1) 0028 0028 0 27 00024 11.0023
As perlu (mm2) KD 1047 I 1181 1312 1300 140t 1227 1207
0,002 bh (mm2) 0 2o 1200 [P{LU 1200 1200 1200 1200 1210 12000 h
Asp (mm2) 1200 1200 120k 1200 132 [RICT 141 1227 1207 !
@ tul pokok (mm) 16 16 16 16 16 16 16 16 16 ;
A€} pobob tmm2) 200 201 201 pALl 20 20t 01 200 201
Jarak tul (8) (mm) 168 168 168 168 153 143 143 164 167 '
s pakai (mm) 160 160 160 160 150 150 140 160 160 :
Asada (mm2) 1287 1287 1257 1257 130 1340 1436 1257 1257
a (mm) 2 23 23 2 23 28 20 23 23
Mn (KN-M) P24 228 225 224 pAy] 239 256 228 225
Kontrol OK...! Ok...! 0K..! OK...! OK...! OK...! 0K...! OK...! OK..!
Tui. Pokok DIA- 168 |1216- 100 | DIA- 160 | DI6- 160 | DI6- 150 | DI6-150 | DI6- 146 | Di16- 150 | D16 - 160
As bagl (mm2) 1200 [2{L L 2KE 1240 | %) 1200 1200 1200 1200
@ tul bagi (mm) 16 16 16 16 16 16 16 16 16
A1Q bagi {mm2) 20 1) 201 062 20 462 | 20 062 200062 | 200062 | 201.062 | 201062 201.062
s {mm) 167 442 167 582 167 182 167 582 167552 167.552 167.552 167.552 167.552
s pakal (mm) 160 160 160 160 160 160 160 160 160
Tul., B_azl D16-160 | 116-160 | DI6-160 | DI6- 160 | DI6- 160 | DI6- 160 | D16 - 160 | D6 - 160 | D16 - 160
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Tabel Perencanaan Pondasi As D

Pondasi PS C1 PS C2 PS C3 PS C4 PSCS PS Cé PS C7 PS C8 PS C9
- tangh (KK'mM2) 274 274 275 278 278 278 275 275 275
~ sabsop (KN'M2) [1113) 1000 OO0 1XKY 10U 1000 1000 1000 1040
fc ‘MPa) 3% 28 28 28 24 225 228 2.5 25
fy 1 MPa) kR IS0 380 351 350 356 3 350 350.
+b beton (KN'M3 24 24 24 b2l 24 24 24 24 24
-0 baton (KN/m3) siuop 22 22 22 22 22 22 22 22 22
A tanan (XKN/mM3) 14 1€ 15 13 15 15 15 15 k]
Pd __Bod bt [IAX] TUTT T TTo6x 5T Ziil
Pl T3 136 146 145 144 144 143 140 142
Pe 11k 94 96 96 98 116 125 118 111
Mo ot 1 364 80 2 ~ 29 57 25 75
Mt 0t 167 06 133 491 009 410 433 22
Me pa1) 10 3v 20 (98 plid 218 239 254 283
P j062 1176 1278 1282 1291 1434 1431 1198 1173
M 290 18 207 2826 22233 29291 247.09 300.09 28832 330
. 027 002 022 018 023 17 0.21 .24 0.30
Asums thi Plat pondass () [ 06 06 06 [ 06 06 0.6 [
Kedalaman Pondass Total S N M A 3 s A 5 5
Spect_bhn Siklop 138
Tebal siop (13 ) 2 2% 28 24 25 23 23 5 23
1 netto tansh (KN/m2) 178 173 17% 178 178 178 178 178 178
Asums: lebar sikiop (bs) 3.2 3 3.2 34 34 34 3.4 3.2 34
Cek eksontnsias (e) Kecal Keaal Kecil Kol Kecil Kocil Kocil Kec Kexil
Panang sikbop (Is) 282 2% A7 271 2498 108 3.23 3.05 293
Lebar siklop pakai (bs) a2 3 32 34 34 34 3, 32 24
Panang sikiop pakes (Is) 3.3 f] 3.2 3.4 34 3.4 3.4 32 34
Teg Iin max 157 118 176 142 156 162 170 170 155
Kontrol Tegangan Amas Aman Amas Amas Amaa Amsa Aman Amss Aman
Dimensi Pondasi
Tebal pondas: { tp ) 1 28 2 24 23 24 28 3 48
@ netlo siklop (KN/mZj 937 987 487 947 087 987 457 942 97
Asums: lebas p i (bp) ) 1.5 1.8 1.8 5 1.8 1.8 1.8 1.8
Cek sksontnsitas Kool Kocil Kecl Kecil Kecil Kocil Kocil Kecil Kecil
Panng pondasi (ip) 118 aTn 129 116 132 1.31 1.41 127 1.40
Lebar pondasi pakai (bp) 13 1t 13 [ 18 18 1.8 18 18
[Panjang pondasi pakai (in) 11 18 L8 (£ 15 18 1.8 1.8 18
Teg (jin max 627 384 685 613 700 697 750 606 722
Kontrol Tegangan Amas Amas Aman Amag Aman Aman Aman Aman Amao
Kontrol Thd Gesar
bk (m ) 16 0.6 06 06 06 0.6 0.6 0.6 1.6
k(m) [ 06 06 06 0.6 0.6 0.6 0.6 0.6
d (m) 01 al [R] 01 .1 0.1 0.1 0.1 [}
d{m 93 0.5 03 0.5 0.8 0.3 0.5 0.5 0.5
maaun(m) 41 0.) 0l 0.1 0.1 0.1 0.1 0.1 0.1
Pu 1082 1178 1277 1254 12938 1448 1442 119 172
q tjd max (KN/m2) _ 619 385 647 616 702 702 7156 667 722
q yd min (KN/m2) 30 342 102 158 97 150 134 73 2
Geser Satu Arah
1 4649 37 324 489 $34 360 S84 502 522
Vu1 1™ 123 196 17 200 204 217 189 201
Vul/B (KN ) paled 208 327 298 M 341 362 316 336
Ve (KN) 712 712 712 712 712 112 712 712 712
Kontrol Geser Ok Ok ! o k! Ok okt Ok! Ok! Okt
Geser dua anah
Teg.Ultimit rata-rata 34 363 kL] 387 40l Ho 448 3N 362
x{m) 11 11 1.1 [A] 11 1.1 1.1 1.1 1.1
yimj 11 [ 11 11 11 11 11 1) 1.1
bo{m) 4.4 4.4 44 44 44 44 44 4.4 4.4
Vu (KN) 678 738 800 738 811 203 O 251 734
VW@ (KN ) 1130 1230 1334 1309 1352 1309 1306 1232 1224
fc21 10 1.0 1.0 1.0 1.0 K] 10 1.0 1.0
Ve (KN) 41742 41742 41742 41742 41742 41742 41742 41742 41742
Ok ! oxt | ou: Ok ! Ok 1 [ k! okt okt
Tulangan Lentur Pondasi
Fd 06 06 [T 06 [ 06 06 a6 0.6
R 436 371 42 163 00 331 49 469 482
Mu pakai 3 [2] 112 102 114 Ho 124 108 [1R]
MW (KN) 128 86 140 127 143 143 15§ 138 144
Pb (mm) 70 70 70 70 70 70 70 i 70
@ tul pokok (mm) 18 16 16 16 16 16 16 14 16
d (mm) 522 (x} 522.00 522.00 522.00 322.00 322.00 522.00 52200 322.00
il 03 0.85 0385 083 0.85 0.85 © 088 0.85 0.85
o [0 0029 (1) 00293 10293 4.0293 00293 0 0293 0.0293
p max a0 00220 wozn [ o220 00220 (10220 40220 [ 0 11220
p min 00 0401 10 0041} KM [ 0 0040 00040 0 (K40 (; (K40 0 (3410
Rn " 03 [} [ 08 0.3 6 0.5 0.5
m 1830 13.30 18.30 I8 30 1230 18.30 18.30 18.30 18.30
Go0l4 { (XN 0.0018 0.0013 0.0015 0.0015 0.0416 1.0614 0.0015
1.33p [RLIEE) 0.0012 0.0020 0.0018 (.0020 0.002) 0.0622 0.0¢19 0.0020
akai 0 K18 0.0012 0.0020 0.0018 0.0020 0.0021 0.0022 0.0019 0.0020
As perly (mm2) 97 628 1032 937 1084 1072 1143 998 1066
0.002 bh (mm2) 1200 1200 12000 1200 1200 1200 §200 1200 1200
Asp (mm2) 1200 1200 1200 1200 1200 1200 L2200 1200 1200
@ tul pokok {mm) 18 76 16 16 76 16 76 16 5
A1) pokok {mm2) ) 0 2 201 201 201 1 201 201
Jarak tul (s) (mm) 16K 16% 16X 1608 1o} I3 108 168 168
s pekai (mm) 160 160 160 160 160 150 160 160 150
Asads (mm2) 1287 1257 1257 1257 1257 1340 1257 1257 1340
a (mm) pA] 23 2) 23 23 28 23 23 28
Mn (KN-M) 228 228 228 224 225 239 228 228 239
Kontrol OK...! 0K..! OK...! OK...! OK...! OK...! OK...! OK.! OK...!
Tul. Pokok Di6. jo8 | D16 160 [ DIG- 160 | DI6- 160 | D16 - 160 | D16 - 150 | DI6 - 140 | Di6 - 1501 Dio - 150
As bag) (mm2) 1210 1240 1200 1200 1200 1200 1200 1200 1200
@ tul begi (mm) I 16 16 16 16 16 4 i6 i6
A1Q bag {mm2) NUKLD 208 162 201 062 201 062 AH 062 201 062 201 062 201.002 201.062
3 (mm) 147 ¢4 167 $52 167 882 167 552 167 552 167 552 167 552 167.552 167.552
s pakai (mm) 160 160 180 160 160 160 160 160 160
Tul. Bagi DI6- 108 | DI6- 160 | DI16-160 | DI6- 160 | DI6- 160 | DI6- 160 | 116 - 160 | DI6- 160} 116 - 166




Tabel Perencanaan Pondasi As D

Pondass PS 16 PSC1t | PSC12 | PSC13 | PSC14 | PSC15

~ tarah (KNR2) 17 275 278 225 278 275

~ sauop |le'|'\2) TG 1000 [T 10 106} [ 0]

fc (MPa) s BE 2 s 2% 218 .

fy (MP3) <) 0 ] [— 350 Khlij 50 :

b beton (KN/m3) 24 N 24 24 24 24

o beton (KN/m3) sdusop b2 2 22 2 22 22 !
18 LS 14 (B 18 15

Pd ulg FIvYy 1616 [TE] 942 166

[} 141 j48 143 145 136 783

Pe 102 ’3 96 RO 94 120

Md M 14 sl 14 8 63 .

Mi 943 318 161 8.65 283 208 1

Me 230 197 206 204 218 P

P 1173 1179 1257 R4 1172 10648

M 260 43 21918 271 61 226 68 24485 96 03

(] 022 019 022 019 021 (9

Asums: lebal pondas (ip) 06 06 X3 06 06 06

Kedalaman Pondas: 3 M A bl 3 b}

Dimensi Sildop 1:3:5 |

Tebal silop ( ts) 258 28 X 28 25 23 ;

a netto tanah (KN'm2) 178 178 178 178 178 178

Asumsi lebar siklop (is) 3.2 32 3.2 32 3.2 3

Cek eksentrisitas (o) Kearh Kecil Kectl Kecil Kecil Kecil

Lebar siklop (is) 291 Ml Aig 2.82 286 23

Lebar sikiop pakai (is) 12 32 32 32 32 3

Panjang sikiop pakai (bs) 33 3.2 3.2 3.2 3.2 3 ;

Teg Ipn max 162 144 172 187 159 140 :

Kontrol Tegang! Amsa Amas Aman Amas Aman Aman i

Dimensi Pondasi ;

Tebal pondasi ( 1p ) [ 64 73 28 25 23

 netlo siklop (KN/m2) 912 897 %82 987 987 957

Asumsi lebar pondasi (Ip) 18 15 2 ] 1.8 1.8 13

Cek oksentrisitas Kearl Kecil Keeil Kecil Kecl Kexil |

Lebar pondasi (ip) 124 118 1.36 113 118 0.80 i

Lebar pondasi pakai (Ip) 18 1 8 13 13 1 8 I & ;

Panjang pondasi pakai (bp) 18 [K] 18 1.8 18 13 ;

Teg ijin max 630 $39 w67 399 6014 427 i

Kontrol Tegangan Amas Amaa Amasa Amas Amas Aman

Kontrol Thd Geser

bk (m) a6 06 113 06 K3 X3

Ik (m 06 06 V6 0.6 0.6 0.6

d(m) 01 01 01 0.1 0.1 [

d(m} [¥] oS 0s [ 0. [H

malaun(m) 0l 0l [ 1] ol o1 0l

Pu 1172 1177 1239 1182 1n 1088

g tid max (KN/m2) 629 538 6% S9% 614 436

q tjd min (KN/m2) [ 133 109 132 110 234

Geser Satu Anah :

ql 480 463 S13 468 474 380 '

Vul 180 170 191 [¥) 170 132

VUI/@ (KN) KLY 284 319 288 294 220

Vc (KN) 712 712 712 712 712 7n2

Kontrol Geser Ok! Ok ! Ok! Ok ! okt Ok !

Geser dus ansh

Teg Umit rata-rata 62 363 389 368 62 338

x(m) 11 11 [N 1.1 1.1 11

y(m) 11 1.} K] 1.1 K] 1.0

bo(m) 44 44 44 44 4.4 44

Vu (KN) 734 737 789 741 738 080

VU@ (KN ) 1220 1229 13148 1238 1228 113

pcz i 1.0 10 16 10 10 10

Ve (KN) 41742 41742 41742 41742 41742 41742

Kontrol Gesar Okt Ok! Okt okt Okt ok!

Tulangan Lentur Pondasi

2 0.6 06 0.6 0.6 0.6 0.6 i

q2 451 438 482 43 Ho 368 |

Mu paka 103 91 [11/] 98 101 74

MW@ (KN ) 128 12) 136 123 126 93

Pb (mm) 0] 0 n 70 70 70

@ tul pokok (mm) 18 16 16 16 16 16 ‘

d{mm) 8220 $22 00 522.00 52200 522.00 522.00

Jill 8% O RS 0.8 0 4s 0 85 RS

b D024 01293 ozl 0029} 0o 0293 I

p max 19220 (10220 00120 0.0220 002200 00220 i‘

p min 13 04H 4 040 0 (040 0.0040 0.0040 0.0040 ;

Rn 04 04 04 0.3 0.3 0.3 ;

m 1830 1830 1830 18.30 18.30 18.30 :

P 0 tkHd 00013 U 014 0.0013 0.0013 9.0010

133 p [L0E ) 00017 0.0019 00017 0.018 0.0013 ;

p pakal (100) 8 00017 0.0019 0.0017 00018 00013 i

As podu (mMm2) ‘M 892 1006 A 926 681

0.002 bh (mm2) | 200 1200 1200 1200 1200 1200

Asp (mm2) [RiLL 1 240} 1200 [p{L]] 1200 1200

@ tul pokok (mm) 18 ) i ) 10 i6

AL ool (mm ) N 201 20 pLil] 2 20)

Jarak il (3) (men) 163 163 168 168 168 168

$ pakal (mm) 168 160 160 160 160 lo0

Asada (mm2) 1287 1287 1257 1287 1287 1257

a(mm) n 2 23 23 23 23 [

Mn (KN-M) 28 228 228 228 228 228 1

Kontrol OK...* OK...! OK...! 0K...! OK...! OK...! '

Tul. Pohok Div- 168 | 116160 | DI6- 160 | DI6- 160 | D16 - 160 | DI6 - 160 !

As bagi (mm2) 12} [p{L]] 1200 1200 | 200 1200 '

@ tul bagl (mm) 10 16 16 16 16 16 ‘

A1 bagt (mm2) NURUN 201 42 201 162 200 062 201 162 201 162 é

3 (mm) TS 167592 167 882 167582 167 552 167.552 H

s pakal (mm) 189 100 160 160 780 160 !

Tul. Bagi Dis-loo | 1316160 | D16 - 160 | DIG- 160 | DI6- 160 | DI6 .- 160 "



Tabe! Perencanaan Pondasi Tangga Kiri

-

Pondasi PS A PS AY PS A5 PS B2 PS B3 PS BS
~ tnah (KN/m2) 278 278 274 278 78 278
~ saUop (KN/MZ) (1LY o oM (L1 T 1ol
fc (MPa) 228 24 228 22 s 28

P ey 350 , 'Y 3%, 3%
b beton (KN/M3 i 4 24 24 24 24
- beton (KN/M3) sikiop 22 2 22 2 22 22
b tanah (KNS 13 15 i3 15 18 18 :
Pd L] LA TN Rdi :
3 44 42 ] » n 7 g
Pe 204 207 303 o i 194
L] 67 (K 2] 92 62 84 :
"] 13 1l 17 19 X 23 i
Me 103 108 127 225 12 150 !
P 747 1063 1187 208 § 918 1166 :
[ 116 143 201.7 236.) 129 236.3
[ 016 0.1 0.17 1.13 0.14 0.20
Asums: 10bai pondass (1) 06 [ 0.6 04 0.6 0.6
Kedalaman Pondasi s 3 s s 3 3
Dimensi Sidop 1:3:5
Tebal wiiop ( t8 ) 23 25 2.5 2.5 2.8 2.5 |
'+ netio Lansh (KNJm2) 178 7 178 178 178 178 !
Asums ledar siklop (is) 14 18 3 2.2 Y] 3.2 :
Ceok esksontnsdas (9) Kot Kol Kocil Kool Kool Kol !
Lebar skiop (1s) XH 162 297 217 239 282 i
Lebar siop pekai (is) 24 28 3 22 28 32 .
Pansang siklop paka (bs) 4 28 3 2.2 28 3.2
Teg lpn max 180 167 177 176 152 157
Kontrol Tegangan ek A Aman Amaa Aman Amaa Amas i
Dimensi Pondasi
Tebal pondasi (1p ) $ 3 63 7.8 2.8 25 2.5
a netio siklop (KN/m2) 912 897 882 957 937 957
Asumsi lebar pondasi (Ip) 14 [ 18 13 18 1.8 :
Ceok shsontnsitas Keocil Kol Kool Kool Kocs) Kecit
Leba pondas (o) e [ V1? KT} am R i
Leber pondas: paka (ip) D 1t 18 I 18 1% |
Panang pondas paka (bn) 18 18 [X] 18 18 13 [
Teg ljin max 380 446 574 307 413 603 !
Kontrol Tegangan Amas Aman Aman Amas Aman Aman
Korntrol Thd Geser
bk (m) 06 06 0.6 0.6 06 06 !
k(m) 06 06 0.6 0.6 0.6 06 i
d (m) 01 01 0.1 0.1 0.1 0.1
d(m) 08 us 0.5 05 0.8 0.8
mataun(m) 0] [ 0.1 01 01 0.1 !
Py o0 low 1237 186 930 1200 |
q yd max (KNm2) 3o 351 98 274 42 621 !
q yd min (KN/m2) 114 217 168 -139 152 120
Geser Satu Arah
gt 0 393 478 154 347 4952
Vul [ 138 174 69 125 9 |
Vul/@ (KN ) 17e 23 290 115 208 298 i
Ve (KN) 72 m 712 712 712 712 )
Kontro! Geser Ok ! Ok ! Ok! Ok ! Ok! ok ! i
Geser dus arsh {
Teg Utima rata-cata 1 K0 w2 87 287 R }
x(m) 1) 1) 1 1t 1 11 i
y(m) 11 11 1.1 I 1 [
bo(m) [ 44 44 44 44 4.4
Vu (KN ) 480 018 778 116 383 782
VWO (KN ) [0 1147 1291 194 971 1253
Bcz 1 10 10 1.0 10 o 1.0
Ve (KN) 41742 41742 41742 1742 1742 41742
Kontrol Geser Ok ! O ! owt! | on: Ok ! Ok!
Tulangan Lentur Pondasi
4 06 46 06 6 06 0.6
q2 kil 380 454 124 Y] 484
Mu paha ol n N 41 ] 102
M@ { KN ) ) ) 124 sl [T} 127
Pb (mm) 0 70 0 70 70 70
@ tul pokok (mm) 16 16 16 16 16 16
d (men 210 | s2200 | s2200 [ s2200 | s2200 | s2200 ]
Bl 08 [XH 0.88 0.88 0.85 0.83 !
b ooy | 0093 | ou293 | 00293 | 00293 | 00293 j
p max oo | oo | oo2z0 | e20 | 00220 | o020 g
p min XIS 0 40 0 (40 0 (K40 0 {040 0 (X0 ‘F
Rn 0 ] 0 02 03 0S8 ;
m 183 18 % 1830 1530 1830 1830 .
P aoook | oooro | oontd | oows [ ooy | oond
133p oo | vourd | oont7 | oo [ o002 | ooois
p paka 000t 10014 00017 0 0007 0.0012 00018
As pefiy (Mm2) 547 718 912 371 648 938 :
0.002 bh (mm2) 1200 1200 1200 1200 1200 1200
Asp {(mm2) 13 1200 1200 1200 1200 1200
@ tul pokok (mm) 16 16 16 16 16 16
A10 pobok (mm?) 20 201 201 201 201 201
Jarak tul (8) (mm) 16% 6% 168 168 168 168
3 pakai (mm) 160 160 160 160 160 160
Asada (mm2) 1287 1247 1287 1257 1287 1257
& (mm) 21 n 23 23 2 23 i
Mo (KN-M) 228 228 228 28 228 228 !
Kontrol OK..! | OK.! | OK_.! | OK.! | OK..! | OK..! :
Tul, Pokok D16 - 168 | Di6- 180 | DI6- 160 | D1s- 168 | DI6- 160 ] D16 - 160
As bagl (mm2) 12 1 2k 1200 1200 1200 1200 b
@ tul beg/ (mm) 16 ) 16 16 16 16 |
AYO bag (mm2) 20t | 200062 | 2nim62 | 200062 | 201062 i
s (mm) Jo7 S8 | 167552 | 167882 | 167582 | 167882 | 167382 '
3 pahal (mem) JLd J60 180 160 160 160
Tul Bagi Di6- 160 (D16 160 | DI6- 160 Di16- 160 [ DI6-160] D16 - 160
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1—Pondasi-indu
Pondasi Dimensi Dimensi Tulangan Pokok Tulangan Eagi
Sikiop(mm) | Pondasiimm) arah L arah B arah L arash B
PS 1 {1-4,12-15) 370073700 [ 1800/1800 D16-140 D16-140 D16-160 D16-160
PS 2 (5-11) 3400/3400 | 1800/1800 D16-160 D16-160 D16-160 D16-160
2. Pondasi Tangga
Pondasi Dimensi Dimensi Tulangan Pokok Tulangan Bagi
Sikiop{mm) | Pondasi(mm) arah L arah B arah L arah B
PS 3 3200/3200 | 1600/1600 D16-160 D16-160 D16-160 |. D16-160
PS 4 2800/2800 [ 1400/1400 D16-160 D16-160 D16-160 D16-160
PSS 2400/2400 | 1400/1400 D16-160 D16-160 D16-160 D16-160

=



Penentuan Kriteria Kolom (arah Y)
Bagian Atas Bagian Bawah

f Flu|elmw|mw]| e o fgq| Ee Balok ki Balok kanan Balok kir Balok kanan el | e Whisid

S |€ (m) | (KNm) | (KNm)| (Mpa) | (mm4) Nmmp)f g [ bl h] tlo ig[blh| ler figfb|[h] tlor Tig[b[hl ter

{m) kmmimm}y (mm4) | (m) [mm}(mme)} (Mm4) § (m)}mmimmy (mm4) | (m) Immimm] (mm4)
Dasar|3.55] 41.47 | 8.38 | 2.2E+04] 1.08E+10]0.79]64E+{3| 0 | 0 | 0 | O | 34 [450[ 800[9.6E+09; 0 | 0 | 0 | 0 | 3.4 |300]500] 1.6E+09] 1.0B] 21.5 [K.pndk
K 1| 5.4 | 57.19 | 12.66 | 2.2E+04| 1.08E+10]0.77|54E+13] 0 | 0| O | 0 | 34 |450|800|9.6E+09{ 0 | 0 | O | 0 | 3.4 !450[8G0| 9.6E+09] 1.08] 2C.6 | K.pndk
CI 2134 [ 20.06 | 15.63 | 2.2E+04| 1.08E+10| C.49|6.56+13] 0 | 0 | 0 | ©0 | 34 |450| 806]9.6E+09] 0 | 0 | 0 | 0 | 3.4 [450]800]9.66+09] 1.0B]| 20.6 | K.pnak
As 1 3 |34 50.13| 451 [2.2E+04] 1.08E+10/ 0.89[51E+93] 0 [ 0| 0 | © | 34 |450/ 800(9.6E+03] 0 | 0! 0 | © | 3.4 |450|800]9.6E+09] 1.0} 20.6 [K.prdk
Dasar| 3.55] 87.78 | 13.09 | 2.2E+04| 1.08E+16] 0.83|53+13] 0 | 0| 0 | 0 | 34 [450| 800|96E+09] 0 | 0 | 0 | ©0 | 3.4 |300{500]1.6E+09] 1.05] 21.5 [K.pnok
K 1 | 3.4 8675 14.77 | 2.26+04| 1.08E+10] 0.81]53E+13] 0 | 0] 0 | 0 | 34 [450] 800{96E+09] 0 | 0 | O | 0 | 3.4 [450]800}9.6E+09! 1.08] 20.6 [K.pndk
DI 2 |34 [ 46.01 [ 16.69 | 2.2E+04] 1.086+10{ 0.67[58E+43] 0 | 0| 0 | 0 | 3.4 |450| 800|9.6E+09] 0 | 0 | 0 | 0 | 3.4 |450|800| 9.6E+09] 1.0B]| 206 |K.prek
3 |34 59.37 | 2556 [2.2E+04[1.08E+10[0.95[49E+§3] 0 [ 0| 0 | ©0 | 34 |450{800|9.6E+09] 0 [ 0 | 0 | 0 | 3.4 [450{800]9.6E+09] 1.0B]| 20.6 [K pndk
Dasar] 3.55] 24.43 | 12.82 | 2.2E+04]1.08E+10] 0.59] 6.1E+13] 3.4 [450] 800 [ 9.6E+09] 3.4 [450] 800 [9.6E+09] 3.4]300] 500 1.6E+09] 3.4 [300[500] 1.6E+09] 1.0B[[ 21.5 K pndk
Ka.cl—| 341 €8.15 [ 25.22|2.2E+04| 1.08E+10] 0.63| 5.9E+13] 3.4 [450| 800 | 96E+00| 34 |450] 800 |9.6E+09] 3.4} 450] 8009 .6E+00] 3.4 [450]800]9.6E+05] 10Dl 206 [K.pnak
2 |34 7415 | 33.31 |2 2E+04] 1.08E+10] 0.63| 5.9E+13| 3.4 [450] 800 | 9.6E+09] 3.4 | 450] 800 [ 9.6E+09] 3.4 | 450] 800 | 9.6E+09] 3.4 |450]800] 9.6E+09[ 1.08]] 20.6 | K.pndk
As 2 3 34| 2279 | 1.36 |2.2E+04|1.08E+10] 0.93| 5.0E+13] 3.4 1450 800 | 9.6E+09| 3.4 | 450} 800 | 9.6E+09{ 3.4 | 450} 800 | 9.6E+09{ 3.4 |450]|800|9.6E+09] 1.08]| 20.6 ! K.pndk
Dasar| 355[ 54.13 | 20.57 [ 2.2E+04] 1.08E+10] 0.66 5.3E+13] 3.4 | 450} 800 | 9.6E+09| 3.4 | 450] 800 | 9.6E+09] 3.4 300[ 500 | 1.6E+09] 3.4 |300{500] 1.6E+09] 1.09]| 21.5 [[K.pnak
Ka.ol——| 34| 74.49 | 30.26 |2 2F+04 [1.08E+10] 0.65| 5.8E+13] 3.4 | 450] 800 | 0.6E+06| 3.4 |450] 800 |9.6E+09] 3.4]450] 800 [ 9.6E+09] 3.4 450]800]9.6E+09[ 1.08]{ 206 [K.prdk
2 1349871 41.112.2E+04]1.08E+10] 0.64|5.9E+113| 3.4 |450] 800 | 9.6E+09] 3.4 [450] 800 | 9.6E+09] 3.4 [450| 800 | 9.6E+09| 3.4 |450| 800] 9.6E+09] 1.09| 20.6 [IK pnak
3 | 3a] 551 | 037 {22E+04|1.08E+10] 0.92|5.0E+13] 3.4 |450{ 800 9.6E+09| 3.4 [450] 800 | 9.6E+09] 3.4|450] 800 |9.6E+09] 3.4 [450} 300] 9.6E+09| 1.09]| 20.6 |K pndk
Dasar[3.55] 80.88 | 19.70 [ 2.2E+04] 1.08E+10] 0.75] =.5E+13] 3.4 | 450] 800] 9.66+09] 3.4 [450] 800 [ 9.6E+09] 3.4 ] 300] 500 [ 1.6E+05] 3.4 [300] 500] 1.6E+09] 1.09]] 21.5 [[K;pndk
Kaclt [ 34]8302]29.45[2.2E+04]1.08E+10] 0.68| 5.7E+113] 3.4 | 450] 800 | 9.6E+09| 3.4 |450| 800 [9.6E+08] 3.4]450] 800[0.6E+09] 3.4 |50/ 800 9.6E+09] 1.0f| 206 [K.pnok
2 | 34]107.95] 38.63 | 2.2E+04 [ 1.08E+10[ 0.68] 5.7E+13| 3.4 [450] 800 | 9.6E+09[ 3.4 [450| 800 | 9.6E+03[ 3.4 450 800 [ 5.6E+09| 3.4 |450]800| 9.6E+09 [ 1.09[[ 20.6 [K pndk
As 3 3 |34 3.03 [ 193 [2.2E+04]1.08E+10] 0.54] 6.3E+13| 3.4 [450] 800 [ 9.6E+09] 3.4 |450] 800 [9.6E+09| 3.4 | 450] 800 | 9.6E+09] 3.4 |450]{800]9.6E+09] 1.09| 20.6 K pndk
Dasar[3.55] 81.10 | 24.30 | 2.2E+04 [ 1.08E+10] 0.71 | 5.6E+)3| 3.4 | 450| 800 | 9.6E+09] 3.4 [450] 800 [9.6E+09] 3.4 | 300] 500 1.6E+09| 3.4 | 300] 500] 1.6E+09 1.09]] 21.5[[K.pndk
Ka.pl | 34] 7325130922 26+04]1.08E+10] 0.64| 5.9E+13 3.4 | 450] 800 | 0.6E+09| 3.4 {450] 800 | 9.6E+09] 3.4 1450 800 | 9.6E+09] 34 J450] 8009.6E+09] 1.09] 206 [K.prdk
2| 3411558 47.61[2.2E+04] 1.08E+10] 0655 9E+[13] 3.4 | 450] 800 | 9.6E+09| 3.4 |450] 800 | 9.6E+00] 3.4 | 450 800 | 9.6E+09] 3.4 |450{800| 9.6E+09] 1.09| 20.6 | K pndk
3 |34 175 | 1.63 |2.2E+04]1.08E+10] 0.45] 6. 7E+13] 3.4 | 450] 800 | 9.6E+09] 3.4 [450] 800 | 9.6E+09] 3.4 [450] 800 [ 9.6E+09| 3.4 | 450|800] 9.6E+09] 1.09][ 20.6 [[K.pndk




Penentuan Kriteria Kolom (arah Y)

Bagian Atas Bagian Bawah
— \'—\ OG L lc| MD ML E lc 8d Eicl |. .  Balokkir_ ~_ Balok kanan Balok kiri Balok kanan wr TAnalisis
Qf 4.3" (m) } (KNm) | (KNm)] (Mpa) | (mmd4) Nmm2)llgib| h icr L b|] h ler igjb]h ler L b]h ler QI
1 (m) fmmi(mm)} (mmd) { (m) fmmi(mm)j (mm4) { (m) mmi(mm)} (mm4) | (m) ¥mmKmm] (mm4)
Dasar]3.55) 79.94 | 19.89 | 2.2E+04| 1.08E+10| 0.75] 5.5E+[13] 3.4 {450] 800 | 9.6E+09] 3.4 }450} 600 | 9.6E+09] 3.4 |300] 500] 1.6E+09] 3.4 | 300] 500§ 1.6E+09} 1.09| 21.5 } K.pndk
Kac 1 3417517 ] 28.85}2.2E+04] 1.08E+10} 0.66; 5.8E+13] 3.4 | 457} 800 9.6E+09} 3.4 1450} 800 ]9.6E+09} 3.4 | 450} 800} 9.6E+09] 3.4 | 450|800 9.6E+09] 1.09} 20.6 ] K pndk
2 3.4 1100.75| 39.26 | 2.2E+04 1.08E+10, 0.66§ 5.8E+13| 3.4 1 450] 00| 9.6E+09] 3.4 | 450 800 { 9.6E+08| 3.4 1450| 800 | 9.6E+09{ 3.4 {450} 800} 9.6+09} 1.09| 20.6 | K.pndk
As 4 3 34| 692 | 2.68 |2.2E+04|1.03E+1010.65|5.8E+13| 3.4 1 45G] 800 | 9.6E+09| 3.4 1450| 800 | 9.6E+09{ 3.4 | 450! 800] 9.6E+0S| 3.4 | 450|800} S.6E+09| 1.09{ 20.6 | K pndk
Dasar]|3.55] 77.35 | 24.06 | 2.2E+04} 1.08E+10] 0.71] 5.6E+13{ 3.4 | 450} 800 | 9.6E+09| 3.4 | 450} 800 | 3.6E+09| 3.4 | 300| 500} 1.6E+09| 3.4 {300} 500| 1.6E+09 1.¢S 21 5 K.pndk
Ka-D 1 34| 71.83130.96|2.2E+04|1.08E+10|0.64|5.9E+13] 3.4 | 450] 800 ] 9.6E+09] 3.4 1450] 800 | 9.6E+09| 3.4 4501 800 | 9.6E+09} 3.4 | 450]| 800 9.6E+09] 1.09 | 20.6 | K. pndk
2 34 {11659 49.17 | 2.2E+04[ 1.08E+10] 0.64 | 5.9E+13{ 3.4 {450f 800 | 9.6E+09| 3.4 {450| 800 {9.6E+09{ 3.4 [450} 800 9.6E+09| 3.4 {450{800| 9.6E+09 1.¢q 20.6 | K.pndk
3 34| 026 | 0.570|2.2E+04} 1.08E+10}0.25]|7.7E413] 3.4 | 450] 800} 9.6E+09{ 3.4 |450| 800 | 9.6E+039| 3.41450] 800 ] 9.6E+09} 3.4 | 450]| 800} 9.6E+09 1()1 20.6 | K.pndk
Dasar]3.55] 74.19 | 21.54 | 2.2E+04} 1.08E+10{ 0.72|5.6E+13( 3.4 { 450{ 800 { 9.6E+09{ 3.4 {450] 800 | 9.6E+02] 3.4 { 300{ 500 | 1.6E+09{ 3.4 |300{ 500{ 1.6E+09 1.@{ 21.5 | K.pndk
Ks-C 1 34| 8063 | 31.58 | 2.2E+04| 1.08E+10| 0.66|5.8E+#13| 3.4 | 450| 800 | 9.6E+09] 3.4 | 450} 800 | 9.6E+03| 3.4|450| 800] 9.6E+09! 3.4 | 450} 800} 9.6E+09] 1. 20.6 | K pndk
2 34 1100.11} 41.14 ) 2.2E+04} 1.08E+10}0.65} 5.9E413} 3.4 | 450) 800 ] 9.6E+09] 3.4 450] 800 | 9.6E+03] 3.4} 450 800} 9.6E+09} 3.4 |450]800] 9.6E+091 1. $ 20.6 | K.pndk
As 5 3 34| 275 | 4.13 [2.2E+04| 1.08E+10] 0.33| 7.2E+413| 3.4 | 450] 800} 9.6E+09] 3.4 | 450} 800 { 9.6E+03} 3.4 | 450| 800 | 9.6E+09| 3.4 |450| 800} 9.6E+09 1.)$ 20.6 | K.pndk
Dasar]| 3.55] 84.18 | 24.12 | 2.2E+04) 1.08E+10| 0.72] 5.6E413] 3.4 { 450] 800 | 9.6E+09| 3.4 J450| 800 ] 9.6E+03] 3.4 | 300} 500 1.6E+09] 3.4 | 300} 500) 1.6E+09} 1.09] 21.5 ] K pndk
K5.D 1 3.4 74.56 | 30.78 | 2.2E+04] 1.08E+10] 0.64 | 5.9E413| 3.4 1450} 800 | 9.6E+09} 3.4 |450| 800 ]9.6E+03] 3.4 |450| 800 9.6E+09| 3.4 {450 800] 9.6E+09] 1.09 | 20.6 | K.pndk
2 | 3.4}11599] 50.72|2.2E+04|1.08E+10] 0.63| 5.9E413| 3.4 | 450| 800 | 9.6E+09| 3.4 }450] 800 | 9.6E+05{ 3.4 | 450} 800 | 9.6E+09]| 3.4 | 450 800} 9.6E+09| 1.09 20.6 { K.pndk
3 341 176 | 0.81 |2.2E+04]1.08E+10] 0.62|5.9E413] 3.4 1450] 800 | 9.6E+09| 3.4 [450| 800 | 9.6E+09| 3.4 [450] 800 | 9.6E+09| 3.4 |450] 800[ 9.6E+09] 1.09 [ 20.6 K.pndk
Dasar]3.55) 73.98 | 16.25[2.2E+04{1.08E+10] 0.77| 5.4E+13| 3.4 | 4501 800 | 9.6E+09| 3.4 |450| 800 | 9.6E+09| 3.4 | 300| 500 1.6E+09| 3.4 | 300| 500{ 1.6E+09] 1.08} 21.5] K. pndk
Ke-C 1 34| 97.90 | 22.06 | 2.2E+04| 1.08E+10]0.77|5.4=+13| 3.4 {450] 800 | 9.6E+09| 3.4 | 450 800 | 9.6E+09| 3.4 450 800§ 9.6E+09} 3.4 |450{800| 9.6E+09 1.09 | 20.6 | K.pndk
2 3.4 | 93.34 | 40.50 | 2.2E+04| 1.08E+10| 0.63| 5.9E+13| 3.4 [ 450 800 | 9.6E+09| 3.4 | 450] 800 | 9.6E+09] 3.4}450| 800 | 9.6E+09| 3.4 |450| 800]{9.6E+09] 1.p9 | 20.6 | K. pndk
As 6 3 3.4) 6891 ] 046 |2.2E+04]1.08E+10}0.99]4.8E+13} 3.4 | 450] 800 ] 9.6E+09] 3.4 {450] 800 |9.6E+Q9} 3.4 |450| 800{ 9.6E+09] 3.4 |450{ 800] 9.6E+09} 1.pp | 20.6/ K.pndk
Dasar| 3.55] 126.05| 25.19 | 2.2E+04] 1.08E+10] 0.79} 5.4E+13] 3.4 | 450| 800 | 9.6E+09| 3.4 |450| 800 | 9.6E+09] 3.4 | 300} 500 | 1. 6E+09| 3.4 | 300| 500} 1.6E+09| 1. 0B | 21.5] K pndk
K6-D 1 3.41133.79)] 28.18 | 2.2E+04 | 1.08E+10] 0.78] 5.4E+13} 3.4 | 450] 800 | 9.6E+09] 3.4 | 450} 800 | 9.6E+C9) 3.4 ]450] 800} 9.6E+09¢ 3.4 | 450! 800] 9.6E+09 10@ 206/} K pndk
2 3.4 1134.14]| 47.04 | 2.2E+04} 1.08E+10] 0.68 | 5.7E+13] 3.4 | 450 800 | 9.6E+09]| 3.4 {450| 800 | 9.6E+CI| 3.4 450 800 | 9.6E+09| 3.4 |450{800} 9.6E+09| 1.0p | 20.6} K pndk
3 341 0.01 | 0.200|2.2E+04| 1.08E+10] 0.03|9.4E+13| 3.4 | 450| 800 | 9.6E+09| 3.4 | 450} 800 | 9.6E+C9| 3.4]1450] 800 [ 9.6E+09] 3.4 }450(800|9.6E+03] 1.0B | 20 6] K pndk




Penentuan Kriteria Kolom (arah Y)

- Bagian Atas Bagian Bawah ]

N y fle] MD | ML E ic 8d Balok kiri Balok kanan Balok kiri Balok kanan i |Anatisi
Qf {9‘9 (m} | (KNm) | (KNm)| (Mpa) | (mmd) Nmm2)|Lg | b h ler Jlg|blh ler {Lg]l b} h ler Tlg]lbjh ler 'r
(m) kmm)(mmY (mmd) | (m) kmmimm)l (mm4) | (m) (mmi(mmy (mmd) | (m) Kmmymm] (mm4)

Dasar|3.55] 64.72 | 15.36 | 2.2E+04]1.08E+10} 0.76 | 5.5B+13] 3.4 | 450} 800 | 9.6E+09] 3.4 |450| 800 | 9.6E+09] 3.4 |300] 500 | 1.6E+03} 3.4 [300{ 500[1.6E+09] 1.49 | 21.5 | K.ondk
1 | 34| 9284 | 21.17 [2.2E+04]1.08E+10] 0.77] 5.56+13] 3.4 | 450{ 800 { 9.6E+09] 3.4 |450] 800 ] 9.6E+09] 3.4 | 450] 800 9.6E+09| 3.4 | 450f 80G| 9.6E+09{ 1.49] 20.6 [ < pndk
K7-Cr—5~13.4 7 81.06 [ 41.81| 2.26-04] 1.08E+10] 0.59| 6.0B+13) 3.4 | 450 800§ 9 6E+09] 3.4 |450] 800 | 9.6E+09] 3.4 | 450] 800 | 9.6E+09] 3.4 {450} 800} 9.6E+09| 1.491 20.6 | K.pndk
As 7 3 | 34| 8646 | 0.61 |2.2E+04]1.08E+10}0.c9]4.86+13] 3.4 ]450] 800 ; 9.6E+09{ 3.4 }450] 800 | 9.6E+09] 3.4 {450} 800 | 9.6E+09] 3.4 |450] 800 9.6E+09] 1.49] 20.6 | K pnak
Dasar|3.55| 129.50] 25.82 | 2.2E+04} 1.08E+10] 0.79] 5.4E+13] 3.4 {450{ 800} 9.6E+09} 3.4 | 450] 800 | 9.6E+09] 3.4] 300} 500 | 1.6E+09] 3.4 [300[500]1.6E+09] 149 ] 21.5 [ K pndk
1 [34[131.38] 26.93[2.2E+04 ] 1.08E+10{0.79] 5.4E+13] 3.4 | 450] 800 | 9.6E+09]| 3.4 [450( 800 [9.6E+09] 3.4 | 450] 800]9.6E+09] 3.4 {450]800]9.6E+09] 11491 20.6 [K pndk
K7-DI—3 T34 [122.02] 45.84 | 2.2E+04| 1.08E+10] 0.67] 5.85+13] 3.4 450] 800 0.6E+09] 3.4 |450] 800 | 9.6+09] 3.4| 450] 800 9.6E+09] 3.4 | 450] 800] 9.66+09 1d9 | 20,8 K.pndk
3 |34} 055 | 0.11 [2.2E+04] 1.08E+10] 0.79] 5.4E+13] 3.4 | 450} 800 | 9.6E+09] 3.4 | 450] 800 | 9.6E+09] 3.4 | 450] 800 | 9.6E+09{ 3.4 ]450] 800] 9.6E+09] 1,49 ] 20.6 | K_pndk
Dasar[3.55] 5.22 | 11.46 {2 2E+04]1.08E+10]0.25]7.7E+13} 3.4 | 450] 800 | 9.6E+09] 3.4 {450} 800 |9.6E+09] 3.4 [300] 500]1.6E+09] 3.4 [300]500]1.6E+09] 1]de ] 218K pnak
K 1 | 34] 26.64 | 21.52]2.2E+04]1.08E+10] 0.48]6.56+13 3.4 | 450] 800 | 9.6E+09] 3.4 |450] 800 | 9.6E+09] 3.4 | 450{ 800 | 9.6E+09] 3.4 [450] 800] 9.6E+09] 1[do | 20.6 [ K pnok
8-Cl—2 134 | 35.74 | 41.90 | 2.2E+04] 1.08E+10] 0.39] 6.9E+13] 3.4 | 450] 800 | 9.6E+09] 3.4 | 450] 800 | 9.6E+09] 3.4 | 450] 800 | 9.6E+09] 3.4 |450| 800 9.6E+09] 1]d0 | 20.6 | K.pndk
A8 3 |34] 9047 049 [22E+04[1.08E+10[6.99}4.8E+13] 3.4 [450] 800} 9.6E+09] 3.4 [450] 800 [9.6E+09{ 3.4 [450] 800]9.6E+09] 3.4 {450 800} 9.6E+09{ 1ldo] 20.6} K pndk
Dasar]3.55| 62.91 | 22.24 | 2.2E+04] 1.08E+10] 0.68]5.7E+13] 3.4 | 450] 800 [ 9.6E+09] 3.4 [450] 800 | 9.6E+08] 3.4| 300] 500] 1.6E+09] 3.4 {300 500] 1.6E+09] 1]do | 21.5] K pndk
K 1 [3416499]2685]22E+04]1.08E+10]0.64]5.9€+13] 3.4 | 450} 800} 9.6E+09] 3.4 |450] 800 | 9.6E+09] 3.4| 450} 500} 9.6E+09] 3.4 | 450} 800} 9.6E+09] 1ldo | 20.6 | K.ondk
80— 134 76.82 | 45.25 | 2.26+04] 1.086+10] 0.56| 6.2E+ 13| 3.4 [450] 800 | 9.6E+09| 3.4 |450] 800 | 9.6E+09] 3.4|450] 800 | 9.66+09] 3.4 |450] 800] 9.6E+09] 106 | 20.6 | K pnak
3 [34] 083 | 0.22 |2.2E+04]1.08E+10] 0.74]5.5E+13] 3.4 | 450} 800 | 9.6E+09] 3.4 | 450] 800 } 9.6E+09] 3.4 | 450] 800 | 9.6E+09] 3.4 | 450} 800]9.6E+09| 1]dp | 20.6 | K. pndk
Dasar[3.55] 7.35 | 11.48]2.2E+04]1.08E+10[0.32]7.3E+13} 3.4 | 450] 800 } 9.6E+09] 3.4 1450] 800 | 9.6E+09] 3.4]300] 500 1.6E+09] 3.4 T300] 500] 1.6E+05] 11d0 ] 21.8 ] K pnak
K 1 [341] 21.20 | 21.39]|2.2E+04} 1.08E+10] 0.43] 6.7E+13] 3.4 [ 450] 800 | 9.6E+09] 3.4 | 450] 800 | 9.6E+09] 3.4 | 450] 800 [ 9.6E+09} 3.4 |450]|800]9.6E+09] 1]09 | 20.6] K pndk
&-CI—2 34| 3366 | 41.30 | 2.2E+04] 1.08E+10] 0.38| 7.0E13] 3.4 | 450] 800 | 9 6E+09| 3.4 |450] 800 | 9.6E+C9| 3.4 | 450] 800 9.6E+09] 3.4 |450] 800[ 9 6E+09] 110B] 206 K_pndk
As S 3 |34 8655] 066 [22E+04]1.08E+10]0.95[4.8E+13] 3.4 T 450} soo]9.6E+09] 3.4 [450{ 800 |9.6E+09] 3.4[450] 800{9.6E+09| 3.4 |450{800]9.6E+09] 1108 | 20 6/| K.pndk
Dasar|3.55] 60.47 | 22.19 [2.2E+04| 1.08E+10}0.67] 5.8E}+13} 3.4 ] 450 800 | 9 6E+09] 3.4 |450] 800 [ 9.6E+C9] 3.4 | 300 500 [ 1.6E+09| 3.4 |300]500] 1.6E+09] 1)0B ] 21.5| K.pndk
Ko.pl—1—| 3:4 | 61.55 ] 27.17 12 2E+04] 1.08E+10] 063| 5.9E1 13] 3.4 1450] 80019 6E+09] 34 |450] 800 |9 6E+C9] 3.4]450] 800 |9 6E+09] 3.4 |450] 800] 9 6E+09] 110p | 20 6] K pndk
2 |34 76.81]4536[22E+04]1.08E+10]0.55]6.2E13[ 3.4 [450] 800 [ 9 6E+09] 3.4 [450] 8009 6E+Cc9| 34[450] 800]9.6E+09| 3.4 |450]800{ 9 6E+09] 110b [ 20.6]| K prdk
3 |34] 045 | 007 |2.2E+04]1.08E+10[0.83|5.3E13] 3.4 |450] 8009 6E+09] 3.4 |450] 800 [9.6E+C9]| 34]450] 800]9.6E+09] 3.4 [450]800] 9.6E+09[ 1)0b | 20.6|| K pndk




Penentuan Kriteria Kolom (arah Y)

Bagian Atas Bagian Bawah
5 °$ u lc| ™MD ML E lc Bd ic Balok kiri Balok kanan " Balok kiri Balok kanan wil lanaiisis]
&’ {.3‘ (m) | (KNm) | (KNm)|. (Mpa) | (mmd4) (N%mZ) kgl b | ler lgi{b}jh ler lg] b} h ler L bl h ler
' (m) kmm}(mm) (mm4) | (m) fmmli(mm) (mm4) | (m) immjmmE (mm4) | M) kmmXmm] (mm4)
Dasar]3.55[ 1.58 |12.38 |2.2E+04] 1.08E+10} 0.09|8.98+13] 3.4 | 450] 800 | 9.6E+09] 3.4 |450] 800 | 9.6E+09] 3.4 1300 500 | 1.6E+02| 3.4 [300}500| 1.5E+09] 1.9 | 21.5 | K.pndk
. 1 3.4 | 26.98 | 22.36 [ 2.2E+04[ 1.08E+10] 0.48| 5.56+13] 3.4 [450] 800 | 9.6E+09] 3.4 | 450! 800 [9.6E+09] 3.4 | 450] 800 9.6E+09| 3.4 }450] 800 9.6E+09| 1.9 20.6 | K pndk
Kio- 2 | 347§ 4555 | 39.90 [2.2E+04] 1.08E+1G] 0.46| 6.6E+13] 3.4 [ 450] €00 | 9.6E+09] 3.4 |450] 800 |9.6E+09] 3.4 | 450] 800 ] 9.6E+09] 3.4 |450] 800] 8.6E+09] {9 { 20.6 | K.pndk
As 10 3 [ 34]69.02] 044 [2.2E+04]1.08E+10] 0.99] 4.8E+13] 3.4 | 450] 800 [ 9.6E+09] 3.4 | 450} 800 | 9.6E+09] 3.4 | 450] 800 [ 9.6E+09| 3.4 |450] 800] 9.6E+09| 1.p9} 20.6 | K.pndk
Dasar]| 3.55] 57.10 | 21.63 | 2.2E+04] 1.08E+10] 0.66 | 5.8E+13] 3.4 | 450] 800 | 9.6E+09] 3.4 | 450] 800 | 9.6E+09} 3.4 | 300] 500{ 1.6E+09] 3.4 | 300] 500 1.6E+09] .99} 21.5{ K.pndk
K 1 3.4 | 63.92 | 28.50 | 2.2E+04} 1.08E+10] 0.63] 5.9E+13] 3.4 | 450] 800 | 9.6E+09} 3.4 }450| 800 | 9.6E+09] 3.4} 450} 800 | 9.6E+09} 3.4 ]450]800] 9.6E+09] 1.09 ] 20.6 | K.pndk
10- 2 |34 8899} 46.64|22E+04]|1.08E+10]0.59|6.1E+13] 3.4 {450} 800 | 9.6E+09] 3.4 | 450] 800 | 9.6E+09] 3.4 | 450] 800 | 9.6E+09] 3.4 |450] 800] 9.6E+09] 1.09 | 20.6 | K.pndk
3 |34] 059 | 0.18 |2.2E+04] 1.08E+10] 0.71] 5.6E+13] 3.4 | 450] 800 ] 9.6E+09| 3.4 |450f 800 |9.6E+08] 3.4 |450] 800 9.6E+09] 3.4 {450} 800] 9.6E+09} 1.09 | 20.6 | K.pndk
Dasar) 3.55] 45.91  19.30 | 2.2E+04] 1.08E+10] 0.64] 5.9E+13] 3.4 [ 450] 800 | 9.6E+09] 3.4 |450] 800 | 9.6E+09] 3.4 ]300} 500 | 1.6E+09] 3.4 1300} 500] 1.6E+09] 1.p9T21.5 | K pndk
K11-0 1 34| 81.15] 32.02 | 2.2E+04] 1.08E+10] 0.66 | 5.8E+13] 3.4 | 450] 800 | 9.6E+09] 3.4 |450] 800 | 9.6E+09] 3.4 {450} 800 | 9.6E+09] 3.4 |450] 800] 9.6E+09] 1.091 20.6 | K-pndk
2 | 34] 9577 ]42.05]|2.2E+04] 1.08E+10] 0.63] 5.9E+13] 3.4 | 450] 800 [ 9.6E+09] 3.4 | 450 800 | 9.6E+09] 3.4]450] 800 9.6E+09]| 3.4 {450] 800] 9.6E+08| 1.p9| 20.6 | K.prdk
As 11 3 |34} 296 | 4.21 [2.2E+04]1.08E+10[0.35] 7.2E+13] 3.4 [ 450] 800 | 9.6E+09] 3.4 [450] 800 [9.6E+09] 3.4 450] 800 | 9.6E+09| 3.4 |450] 800[9.6E+09] 1.p9] 20.6 | K.ondk
Dasar|3.55] 51.60 | 20.25 [ 2.2E+04]1.08E+10{0.66] 5.8£+13] 3.4 | 450} 800 | 9.6E+09] 3.4 |450] 800 | 9.6E+09] 3.4 | 300] 500 [ 1.6E+09| 3.4 |300] 500] 1.6E+09] 1.p9 [ 21.5 | K ondk
k11 1 34| 7363 | 31.19]2.2E+04] 1.08E+10] 0.64 | 5.9E+13] 3.4 | 450] 800 | 9.6E+09] 3.4 [450] 800 | 5.6E+09] 3.4 { 450] 800 ] 9.6E+09] 3.4 [450] 800] 9.6E+09] 1.p9 | 20.6 | K pndk
2 |} 34[110.97] 50.72 | 2.2E+04 | 1.08E+10] 0.62} 5.9£+13] 3.4 } 450] 800 [ 9.6E+09] 3.4 | 450] 800 | 9.6E+09] 3.4 ] 450] 800 ] 9.6E+09] 3.4 {450} 800] 9.6E+09] 1.p9 | 20.6 | K pndk
3 |34] 1.11 | 0.80 |2.2E+04] 1.08E+10| 0.51]6.4E+13] 3.4 | 450] 800} 9.6E+09] 3.4 |450] 800 | 9.6E+09] 3.4 [ 450} 800 | 9.6E+09] 3.4 |450}800| 9.6E+09] 1.09] 20.6 | K.pndk
Dasar| 3.55] 73.64 | 20.07 | 2.2E+04] 1.08E+10] 0.73| 5.6E+13} 3.4 | 450} 800 | 9.6E+09| 3.4 | 450| 800 | 9.6E+03] 3.4 ]300} 500 | 1.6E+09| 3.4 | 300} 500} 1.6E+09 9 | 21.5 | K.pndk
K12- 1 3417620 | 28.97 | 2.2E+04| 1.08E+10} 0.66] 5.8E+13] 3.4 | 450] 800 | 9.6E+09} 3.4 | 450| 800 | 9.6E+09] 3.4 | 450] 800 | 9.6E+09| 3.4 }450{ 800] 9.6E+09] 1.p9| 20.6 | K.pndk
2 [ 34}100.21]39.23|2.2E+04|108E+10]0.66]|5.8E+13] 3.4 [ 450] 800]9.6E+09] 3.4 | 450] 800 |9.6E+09] 3.4 ]450{ 800]9.6E+09| 3.4 |450] 800]9.6E+09] §.p3 [ 20.6 | K pndk
As 12 3 |34] 638 | 268 |2.2E+04]1.08E+10{0.64]5.9E+13| 3.4 | 450| 800 | 9.6E+09| 3.4 |450| 800 | 9.6E+09] 3.4]450| 800 9.6E+09| 3.4 {450]|800| 9.6E+09| 1.p9 ] 20.6 | K pndk
Dasar|3.55] 75.44 | 24.17]2.2E+04| 1.08E+10}0.70] 5.7E+13| 3.4 | 450| 800 | 9.6E+09| 3.4 | 450} 800 | 9.6E+09] 3.4]300] 500| 1.6E+09] 3.4 |300]| 500 1 6E+09| 1.p9 | 21.5 | K.pndk
K12. 1 34| 7236 | 30.94|22E+04)1.08E+10|0.64|5.9E+13| 3.4 | 450| 800 | 9.6E+09| 3.4 | 450] 800 | 9.6E+09| 3.4 | 450]| 800 | 9.6E+09| 3.4 |450]|800| 9.6E+09] 1.p9 | 20.6 | K.pndk
2 |34]11542]49.19]|2.2E+04]1.08E+10/0.64|59E+13| 3.4 1450] 800 | 9.6E+09| 3.4 {450} 800 |9.6E+09] 3.4]450] 800 | 9.6E+09{ 3.4 |450]|800]| 9.6E+09]| 1.p9 | 20.6 | K.pndk
3 |34] 070 | 0.57 |22E+04| 1.08E+10]048]6.5E+13| 3.4 | 450| 800] 9.6E+09| 3.4 |450| 800 | 9.6E+09] 3.4 | 450]| 800 9.6E+09| 3.4 |450]|800| 9.6E+09] 1.p9 | 20.6 | K.pndk




-

Penentuan Kriteria Kolom (arah Y)

Bagian Atas Bagian Bawah
5 ap$ Lt lc| MD ML E Ic pd Elc Batok kiri - - Balok kanan Balok kiri Balok kanan
f & (m) | (KNm) [(KNm)| (Mpa) | (mm4) (Nmm2)| Lg b} h ler lg]lb]) h lr jiglb}) h ler lglbjh ler
. (M) kKmm}(mm)} (mm4) | (m) [nm](mm)l (mm4) | (m) kmm}(mmy (mm4) { (M) fmm¥mm] (nm4)
Dasar] 3.55| 48.97 | 16.16 | 2.2E+04| 1.08E+10] 0.69) 5.768+13| 2.4 | 450| 800 | 9.6E+09| 3.4 | 450] 800 | 9.6E+09] 3.4 |300| 500{ 1.6E+09] 3.4 | 300 500| 1.6E+02

[ kg |Analisis

091 21.5 | K. pndk

K 1 34 | 87.05 | 25.97 | 2.2E+04] 1.08E+10] 0.69] 5.75+13! 3.4 [450] 800 | 9.6E+09] 3.4 [450] 800 | 9.6E+09] 3.4]450] 800 9.6E+09] 3.4 [450] 800]8.6E+09] 1.09 | 20.6 | K pndk
139 2 | 3.4[107.19] 38.48 | 2.2E+04| *.08E+10] 0.6875.76+13| 3.4 | 450 800 | 9.6E+08| 3.4 ]450, 800 | 8.65+0¢] 3.4 1450} 800 | Y.6E+09| 3.4 |450) 800 9.6E+09 9] 20.6 ; K pndk
As 13 2 [ 34) 3.04 | 1.94 [2.2E+04]1.08E+10) 0.54]6.35+13| 3.4 {450} 800 ] 9.6E+09} 3.4 |450} 800 | 9.6E+09) 3.4 ) 450} 800 9.6E+09| 3.4 | 450{ 800] 9.5E+09 S | 20.6 | K.pndk
Dasar|3.55] 50.58 | 20.63 | 2.2E+04| 1.08E+10] 0.65] 5.86+13| 3.4 | 450] 800 | 9.6E+09| 3.4 | 450} 800 | 9.6E+09] 3.4 ] 300] 500 | 1.6E+09} 3.4 | 300} 500} 1.6E+09 9| 21.5 | K.pndk

K 1 3.4 76.36 | 31.31 | 2.2E+04] 1.08E+10} 0.65{5.86+13] 3.4 [ 450| 800]9.6E+09] 3.4 {450} 800 | 9.6E+09] 3.4 [450] 800 [ 9.6E+09| 3.4 [450[ 800 9.6E+08| 1.99 | 20.6 | K pndk

13-4 2 | 34[114.96] 47.58 | 2.2E+04]1.08E+10| 0.6415.98+13[ 3.4 [ 450] 800 [9.6E+09] 3.4 [450] 800 | 9.6E+09] 3.4 {450] 800 | 9.6E+09] 3.4 |450|800] 9.6E+0y| 1.99 | 20.6 { K.pndk

3 [ 34| 199 | 1.63 |2.2E+04]1.08E+10]| 0.48}6.56+13| 3.4 {450} 800] 9.6E+09] 3.4 |450] 800 [9.6E+09] 3.4 [ 450] 800 ] 9.6E+09] 3.4 |450] 800] 9.6E+09] 1.909] 20.6 | K.pndk

Dasar|3.55] 25.47 | 12.91 [ 2.2E+04] 1.08E+10[ 0.60]6.06+13] 3.4 [450] 800]9.6E+09] 3.4 [450] 800 [9.6E+09] 3.4 T300] 500 1.6E+09] 3.4 |300{500] 1.6E+09] 1.99] 21.5 [ K.pndk

K14q 1 3.4 ] 59.30 | 25.32 ] 2.2E+04] 1.08E+10} 0.64| 5.96+13] 3.4 | 450] 800 9.6E+09] 3.4 |450] 800 ] 9.6E+09] 3.4 | 450] 800 | 9.6E+09] 3.4 ]450] 800) 9.6E+09] 1.89] 20.6 | K.pndk

2 [34]74.33]33.32]2.2E+04] 1.08E+10] 0.63] 5.96+13] 3.4 | 450] 800} 9.6E+09] 3.4 |450] 800 | 9.6E+09] 3.4 [ 450} 800 [9.6E+09]| 3.4 |450] 800} 9.6E+09| 1.08 | 20.6 | K.pndk

As 14 3 [34] 2278 1.37 [ 2.2E+04]1.08E+10] 0.93] 5.0E+13] 3.4 [ 450{ 800 | 9.6E+09| 3.4 | 450] 800 | 9.6E+09f 3.4 | 450} 800 | 9.6E+09] 3.4 {450[ 800} 9.6E+09| 1.49 | 20.6 | K.pndk
Dasar|3.55] 53.65 | 20.56 | 2.2E+04{ 1.08E+10] 0.66 | 5.86+13] 3.4 [ 450} 800 | 9.6E+09| 3.4 [450] 800 [9.6E+09} 3.4 [300] 500} 1.6E+09} 3.4 ]300| 500] 1.6E+09] 1.49 [ 21.5 [ K.pndk

K14 1 3.4 | 73.97 | 30.27 | 2.2E+04| 1.08E+70] 0.65| 5.86+13| 3.4 | 450] 800 9.62+09| 3.4 | 450} 800 | 9.6E+09| 3.4 |450] 800} 9.6E+09} 3.4 ]1450] 800] 9.6E+09 91 20.6 | K.pndk

2 [34]9845]41.11]2.2E+04]1.08E+10]0.64]|5.96+13] 3.4 [450] 800]9.6E+05] 3.4 [450] 800]9.6E+09] 3.4]450] 800 | 9.6E+09| 3.4 |450] 800| 9.6E+09] 1.99 | 20.6 | K.pndk

mlallalalalalw]lallalalal sl ]lalslellalalalasl.olo;l ).

3 |34] 550 | 0.37 }2.2E+04]1.08E+10] 0.92] 5.06+13] 3.4 | 450] 800]9.6E+09] 3.4 |450] 800 |9.6E+09] 3.4]|450] 800 | 9.6E+09| 3.4 [450] 800] 9.6E+09] 1.09 | 20.6 | K.pndk

Dasar|3.55]| 42.16 | 11.18 | 2.2E+04{1.08E+10{ D.74{5.56+13} 9.4 |450{ 800|{96E+09f 0 { 0 | O ¢ 9.41300{500)16E+09f 0 | 01 O 0 9| 21.5 | K.pndk

K1 1 34 | 57.73 } 15.10 | 2.2E+04| 1.08E+10| 0.74| 5.568+13 9.4 | 450} 800 | 9.6E+09| O 0] 0 1 9.4{450] 800]96E+09y 0 | 0] O 0 .09 ] 20.6 | K.pndk

2 [34]20.31]19.76}2.2E+04}1.08E+10]{0.44]16.76+131 9.4 {450{ 800 |9.6E+09} 0 | 0] O G 9.4]4501 800]96E+09] 0 { O] O 0 09 { 20.6 | K.pndk

As 15 3 ] 34]|4975| 088 [2.2E+04]108E+10]{0.98{4.96+13; 9.4 | 450| 800}9.6E+09] 0 [ O | O 0 9.4]450) 800]9.6E+09f 0 | 0| O 0 09 | 20.6 | K.pnak
Dasar|3.55] 87.22 | 13.15]2.2E+04| 1.08E+10] 0.83}5.36+133 0 }450{ 800}9.6E+09] 0 | 6] © ) 0 )300}]500§16E+08] 0 J O] O 0 Q9] 21.5 ] K pndk

K15 1 34| 8624 | 1497 |2.2E+04|1.08E+10}0.81]5.36+13; 0 |450] 800|9.6E+09|] 0 | 0| O 0 0 }450]800}96E+09] 0 | 0] O 0 .49 | 20.6 | K.pndk

2 3414575]1866]22E+04|108E+10|2.65|586+13F 0 |450] 800|9.6E+09] 0 0] D 1] 0 ]450| 800j96E+09] 0 | O} O 0 491 20.6 | K pndk

3 3415976 016 J22E+04}1.08E+10|1.00/4 86+13} 0 |450| 800§96E+09] 0 | O] O 0 0 [450]800]96E+09] 0 | O} O 0 9 | 20.6 | K.pndk




Penentuan Kriteria Kolom (arah X)
Baglan Atas Bagian Bawah

f'\l 898 u le] MD | ML E lc Bd Elc Balok kirl Balok kanan Balok kirl Balok kanan k | xur |Anatisis

& | € (m) [(KNm)[KNm] (Mpa) | (mm4) Nmm2)f gl b | h] tr JLgfbfnf tcr Jgfdfn] ter Jig] vl nh fer

{m) [(mmi(mm)} (mm4) | (m) l(mmi(mm) (mm4) | (m) kKmml(mm) (mm4) | (m) |(mm)j(mm)] (mm4)

Dasar| 3.55| 41.5 | 8.4 | 2.2E+04]1.1E+10] 0.8/ 54E+13| 9.4 | 450 | 600 9.6E+09| 2.45; 450 800|9.6E+09} 9.4 | 300, 500, 1.6E+09| 2.45 | 300 ] 500 | 1.6E+09|| [1.05 | 20.7| K.pndk
K 1 |3.40] 57.2 |12.7]|2.2E+04] 1.1E+10{ 0.8} 54E+13| 9.4 450 ]| 800 9.6E+09] 2.45| 450 | 800]9.6F+09} 9.4 | 450 | 800 }9.6E+09] 2.45 | 450 | 800 9.6E+09| 1.0511%.8] K.pndk
cA 2 |3.401 20.1 |15.6]2.2E+04]|1.1E+10/0.5{6.5E+13] 9.4 | 450] 800 | 9.6E+09| 2.45| 450 | 800]9.6E+09) 9.4 | 450| 800 | 9.6E+09] 2.45 | 450 | 800 | 8.6E+09|{[1.05 | 19.8| K.pndk
3 }3.40] 50.1 | 4.5 |2.2E+04]1.1E+10](.9] 5.1E+13] 9.4 | 450 | 800 | 9.6E+09| 2.45 | 450 ] 80019.6E+09] 9.4 | 450} 800]3.5E+09| 2.45 | 450 | 800 | 9.6E+09]|{1.05 } 19.8} K.pndk
Dasar|3.55| 24.4 | 12.8]2.2E+04]1.1E+10{0.6{6.1E+13} 9.4 | 450 | 800 | 9.6E+09]| 2.451 450] 800|96E+09] -] -] - - - - - -il(1.05120.7| K.pnak
Kc-2 1 }3.40| 58.2 | 25.2|2.2E+04}1.1E+10] 0.6} 5.9E+13] 9.4 | 450 | 800 | 9.6E+09] 2.45] 450 | 800}9.6E+09] 9.4 | 450| 800 }9.6E+09} 2.45 | 450 | 800 | 9.6E+09j|[1.05 | 19.8| K.pndk
2 |3.40] 74.2 | 33.3]2.2E+04]1.1E+10] 0.6} 5.9E+13] 9.4 | 450 ] 800 | 9.6E+09{ 2.45 | 450{ 800]9.6E+09{ 9.4 | 450 800]9.6E+09] 2.45 | 450 | 800 | 9.6E+09}|1.05] 19.8| K.pndk
3 [3.40] 22.8 | 1.4 [2.2E+04] 1.1E+10] 0.9]5.0E+13] - - - - 12.45] 450 800]9.6E+09] 9.4 | 450| 800 | 9.6E+09| 2.45 | 450 | 800 | 9.6E+09[1.05] 18.8] K.pndk
Dasar} 3.55| 80.9 }19.7|2.2E+04}1.1E+10|0.8] 5.5E+13] 9.4 ] 450 800] 9.6E+09{ 2.45} 450] 800]9.6E+09] - - - - - - - -11]1.05]20.7] K.pndk
Kc-3 1 13.40{ 83.0 | 29.5]2.2E+04] 1.1E+10|0.7|5.7E+13| 9.4 | 450 | 800 | 9.6E+09] 2.45 | 450 800 }9.6E+09] 9.4 | 450| 800 |9.6E+09} 2.45 | 450 | 800 | 9.6E+09/[1.05 | 18.8] K.pndk
2 }3.40|108.0|38.5|2.2E+04]1.1E+10]0.7{5.7JE+13]| 9.4 | 450 | 800| 9.6E+09] 2.45]| 450 | 800)9.6E+09| 9.4 | 450 | 800 {9.6E+09} 2.45 | 450 | 800 | 9.6E+09|[1.05{1D.8} K.pndk
3 ]3.40] 3.0 | 1.9 ]2.2E+04}1.1E+10]0.5]6.3E+13} - - - - 12.451450] 800{9.6E+09] 9.4 | 450] 800 | 9.6E+09] 2.45] 450 | 800 | 9.6E+09}|1.05 | 19.8| K.pndk
Dasar| 3.55f 79.9 | 19.9|2.2E+04|1.1E+10] 0.8/ 5.5E+13| 5.4 | 450 | 800 | 9.6E+09| 2.45| 450 800 | 9.6E+09] - - - - - - - -11[1.05]20.7| K.pndk
AsC|Kcs 1 13.40] 75.2 | 28.9}2.2E+04{1.1E+10}0.7| 5.8E+13| 9.4 | 450] 800] 9.6E+09] 2.45| 4501 800]9.6£+09] 9.4 | 450| 800 |9.6E+09) 2.45 | 450 | 800 | 9.6E+09|1.05 } 19.8] K.pndk
2 |3.40]100.8]39.3}2.2E+04]1.1E+10] 0.7} 5.8E+13]| 9.4 | 450] 800] 9.6E+09] 2.45| 450 | 800 |9.6E+09] 9.4 | 450 | 800 | 9.6E+09] 2.45 | 450 | 800 | 9.6E+09(1.05 | 18.8} K.pndk
3 |3.40) 69 | 2.7 }|2.2E+04]|1.1E+10]0.7}| 5.8E+13] - - - -12.45] 450} 800}9.6E+09] 9.4 | 450] 800 | 9.6E+09] 2.45 ] 450 | 800 | 9.6E+09}]1.05 | 1D.8| K.pndk
Dasar|3.55] 74.2 | 21.5{2.2E+04|1.1E+10|0.715.6E+13} 9.4 | 450 | 800| 9.6E+09] 2.45| 450 800}9.6E+09| - - - - - - - -11{1.0512D.7| K.pndk
Kc.5 1 13.40}80.63]31.6]2.2E+04] 1.1E+10]{0.7| 5.8E+13] 9.4 | 450 ] 800} 9.6E+09] 2.45| 450 | 800|9.6E+09] 9.4 ]| 450 800 | 9.6E+09] 2.45 | 450 | 800 | 9.6E+09]|1.05 | 18.8] K.pndk
2 |3.40] 100.1}41.112.2E+04]1.1E+10]0.6]5.9E+13]| 9.4 | 450 | 800 9.6E+09] 2.45{ 450 | 800{9.6E+09} 9.41450| 800 |9.6E+09] 2.45 | 450 | 800 | 9.6E+09](1.05 19.8{ K.pndk
3 |340| 2.8 | 4.1 [2.2E+04]1.1E+10}0.3}7.2E+13] -} -j - - | 2.45] 450} 800} 9.6E+09] 9.4 | 450] 800 | 9.6E+09] 2.45} 450 | 800 | 9.6E+09[1.05{ 18.8] K pndk
Dasar}3.55| 74.0 | 16.3|2.2E+04|1.1E+10]0.8{54E+13] 9.4 | 450] 800| 9.6E+09| 2.45] 450} 800|9.6E+09] -| -| - - - - - -1}1.05]20.7] K.pndk
Kcs 1 ]3.40] 97.9 [22.1]2.2E+04]1.1E+10]0.8{5.4E+13] 9.4 | 450| 800} 9.6E+09| 2.45| 450 | 800 |9.6E+09]| 9.4 | 450| 800 |9.6E+09| 2.45 | 450 | 800 | 9 6E+09[[1.05] 19.8| K pndk
2 ]340] 93.3 |40.5|2.2E+04{1.1E+10}0.6{5.9E+13| 9.4 | 450| 800 9.6E+09| 2.45| 450 | 800{9.6E+09] 9.4 | 450} 800 9.6E+09| 2.45| 450 | 800 | 9.6E+09|[1.05| 19.8| K_pndk
3 |3.40] 689 | 0.5 [2.2E+04]1.1E+10{1.0]4BE+13] - - - -]12.45] 4501 800|9.6E+09] 9.4 | 450 | 800 | 9.6E+09] 2.45 | 450 | 800 | 9.6E+09]|1.05 | 18.8| K.pndk
Dasar|3.55| 64.7 | 15.4}2.2E+04|1.1E+10]0.8{5.5E+13| 9.4 | 450 800| 9.6E+09} 2.45] 450} 800|9.6E+09} -| -| - - - - - -1]11.05120.7] K.pndk
Kc-7 1 |3.40] 92.8 }21.212.2E+04}1.1E+10]|0.8]5.5E+13] 9.4 | 450 | 800| 9.6E+09| 2.45} 450 | 800|9.6E+09] 9.4 | 450| 800 |9.6E+09| 2.45 | 450 | 800 | 9.6E+09 ||1.05 | 19.8] K.pndk
2 |3.40] 81.1 |41.8]2.2E+04|1.1E+10{0.6[6.DE+13] 9.4 [ 450 | 800{9.6E+09| 2.45| 450 | 800]9.6E+09{ 9.4 | 450| 800 |9.6E+09] 2.45 | 450 | 800 | 9.6E+09{[1.05}19.8] K.pndk
3 1340] 865} 0.6 |2.2E+04]1.1E+10]1.0{4.BE+13} - - - -12.45] 450 | 800|9.6E+09} 9.4 ] 4501 800 | 9.6E+09]| 2.45 | 450 | 800 | 9.6E+09 | 1.05 | 19.8] K.pndk




Baglan Atas Bagian Bawah

é’\‘\' f Lt Lc| MD | ML E Ic Bd Elc Balok kirl Balok kanan Batok kirl Balok kanan k | ke | Analisis

< |€ (m) | (KNm)[KNm| (Mpa) | (mma) (TlmmZ) ig|b}lh] 1o Jrgfo]n} tee Jrgfn]n lr J gl b]h Icr

(m) kmmimm) (mm4) | (m) jmmimm) (mm4) | m)kmm}mm) (mm4) | @) [mm)jmm)] (mme)
Dasar|3.55] 5.2 | 11.5|2.2E+04|1.1E+10]0.3]7\.7E+13| 9.4 | 450} 800| 9.6E+09] 2.45| 450 | 800]9.6E+09] - - - - - - - 1.05]20.7} K.pndk
1 |3.40| 26.6 | 21.5}2.2E+04]1.1E+10}0.5]|6.5E+13| 9.4 | 450 | 800 ] 9.6E+09| 2.45 | 450 | 800 9.6E+09} 9.4 | 450 800 | 9.6E+08| 2.45 | 450 | 800 | 9.6E+09] 1.05 | 19.8! K.pndk
Kcs 2 |3.40] 35.7 | 41.9}2.2E+04{1.1E+10} 0.4| 6.9E+13] 9.4 | 450{ 800 9.6E+09] 2.45] 450 { 800} 9.6E+09] 9.41450| 800 | 9.6E+09{ 2.45| 450 | 800 9.6E+® 1.05]19.8} K.ondk
3 |3.40] 90.5} 0.5 | 2.2E+04§1.1E+10} 1.0} 4.8E+13 - - - -12.45] 450 800}9.6E+09| 9.4 | 450] 800 {9.6E+09]| 2.45] 450 | 800 9.6E+0§ 1.05]19.8{ K.pndk
Dasarl|3.55] 7.3 ]11.5)2.2E+04}1.1E+10}0.3| 7.3E+13| 9.4 | 450 800] 9.6E+09] 2.45] 450 | 800]|9.6E+09] - - - - - - - 1.05]26.7| K.pondk
1 |3.40] 21.3 |21.4}2.2E+04|1.1E+10/0.4|6.7E+13] 9.4 | 450 | 800 9.6E+09] 2.45 | 450 | 800 9.6E+09] 9.4 | 450! 800 |9.6E+09| 2.45 | 450 | 800 | 9.6E+09| 1.05{ 19.8| K.pndk
Koo 2 13.40] 33.7 141.312.2E+04} 1.1E+101 0.4{7.0E+13} 9.4 ] 450 8C0| 9.0E+09) 2.45] 450} 800)9.6E+09} 9.4 | 450} 800}9.6E+09] 2.45) 450 | 800 9.6E+0§ 1.05119.8] K.pndk
3 [3.40] 866 | 0.7 |2.2E+04|1.1E+10] 1.0] 4.8E+13 - - - - 12.45] 450 { 800]9.6E+09{ 9.4 | 450| 800 !9.6E+09| 2.45] 450 | 800 | 9.6E+03{ 1.05 | 19.8] K.pndk
Dasar]|3.55] 1.6 }12.4|2.2E+04]1.1E+10}0.1{8.9E+13]| 9.4 | 450 800} 9.6E+0S] 2.45| 450 | 800 | 9.6E+09} - - - - -1 - - 1]1.05}20.7| K.pndk
Kc-1 1 |3.40| 27.0 | 22.4]2.2E+04}1.1E+10|0.5|6.5E+13] 9.4 { 4501 800 9.6E+0S| 2.45| 450 | 800 9.6E+09] 9.4 | 450| 800 | 9.6E+09] 2.45 | 450 { 800 | 9.6E+09{ 1.05 | 19.8] K.pndk
) 2 |3.40| 45.6 }39.9|2.2E+04{1.1E+10}0.5|6.6E+13| 9.4 | 450| 800] 9.6E+08] 2.45| 450 | 800 |9.6E+09| 9.4 | 450| 800 |9.6E+09| 2.45| 450 | 800 9.SE+Q$ 1.05] 19.8{ K.pndk
3 |340] 69.0} 04 |2.2E+04]1.1E+10}1.0]4.8E+13| - - - -12.45] 450 800|9.6E+09] 9.4 | 450] 800 | 9.6E+09] 2.45| 450 | 800 9.6E+0¢ 1.05119.8| K.pndk
Dasar|3.55] 45.9 | 19.3|2.2E+04|1.1E+10]0.6|5.9E+13| 9.4 | 450 800| 8.6E+09}| 2.45| 450 | 800|9.6E+09} - - - - - - - 111.051{20.7] K.pndk
Kc-11 1 13.40) 81.2 |32.0|2.2E+04]{1.1E+10]0.7] 5 8E+13] 9.4 | 450} 800] 9.6E+09] 2.45; 450 800|9.6E+09] 9.4 | 450] 800 ]9.6E+09] 2.45} 450 | 800 9.GE+Q$ 1.05] 19.8| K pndk
2 |3.40] 95.8 142.1|12.2E+04|1.1E+10|0.6|59E+13} 9.4 | 450| 800] 9.6E+09] 2.45| 450 | 800|9.6E+09| 9.4 | 450} 800 | 9.6E+09] 2.45| 450 1 800 9.6E+0$ 1.05 ] 19.8] K.pndk
AsC 3 |340] 3.0 | 4.2 }|2.2E+04}1.1E+10{0.3] 7.12E+13 - - - - 12.45] 450} 8001 9.6E+09] 9.4 | 450| 800 |9.6E+09[ 2.45 | 450 | 800 | 9.6E+09 | 1.05 | 19.8] K.pndk
Dasar{3.55| 73.6 }20.112.2E+04{1.1E+10{0.7|56E+13] D.4 } 450 800]| 9.6E+09| 2.45{ 450 | 800|9.6E+09] - - - - - - - 1.05§20.7{ K.pndk
Kc-12 1 }3.40{ 76.2 | 29.0}{2.2E+04]|1.1E+10{0.7| 5.8E+13| 9.4 | 450} 800]9.6E+09| 2.45} 450 | 800|9.6E+09| 9.4 [ 450 | 800 | 9.6E+09| 2.45 | 450 | 800 | 9.6E+09] 1.05 | 19.8] K pndk
2 }3.40] 100.2]39.2|2.2E+04|1.1E+10] 0.7| 5l8E+13| 9.4 | 450 800] 9.6E+09] 2.45] 450 | 800 |9.6E+09] 9.4 | 450} 800 | 9.6E+09] 2.45| 450 | 800 | 9.6E+09| 1.05 | 19.8| K.pndk
3 |340] 64 | 2.7 |2.2E+04]1.1E+10|0.6]| 5.9E+13 - - - -]2.45]450] 800]9.6E+09] 9.4 | 450| 800 | 9.6E+09] 2.45| 450 | 800 | 9.6E+09] 1.05| 19.8] K.pndk
Dasar|3.55] 49.0 | 16.212.2E+04|1.1E+10}0.7{57E+13] 9.4 | 450]| 800] 9.6E+09] 2.45| 450| 800{9.6E+09] - - - - - - - 41 1.05]20.7] K.pndk
Kc-1 1 3.40] 87.1 |30.0{2.2E+04|1.1E+10}0.7|57E+13| 9.4 | 450|800} 9.6E+09}| 2.45| 450 | 800|9.6E+09| 9.4 | 450| 800 | 9.6E+09| 2.45| 450 | 800 9.6E+09] 1.05] 19.8] K.pndk
2 |3.40] 107.2}38.512.2E+04] 1.1E+10]0.7]57E+13] 3.4 | 450 | 800} 9.6E+09| 2.45] 450 | 800 }|9.6E+09] 9.4 | 450| 800 | 9.6E+09| 245 | 450 | 800 | 9.6E+09] 1.05] £9.8| K pndk
3 |340] 3.0 | 1.9 |22E+04]1.1E+10]0.5|6/.3E+43] - - - -12.45% 4501 800|9.6E+09) 9.4 4501 800|9.6E+09] 2.45| 450 | 800 | 9.6E+09] 1.05 39.8 K pndk
Dasar}3.55| 25.5 | 12.9]2.2E+04]| 1.1E+10{0.6]6|0E+3] 9.4 | 450 | 800] 9.6E+09{ 2.45| 450 800 |9.6E+09} - - - - - 4§1.05120.7] K.pndk
KC-14 1 3.40] 59.3 | 25.3]2.2E+04| 1.1E+10}0.6|5/9E+73] 9.4 | 450 ] 800} 9.6E+09] 2.45| 450 | 800{9.6E+09| 9.4 | 450} 800 |9 6E+09| 2.45] 450 | 800 | 9.6E+09{ 1.05] 19.8 K pndk
2 13.40| 74.3 }33.3|2.2E+04]|1.1E+10}0.6|5/9E+13| 9.4 | 450| 800| 9.6E+09| 2.45| 450 | 800|9.6E+09| 9.4 [ 450| 800 | 9.6E+09]| 245 | 450 | 800 | 9.6E+09 |/ 1.05 ﬂg.s K. pndk
3 1340] 228 1.4 |22E+04]1.1E+10[0.9}50E+13}] - - - -12.451450]800}9.6E+09] 9.4 | 450} 800]9.6E+09} 2.45| 450 | 800 | 9.6E+09] 1.05 1[9‘8 K.pndk
Dasar|3.55| 42.2 | 11.2]2.2E+04]1.1E+10]0.7| 5|5E+13} 9.4 | 450} 800] 9.6E+09] 2.45| 450 | 800]|9.6E+09] 9.4 | 300] 500 1.6E+09] 2.45| 300 | 500 | 1.6E+09[ 1.0520.7| K.pndk
!KC-F 1 |3.40] 57.7 [ 15.1]2.2E+04|1.1E+10]0.7]5/5E+13| 9.4 | 450{ 8001 9.6E+09] 2.45] 450} 800|9.6E+09]| 9.4 | 450| 800 | 9.6E+09| 2.45| 450 | 800 | 9.6E+09[[1.05]19.8 K.pndk
2 |3.40] 20.3 }19.8]2.2E+04|1.1E+10|0.4]6|7E+13| 9.4 | 450 800} 9.6E+09] 2.45| 450 | 800}9.6E+09]| 9.4 450| 800 | 9.6E+09| 2.45} 450 | 800 | 9.6E+09{l 1.05 ﬂg.a K.pndk
3 |3.40] 498 | 0.9 {2.2E+04]|1.1E+10] 1.0} 4|9E+13] 9.4 | 450| 800| 9.6E+09| 2.45| 450 | 800 |9.6E+09| 9.4 | 450 800 [9.6E+09| 2.45| 450 | 800 | 9.6E+09//1.05] 19.8 K.pndk




Penentuan Kriteria Kolom (arah X)
Bagian Atas Bagian Bawah
f Bf u lc] MD | ML E (4 8d Elc Balok kiri Balok kanan Balok kiri Balok kanan k| e Anatisis
S | € (m) |(KNm)IKNm]| (Mpa) | (mm4) Nom2)fg] DR ler Jrgfofn] teo frgfb] b} ter Jralbjh] lo
; (m) [mmYmm) (mm4) | (m) [mmjmm) (mm4) | m) mmlmmy (mm4) | @) [Em)f(mm)] (mm4)
Dasar|3.55| 87.8 | 13.1}2.2E+04] 1.1E+10}0.8|5.3E+13] -] -| - -| 9.4 [450[800|9.6E+00] -| -] - -] ¢.4 | 3001 500 | 1.6E+09{.05 207} K.pndk
1 |3.40| 86.8 | 14.8]2.2E+04| 1.1E+10}0.8]5.3E+13] -] -| - -| 9.4 J 450l 800]9.6E+09] -| -] - -| 9.4 | 450 | 800 | 9.6E+09 1.05] 198} K.pndk
KD-1 2 |3.40l 46.0 | 16.9]2.2E+04]1.1E+10]0.7|5.8E+13] -] -| - -| 9.4 450[800j9.6E+00}] -| -] - -1 9.4 | 450 | 800 | 9.6E+09 || 1.05 | 19.8] K.pndk
3 1340] 59.4 | 26 |2.2E+04]1.1E+10]0.9]49E+13] -| -| - -| 9.4 Y450} 800{9.6E+09] -| -] - -| 9.4 | 450] 800 | 9.6E+091} {.05 | 19.8{ K.pndk
Dasar} 3.55| 54.1 } 20.6]2.2E+04] 1.1E+10{0.7}5.8E+13] -] -1 - -| 9.4 | 450] 800}9.6E+00] -| -] - -1 -1 - - - [ 1.05]20.7] K.pndk
Koo}t _[340] 745 [303]226404]1.1E+10[06[5 8413 -} -| - -| 9.4 [ 450} 800]|9.6E+00] - -] - -1 9.4 | 450 800 | 9.6E+09] 1.05 | 19.8] K.pndk
2 |3.40] 98.7 [41.1]2.2E+04] 1.1E+10}0.6]5.9E+13] -] -| - -} 9.4 {450]800]9.6E+09] -] -} - -] 9.4 | 450 | 800 | 9.6E+09] 1.05 | 19.8] K.pndk
3 [340] 55 | 0.4 |2.2E+04]1.1E+10|0.9)5.0e+13] -| -| - -1 -1 -1 - -1 -] -1 - -1 9.4 | 450 | 800 | 9.6E+09] .05 | 19.8] K.pndk
Dasar|3.55| 81.1 | 24.3]2.2E+04} 1.1E+10]0.7]56E+13] -] -| - -| 9.4 | 450| 800{9.6E+09} -| -| - 1o - - - | 1.05]20.7} K.pndk
Ko.al—1_|3:40] 733 130.9|2.26+04]1.1E+10]06|59E+13| -} -f - -| 9.4 |450|800f9.6E+09) -] -| - -| 9.4 | 450 | 800 | 9.66+09} 1.05 | 19.8] K.pndk
2 |3.40]1156]47.6]2.26+04| 1.1E+10]06}5.96+13] -| -] - -1 9.4 450 so0]o6E+09] -| -] - -| 9.4 | 450 800 | 9.6E+09§ 1.05] 19.8] K.pndk
3 |340] 18 | 16]22E+04]1.1E+10]0.4]6.7E+13] -] -] - -1 -1 -] - -1 -1 -] - -| 9.4 | 450 | 800 | 9.6E+09] 1.05 | 19.8 K.pndk
Dasar|3.55] 77.4 | 24.1]2.26+04| 1.1E+10[0.7|56E+13] -] -| - -| 9.4 | 450]| so0f9.6E+09] -| -| - -1 -1 - - 11.05]20.7] K.pndk
Kpsl_1_[340] 718 |310]226+04] 1 1E+10}06|59E+13] -| -| - -| 9.4 | 450} 800]9.6E+09] -| -| - -| 9.4 | 45¢| 800 | 9.6E+09] {.05 | 1d.8] K pnak
2 |3.40| 116.6{49.2{2.2E+04|1.1E+10]0.6]59E+13] -] -| - -| 9.4 | as0|800]9.6E+00] -| -| - -| 9.4 | 450 800 | 9.6E+09] §.05] 19.8] K.pndk
3 |340] 03 | 06]2.2E+04]1.1E+10{03]77E+13] -| -] - -1 -1 - - BB -] 9.4 ] 450| 800 | 9.6E+09] §.05]| 19.8] K.pndk
Dasar{3.55| 84.2 | 24.1]2.2E+04[1.1€+10[0.7|58E+13] -| -| - -] 9.4 | 450} 800f9.6E+09] -| -| - -1 -] - - 1 §.05]24.7| K.pndk
Koo |—113:40] 746 |308]226+04]11E+10/06{59E413} -| -] - -1 94 |4as0]800f{9.6E+00] -| -| - -1 9.4 | 450 | 800 | 9.6E+09] §.05 ] 19.8] K.pnak
2 |340] 116.0|50.7|2.2E+04]1.1E+10}08}59E+13] -| -| - -] 94 | 450| 800[9.6E+09] -| -| - -] 9.4 | 450 | 800 | 9.6E+09] .05 | 19.8] K.pndk
3 [340] 18 | 0.8|22E+04[1.1E+10]06|59E+13] -| -| - 1o -] - -1 -1 -1 - -| 9.4 | 450 800 | 9.6E+09] §.05 ] 19.8] K.pndk
Dasar} 3.55] 126.1]25.2]2.2E+04]| 1.1E+10} 0.8} 5.4E+13 - - - -] 9.4 | 450] 800{9.6E+09]| - - - - - - - -10.05120.7] K.pndk
Kpgl_1_1340]1338|282|22€+04[1 1E+10]08|54E+13] -] -| - -1 94 | 450} 800|96E+09| -| -| - -1 9.4 | 450 | 800 | 9.6E+09} §.05 | 19.8] K.pndk
2 |340]134.1|47.0]2 2E+04] 1 1E+10}0.7]5.7E+13] -] | - -] 94 |4s0f800]96E~08] -| -| - -1 9.4 | 450 | 800 | 9.6E+09] .05 | 19.8] K pnak
3 [340] 00 | 02]22E+04{1.1E+10]0.0]94E+13] -| -| - - -] - -1 -1 -] - -| 9.4 | 450 | 800 | 9.6€+09] §.05 | 19.8] K.pndk
Dasar|3.55] 129.5| 25.8/ 2.2E+04} 1. 1E+10[0.8|54E+13] | -| - -1 94 ]450{800|96E-09] -] -[ - -1l -1 - - | 1.05]29.7 K.pndk
Ko7 | 1340 1314]260]2 264041 1E+10]08[54E+13] -] -] - -| 9.4 | 450]800|9.6E-09) -| -| - -] 9.4 | 450 | 800 | 9.6E+09| §.05 | 19.8] K.pndk
2 [3.40]122.0(458(22E+04[1.1E+10[0.7|58E+13] -| -[ - -1 94 [450|800[9.6E-09] -[ -| - -| 9.4 | 450 | 800 [ 9.6E+09] .05 [ 19.8] K.pndk
3 |3.40| 06 | 0.1|2.2E+04]1.1€+10}0.8{54E+13] -| -| - 1o -] - -1 -1 - -1 9.4 | 450 | 800 | 9.6E+09] .05 19.8] K.pndk




Bagian Atas Bagian Bawah
N Lec|{ MD | ML E ic Elc Balok kiri Balok kanan Balok kiri Balok kanan L
f af it pd - k r | Analisis
< & (i) | (KNm) Mpa) | (mmd) (Nr.mz) igjolhn] 1o Jiglblhn o Jigfblh] o gl nv]n for T
{m) |[(mm mm) (mm4) | (m) kmmimm) (mm4) | (m) kmm}mm) (mm4) | (m) J(mm){(mm)] (mmd)
Dasar| 3.55] 62.9 |22.2{2.2E+04]1.1E+10]0.7{5.7E+13] - - - -1 9.4 |450) 80019.6E+09] - - - - - - - .05 2¢.7 K.pndk
K 1 }3.40] 65.0 | 26.9|2.2E+04| 1.1E+10] 0.6} 5.9E+13] - - - -1 9.4 | 450]| 800} 9.6E+09]| - - - -} 9.4 | 450 | 800 | 9.6E+09] [1.05 1$.8 K.pndk
D8 2 |3.40f 76.8 | 45.3]2.2E+04]1.1E+10{0.6]6.2E+13] - - - -] 9.4 | 450] 800]9.6E+09] - - - -1 9.4 | 450 ] 800 | 9.6E+09} [1.05] 19.8] K.pndk
3 [340] 0.8 | 0.2 |2.2E+04]1.1E+10]0.7]5.5E+13] - - - - - - - - - - - -1 9.4 | 450 | 800 | 9.6E+09] [1.05] 19.8] K.pndk
Dasar} 3.55] 60.5 | 22.2{2.2E+04}1.1E+10{0.7}|5.8E+13] - - - -| 9.4 | 450] 800 9.6E+09; - - - - - - - -[11.05]2¢.7} K.pndk
K 1 |a.40] 61.6 J27.2]2.2E+04]1.1E+10{0.8]5.9E+13] - - - -] 9.4 | 450| 800§9.6E+09| - - - -1 9.4 | 450 | 800 | 9.6E+09||1.C5 | 19.8} K.pndk
D-9 2 |3.40] 76.8 |45.4]12.2E+04§1.1E+10}0.6{6.2E+13| - - - -1 9.4 | 450] 800]9.6E+09} - - - -] 9.4 ) 450 ] 800 | 9.6E+09]}[1.05 | 19.8] K.pnak
3 |340f 05 | 0.1 |22E+D4]11.1E+10]0.8]5.3c+13] - - - - - - - - - - -1 94 | 450 | £00 | 9.6E+09||[1.05 | 19.6] K.pndk
Dasar|3.55| 57.1 | 21.6}2.2E+04] 1.1E+10]0.7|5.8E+13} - - - -1 94 | 450} 800|9.6E+09} - - - - - - - - 1[1.05]120.7| K.pndk
IKD-1 1 |3.40} 63.9 | 28.5{2.2+04]1.12+10]0.6]5.9E+13] - - - -1 9.4 | 450] 800}9.6E+09| - - - -1 9.4 | 450 | 800 | 9.6E+09j}[1.05 | 19.8] K.pndk
2 |3.40| 89.0 | 46.6}2.2E+04]|1.1E+10|0.6|6.1E+13| - - - -1 9.4 | 450} 800]9.6E+09] - - - -1 9.4 | 450 | 800 9.6E+09” 1.05 | 19.8] K.pndk
3 |340] 06 | 0.2 |2.2E+04]|1.1E+10{0.7|5.6E+13] - o - - -] - o e -] 9.4 | 450 | 800 | 9.6E+09)|}i.05 | 19.8] K.pnak
Dasar| 3.55] 51.6 | 20.3{12.2E+04]1.1E+10]0.7|5.8E+13] - - - ~{ 9.4 | 450] 800} 9.6E+09] - - - - - - - -1l1.05 }20.7} K.pndk
KD-11 1 [3.40] 73.6 | 31.2|2.2E+04] 1.1E+10]0.6]5.9E+13] - - - -1 94 1450] 800]9.6E+09} - - - -| 9.4 | 450 | 800 | 9.6E+09)}[1.05] 15.8] K.pndk
2 13.40]|111.0]50.7{2.2E+04]1.1E+10{0.6|5.5E+13] - - - -] 9.4 | 450 800|9.6E+09} - - - -1 9.4 | 450 | 800 | 9.6E+09{|[1.05 | 19.8] K.pndk
As D 3 340} 1.1 } 0.8 |2.2E+04|1.1E+10}0.5[6.4E+13] - - - - - - - - - - - -1 9.4 | 450 | 800 | 9.6E+09][1.05] 19.8] K.pndk
Dasar|3.55| 75.4 |24.2]2.2E+04]1.1E+10}0.7|5.7E+13] - - - -| 9.4 | 450] 800} 9.6E+09] - - - - - - - -1111.05 { 20.7] K.pndk
KD-12 1 |3.40f 72.4 |30.9]2.2E+04}1.1E+10{0.6|5.BE+13] - -1 - -| 9.4 |450| 800|9.6E+09] -| - - -} 9.4 | 450 | 800§ 9.6E+09][1.05]19.8] K.pndk
2 |3.40] 115.4]149.2{2.2E+04]1.1E+10] 0.6 5.8E+13| - - - -1 9.4 | 450 800} 9.6E+09] - - - -1 9.4 | 450 } 800 | 9.6E+09]|1.05 | 18.8]| K.pndk
3 340} 0.7 | 0.6 [2.2E+04}1.1E+10[0.5]6.5E+13] - - - - - - - - - - - -] 9.4 | 450 | 800 | 9.6E+09]|1.05 | 19.8] K.pndk
Dasar|{3.55] 50.6 {20.6|2.2E+04]1.1E+10/0.6}5.BE+13 - - - -] 9.4 | 450 800}9.6E+09{ - - - - - - - - 20.7] K.pndk
KD-1 1 }3.40} 76.4 | 31.3]2.2E+04]|1.1E+10}0.6|5.8E+13} - - - -] 9.4 | 450[ 800[9.6E+09] - - - -| 9.4 | 450 | 800 | 9.6E+09 19.8| K.pndk
2 |340]115.0[47.6]22E+04{1.1E+10{0.6{50E+13} - - -1 9.4 | 4501 800]9.6E+09} - - - -1 9.4 | 450 | 800 | 9.6E+09 18.8] K.pndk
3 |340f 20 | 1.6 |22E+04|1.1E+10]0.5{6 5E+13| - -4 - - - -1 - -1 -1 -} - - | 9.4 | 450 | 800 ; 9.6E+09 19.8] K.pndk
Dasar|3.55| 53.7 | 20.6|2.2E+04|1.1E+10|0.7{58E+13| - - - -] 9.4 |450{800|9.6E+09] - - - - - - - - 20.7| K.pndk
KD-1 1 }3.40} 74.0 | 30.3|2.2E+04|1.1E+10{0.6| 518E+13 9.4 | 450) 800]|9.6E+09] - - - -] 9.4 | 450 | 800 | 9.6E+09 19.8] K.pndk
2 |3.40] 98.5 |41 1|2.2E+04}1.1E+10{0.6|5/9E+13 - -] 9.4 | 450 800}9.6E+09} - - - -] 9.4 | 450 ] 800 | 9.6E+09 19.8| K.pndk
3 |340| 55 | 0.4 |2.2E+04{1.1E+10{0.9]5/0E+13 - - - - - - - - - -1 9.4 | 450 | 800 | 9.6E+09 19.8] K.pndk
Dasar|3.55} 87.2 | 13.2]12.2E+04|1.1E+10}0.8| 5;3E+13 - -1 9.4 |450]| 800|9.6E+09] - - - -| 9.4 | 300 | 500 | 1.6E+09 K.pndk
KD-15 1 }13.40} 86.2 | 150{2.2E+04|1.1E+10}0.8| 5]3E+13] - - -1 9.4 |450| 800|9.6E+09} - - - -] 9.4 { 450 | 800 | 9.6E+09 K.pndk
2 |3.40] 45.8 | 18.7{2.2E+04|1.1E+10|0.6}5]8E+13 - - -| 9.4 {450] 800|9.6E+09] - - - -} 9.4 | 450 | 800 | 9.6E+09 K.pndk
3 [340] 598 | 0.2 |2.2E+04|1.1E+10|1.0|48E+13} - - - -] 9.4 1450} 800|9.6E+Q9] - - - -] 9.4 1450] 800 | 9.6E+09 K.pndk



Analisis Gaya Aksial dan Momen Kolom (Arah X) Akibat M kap Balok (As C)
qf é° u h hn (m) wdlk Mnak bik (kNm) L balok (m) | Ln balok (m) | Mkap bk (Nm)| PD PL PE Ng(N) | PukY | Menghitung a Menghitund Mu,k y
& {m) Kirl kanan | kiri |kanan| kii fkanan] ki | kanan] KN kN kN | Po+PL | (kN) |akatas]akbwh| atas bawah
Dasar{4.2] 355 |11 1|1 129.95 356.08| 10| 2/75] 9.4 | 2.45 | 162.44 | 445.10] 1147.46]| 131.51] 101.43 | 1278.97| 1467.59] 0.591 0.409 | 235.0833|{162.7586!
1 42] 340 [ 1}1.3]1 439.95 356.08| 10 | 2[75| 9.4 | 2.45 | 549.94 | 445.10] 821.45| 90.18 | 50.69 | 911.63 | 1109.00] 0.575 | 0.425 459.61 339.41
Ke- 2 (42] 340 | 111311 356.08 356.08f 10 2175 9.4 2.45 | 445101 445.10] 493.89| 46.93 | 18.07 | 54082 | 643.76 | 0.648 | 0.352 396.57 2652.25
3 [42] 340 |1} 111 356.08 35608 10 ] 2|75 94 2.45 | 445.10] 445.10] 24598 | 3.69 4.88 249.67 | 282.65 | 0.841 0.159 191.96 63.63
Dasar|4.2| 355 |1} 1 |1 0 0 10 ] 2(75] 94 245 0.00 0.00 }1119.65]215.73; 4.71 | 1335.38] 1402.15] 0.668 | 0.332 0 0
1 42| 346 [ 11]1.3}1 439.95 356.08| 10 | 2(75| 94 2.45 | 549.94 | 445.10| 767.19 1 139.81| 0.89 907.00 | 956.09 | 0.535 | 0.465 | 427.61 371.41
KC 2142 340 | 1] 13| 1] 25608 256.08] 10| 275| 9.4 | 2.45 | 445.10 | 445.10] 423.72 | 69.11 | 301 | 49263 | 530.11 | 0.592 | 0408 | 42436 || 292,49
3 |42] 3401} 131 356.08 356.081 10| 2(75| 94 2.45 | 44510 445.10| 116.79 | 5.22 260 122.01 | 139.03 | 0.914 | 0.086 69.75 35.04
Dasar|4.2] 355 13 1 {1 0 0 10| 2/75] 94 | 245 0.00 0.00 | 988.93 | 216.62| 101.27 § 1205.55| 1265.83| 0.621 0.379 0 0
1 421 340 } 1{1.3¢1 439.95 356.08| 10| 275 94 2.45 | 549.94 | 445.10] 683.38 | 143.14] 43.75 | 826.52 | 1019.64} 0.518 | 0.482 413.89 385.13
Kes 2 {42 340 |1§1.3]1 356.08 356.081 10 | 2[75| 94 2.45 | 445.10 | 445.10| 379.57 | 75.48 3.35 | 455.05 | 49187 | 0.562 | 0.438 | 402.52 314.33
3 |42} 340 1] 1|1 356.08 356.081 10| 2751 94 2.45 | 445.10 1 445.10] 9766 | 0.15 2.03 97.81 111.23 | 0.869 { 0.131 54,68 53.90
Dasar| 4.2} 355 1) 1 |1 0 0 10} 2/75| 94 2.45 0.00 0.00 }1007.16] 213.69| 113.81 | 1220.85] 1281.89| 0.625 | 0.375 0 0
Kc4 1 421 340 | 1}1.3]1 356.08 356.08] 10| 2[75] 94 245 | 445.10]445.10| 695.19 | 140.68] 62.06 | 835.87 | 1022.12] 0.517 | 0.483 370.81 346.05
2 142]| 340 | 1|1.3}1 356.08 356.08] 10 | 2/75| 9.4 | 2.45 | 44510144510 385.03 | 73.13 | 2042 | 458.16 | 566.83 | 0.563 | 0.437 403.86 B12.99
As C 3 42| 3401} 111 356.08 356.08) 10 | 2[75] 9.4 2.45 | 445.10| 44510 9823 | 2.1 12.77 | 10044 | 159.10 | 0.863 | 0.137 56.11 44 .46
Dasarf4.2] 355 |1} 1 |1 0 0 10[275]| 94 245 0.00 0.00 [1057.30|205.01| 218.63 | 1262.31| 1325.43] 0.597 | 0.403 0 0
1 2} 340 1111.3]1 439.95 356.08| 10} 2/75] 9.4 2.45 | 549.94 | 445.10] 736.56 | 135.96| 69.61 | 872.52 | 1067.94] 0.507 | 0.493 405.44 893.58
Ke-s 2 42| 340 | 1]1.3]|1 356.08 356.08| 10 ) 2)75| 9.4 245 | 44510 445.10] 41515 | 7462 | 17.87 | 489.77 | 589.31 | 0.550 | 0.450 394.57 322.29
3 |42] 340 [1] 1[1] 43995] 3s608] 10| 275 9.4 | 2.45 ]| 549.94{445.10] 107.70| 045 | 17.76 | 108.15 [ 188.15 | 0791 | 0.209 | 2285 [|[s6.41
Dasar|4.2] 355 |1] 1|1 0 0 10| 2[75| 94 2.45 0.00 0.00 | 1397.28] 234.31] 43.09 | 1631.59] 1713.17| 0.595 | 0.405 0 0
K 1 42] 340 {1]1.3}]1 521.77 356.08| 10 | 275 9.4 2.45 | 652.221445.10] 934.90 | 155.59| 14.10 | 1090.49| 1204.23| 0.554 | 0.446 486.80 392.37
c-6 2 |42] 340 | 1|1.3]1 521.77 356.08| 10| 2[75| 9.4 2.45 ] 652.22 | 445.10] 476.07 | 77.89 1.39 553.96 | 587.50 | 0.645 | 0.355 566.85 312.32
3 {421 340 {11 1 {1 43995 356081 101 2751 9.4 245 | 549.94 | 44510} 11529 | 142 9.76 116.71 | 163.54 | 0.107 | 0.893 65.56 140.84
Dasarf4.2} 355 j1} 1|1 0 0 10 | 2(75| 94 245 0.00 0.00 | 1449.56|242.66] 114.70 | 1692.22{ 1776.83| 0.589 | 0.411 0 0
KC-7 1 42] 340 [ 1}113]|1 601.54 356.08| 10 [ 2/75| 9.4 245 | 751.92 | 445.10| 977.35 | 162.06| 57.86 | 1139.41] 1362.31| 0.569 | 0.431 544 99 #12.32
2 |42} 340 | 1]1.3]1 521.77 356.081 10 | 2]75}| 9.4 2.45 | 652.22 | 445.10] 504.64 | 80.94 | 19.92 | 585.58 | 69852 | 0.668 | 0.332 587.35 P91.82
3 |42 340 1} 111 439.95 356.08| 10 | 2l75| 9.4 2.45 | 549.94 | 445.10| 129.82 | 0.25 0.48 130.07 | 138.59 | 0.043 | 0.957 26.17 83.62
Dasar{4.2} 355 |1} 1|1 0 0 101 2/75] 94 245 0.00 0.00 |1281.91]240.32| 117.45 | 1522.23} 1598.34] 0.649 | 0.351 0 0
Kc-8 1 42] 340 | 1]1.3]1 439.95 356.08| 10| 2)75| 9.4 2.45 | 549.94 | 445.10| 894.29 | 160.88| 62.15 | 1055.17| 1259.72} 0.571 0.429 | 456.55 B42.47
2 142 340 | 111311 356.08 356.084 10 { 2[751 94 2.45 | 445.10 1 445.10] 500.70 | 80.80 | 23.87 | 581.50 | 710.83 | 0670 | 0.330 | 480.00 p36.85
3 |42 340 |1] 1|1 439.95 356.08) 10| 275| 9.4 2.45 | 549.94 | 445.10] 14599 | 0.44 1.1 14643 | 15841 | 0.054 | 0.946 33.08 92.22




Mkap bik (kNm) |

f °¢ L h b @m)|Rvl gl K Mnak blk (kiNm) L balok m)| Ln balok (m) PD PL PE Ng(N) | PukY | Menghitunga Menghitung| Mu,k y
&S | (m) Kirl kanan | kiri |kahan] kiri |kanan] ki | kanan| kN kN kN | PorPL | kN) |akatas{oiktwh] atas bawah
Dasar|4.2) 355 1| 1|1 0 0 10 | 275 94 2.45 0.00 0.00 ]1252.80]241.01] 112.39 | 1493.81] 1568.50} 0.654 0.346 0 0
1 42| 340 | 1]1.3]1 439.95 356.081 10 | 275 94 2.45 | 549.94 | 445.10| 868.96 | 161.01] 56.94 |} 1029.97| 1233.26| 0.574 0.426 458.30 340.72
KC-9 2 4.2} 340§ 1}1.311 356.08 356.081 10 |} 275 94 245 | 445.10 |1 445.10] 482.25 ] 8046 | 19.93 | 562.71 | 674.55 | 0.669 0.331 479.77 237.08
3 |42} 3401} 1,1 439.95 356.081 10 | 275 94 2.45 | 549.94 | 445.10] 136.11 | 0.16 0.21 136.27 | 143.97 | 0.082 0.918 50.51 180.89
Dasar}4.2} 355 {1} 111 0 0 101§ 275 94 245 0.00 0.00 |1198.571232.87} 41.71 |1431.44] 1503.01] 0.664 0.336 0 o]
1 42) 340 J1]1.3]|1 439.95 356.081 10 | 275 94 2.45 | 549.94 | 445.10| 825.58 | 154.68] 13.05 | 980.26 | 1084.08| 0.557 0.443 44510 353.92
Ke- 2 (42| 340 | 1]1.3}1 356.08 356.08 | 10 | 275 94 2.45 | 445.10 | 445.10| 453.78 | 77.49 1.66 531.27 | 564.81 0.645 | 0.355 462.13 254.73
3 |42] 340 |1} 111 356.08 356.081 10 | 2{75 94 2.45 | 44510 {44510 122.23 | 1.19 9.69 12342 | 170.29 | 6.110 0.890 60.49 130.59
Dasar|4.2] 355 1] 1 |1 0 0 10 | 2[78 94 245 0.00 0.00 | 1047.05] 207.09| 216.49 | 1254.14) 1316.85| 0.628 0.372 0 0
1 1 42| 340 | 111311 439 95 356.08} 10 | 2{75 94 2.45 | 549.94 | 445.10| 71.39 ]136.18] 67.32 | 207.57 | 369.74 | 0.507 0.493 40510 393.92
Kc1 2 |42} 340 |1}1.3]1 356.08 356.08 ) 10 | 275 94 245 | 445.10 | 445.10] 403.56 | 74.67 | 19.06 | 478.23 | 582.19 | 0.551 0.449 395.02 321.83
3 {421 34011} 111 439.95 356.08% 10 | 2{75 94 245 | 54904 1 445.10{ 10052 { 0.08 18.06 | 10060 { 18148 1 0.736 0.264 21.72 58.04
Dasar} 4.2} 355 j1} 1 |1 0 0 10| 275} 94 2.45 0.00 0.00 | 1005.84]|213.94| 115.17 | 1219.78] 1280.77] 0.628 0.372 0 0
As ¢ |Kc12 1 42 340 11]1.3]1 43995 35608} 10 | 2751 94 | 2.45 | 549.94 | 445.10| 692.80 {140.82| 62.29 | 833.62 | 1027.09] 0.519 | 0.481 414.57 384.45
2 42| 340 | 1}11.3]1 356.08 356.08] 10 | 275 94 245 | 44510 445.10] 383.62 | 73.26 | 20.43 | 456.88 | 565.53 | 0.564 0.436 404.37 312.48
3 |42 340 11] 1}1 356.08 356.081 10 | 275 94 2.45 | 445.10 | 445.10] 97.95 2.08 12.77 | 100.03 | 15867 | 0.870 0.130 54.92 4478
Dasar}4.2|] 355 f1] 1 |1 0 0 10 | 2175 94 245 | .0.00 0.00 }1001.75]217.19] 100.21 | 1218.94] 1279.89] 0.665 0.335 0 0
1 42| 340 | 1]1.3}1 439.95 356.081 10 | 275 94 2.45 | 549.94 | 445.10| 636.51 } 142.91| 43.19 | 829.42 | 1022.68| 0.517 0.483 413.07 3B85.95
Ke-1 2 (42| 340 [ 111311 356.C8 356.081 10 | 2[75 94 245 { 445.10 | 445.10] 381.98 | 75.42 3.03 45740 | 493.00 ! 0.561 0.439 402 .45 314 .40
3 |42) 34011111 356.08 35608 10 | 2[75 | 94 | 2.45 | 445.10]445.10] 98.55 0.19 193 9874 | 111.78 | 0.862 | 0.138 54,96 44 .13
Dasar|4.2|] 355 | 1] 1 |1 0 0 10 ] 275 94 2.45 0.00 0.00 {1117.29]215.82] 5.04 |1333.11}1399.77| 0.669 0.331 0 0
KC-14 1 421 340 | 1{13}1 439.95 356.081 10 | 2[75 94 245 | 549.94 | 445.10| 765.14 | 139.89] 1.13 905.03 | 955.03 | 0.537 0.463 428 87 B70.15
C 2 |42] 340 |1]1.3]1 356.08 356.08| 10 | 2[75 94 245 | 445.10 | 445.10| 42254 | 69.13 2.87 49167 | 52831 | 0.725 0.275 519.54 197.31
3 [42] 340 |1] 1|1 356.08 356.081 10 | 2[75 94 245 | 445.10 | 445.10} 116.19 | 5.21 2.69 121.40 | 138.77 | 0.927 0.073 70.42 34.68
Dasar| 421 355 1] 1|1 129.95 35608} 10 | 275 94 245 | 162.44 | 44510} 1146.59] 131.49} 102.35 | 1278.08| 1466.65| 0.591 0409 | 235.2315]162.61045
Ke1s 1 421 340 | 1]1.3}1 439.95 356.081 10 | 2[75) 94 | 245 | 549.94 144510} 820.31 | 90.17 | 51.17 | 91048 | 110780} 0576 | 0424 | 460.28 338.74
2 |42] 340 | 1]1.3]1 356.08 356.08| 10 | 2[75 94 245 | 44510 | 445.10| 492,61 | 4693 | 18.30 | 539.54 | 643.38 | 0.648 0.352 406.09 P51.98
3 |42] 340 1] 1|1 356.08 356.08| 10 | 275 94 245 | 44510 445.10| 24459 | 369 497 248 28 | 281.57 | 0.840 0.160 189 54 66.25




Analisis Gaya Aksial dan Momen Kolom (Arah X) Akibat M kap Balok (As D)
f af u h hn (m)IRv wdl k Mnak bik (kNm) L balok {(m)| Ln balok (m) | Mkap blk (kNm)| PD PL PE Ng(N) | PukY Menghitung a Menghitung Mu k y
Q $° (m) kirl kanan | kiri [kapan} kil jkaran] kiri | kanan| kN kN kN Po+PL | (kN) |ak.atas|ak.bwh| atas bawah
Dasar{4.2] 355 j1] 1 |1 0 129.95] 0 10 0 9.7 0 162.44| 739.75 1 77.75 ] 107.17 | 81750 | 869.75 | 0.586 | 0.414 § 58.08038(#41.004407
1 42] 340 | 1}1.3]1 0 43995| 0O 10 0 9.7 0 549.94| 516.10 | 52.93 | 56.97 | 569.03 | 635.98 | 0.583 | 0.417 | 243.4166|{174.23683
Ko-1 2 |42} 340 | 1]1.3]1 0 356.081 O 10 0 97 0 445107 292.24 | 2742 § 23.07 | 319.66 | 366.80 | G.653 | 0.347 | 22C.7041|[1§7.32375
3 |42 340 1] 1|1 0 356.08] 0 0 0 9.7 0 44510| 14576 | 1.63 6.63 147.39 | 182.61 0.873 | 0.127 135.24 |B3.113379
Dasar{4.2|] 355 j11 1 {1 0 0 0 10 0 9.7 0 0.00 | 865.02 | 1236.08} 93.43 11001.10] 1051.161 0.638 | 0.362 0 0
1 42| 340 | 11131 0 43995| 0 0 0 9.7 0 54994 | 593.06 | 89.21 | 50.20 | 682.27 | 754.88 ! (0.595 | 01405 } 245.58051/1$9.07292
Kp-2 2 421 340 | 1]1.3]1 0 35608} 0 10 0 9.7 0 445,10} 323.21 | 42.91 19.53 | 366.12 | 415.58 0.599 0.401 {202.5227{11$5.50518
3 |42] 340 |1 1|1 0 356.08] O 10 0 9.7 0 44510 10495 239 | 0.69 107.34 | 115.61 0.169 | 0.831 §43.95669]R16.06475
Dasar}4.2] 35511 1|1 0 0 0 0 0 97 0 0.00 | 865.72 | 145.53} 84.83 | 1011.25] 1061.81) 0.583 | 0.417 0 0
1 }42] 340 [1{1.3f1 0 43995| 0 0 0 9.7 0 549.941 596.02 | 97.01 | 46.52 | 693.03 | 766.18 | 0.607 | 0.393 | 253.3228 | 164.3307
Kp-3 2 [42] 340 f1}1.3]1 0 356.08| 0 10 0 9.7 0 44510] 32594 | 47.81 | 1932 | 373.75 | 42350 | 0.544 | 0.456 | 183.9643|1154.06361
3 |42] 34011 1|1 0 356.081 O 0 0 9.7 0 44510| 10516 | 0.28 0.07 105.44 | 111.01 0.087 | 0.913 | 22.74268|p37.27877
Dasar] 4.2 355 J1] 1|1 0 0 0 0 0 97 0 0.00 | 858.84 | 145.25] 85.23 | 1014.09] 1064.79| 0.584 | 0.416 Q 0
1 421 340 1111311 0 356081 O 0 0 97 0 445101 597.71 1 96.70 § 4765 | 69441 760.29 § 0.601 0.399 |203.2744 | 134.75346
Ko+ 2 |42] 340 J1}13]1 0 356.08|] O 0 0 9.7 0 44510 326.72 | 47.48 | 20.42 | 374.20 | 42407 | 0512 | 0.488 | 172.9602 | 165.06772
AsD 3 |42] 340 J1}] 1|1 0 356.081 O 10 0 9.7 0 44510] 105491 0.01 0.08 105.50 | 111.11 0.014 0.986 | 3.622687 | 2$6.39876
Dasarf4.2| 355 [ 1} 1|1 0 0 0 0 0 9.7 0 0.00 | 881.26 [ 143.67| 88.22 | 1024.93| 1076.18| 0.593 | 0.407 0 0
K 1 421 340 | 1]1.3}1 0 43995} 0 0 0 9.7 0 549.94| 608.51 | 9579 | 51.18 } 704.30 { 778.01 0.594 0.406 | 248.087 | 169.56644
0-5 2 |42] 340 |1]1.3]1 0 356.08| @ 0 0 97 0 44510) 334.33 | 46.98 | 22.97 | 381.31 | 43153 | 0.492 0.508 | 166.1895]111.8384
3 [42] 340 1] 1}1 0 43995] 0 0 0 9.7 0 549941 11149 | 0.21 0.30 111,70 | 11855 | 0.066 0.934 |21.13876|3800.13313
Dasar}4.2] 355 1] 1 |1 0 0 0 0 0 97 0 0.00 [1019.54] 143.90] 104.36 | 1163.44]1 1221.61] 0.582 | 0.418 0 0
Ko-6 1 42| 340 1111311 0 52177 € 0 0 9.7 0 652.22| 67496 | 9552 | 55.50 | 77048 | 85466 | 0.585 0.415 | 290.0124 | 205.31408
2 |42] 340 | 1}1.3]1 0 52177| @ 0 0 9.7 0 652.221 33443 | 4739 | 21.09 | 381.82 | 44657 | 0532 | 0468 | 263.5823|281.74414
3 |42] 340 )1} 1 |1 0 43995| @ 0 0 9.7 0 54994| 100.59 | 0.11 0.22 100.70 | 106.66 | 0.027 | 0.973 | 8.586156|312.68574
Dasar}4.2] 355 |1} 1 |1 0 0 a 0 0 97 0 0.00 | 1008 85| 142.79] 11264 | 115164} 1209.22| 0585 | 0.415 0 0
Ko7 1 421 340 [ 1]11.3]1 0 60154 | 0 0 0 97 0 751.92| 66683 | 9467 | 5848 | 761.50 | 852.21 0.587 0.413 | 335.3132|235.7337¢
2 [42] 340 }1]1.3]1 0 521774 0 0 0 97 0 652.22] 329.74 | 4712 | 2133 | 37686 | 44136 | 0549 | 0.451 | 271.9505| 223.37597
3 42} 340 (1] 1|1 0 43995 0 0 0 97 0 549941 99.73 0.15 0.19 99.88 | 10567 | 0.003 | 0.997 | 0.86033 | B320.41156
Dasarj4.2f 3.556 | 1] 1 }1 0 0 0 0 0 97 0 0.00 | 861.12 | 140.16| 114.76 | 1001.28] 1051.34| 0646 { 0.354 0 0
Ko-8 1 421 340 1 1]1.3})1 0 43995| 0 0 0 97 0 549.94| 593.39 | 93.18 | 59.67 | 686.57 | 759.39 | 0.588 0.412 | 245.7526( 171.90087
2 42| 340 | 111.3]1 0 356.08| 0O 10 0 97 0 44510 327.08 | 46.58 | 21.89 | 37366 | 423.50 | 0.548 | 0.452 | 185.1656 | 152.86224
3 142] 340 | 1] 1|1 0 43995]| 0 10 0 97 0 549.94| 11271 | 0.28 0.07 11299 | 118.93 | 0.005 | 0.995 | 1.713885] 819.55801




o{a\ 89@ " h hn my|Rv] coal k Mnak bik (kNm) | L balok ()} Ln balok (m) | Mkap bk (kNm)| ~ PD PL PE | Ng(N) | PukY | Menghitunga | Menghitung Muky
Q + (m) kiri kanan | kirl jkajan] kil fkanan| kiri | kanan| kN kN kN Po+PL | (kN) |akatas|akbwh| atas awah
Dasar]4.2] 355 | 1] 1 |1 0 0 0] 10 0 9.7 0 0.00 | 839.67 | 141.55] 110.85 | 981.22 | 1030.28| 0.650 | 0.350 0 0
1 |4.2] 340 | 1]1.3¢1 0 43995} 0 10 0 9.7 0 549.94] 576.09 | 93.90 | 57.38 | 669.99 | 741.99 | 0.592 | 0.408 | 247.3305 | 179.32296
Kp-9 2 }4.2] 3.40 }1(1.3]1 0 356.081 0 10 0 9.7 0 445.10] 315.51 | 46.78 | 21.09 | 362.29 | 411.56 | 0.543 | 0.457 | 183.5941| 16#.43383
3 |42] 340 )1} 1|1 0 43995| 0 1 0 9.7 0 549.94| 105.05 | 0.08 0.03 | 105.13 | 110.51 | 0.012 { 0.988 | 3.982031} 341y.28986
Dasar|{4.2] 3.55 1] 1 |1 0 0 0 1b 0 9.7 0 0.00 | 847.57 [ 142.74} 102.15 | 990.31 | 1039.83| 0.647 | 0.353 0 0
1 14.2] 340 1 1]1.3]1 0 439951 0 1[0 0 9.7 0 549.94| 582.62 | 94.88 | 54.06 | 677.50 | 749.87 | 0.594 | 0.406 | 248.206 | 16p.44742
Ko-1 2 |4.2] 340 | 1]1.3})1 0 356.08] 0 § 10 0 9.7 0 [445.10) 319.27 | 47.13 | 20.77 | 366.40 | 415.88 | 0.523 | 0.477 | 176.6751 | 16]1.35277
3 {4.2{ 340 1} 1|1 0 356.08| 0 | 10 0 9.7 0 (445.10| 105.86 | 0.07 | 0.17 | 105.93 { 111.94 | 0.024 | 0.976 |6.246857 | 25B.77459
Dasar{ 4.2} 355 11] 1 |1 0 0 G 1|0 0 9.7 0 0.00 | 864.20 | 144.71] 88.24 | 1008.91] 1059.36} 0.634 | 0.366 0 0
A1 14.2] 340 | 1]1.311 Y 439.95| 0 0 0 9.7 0 |549.94f 594.80 | 96.47 ) 50.87 | 691.27 | 764.53 | 0.604 | 0.396 | 252.0835 1/65.56993;
KD-11 2 14.2] 340 }1}13]1 0 356.081 0 10 0 9.7 0 445.1C| 324.77 | 47.21 | 2287 | 371.98 | 421.74 | 0.488 | 0.512 | 164.837 | 173.1909
3 J42] 340 f1}]1}1 0 43995 0 10 0 9.7 0 549.94| 107.79 | 0.06 032 | 107.85 | 114.59 | 0.066 | 0.934 | 21.0721 | 300.19979
Dasar|4.2| 355 |1 1 |1 0 0 0} 10 0 9.7 0 0.00 | 862.01 [145.29] 85.02 | 1007.30f 1057.67 ] 0.442 | 0.558 0 0
As D|KD-12 1 |4.2] 340 {1}11.3]1 0 43995} 0 10 0 9.7 0 549.94] 593.37 | 96.82 | 46.99 | 690.19 | 763.20 | 0.608 | 0.392 | 253.8275| 163.825
2 (42| 340 |1]1.3]1 0 356.08] O 10 0 9.7 0 445.10{ 324.15| 47.58 | 19.98 | 371.73 | 42147 | 0.513 | 0.487 | 173.4515| 164.57636
3 |42} 340 )11 }1 0 356.081 0 | 10 0 9.7 0 ]445.10} 10483 | 0.10 | 0.26 | 104.93 | 111.27 | 0.014 | 0.986 | 3.660511|256.36094
Dasar|4.2] 355 [1] 1 {1 0 0 0 10 0 9.7 0 0.00 ! 87212 | 145.42| 85.72 | 1017.54| 1068.42| 0.638 | 0.362 0 0
Ko-1 1 ]142) 340 | 1]1.3}1 0 43995} 0 10 0 9.7 0 549.94]| 601.06 | 97.03 | 47.27 | 698.09 | 771.49 | 0.607 | 0.393 | 253.6595 | 163.99401
2 |42 340 [1}1.3|1 0 356.08] 0 10 0 9.7 0 445.10] 329.00 | 47.80 ] 19.81 | 376.80 | 426.80 | 0.543 | 0.457 | 183.4234 | 154.60443
3 [42] 340 |1{ 1 }1 0 356.081 0 0 0 9.7 0 445101 106.55 | 0.27 0.15 | 106.82 | 112.79 | 0.088 | 0.912 | 22.84426|237.17714
Dasar|4.2] 355 1} 1|1 0 0 0 0 0 9.7 0 0.00 | 861.45]136.04] 94.12 | 997.49 | 1047.36| 0.642 | 0.358 0 0
KD-14 1 ]4.2] 340 |111.3]1 0 439.95] 0 0 0 9.7 0 [549.94]| 591.04 | 89.20 | 50.18 | 680.24 | 752.75 | 0.598 | 0.402 | 249.7983| 147.8551]
B 2 142] 340 |1{1.3}1 0 356.08| 0 0 0 9.7 0 |445.10] 322.08 | 42.91 | 19.38 | 364.9 [ 414.40 | 0.601 | 0.399 { 203.002 | 195.02589
3 |42] 340 1] 1] 0 356.08) 0 10 0 9.7 0 445.10] 10446 | 2.39 056 ] 10685 114.54 | 0.170 | 0.830 | 44.0771 | 215.94435
Dasar{4.2] 355 |1} 1 {1 0 129951 0 10 0 9.7 0 |16244| 74094 | 77.78 | 107.64 | 818.72 | 871.03 | 0.587 | 0.413 | 58.12318]4(.961607
Ko.14 1 ]4.2] 340 }1]13]1 0 43995| O 10 0 9.7 0 549.94| 517.31 | 52.95 | 57.22 | 570.26 | 637.27 | 0.584 | 0.416 | 243.7629|173.89057
2 142] 340 |1]1.3}]1 0 356.08| O 10 0 9.7 0 445.10] 293.53 { 27.42 | 23.25 | 320.95 | 368.15 | 0.653 | 0.347 | 220.8656)117.1622%
3 |42] 340 | 1] 1] 0 '356.081 0 10 0 9.7 0 ]445.10| 14723 ] 163 | 6.72 | 148.86 | 184.53 | 0.881 | 0.119 | 135.0251 §1.06922%




Analisis Gaya Aksirl dan Momen Kolom (Arah Y) Akibat M kap Balok

f aps u h hn (m)[ adl k Mnak bik (kNm) L balok (rh) Ln balok (m) | Mkap blk (kNm)| PD PL PE Ng(N) | PukY | Menghitunga Menghitung Mu,k y |
LA & (m) kiri kanan | kiri [kanan| kii [kanan] kiri | kanan| kN kN kN Po+PL | (kN) jak.atas|ak.bwh| atas bawah
Dasarj4.2] 356 | 1] 1|1 - 105.69 -1 4 -] 3.4 - 132.11] 1147.46] 131.51] 191.93 | 1278.97| 1366.04| 0.574 | 0.426 | 52.81103 | 39.§49561
1 ]4.2] 340 | 1]1.3}1 - 333.02 -] 4 -] 3.4 - 416.28] 821.45) 90.18 | 80.01 | 911.63 | 1030.06) 0.612 | 0.388 } 167.1705| 138.516
Ki-c 2 |4.2] 340 j1]1.311 - 333.02 -] 4 -} 34 - |416.28} 493.89 | 46.93 | 8.07 | 540.82 | 601.76 | 0.701 | 0.299 | 98.3745 | Bf.759
3 [4.2] 340 1] 1]1 - 333.02 -] 4 -] 34 - |416.28} 24598 | 3.69 | 8.84 | 24967 ] 299.28 | 0.953 | 0.047 | 77.07 |12.873359
As 1 Dasar|4.2] 3.55 |1} 1 |1 - 129.955 -1 4 -{ 3.4 - |162.44] 739.75] 77.75 | 193.53 | 817.50 | 886.80 | 0.591 | 0.409 | 65.88082]46.192408
1 |4.2] 349 |141.3]1 - 396.19 -] 4 -f 3.4 - 495.24| 516.10 | 52.93 | 78.12 | 559.03 | 684.15 | 0579 | 0.421 ; 214.746 | 178.752
K1-D 2 }4.2] 3.40 | 1{13}1 - 333.02 -1 4 -1 3.4 - 416.28] 292.24 | 27.421 563 | 31966 | 359.29 | 0.658 | 9.342 | 132.153 | 11}.6945
3 |42] 340 1] 1 {1 - 333.02 -1 4 -] 3.4 - |416.28} 145.76 | 1.63 | 10.55 | 147.39 ] 199.07 | 0.946 | 0.054 | 85.05 |14.p66986
Dasar|4.2] 355 1| 1 |1 105.69 10569 | 4 4 3.4 3.4 |132.11]132.11]1119.65§215.73] 17.05 | 1335.38| 1448.39| 0.558 | 0.442 |102.5585| 7(.1925
1 {4.2] 340 | 1]1.3]1 333.02 333.021| 4 4 34 3.4 | 416.28 |416.28| 767.19 [ 139.81] 23.69 | 907.00 | 1051.85| 0.755 | 0.245 | 124.2045| 1/14.0195
Kac 2 |42} 340 {111.3]11] 333.02] 333.02| 4 4 34 | 34 [416.28]416.28] 423.72 | 69.11 | 22.28 | 492.83 | 611.05 | 0.760 | 0.240 | 126.105 | 1DP.8265
As 2 3 }42] 340111111 333.02 333021 4 4 34 34 |1416.281416.28] 116.79] 522 | 10.75 | 122.01 | 173.26 | 0.235 | 0.765 | 29.4315 | 44.0685
Dasarf4.2] 355 {1] 1 ]1] 129.955] 129.955] 4 4 3.4 34 |162.44|162.44] 865.02 | 136.08] 25.26 | 1001.10| 1108.01] 0.645 | 0.355 | 145.9416] 52.101
K2.D 1 |42] 340 | 1]1.3}1 396.19 333.02| 4 4 34 3.4 | 495.24 | 416.28| 593.06 | 89.21 | 5.77 | 682.27 | 740.62 { 0.569 | 0.431 | 180.537 | 177.261
2 [4.2] 340 | 1]1.3}1 333.02 333.02¢ 4 4 34 3.4 |416.28 1416.28] 323.21 | 42.91 | 19.68 | 366.12 | 467.08 | 0.661 | 0.339 | 190.407 | 135.933
3 |42] 340 |1} 1|1 333.02| 333.02} 4 4 34 3.4 | 416.28 | 416.28| 104.95| 2.39 | 13.49 | 107.34 | 169.37 | 0.200 | 0.800 7.266 32.109
Dasarj4.2] 355 |1} 1 |1 105.69 10569 | 4 4 34 34 | 132.11}132.11] 988.93 [ 216.62] 5.1 |1205.55f 1287.29] 0.587 | 0.413 | 107.9904 | 75.930765
Ka.C 1 [4.2] 340 {1§1.3]1 333.02 333.02| 4 4 34 34 | 416.28 | 416.28] 683.38 [ 143.14] 0.44 | 826.52 | 869.69 | 0.513 | 0.487 | 164.6295| 168.7035
2 |4.2] 340 | 1]1.3}1 333.02 333.02| 4 4 34 3.4 | 416.28 | 416.28] 379.57 | 7548 | 2. 455.05 | 489.56 | 0.515 | 0.485 | 177.324 ;| 159.474
As3 3 [42] 340 {1} 1|1 333.02 333.02| 4 4 34 34 | 416.28416.28| 97.66 | 0.15 0.71 97.81 | 105.68 | 0.449 | 0.551 17.052 | 609525
Dasar]4.2| 355 | 1] 1 }|1] 129955 129955| 4 4 34 34 | 162.44|162.44| 86572 | 145.53] 8.57 |1011.25] 1097.81] 0.632 | 0.368 | 142.9368 | 83.209643
K3-D 1 f42] 340 | 1{1.3}1] 33302] 33302} 4 4 34 | 34 |416.28]416.28] 596.02 | 97.01 | 556 | 693.03 | 751.03 | 0.583 | 0.417 | 136.5945| 184.6995
2 |4.2] 340 |1]13}1 333.02 333.02| 4 4 3.4 3.4 | 416.28 | 416.28| 325.94 | 47.81 1.80 | 373.75 | 400.00 | 0.628 | 0.372 | 196.0455| 139.923
3 142) 340 j1} 1|1 333.02 333.02| 4 4 34 34 |416.28 | 416.28] 105.16 | 0.28 064 | 10544 | 11340 | 0.086 | 0914 3.675 .72




|
Analisis Gaya Aks*al dan Momen Kolom (Arah Y) Akibat M kap Balok
f f u h ne ()[R coa| K Mnak bik (kNm) L balok (m)ﬁn balok (m) | Mkap blk (kNm)} PD PL PE Ng(N) | PukY Menghitung a Menghitung Mu k y
35 (m) kirl kanan | kir {ka kin jkananj kiri | kanan| kN kN kN Po+PL | (kN) |ak.atas|ak.bwh] atas bawah
[Dasar[4.2] 355 [1] 1 |1 105.69 12995 | 4 4 34 34 132 | 162.4411007.16]| 213.69} 7.73 | 1220.85} 1314.36] 0.757 | 0.243 | 85.54604 | 2.52719
1 |4.2] 3.40 | 1]1.3}1 333.02 333.02) 4 4 34 34 416 |416.28] 695.19 | 140.68] 3.06 | 835.87 | 890.52 | 0.441 0.559 | 127.323 | | 138.726
KeC 2 |42} 340 {1:1.3]|1 333.02 333.02] 4 4 34 34 416 !416.28] 385.03 { 73.13 0.47 458.16 | 483.04 | 0.448 | 0.552 | 161.3325} [ 147.693
3 42| 340 |1 1 }]1 333.02 333.02]) 4 4 34 34 416 |416.28] 98.23 2.21 0.61 100.44 | 108.02 | 0.442 | 0.558 18.9 88.279
Asd Dasar| 4.2} 355 [ 1] 1 |1] 129.955} 129.955| 4 4 3.4 3.4 162 |162.44| 368.84 | 145.25] 1.13 | 1014.09] 1069.54] 0.618 | 0.382 | 69.87671}{43.196514
XeD 1 142 340 | 1}1.3}1 332.02 33302 4 3 34 34 416 |416.28} 597.71 { 96.70 0.89 €04.41 | 73287 | 0450 | 0.550 | 109.8195 118.4925
2 (4.2] 3.40 1 1]1.3]1 333.02 333021 4 4 3.4 34 416 [416.23| 326.72 | 47.48 2.36 37420 | 402.82 | 0.258 | 0.742 | 92.98252| [127.9215
3 |42] 340 }1}) 141 333.02 333.02| 4 4 3.4 34 416 |416.28} 105491 0.01 1.61 105.50 | 117.53 | 0.004 | 0.996 | 0.9009 0.135
Dasarj4.2] 355 {1} 1 {1 129.95 80561 4 4 3.4 34 | 162.441100.70§1057.301 205.01) 13.56 | 1262.3111371.48] 0488 | 0.512 {89.39871}35885178
K50 1 |4.2] 3.40 }1]1.3{1 333.02 333.02) 4 4 34 34 |416.281416.28] 736.56 | 135.96] 10.86 | 872.52 | 961.76 | 0.549 | D.451 | 122.0625| 128.9715
2 |42) 340 |1{1.311 333.02 333.02| 4 4 3.4 34 | 416.28 | 416.28] 415.15 | 74.62 468 489.77 | 533.91 | 0.504 | 0.496 | 159.6945| 147.7455
As & 3 (42} 34011} 1] 333.02 333621 4 4 34 34 |416.281416.28] 107.70 } 045 044 108.15 1 11541 | 0.707 |} 0.293 14.91 $5.482
Dasar|4.2] 3.55 (1] 1 |1 129955 129.955| 4 4 3.4 3.4 | 162.44 ] 162.44| 881.26 | 143.67] 2.35 |1024.93]1086.05] 0.758 | 0.242 | 129.759 | {2r.3709
K5-D 1 |42] 340 |1]1.3]1 333.02 333021 4 4 34 34 | 416.28|416.28| 608.51 | 95.79 3.09 704.30 | 75249 | 0.521 0.479 | 127.071 | [1B1.859
2 42} 340 |1]1.3]1 333.02 33302} 4 4 3.4 34 ]416.281416.28} 334.33 | 46.98 3.18 381.31 ] 413.73 1 0.665 | 0.335 | 195.9195] 12D.74036
3 [42) 340 |1 1|1 333.02 333021 4 4 34 3.4 | 416.28 | 416.28] 111.49 | 0.21 1.49 11170} 123.54 | 0.217 | 0783 | 6.5205 2).8715
Dasar}4.2| 355111 1|1 80.56 10569 | 4 4 34 3.4 | 100.70 [ 132.11]11397.28[234.31| 11.21 | 1631.59} 1753.91| 0.179 | 0.821 | 28.98109}75/515086
K5-C 1 |42} 3.40 | 1]1.3]1 333.02 33302| 4 4 34 34 | 416.28|416.28] 934.90 | 155.59] 5.32 | 1090.49} 1167.36} 0.153 | 0.847 | 110.5815| [153.069
2 (42| 340 {1]1.3]1 333.02 333.02¢ 4 4 34 34 |416.281416.28| 476.07 | 77.89 1.22 553.96 1 586.78 { 0.416 | 0584 | 145614 { 145341
As 6 3 |42 340 1) 1|1 333.02 333.02} 4 4 3.4 34 ]1416.281416.28| 115.29 | 1.42 0.18 116.71 | 123.30 | 0.148 | 0.852 | 74.3085 | #£.2105
Dasar|4.2] 355 |11 1 1| 1290955} 129.955| 4 4 34 3.4 | 162.44 | 162.44] 1019.54]| 14390} 4.95 | 1163.44]| 1242.40] 0617 | 0.383 | 139.6168 | 43/264834
KED 1 [42] 340 | 1]11.3{1 333.02 333021 4 4 34 34 1416.281416.28]1 67496 ] 95.52| 365 | 77048 | 824.33 | 0.503 | 0.497 | 193.0845|17V9.39314
2 |42] 340 ] 1]1.3]1 333.02 33302} 4 4 34 34 | 416.28 | 416.28| 33443 | 47.39 2.66 381.82 | 412.08 | 0.581 0.419 | 209.223 |151.17189
3 |42} 340 1] 1[1 333.02 333021 4 4 3.4 3.4 | 416.28]416.28] 10059 | 0.11 .83 100.70 | 109.22 | 0650 | 0.350 | 412335 92505




Analisis Gaya Aksi

dan Momen Kolom (Arzah Y) Akibat M kap Balok

é'\ af u h ho o) [Rv] coal k Mnak bik (kNm) balok (rrq)l Ln balok (m) | Mkap bk (kNm)}{ PD PL PE Ng(N) | PukY Menghitung a Menghitung|Nu,k y
il EG (m) kiri kanan | kii [kanan] ki [kanan] kiri ] kanan| KN kN kN | PorPL | (kN) |akatas|akbwh| atas bawah
Dasar| 4.2} 355 |1]| 1 |1 105.69 10569} 4 4 34 34 132 | 132.11]1449.56] 242.66| 6€.11 1692.22| 1802.49| 0.627 | 0.373 } 57.62292] 34.337678
K7-C 1 {42} 340 | 1}1.3]1 333.02 333021 4 4 34 34 416 |416.28| 977.35 | 162.06| 2.28 |1139.41]1205.96] 0.523 | 0.477 | 140.3745| 1€0.7865
2 }42] 340 §1]1.3]1 333.02] 333.02} 4 4 34 34 416 |416.28]| 50464 | 80.94 | 037 | 58558 | 61641 | 0.528 | 0.472 | 139.9335] 14R.044
3 |42] 340 1)1 |1 333.02 333.021| 4 4 34 3.4 416 |416.28| 129.82 | 0.25 0.77 | 130.07 | 139.81 0.123 | 0.877 | 34.18688] 61.194
As7 Dasar|4.2] 355 |1} 1 ]1] 129.955] 129.955} 4 4 34 3.4 162 | 162.44)1008.85{ 142.79] (.29 |1151.64]1210.44] 0.509 | 0.491 | 57.58575]55.487481
K7.-C 1 142] 340 }111.3]|1 333.02 33302, 4 4 34 34 416 |[416.28| 655.83 | 94.67 1623 761.50 | 806.42 | 0.819 | 0.181 | 172.3155|565.224349
2 |42) 340 }1}1.3]1 333.02 333.02¢ 4 4 34 34 416 [416.28) 329.74 | 47.12 | 2.32 376.86 ; 40545 | 0.832 | 0.168 | 183.309 |60.724031
3 |42] 340 |1} 1|1 333.02 33302 4 4 34 3.4 416 |416.28} 99.73 | 0.15 1.22 99.88 | 110.00 | 0.138 | 0.862 1.029 10{0695
Dasar|4.2] 355 |1] 1 |1 105.69 10569 | 4 4 34 3.4 | 132.11]1132.11]1281.91] 240.32] 1.53 |1522.23| 1604.77| 0.667 | 0.333 | 27.762 10{8465
Ke-C 1 |42} 340 |1}1.3]1 333.02 33302 | 4 4 34 3.4 |416.281416.28| 894.29 | 160.88| C.26 | 1055.17| 1109.02| 0.571 0.429 58.548 34.449
2 |42 340 J1}1.3]1 333.02 333.02}1 4 4 34 3.4 |416.28416.28| 500.70 | 80.80 ) (.66 581.50 | 613.35 | 0.637 | 0.363 86.1 [4.033
As 8 3 |42¢ 340 1) 111 333.02 333.021 4 4 34 3.4 |1416.281416.28] 14599 | 044 0.42 146.43 | 155.52 | 0.133 | 0.867 | 37.00228| 53\7495
Dasar|4.2| 355 | 1| 1 |1} 129.955| 129.955| 4 4 3.4 3.4 | 162.44 | 162.44] 861.12 | 140.16] 1.24 | 1001.28] 1056.55| 0.642 | 0.358 | 72.59815 15.75
K8-D 1 |4.2] 340 }1]1.3]1 333.02 333.02| 4 4 34 3.4 | 416.28|416.28] 593.39 | 93.18 1.37 686.57 | 726.65 | 0.604 | 0.396 | 103.404 10p.966
2 [4.2] 340 |1]13]1 333.02 333027 4 4 34 3.4 ] 416.28]416.28| 327.08 | 46.58 1.45 373.66 | 39843 | 0669 | 0.331 | 132.9185 9.145
3 |42] 34011 1}1 333.02 333021 4 4 34 3.4 | 416.28 1 416.28) 112.71 ] 0.28 0.61 112.99 | 121.20 | 0.625 | 0.375 1.3125 2.0945
Dasar}4.2] 355 1 1] 1 |1 105.69 10569 | 4 4 34 3.4 |132.11}132.11]1252.80]241.01| 0.16 | 1493.81} 1569.17| 0.740 | 0.260 | 22.8585 $.p445
KoC 1 |4.2] 340 | 1]1.3}1 333.02 333.021 4 4 34 34 | 416.28|416.28| 868.96 | 161.01| 1.38 | 1029.97| 1087.26| 0682 | 0.318 | 46.074 13.962
2 14.2] 340 ]111.3}1 333.02 333.02) 4 4 34 34 | 41628 416.28| 482.25 | 80.46 1.77 562.71 | 598.28 | 0.875 | 0.125 80.178 |45{96523
As 9 3 |42] 34011 11]1 333.02 33302} 4 4 34 3.4 |416.28|416.28] 136.11}| 0.16 0.94 136.27 | 147.03 | 0.230 | 0.770 | 63.75392| 47.712
Dasar}4.2] 355 §1] 1 1] 129.955] 129.955| 4 4 34 3.4 | 162.44 | 162.44| 839.67 | 141.55| 0.19 981.22 | 1031.08| 0.677 | 0.323 76.56 11.382
Ke-D 1 |4.2] 340 ;1]1.3]1 333.02 333.02| 4 4 34 34 | 416.28|416.28| 576.09 | 93.90 0.62 669.99 { 706.09 | 0.968 | 0.032 94416 111637812
2 |42) 340 |111.3]|1 333.02 333.02| 4 4 34 3.4 | 416.28 | 416.28| 315.51 | 46.78 1.11 362.29 | 385.07 | 0457 | 0.543 | 128.9505) 8F[0765
3 |42} 3401} 111 333.02 333.02 ) 4 4 34 34 |416.28]416.28]|105.050] 0.080 | 0640 | 10513 | 113.07 | 0.692 | 0.308 1.68 1.4255




Analisis Gaya Aksial dan Momen Kolom (Arah Y) Akibat M kap Balok

f aPs i 11 e m Rl o) K ek bk (k) L balok () [ Ln balok (m) [Mkapbik(kNm)] PD | PL | PE [ Ng(N) | PukY [ Menghitunga | Menghitung Muky
€ | & m) kiri kanan | kil [kanan| kii [kanan] ki | kanan}] kN | KN | kN | Po+PL | (xN) |akatas[akbwh]| ates gwah
Dasar[42] 355 1] 1 |1] 10565] 10569 4 | 4| 34 | 34 | 132 ]132.11]1198.57[232.87] 12.31 | 1431.44] 1549.25] 0.651 | 0.349 | 19.362 | 6.p195
ool |42 340 [1]13[1] 33302 aa302] 4 | 4[] 34 | 34 | 416 [4t628] 62556 [15468] 749 | 980.26 [1060.73] 0400 | 0.600 | 57.939 | 44603
2 |42] 340 |1[1.3[1] 333.02| 33302| 4 | 4| 34 | 34 | 416 [41625] 45378 | 7749 | 200 | 631.27] 57463 | 0.530 | 0.470 | 97.4505 | 7Bl6135
As 10l 3 |42] 340 | 1| 1 |1| 333.02] 333.02) 4 | 4|| 34 | 34 | 416 |41628] 12223] 119 | 1.27 | 12342 134.93 | 0.561 | 0439 | 76.209 | 3pf2085
Dasar|4.2] 355 | 1| 1 |1| 129.955| 129.955| 4 | 4| | 34 | 34 | 162 |162.44| 847.57 | 142.74| .43 | 990.31 | 1045.83| 0662 | 0.338 | 74.85129] |{2.6
kool 142|340 | 1[13[1] 33302] 333.02] 4 | 4[] 34 | 34 | 416 [16.28] 56262| o488 | 0.18 [677.50 | 74213 | 0.450 | 0550 | 102.375 | 1]d3845
2 |42| 340 [1[1.3]1] 333.02] 33302| 4 | 4| | 34 | 34 | 416 |416.23] 319.27 | 47.13 | 054 | 36640 | 387.4i | 0.632 | 0.368 | 149.8455] 10)1.703
3 |a2| 340 [1] 1 |1] 2333.02] 33302] 4 | 4| | 34 | 34 | 416 |416.28| 10586 007 | 050 | 105.93 | 113.33 | 0.440 | 0.560 | 2.3625 | 3.b805 ;
Dasar[4.2] 355 1] 1 [1] 10569] 8056] 4 | 4] | 34 | 34 | 13211[100.70] 1047.05] 207.09] 17.74 [1254.14] 1357.59] 0.713 | 0.287 [49.97011]20 {26848 :
kircl_[42] 340 [1]13]1] 33302] 333.02] 4 | 4] | 34 | 34 [41628[416.28] 71.39 [136.18] 13.00 | 207.67 | 276.71 | 0.513 | 0.487 | 131.7225] 144 1965 || -
2 42| 340 [1]1.3]1] 33302] 33302] 4 | 4[] 34 | 34 |416.28[416.28] 40356 [ 7467 | 753 | 478.23] 533.77 | 0.524 | 0.476 | 164.745 | 144.4045
As 14 3 a2l 340 1] 1 ]1] 333.02] 33302] 4 [ 4] | 34 | 34 [41628[416.28] 10052 | 0.08 | 1.87 | 10060 [ 11348 | 0.670 | 0.330 | 16.8045 | 57582
Dasar[4.2] 355 [1] 1 [1] 120.955] 1209551 4 | 4[| 3.4 | 34 |162.44|162.44] 86420 [ 144.71] 149 100891106561 0.663 | 0.337 [ 74.93345] }{406
k1ot 142] 340 [1]1.3]1] 333.02] 333.02] 4 | 4[| 34 | 34 J41628]416.28] 504.80| 9647 | 0.36 | 691.27 | 727.35 | 0480 | 0.520 | 116235 [ ig.744
2 |42]| 340 [ 1[13[1] 333.02] 33302] 4 | 4] | 34 | 34 | 416.28|416.28| 324.77 | 47.21| 048 | 371.98 | 39260 | 0.652 | 0.348 | 183.0465] 12571237
3 fa2] 340 [1] 1 [1] 33302] 33302] 4 | 4] | 34 | 34 [41628]416.28] 107.79] 0.06 | 044 | 10785 | 11509 | 0237 | 0.763 | 55335 | 1552085
Dasar]4.2] 355 [1] 1 [1] 8056 10569] 4 | 4] [ 34 | 3.4 [100.70]132.11]1005.84] 213.94] 7.99 T1219.78] 1314.33] 0.701 | 0.209 [64.43427[27 §26321
izl 142] 340 [1[13][1] 333.02] 333.02] 4 | 4] | 34 | 34 [41628[416.28] 692.60 | 140.82] 4.85 | 833.62 | 895.67 | 0.469 | 0.531 | 136.8045] 144.7535 v
2 Ja2] 340 [1}13]1] 333.02] 33302] 4 [ 4] | 34 | 34 [41628]416.28] 38362 7326 | 234 | 456.88 | 489.55 | 0488 | 0.512 | 164.052 | 14}.5355 :
As 12 3 Ja2] 340 [1] 1 ]1] 33302] 33302] 4 | 4/ [ 34 | 34 [41628[416.28] 97.95 | 2.08 | 0.73 | 100.03 | 10810 | 0424 | 0576 | 14.175 | 443625 \
Dasar{4.2} 355 [1] 1 [1] 129.955] 120055| 4 | 4] | 34 | 3.4 [16244]162.44] 862.01 [ 145.29] 124 |1007.30] 1062.87] 0.616 | 0.384 | 69.62379|43 449435 !
i2.ol1_142]| 340 | 1]13]1] 333.02] 33302] 4 [ 4] | 34 | 3.4 [41628[416.28] 593.37 | 9682 | 120 | 690.19 | 72074 [ 0.700 | 0.300 | 112.581 [1dg 23165 T
2 fa2] 340 [1]13]1] 33302] 33302{ 4 | 4 | 34 | 34 [41628]416.28] 324.15] 4758 | 104 | 371.73] 39468 | 0582 | 0415 [177.2925] l6.84
3 [a2] 340 1] 1 [1] 33302 33302] 4 | 4] | 34 | 34 |41628[41628] 10483] 0.10 | 020 [ 10493 ] 111.39 | 0.111 | 0889 [ 16695 | [4074




Analisis Gaya Aks

al dan Momen Kolom (Arah Y) Akibat M kap Balok

3 & U h hn () |Rv| cot k ‘Mnak bik (kNm) - |'L balok{(m)] Ln baloki(m)] Mkap blk (kNm) PD ; PL PE ) Ng(N) PukY | Menghitung a Menghitung Mu,k y
qg Q.i M) ki :- |- kanan -] kiri 1kanan}: kiri - | kanan] kil | kanan{--“kN. - [*kN | “kN: | Po+PL | (kN) |akatasjakbwh| atas bawah
Dasarj4.2} 355 J1] 1|11 10568 10569| 4 4 34 | 34 | 132 |[132.11]1001.75]217.19] 3.75 |1218.04]| 1295.64| 0.651 | 0.349 | 59.88374|B}.076855
K130 1 142] 340 |1]1.3}1] 333.02] 333.02)] 4 4 34 | 34 | 418 |416.28] 686.51 [ 142.91| 1.10 | 820.42 | 875.51 | 0.508 | 0.491 | 162.645 ||1[74.8565
2 142} 340 J1]1.3[1| 333.02| 333.02] 4 4 34 | 34 | 416 [416.28] 381.98 | 7542 | 0.47 | 457.40 | 482.24 | 0.512 | 0.488 | 170.0895|1/51.9035
Ae 13 3 J42] 340 11} 1}1] 333.02] 333.02| 4 4 34 | 34 | 416 [416.28] 9855 | 0.19 | 0.99 | 98.74 | 107.84 | 0.437 | 0.563 | 14.427 || $8.0375
Dasar|4.2] 355 | 1] 1 |1] 120.955| 129.955| 4 4 34 | 34 | 162 |162.44| 872.12 | 145.42| 7.93 }1017.54] 1101.72] 0.640 | 0.360 | 72.36297 | £8.1505
K13-0 1 }4.2] 340 11§1.3|1 333.02 333.02} 4 4 34 34 416 |416.28} 601.06 1 97.03 | 7.23 | 698.09 | 763.36 | 0.444 | 0.556 | 136.5315]|163.3905
2 142} 340 1 1]|13]1 333.02 333.02| 4 4 3.4 34 416 |416.28| 320.00 | 4780 | 494 | 376.80 | 416.39 | 0.6850 | 0.350 | 195.363 |{126.11063
3 (42} 340 11} 11}1 333.02 333.02| 4 4 34 34 416 |416.28] 10655 | 0.27 247 106.82 | 122.54 | 0.185 | 0.815 5.271 2.1275
Dasarf4.2] 355 111 1 |1 105.69 8056 4 4 34 3.4 |132.11]100.70| 1117.291215.82] 17.86 | 1333.11 1440.51| 0.515 | 0.485 | 36.09618|3#.000778
KiaC 1 |42) 340 1 1]1.3]|1 333.02 333.02| 4 4 3.4 34 | 416.28 | 416.28| 765.14 | 139.89| 18.52 | 905.03 | 1028.07} 0.693 | 0.307 | 102.585 09.641
2 14.2f 340 |1]1.3]1 333.02 333.02| 4 4 3.4 34 | 416.281416.28] 422.54 | 69.13 } 1235 | 491.67 | 568.12 | 0.052 | 0.948 ]| 18.768491| 112.413
A8 14 3 {42] 340 |11 1 |1 333.02 333.02| 4 4 34 34 | 416.28|416.28| 116.18 | 5.21 434 12140 | 14570 | 0.257 | 0.743 | 28.5815 || #0.5195
Dasarj4.2] 355 |11 1 }1] 120.955] 129.955| 4 4 34 | 34 |16244|162.44] 861.45 | 136.04] 19.67 | 997.49 | 1104.22| 0.653 | 0.347 | 73.84056|[3p.232668
KiaDl—1142] 340 111.3}1] 333.02| 333.02] 4 4 34 | 34 |416.28|416.28| 591.04 | 80.20 | 2.03 | 680.24 | 722.78 | 0.560 | 0.440 | 159.6 |j158.72620
2 |42} 340 |1]13]1} 333.02| 33302| 4 4 34 | 34 |415.231416.28| 322.08 | 42.91 ] 9.14 | 364.99 | 421.63 | 0.670 | 0.330 | 184.632 |1119.10278
3 $4.2| 340 [i| 1|1] 333.02| 333.02| 4 4 34 | 34 |416.28|416.28| 10446 | 239 | 660 | 106.85 | 139.91 | 0.154 | 0.846 | 8.1375 || [38.451
Dasar{4.2] 255 [1} 1|1 80.56 - 4 -1 3.4 -1100.70 - 1 1146.59] 131.49] 182.11 | 1278.08| 1359.61| 0.491 | 0.509 | 34.4382 || 35.65875
K15-C 1 142] 340 | 1}1.3]1 333.02 - 4 -1 3.4 -] 416.28 -1820.31 1 90.17 | 91.20 | 910.48 | 1028.85| 0.626 | 0.374 | 133.595 || 116.8817
2 |42] 340 | 1|1.3]1] 333.02 - 4 -] 34 - | 416.28 -| 492.61 | 46.93 | 33.21 | 539.54 | 639.37 | 0.676 | 0.324 | 80.92781||8B.508285
Ac 15 3 [42] 340 {11 1)1} 333.02 - 4 -] 34 -] 416.28 -1 24459] 369 | 6.04 | 248.28 | 2868.08 | 0.855 | 0.145 | 69.00065]|4p.274585
Dasar{4.2] 3.55 [ 1] 1 J1] 120.955 - 4 -] 34 -| 162.44 -] 740.94 | 77.78 | 194.78 | 618.72 | 888.08 | 0.582 | 0.408 | 66.92662 ||4t.146607
K15- 1 |42] 340 }1]1.311 333.02 - 4 -] 34 -] 416.28 -] 51731 ] 52985 96.04 | 570.26 | 671.62 | 0.793 | 0.207 | 176.4084 {|7#.761755
2 14.2) 340 [ 1}1.3)1 333.02 - 4 -1 24 - | 416.28 -] 283.53 | 27.42 | 34.57 | 320.95 | 409.85 | 0.633 ]| 0.367 | 113.4916 | 107.8035
3 J421 34011} 111 333.02 - 4 -] 34 - | 418.28 -1 147.231 163 570 | 148.86 | 18082 | 0.732 | 0.268 | 84.83507 ||74.341878




PERENCANAAN TULANGAN LENTUR KOLOM ARAH X
> ap@ w Hasil Analisis | pg | Ast JAs=As{@tul] naca | n | Asem , Check Eksentrisitas Balance (eb

qf KC Puky/® Mu.ky/zl(%) mm?] mm? | mm|bptang|perst| As’ada yb ab | fa'pexai| - Cchb(N) | Cab(N) | Teb(N) |Pnb(kN)] Mnb | eb | & |JnePatah] | Pn Mn  |Kontrol
Dasar] 2257.83 | 381.867} 1 {3600] 1800] 221 4.74 } 6 | 1900.86 ] 341.05 | 289.89 350 |3.327E+06| 6.29E+05 | 6.65E+05 | 3290.19] 826.38 | 0.25] 0.16 |Pth Desaki 45B2.72 | 1/138.45| OK tl!
Ko.q b1 1706.16 ] 707.088 | 1.214320) 2160 22} $.68 | 6 | 2260.80 341,05 | 269.80 | 350 |3.327E+06] 7.55E+05 | 7.98E+05 | 3282.82] 888.49 [ 0.27] 0.41 | Pth Tarik | 2762.31 ] 744.83 | OK !
2 | 990.39 | 610.115] 1.3]4680] 2340 22| 6.16 | 7 | 2660.83 | 341.05 ] 280.89 | 350 |3.327E+06] 8.80E+05 | 9.31E+05 | 3275.85] 950.61 | 0.29{ 0.62 | Pth Tarik | 417.85 | 623.32 | OK II!

3 | 434.85 | 295357 1 |3600] 1800] 22| 4.74 | & | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3280.18 | 826.38 | 0.25] 0.68 | Pth Tarik | 18b4.98 | 485.80 [ OK It

Dasar| 2157.15 0 1 | 3600 1800] 22| 4.74 | & | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.656+05 | 3280.19 | 826.38 | 0.25] 0.00 |Pth Desak] &1p4.87 | 2p58.25] OK !

K 1 | 1470.90 | 657.866] 1.2| 4320] 2160} 22| .68 | 6 | 2280.80 | 341.05 | 289.89 | 350 |3.327E+06] 7.55E+05 | 7.98E+05 | 3282.92| 888.49 | 0.27 | 0.45 | Pth Tarik | 26/12.85 | 707.17 | OK i1
C-2— 1 815.56 | 6528591 1.6|5760] 2880] 22| 7.58 | 8 | 3041.06 | 341.05 | 280.89 | 350 |3.327E+06| 1.01E+06 | 1.06E+06 | 3266.38 | 1012.73] 0.31] 0.80 | Pth Tarik] 16)14.24 | £62.15 | OK Il
3 | 21389 | 107.31 | 1 |3800] 1800 22 [ 4.74 | 6 | 1900.66] 341.05 [ 280.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3280.19 | 826.36 | 0.25] 0.50 | Pth Tarik | 23p4.40 | §83.81 | OK Il

Dasar] 1947.43 0 1 136001 1800 | 22 4.74 | 6 | 1900.68 | 341.05 | 280.89 | 350 ] 3.327E+06| 6.29E+05 | 6.65E+05 | 3280.19] 826.38 | 0.25| 0.00 |Pth Desak} §1p4.87 | 2p58.25] OK it
Ke-3 1 | 1568.68 | 638.755] 1.013600] 1800 ] 22| 4.74 | 6 | 1900.66 | 341.05 | 269.89 | 350 |3.327E+06| 6.29E+05 | 6.65E+05 | 3280.18] 626.38 | 0.25| 0.41 | Pth Tarik | 26p2.05 ] 676.15 | OK it
2 | 756.73 | 619.265] 1.5]5400] 2700] 22| 7.10 | 8 | 3041.06 | 341.05 | 289.89 | 350 |3.327E+06] 1.01E+06 | 1.06E+06 | 3268.38] 1012.73} 0.31] 0.82 | Pth Tarik | 17B2.58 | §52.34 | OK ilI

3 | 171.12 | 84.1292] 1 |3600] 1800 22| 4.74 | & | 1900.66] 341.05 ] 280.89 | 350 |3.327E+06] 8.20E+05 | 6.65E+05 | 3280.18 ]| 826.38 | 0.25]| 0.49 | Pth Tarik | 2358.21 | 582,30 | OK Ili

Dasar]| 1972.14 0 1 | 3600} 1800] 221 474 | & | 1900.66 | 341.05 | 289.89 | 350 ] 3.327E+06] 6.20E+05 | 6.65E+05 | 3280.19] 826.38 | 0.25] 0.00 |Pth Desak{ §1B4.87 | 2058.25| OK 11
Ko L] 157249 ] 570471]1.0/3800{ 1800] 22] 4.74 | & 1900.66 | 341.05 | 289.89 | 350 | 3.327E+08] 6.29E+05 | 6.656+05 | 3260.18] 826.38 } 0.25] 0.36 | Pth Tarik | 2888.57 | 728.02 | OK it
2 | 872.05 | 621.32 [ 1.4]5040] 2520 22] 6.63 ] 7 | 2680.93| 341.05 ] 289.89 | 350 |3.327E+08] 8.80E+05 | 9.31E+05 | 3275.65] ©50.61 ] 0.28] 0.71 | Pth Tarik} 1901.46 1 557.62 | OK it

3 | 244.76 | 88.3262] 1 [3600] 1800] 22 474 | & | 1900.66 | 341.05 | 289.89 { 350 |3.327E+06| 68.20E+05 | 8.65E+05 | 3290.18 | 826.38 | 0.25] 0.35 | Pth Tarik | 2951.53 | 741.32 | OK IlI

Dasar| 2038.12 0 1 13600] 1800] 22| 4.74 | 6 | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06} 6.20E+05 | 6.65E+05 | 3280.19] 826.38 | 0.25] 0.00 |Pth Desak| §1b4.87 { 2058.25| OK It
asc| Kosl 1164298 623.76 [1.013600] 18001221 474 | 6 | 190066 341.05] 28989 | 350 |3 327E+06] 8.20E+05 | 6.65E+05 | 3200.19] 826.38 | 0.25[ 0.38 | Pth Tarik 28i4.14 [ 706.81 [ OK NI
2 | 90663 |607.026]1.3]4680] 2340} 221 6.16 | 7 | 2660.93] 341.05] 289.89 | 350 [3.327E+06| 8.80E+05 | 9.31E+05 | 3275.65| 950.€1 ] 0.29] 0.67 | Pth Tarik [ 20816.07 | 885.08 [ OK 11

3 289.46 | 66.7785] 1 {3600{ 18003 22} 474 | 6 | 1900.66 | 341.05 | 289.89 350 {3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25] 0.30 | Pth Tarik | 32p4.30 | 819.87 | OK !

Dasar| 2635.65 0 1 {3600{ 1800) 221 474 | 6 | 1900.66 | 341.05 | 289.89 350 {3.327E+06) 6.20E+05 | 6.65E+05 | 3280.19} 826.38 | 0.25| 0.00 |Pth Desak| §1p4.87 | 2058.25| OK I!!
Ko.gl 1| 185267 | 74892 112{4320{ 2160 [ 22| $68 | 6 { 2260801 341.C5 | 26989 | 350 {3327€+06] 7.55E+05 | 7.98E+405 | 326292 88849 [ 0271 040 | Ptn Tarik | 47p8 67| 757.44 [ OK U
2 | 90384 | 872.08 | 2.2{7920] 3960 | 22 [ 1c.42] 11] 4181.46 | 341.05 | 289.89 | 350 [3.327E+06] 1.38E+06 | 1.46E+06 | 3246.57 [ 1199.08] 0.37{ 0.96 | Pth Tarik | {718 14| §34.55 | oK 111

3 | 251.60 | 216.672] 1 |3600] 1800 22} 4.74 | 5 | 1900.66] 341.05 | 289.89 | 350 |3.327E+08| 6.20E+05 | 6.656+05 | 3200.19] 826.38 | 0.25] 0.86 | Pth Tarik | 15p6.50 | 386.01 | OK N

Dasar] 2733.59 0 1 |3600] 1800] 22| 4.74 | & | 1900.66 | 341.05 | 289.89 | 350 ]| 3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19] 826.38 | 0.25| 0.00 [Pth Desak] §1p4.87 [ 2058.25] OK 11!
Ko.7 |11 209586 ] 838442/ 1415040] 25201 22| 663 | 7 | 2660.63] 341,05 | 289.89 350 |3.327E+06] 8.80E+05 | 9.31E+05 | 3275.65] 950.61 | 0.28| 0.40 | Pth Tarik | 29/17.67 | 846.81 [ OK 11|
2 1107465} 903.615] 2.2] 7920] 3960 { 22 [ 1C.42] 11] 4181.46] 341.05] 280.89 | 350 }3.327E+06] 1.38E+06 | 1.46E+06 | 3246.57 [ 1199.08] 0.37] 0.64 | Pt Tarik | 19p1.45] 709.65 | OK 11l

3 213.21 | 282498 1 J36800] 18001 22{ 474 | & { 1900.66] 341.05] 289.62 350 ]3.327E+06] 6.29E+05 | 6.65E+05 | 3280.19| 826.38 | 0.25] 1.32 | Pth Tarik | 1069.54 § 268.63 | OK I}

Dasar| 2458.89 0 3800} 18001221 474 | 6 | 1900.86] 341.05] 280.85 | 350 ]3.327E+06| 6.20E+05 | 6.65E+05 | 3280.19| 826.38 | 0.25] 0.00 |Pth Desak} §1P4.87 | 2058.25} OK il
Ke-s |1 1938.03 | 702.381 | 1.0] 3600§ 1600] 22| 4.74 | 5 | 1900.66 ] 341.05 | 288.80 | 350 |3.327E+06] 6.20E+05 | 6.65E+05 | 3200.19 | 826.38 | 0.25] 0.36 | Pth Tarik | 2900.44 | 728.458 | OK I}
2 [ 1093.58 | 738.450] 1.8 |6480] 3240 22| 8.52 | 9 | 3421.19] 341.05] 280.89 | 350 |3.327E+06] 1.13E+06 | 1.20E+06 | 3261.11] 1074.85] 0.33] 0.68 | Pth Tarik | 2142.47 | 706.45 [ OK 11!

3 | 24371 [ 205728 1 ]3600] 1800{ 22| 4.74 | 6 | 1900.66] 341.05 ] 280.80 | 350 3.327€+06] 6.29E+05 | 6.65E+05 | 3290.19 | 826.38 | 0.25| 1.21 | Ptn Tarik | 1153.92 | 288.82 | OK Ii!

Dasar| 2413.08 0 1 ] 3e00{ 1800] 22| 4.74 | & | 1900.66 | 341.05 | 280.89 | 350 |3.327E+06] 6.20E+05 | 6.65E+05 | 3280.19 ]| 826.38 | 0.25| 0.00 |Pth Desak] 81p4.87 | 2058.25) OK i
Ke.o|—1 ) 1897.33 1705.07711.013600] 1800/ 22[ 4.74 | & | 1900.66 | 341.05 | 286.89 | 350 }3.327€+0s] 6.29E+05 ) 6.65€+05 | 3280.19 826.38 | 0.25] 0.37 | Pth Tarik 853.73] 716.75 [OK !
2 ] 1037.77 | 738.113| 1.8]6480] 3240] 22] 8.52 | 9 | 3421.19] 341.05 | 289.89 | 350 }3.327E+G6] 1.13E+08 | 1.20E+06 [ 3261.11}1074.85] 0.33] 0.71 | Pth Tarik| d0b8.33 | 678.41 | OK 1!

3 | 221.49 | 278.208] 1 |3600] 1600} 22| 4.74 | & | 1900.66 | 341.05 | 280.85 | 350 [3.327E+08| 6.20E+05 | 6.65E+0S [ 3200.19§ 826.38 | 0.25] 1.28 | Pth Tarik | {1[te.79 | 281.25 | OK 11i




é&s 89& L Hasil Analisis. | pg | Ast JAs=ad Qtul! heda | n | Assds . . Check Eksentrisitas Balance (eb)
€ & Puk /2 [MuX /0] (%) ] mm?| mm? | mm|tatang|pexei] - As'ada yb ab |fe'pexai] Cob(N) | Csb(N) | Tsb:N) {Pnb(kN)] Mnb | eb | e [insPatan| | |Pn Mn  |Kontrol
Dasar| 2312.33 0 1 {3800f 1800] 22474 | & | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 [ 6.65E+05 | 3280.19 [ 826.38 | 0.25[ 0.00 [Pth Desak! B194.87 [ d058.25| OK 11!
Kc-1ol—1 | 1667.82 1 684.775 ] 1.1]3060] 198022} /521 | 6 | 2280.80] 341.05 | 289.89 | 350 |3.327E+06] 7.55E+05 | 7.98E+05 | 3262.92] 888.49 { 0.27 ] 0.41 | Pth Tarik | Pf69.64 | 745.58 [ OK I
2 868.93 | 710.964 ] 1.8 | 6480] 3240 ] 22 521 9 | 3421.18] 341.05 | 289.89 350 [3.327E+06| 1.13E+06 | 1.20E+06 | 3261.11 | 1074.85] 0.33 | 0.82 | Pth Tarik | 1443.17 | 607.80 | OK Il
3 | 261.98 | 200.905] 1 |3600] 1800} 22| 4.74 | & | 1900.66 | 341.05 ] 280.89 | 350 ]3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19} 826.38 | 0.25 0.77 | Pth Tarik | 1486.83 | #25.67 | OK 1I!
Dasar| 2025.92 0 1 {3600 1800] 22| 4.74 | & | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 } 6.65E+05 | 3290.19| 826.38 | 0.25] 0.00 |Pth Desak] §194.87 | 2058.25| OK 1|
Ke11b— 588,83 | 623.236] 1.6]5760] 2680] 22| [7.58 | 8 § 3041.06 | 341.05 | 289.80 | 350 |3.327E+068]| 1.01E+06 | 1.06E+06 | 3268.38 | 1012.73] 0.31] 1.10 | Pth Tark | [1402.25 | #34.50 | OK 11!
G121 8es.es | 607.710| 1.3|4680] 2340] 22| 6.16 | 7 | 2680.93] 341.05] 289.89 | 350 |3.3276+06] B.80E+05 | ©.31E+05 | 3275.65] 950.61 | 0.29] 0.68 | Pth Tarik | 1495.57 | 579.13 | OK Il
3 | 279.20 | 69.2685] 1 [3800] 1800 22} [4.74 | 6 | 1900.66 ] 341.05 | 289.88 | 350 |3.327E+06| 6.29E+05 | 6.65E+05 | 3280.19{ 826.38 | 0.25} 0.32 | Pth Tark | B{38.31 | 7868.23 | OK 111
Dasar| 1970.41 0 1 {3600] 1800) 22§ (474 | 6 | 1800.66] 341.05) 289.89 | 350 |3.327E+06] 6.20E+05 | 6.65E+05 | 3290.19 | 826.38 | 0.25] 0.00 |Pth Desak] B{24.87 | 2068.25| OK 1!
Ke.14—1] 1580.14 637.795} 1.4 | 5040} 2520] 22 {/6.63 | 7 | 2660.63 | 341.05 | 280.89 | 350 |3.327E+06] 8 80E+05 | 9.31E+05 { 3275.65| 950.61 ] 0.28| 0.40 | Pth Tarik | 2§00.71] B41.80 | OK 11!
2 | 870.05 | 622.112] 1.4 [ 5040] 25201 22{[6.63 [ 7 | 2860.93 | 341.05 | 280.89 | 350 |3.327E+06] 8 80E+05 | 8.31E+05 | 3275.65] ©50.61 [ 0.28] 0.72 | Pth Tarik | 1916.12| 556.07 [ OK i
AsCl 3 | 244.10 | 84.4846] 1 3600} 1800} 22)/4.74 | 6 | 1900.88 | 341.05 ] 280.89 | 350 |3.327E+06| 6 29E+05 | 6.65E+05 | 3290.19] 826.38 | 0.25} 0.35 | Pth Tarik | 2987.17 | 750.27 | OK il
Dasar] 1968.068 0 1 {3600] 1800 22 {[4.74 | 6 ] 1900.68 ] 341.05 | 289.89 | 350 {3.327E+06] 6 29E+05 | 6.65E+05 | 3200.19| 826.38 ] 0.25] 0.00 {Pth Desak] B}94.87 | 2058.25} OK 1!
Kc-13l—1—] 1573.38 ] 635.488 ] 1.0] 3600] 1800 221474 | 6 ] 1200.86 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3200.19| 826.38 [ 0.25 0.40 | Pth Tarik | RJ01.03] B78.40 | OK 1!
2 | 758.48 | 6191521 1.4 {5040} 2520] 22 ||6.63 | 7 | 2660.93] 341.05 | 289.88 | 350 |3.327E+06| 8.80E+05 | 9.31E+05 | 3275.85| 950.61 | 0.28] 0.62 | Pth Tarik [ [1725.64 | 500.79 | OK 11i
3 | 171.97 | 84.5482] 1 {3800} 1800§ 22 |]4.74 | &6 | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06| 6.29E+05 ] 6.65E+05 | 3290.19| 826.38 | 0.25] 0.49 | Pth Tarik [ [2B58.22] 592.30 | OK 1
Dasar] 2153.49 0 3600] 1800 | 22 4.74 | 6 | 1900.66 | 341.05 | 288.88 | 350 }3.327E+068] 6.29E+05 | 8.65E+05 | 3280.19] 626.38 [ 0.25] 0.00 |Pth Desal] [8)94.87 | 2068.25] OK It
Ko 1al—\ | 1460.27 ] 650.804 | 1.1]3060] 19802215211 6 | 2280.80] 341.05 | 289.89 | 350 ]3.327E+06] 7.55E+05 | 7.98E+05 | 3262.92] 888.49 | 0.27§ 045 | Pth Tarik 2605.66 | [705.20 | OK !l
2 | 81278 | 799.298] 2.1 7560] 3780} 22 {[0.94 | 10| 3801.33 | 341.05 | 289.89 | 350 |3.327E+06] 4.26E+06 | 1.33E+06 | 3253.84 | 1136.96] 0.35| 0.98 | Pth Tarik | [1§39.17{ 572.76 [ OK !
3 | 213.49 | 108.344| 1 3600} 1800 22 |[4.74 | & | 1900.66 ] 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19] 826.38 | 0.25] 0.51 | Pth Tarik | [2805.37 | 578.02 | OK !t
Dasar| 2256.39  361.895] 1 |3600] 1800] 22 [[4.74 | 5 | 1900.66| 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19| 826.38 [ 0.25| 0.16 {Pth Desak] [4530.16 | 1137.81] OK N
Ke-151—1— 1704.30 1 708.126 | 1.1 3960} 1980 22{[521 ] 6 | 2280.80 | 341.05 | 289.89 | 350 |3 327E+06] 7.55E+05 | 7.98E+05 | 3282.92| 88849 [ 0.27 | 042 | Pth Tarik | |247.57 | [743.61 | OK Il
2 | 989.81 |624.757]1.3]4680] 2340} 22||6.16 | 7 | 2660.93 | 341.05 | 289.89 | 350 |3.327E+06| &8.80E+05 | 9.31E+05 | 3275.65] 950.61 | 0.29) 0.63 | Pth Tarik | [2108.81 [ |611.99 | OK 1t
3 | 43318 | 291.601] 1 [3600] 1800 22 /474 | 5 | 1900.86 ] 341.05 ] 289.89 | 350 }3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25] 0.67 | Pth Tarik [|1p67.86 | J469.14 | OK 1




PERENCANAAN TULANGAN LENTUR KOLOM ARAH X -
S - af u Hasil Analisis. {1 pg | Ax [As=As{@Wi[nads [ n | Asace . Check Eksentrisitas Balance (ev)

qf & Puk /2 IMuk y/@] (9%)| meZ| mm? | mi|batang|peret] As'ade yb ab | fspexsi| Cob(N) | Ceb(N) | Teb(N) [PrbxM)] mnb | ab | e [uneratan] | [Pn |1 Ma |Kentrol
Dasar] 1338.071] 89.3544 | 1 [3600] 1800 22 [|4.74 | 6 | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19] 826.38 | 0.25] 0.07 [Pth Desak] §128.11 | 1530.16] OK 11!
Ko.1|—1_|e78.4268[ 374487 1 360c| 160022 |Je.74 | & | 160066 341,05 | 28980 | 350 |3.327€+06| 6.20E+05 | 6.65E+05 | 3260.16] 626.36 [0.25] 0.38 | Ptn Tarik | BYo0.19 ] 703.06 | OK I
D112 T5e4.3072] 339.545| 1 |36cc| 1800 22 |[4.74 | 6 | 1900.66 | 341.05 | 289.80 | 350 |3.327E+06] 6.20E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25] 0.60 | Pth Tarik | 2§34.38 | 510.96 | OK 1l
3 |280.9315] 208.062] 1 |36CC]| 1800 22 |[4.74 | & | 1900.66 ] 341.05 | 289.89 | 350 | 3.327E+06] 6.20E+05 | 6 65E+05 | 3290.19] 826.38 1 0.25] 0.74 | Pth Tarik | 1§33.91 | 435.49 | OK 1!
Dasar| 1617.162] 0 | 1 |360C) 16001 22 ||4.74 | 6 | 1900.66 | 341.05 | 289.89 | 350 |3.327€+06} 6.29E+05 | 6 65E+05 | 3290.19] 826.38 | 0.25 | 0.00 [Pth Desak] B194.67 | 2058.25] OK !l
K 7 | 1161.353] 382.432] 1 |3800] 1800] 22 ||4.74 | 6 | 1900.66 | 341.05 | 289.89 | 350 | 3.327E+06]| 6.20E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25] 0.33 | Pth Tarik | B082.13 | 774.12 | OK !i!
02 2 639.358 | 311.573] 1 {3800] 1800] 22}|4.74 | 6 | 1900.68 | 341.05 ] 2808.89 § 350 {3.327E+068) €.29E+05 | 6.65E+05 | 3200.19| 826.38 | C.25] 0.49 | Pth Tarik | 2373.05 | 598.02 | OK 1
3 |177.8538] 332.407 | 1 |3800] 1600 22 [[4.74 | € | 1900.66 | 341.05 | 280.69 | 350 | 3.327E+06] €.29E+05 | 6.65E+05 | 3290.19 | 826.38 | 0.25| 1.87 | Pth Tarik | | 788.35 | 186.00 | OK Il!
Dasar|1833.558] 0 1 |3800] 1600 | 22 ]| 4.74 | 5 | 1900.86 | 341.05 | 269.89 | 350 | 3.327E+06] €.20E+05 | 6.65E+05 | 3260.19 | 826.38 ] 0.25 | 0.00 |Pth Desak| 8)84.87 | 2058.25) OK il
Ko-a}—1_|1178.735/386.727 | 1 [3600] 1600] 221/4.74 | 6 J 160066+ 341.05 | 260.80 | 350 |3.327E+06] €.29E+05 | 6.65E+05 | 3200.16 | 826.38 | 0.25] 0.33 | Pth Tarik 3h74.37 | 77247 [ OK !
2 |651.6834] 283.022] 1 |3800] 1800 22 [|{4.74 ] 5 | 1900.66 § 341.05 | 280.89 | 350 |3.327E+06] 6.20E+05 | 6.65E+05 | 3200.19 826.38 ) 0.25] 0.43 | Pth Tarik 2&71.55 1645.88 | OK !l
3 ]170.7785] 365.044 | 1 ]3600] 1800} 22 |[4.74 | & | 1600.66 | 341.05 | 289.89 | 350 |3.327E+06) 6.29E+05 | 6.65E+05 | 3200.19| 826.38 | 0.25] 2.14 | Pih Tarik | | §87.80 | 175.26 | OK I}
Dasar| 1638.145] 0 1 13500] 1800] 22 [[4.74 | 5 | 1000.66] 341.05 | 280.80 | 350 | 3.327E+06]| 6.29E+05 | 6.65E+05 | 3260.19 | 826.38 | 0.25] 0.00 |Pth Desak] |6194.87 | 2068.25] OK Ii!
Kp|—1—11168.673] 31273 | 1 [3600] 1800 22 }/4.74 | & | 190066 | 341.05] 260.68 | 350 |3.327E+06] 6.20E+05 | 6.65E+06 | 3260.10 | 826.36 | 0.26] 0.27 | Pth Tarik 3j91.14 | 1676.85 | OK II!
2 |e524103]265.093] 1 {3s00] 1800 22 [[4.74 | 6 | 1900.656 [ 341.05| 280.89 | 350 |3.327€+06] 6.29E+05 | 6.65E+05 | 3200.18| 826.38 | 0.25| 0.41 ] Pt Tarik | [2b83.45 | [673.98 | OK 1t
3 ]170.0352| 354.46 1 1.2]14320] 2160} 22 || 5.68 | 6 | 2280.80 | 341.05 | 289.89 | 350 |3.327E+06] 7.55E+05 | 7.98E+05 | 3282.92| 888.49 | 0.27 | 2.31 | Pth Tarik || 475.53 | 1162.83 | OK 1!
Dasar] 1655.656] 0 1 J3600] 1800 | 22 [[4.74 | 6 | 1900.66 | 341.05 | 269.869 | 350 | 3.327E+06| 6.20E+05 | 6.65E+05 | 3230.18] 826.38 | 0.25 | 0.00 [Pth Desak| |8[194.87 | 2058.25| OK 1!
As O] Ko.5 || 1196.64 [ 381672] 1 [3600[ 1800] 22 /474 | 6 | 190066 ] 341.05 | 289.89 | 350 |3 327E+06] 6.20E+05 | 665E+05 | 3290.16 | 826.38 | 0.25] 032 | Pth Tarik ||3f144.12 | [788.69 | OK 1t
2 le63.8957] 264.3671 1 |3600) 1800 | 22 J[4.74 | 6 | 1900.66] 341.05 | 280.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3290.18 | 826.38 | 0.25] 0.40 | Pth Tarik | |2/26.79 | |684.87 | OK II!
3 [182.3769] 461.743] 1.214320] 2160 | 22 [ 5.68 | € | 2280.80 | 341.05 | 289.89 | 350 |3.327E+06] 7.55E+05 | 7.98E+05 | 3282.92| 888.49 | 0.27 | 2.53 | Pth Tarik || 420.14 | |167.84 | OK !it
Dasar| 1879.403] 0 1 {3600] 1800) 22 [[4.74 | 6 [ 1900.66] 341.05 | 28089 | 350 |3.327€+06] 6.29E+05 | 6.65E+05 | 3290.19 | 826.38 | 0 25| 0.00 |Pth Desak||8[194.87 | 2058 25] OK 1!
Ko.g —1—| 121486 [ 446.173] 1 [3600] 180022474 [ 6 [1500.66] 341.05] 28989 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19] 826,38 [ 0.25 034 | Pth Tarik [[324.73 [1759.70 | OK !
2 |687.0249] 405.511] 1 |3800] 1800] 227 4.74 | 6 | 1900.66| 341.05 ] 280.89 | 350 |3.327E+06] 6.20E+05 § 6.65E+05 | 3280.19] 826.38 | 0.25| 0.58 | Pth Tarik ||2p63.89 | 1518.37 | OK !
3 |164.0908} 481.055]1.3]4680] 2340] 22 [[6.16 | 7 | 2660.83] 341.05 | 289.89 | 350 | 3.327E+06} 8.B0E+05 | 9.31E+05 | 3275.65 950.61 | 0.28 | 2.83 | Pth Tarik || $61.15 | |162.85 | OK Il
Dasar| 1860.342] 0 1 13800] 1800 22 [ 474 ] 6 | 1800.66] 34105 | 289.80 | 350 | 3.327E+06| B.29E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25] 0.00 {Pth Desak)|gl194.87 | 2058.25] OK II!
Ko7 |1 ]1311.092[ 515866 | 1 13800] 1800} 22 474 | 6 | 160066 34105 | 269.89 | 350 [3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25] 0.39 | Pth Tarik [[4746.59 |1690.35 | OK i
2 le79.0126]418.385] 1 |3800| 1800 {22 [ 4.74 [ 6 | 1000.66] 34105 280.89 | 350 |3.327E+06| 6.20E+05 | 6.65E+05 | 3200.19 | 826.38 | 0.25| 0.62 { Ptn Tarik || 1998.32 | |601.80 | OK I
3 {162.5723] 492.841] 9.4[5040] 2520 f 22 [ 6.63 | 7 | 2880.93 | 341.05 | 209.89 | 350 |3.327E+06} 8.80E+CS | 9.31E+05 | 3275.65 950.61 | 0.29] 3.03 | Pth Terik || $43.72 |:157.79 | OK Iit
Dasar} 1617.452] 0 1 |36901 1800] 22 4.74 | 5 | 1900.66 | 341.05 | 268.89 | 350 |3.327E+08| 6.20E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25] 0.00 |Pth Desak]| §154.87 | 2058.25] OK Iii
Koo 1 {1168.299) 376.081] 1 13600] 1300 221474 | & | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 § 6.65E+05 | 3200.19| 626.38 { 0.25] 0.32 | Pth Tarik || 3145.61 |} 782.53 | OK II!
2 | 651638 | 284.87 | 1 [3600] 1800] 22 | 474 | 6 | 1900.65] 341.05 | 289.89 | 350 |3.327E+06)] 6.28E+05 | 6.65E+05 | 3260.18 | 528.38 | 0.25 | 0.44 | Pth Tarik || 4559.70 | |642.80 | OK !
3 |182.9746] 491.628{ 1.4]5040] 2520] 22 6.63 | 7 | 2660.03] 341.05] 286.89 | 250 | 3.327E+06] 8.80E+05 { 9.31E+05 | 3275.65] 950,61 | 0.29 2.69 | Pin Tarik || 508.67 || 176.64 | OK It
Dasar| 1585048] 0 1 J3800[ 1800 22 ] 474 ] & [ 1900.65] 341.05 | 289.89 | 350 | 3.327E+06] 8.20E+05 | 6.65E+05 | 5200.19] 826.38 | 0.25] 0.00 |Pth Desak|| 4194.87 | 2056.25| OK il
Kp-p | 1141.516] 380.508| 1 }3800] 1800] 22]4.74 | & | 1900.65] 341.05 | 289.89 | 350 |3.327E+06| 5.20E+05 | 6.65E+G5 | 3200.19 | 826.38 | 0.25] 0.33 | Pt Tarik || 058.77 || 786.25 | OKII
2 ]633.1711] 282.452{ 1 | 3800] 1800] 22| 4.74 | & | 1900.65| 341.05 | 269.89 | 350 | 3.327E+06| 3.20E+05 | 6.65E+05 | 3280.19 | 826.38 | 0.25 | 0.45 | Pth Tarik || 4524.56 || 634.08 | OK Il
3 |170.0192] 488.138 | 1.4 | 504D} 2520 | 22| 6.63 | 7 | 2660.83| 341.05 280.89 | 350 | 3.327E+06| B.80E+05 | 9.31E+05 | 3275.65| 850.61 | 0.28 | 2.87 | Pth Tarik || 572.20 || 166.06 | OK It




T Hasil Analisis | pg | Ast |As=As] Neds | n | Asada | Check Eksentrisitas Balance (eb
PUKVIS MUK (5) | mm? be: Y ¥b | 18'pakas b-lebl o w Po 0 trol
Dasar}1599.732] 0 1 73600] 1800} 23] 4.74 | 6 | 1900.86 | 341.05 | 289.89 | 350 ] 3.327E+06] 6.29E+05 | 6.65E+05 | 3290.18 [ 826.38 | 0.25] 0.00 [Pth Desakl[8194.87 | 2058.25] OK!II
1_}1153.648]| 381.855| 1 |3600| 1800] 24] 4.74 | 6 | 1900.86 | 341.05 | 289.89 | 350 | 3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19 | 826.36 | 0.25] 0.33 | Pth Tariki][3072.25]] 771.64 | OK I
Ko-10— 639.8103] 271.808] 1 13600] 18001 23] 474 | &5 T 1000.86 | 341.05 | 289.80 | 350 [3.327E+06| 6.29E+05 | 6.65E+05 | 3200.19] 826.38 | 0.25] 0.42 | Pth Tarik|| [2610.54 | 655.67 | OK 11|
3 §172.2162] 3904221 1.1[3960] 1980 { 221 5.21 | 6 | 2280.80 | 341.05 | 286.89 | 350 §3.327E+08| 7.55E+05 | 7.98E+05 | 3282.92{ 888.49 | 0.27 | 2.27 | Pth Tariki|[686.64 | 185.83 | OK It
Dasar] 1629.778] 0 1 13600] 18004 22 4.74 | 6 | 1800.86 | 341.05 | 289.89 | 350 | 3.327E+06| 6.29E+05 | 6.65E+05 | 3290.19} 826.38 | 0.25 0.00 |Pth Desak][8194.87 ] 2058.25| OK !
KD-14 1 ]1175.891}387.821] 1 |3600] 1800] 22] 474 | & | 1900.66 | 341.05 ] 289.89 | 350 |3.327E+06| 6.28E+05 | 6.65E+05 | 3290.19{ 826.38 | 0.25| 0.33 { Pth Tarik|[3079.15| 773.37 | OK Il
2 ]648.82411268.448] 1 13600} 16001 22| 4.74 | & ] 1900.86 | 341.05 | 2809.89 | 350 | 3.327E+06| 6.28E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25] 0.41 | Pth Tarik{|[2671.13 | 670.85°| OK 1!
- 3. }178.2889] 461.846 ] 1.2]4320] 2180 ] 2d] 568 | 6 | 2280.80 | 341.05 | 280.89 | 350 |3.327E+06] 7.55E+05 ]| 7.98E+05 | 3282.92| €88.49 | 0.27| 2.62 | Pth Tariki]| 600.79 | 162.60 | OK i
Dasar] 1627.177 0 1 13800] 1600122 ] 4.74 | 6 | 1900.66 | 341.05 | 269.89 { 350 | 3.327E+06| 6.20E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25 | 0.00 |Pth Desak] [81984.87 | 2058.25] OK 1!
Ko-124 1 ]1174.147] 300.504] 1 [3600] 1800] 22] 474 | 6 | 1900.66} 341.05 | 269.89 | 350 |3.327E+06{ 6.29E+05 | 6.65E+05 | 3200.19| 826.38 | 0.25§ 0.33 | Pth Tarik||[3063.08]} 769.34 | OK 1
2 164842031 268.848{ 1 13600] 1800] 22| 474 ] & | 1900.66] 341.05 | 289.89 | 350 | 3.327E+06| 6.29E+05 | 8.65E+05 | 3200.19| 826.38 | 0.25] 0.41 | Pth Tarik|{[2667.31 |} 669.83 | OK I
AsD 3 ]171.1823] 394.401] 1.2]4320] 2160] 24| 568 ] 6 | 2280.80] 341.05 | 289.89 | 350 |3.327E+08] 7.55E+05 | 7.98E+05 | 3282.62| 888.49 | 0.27 | 2.30 | Pth TariK(|| 676.52 [} 183.08 | OK 1!
Dasar] 1643.718 0 1 ]3600] 1800] 22] 4.74 | & | 1900.68 | 341.05 | 289.89 | 350 [3.327E+06] 6.29E+05 | 6.65E+05 | 3280.19} 826.38 { 0.25] 0.00 |Pth Desak{|[8194.87 | 2058.25] OK !
JKD—L’J 1 [1168.908] 390.245] 1 [3600] 1800]| 23] 474 | & | 1900.68| 341.05] 280.89 | 350 |3.327E+08] 6.28E+05 | 6.65E+05 | 3200.19 ] 626.38 ]| 0.25] 0.33 ] Pth Tarik][3085.08]] 774.86 | OK 1!
2 1656.6103] 282.19 | 1 |36800] 1800] 23| 474 ] 6 | 1900.86 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3280.16] 828.38 | 0.25] 0.43 | Pth Tarik{|[2590.04 ] 650.52 | OK il
3 ]173.5246] 384.688] 1 [3600] 1800 | 22] 474 | 6 | 1900.65 | 341.05] 280.89 | 350 | 3.327E+06] 6.28E+05 | 6.65E+05 § 3200.19] 626.38 | 0.25] 2.10 | Pth Tarik][ 708.32 | 177.80 | OK It
Dasar] 1611.33 0 1 13600] 1800] 22| 474 | & ) 1900.66 | 341.05| 289.89 | 350 |3.327E+06] 6.20E+05 | 6.65E+05 | 3290.19 | 826.38 | 0.25| 0.00 }Pth Desak{|8194.87 | 2068.25| OK !t
iKD—‘.‘ 1 ]1158.074) 384.305] 1 |3600] 18CO| 22| 474 | 6 | 1900.66 | 341.05] 289.89 | 350 | 3.327E+06} 6.20E+05 | 6.65E+05 ] 3290.19] 6826.38 | 0.25] 0.33 | Pth Tarik|[3067.33|| 770.40 | OK It
2 |637.5326] 312.311} 1 13600] 18c0| 22| 474 | 6 | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.28E+05 | 6.65E+05 | 3290.19{ 826.38 ] 0.25 | 0.49 | Pth Tarik|[2364.26]| 593.82 | OK 1!l
3 ]176.2223| 332.222} 1 13600/ 18C0[ 23] 474 | & | 190066 ] 341.05] 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3250.19 | 826.38 } 0.25( 1.89 | Pth Tarik]| 782.20 || 198.46 | OK !l
Dasar{ 1340.042| 89.4203] 1 {3600| 18C0| 22| 474 | 5 | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65F+05 | 3290.19 | 826.38 | 0.25] 0.07 |Pth Desak}[8129.25 | 1538.44} OK i!
KD-15l—1}980.4137] 375.02 | 1 |3600] 15c0| 23] 474 | 6 | 1900.66 | 341.05] 269.69 | 350 |3.327E+06| 6.29E+05 | 6.65E+05 | 329019} 826.38 | 0.25 0.38 | Pth Tarik]]2800.31]| 703.34 | OK It
]2 1566.3911]339.793| 1 |3600]| 18C0| 23] 474 [ 6 | 1900.66 { 341.05 | 289.89 | 350 | 3.327E+06| 6.29E+05 | 6.65E+05 | 3290.19 | 826.38 | 0.25] 0.60 | Pth Tarik{[2038.90]] 512.10 | OK It}
3 12838877} 207.731] 1 {3600] 18C0| 23| 474 | 6 | 1900.66 ]| 341.05 | 289.89 | 350 [3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19] 826.38 | 0.25| 0.73 | Pth Taril|[1750.43]| £39.64 | OK It




PERENCANAAN TULANGAN LENTUR KOLOM ARAH Y

sda| N | Aseda ) -~ Check Eksentrisitas Balance (eb)

f f Lt Analisis Gy Akslal | pg | Ast JAs=As]Otu
& | Pu.k y/@ |Mu.k y/@] %) mm?| mm? | mm] oatang|peied As'sia | b ab | tepekat] Cob(N) |- Cob(N) |- Teb(N) IPnbkN)] Mub | ab | e [unsPatan| | bn Mn | Kontrol
Dasar|2101.597] 81.2477] 1 [3600] 1800 22| 4.74 | & | 1900.68 | 341.05] 289.89 | 350 }3.327E+06| 6.20E+05 | 6.65E+05 | 3290.18] 826.38 | 0.25 0.04 |Pth Desak] €8p5.57 | 1721.87 | OK ilI
Ki-C 1 [1584.707] 257.185} 1 | 3800} 1800} 221 474 | 5 | 1900.66 | 341.05 | 289.89 | 350 }3.327E+06] 6.29E+05 | 8.65E+05 | 3290.19 | 826.38 | 0.25] 0.16 |Pth Desak| 4506.26 | 1131.81] OK !
2 ]925.7769{ 151.345] 1 {3600] 1800 | 22} 4.74 | & | 1900.66 | 341.05 ] 289.89 | 350 |3.327E+06] 6.20E+05 | 6.65E+05 | 3290.19] 826.38 | 0.25{ 0.16 |Pth Desak| 4 ib 49]1126.10] OK tIf
Asd 3 [460.4331] 118569} 1 [3800] 1800} 22| %74 | & | 1500.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.20E+05 | 6.65E+05 | 3200.19| 826.38 | 0.25] 0.26 | Pth Tark | 35p6.41 | 885.75 | OK 1l
Dasar] 1364.312] 102.884 | 1 |3600] 1800 22| 4.74 | &5 [ 1800.66] 341.05 | 289.89 | 350 ]3.327E+06] 6.20E+05 § 6.65E+05 | 3200.19] 826.38 | 0.25] 0.08 |[Pth Desak} 5934.73 | 1490.58] OK 1l!
K1-D 1 ]1052.536{ 330.378} 1 }3600] 1800] 22| 4.74 | 6 | 1900.66 | 341.05 | 269.89 | 350 | 3.327E+06] 6.29E+05 | 8.65E+05 | 3200.18} 826.38 | 0.25} 0.31 | Pth Tarik 11]7468 797.38  OK I
2 |552.7523] 203.312] 1 {3800} 1800] 22 #.74 | &6 | 1900.86 ] 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3280.198| 826.38 | 0.25| 0.37 | Pth Tark 2.84 ES OK i1t
3 1306.2608] 130.846] 1 [3800] 1800| 22§ #.74 | &5 | 1900.68 | 341.05 | 280.89 | 350 [ 3.327E+06{ 6.29E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25} 0.43 | Pth Tarik 0.49 $53J5 oK i
Dasar| 2228.20 | 157.782] 1 |3600] 1800 22| #.74 | & ] 1900.66] 341.05 | 289.89 | 350 |3.327E+06] 6.20E+05 | 8.65E+05 | 3260.19{ 826.38 } 0.25} 0.07 |Pth Desak] 6136.35 | 1516.11] OK Il
K2-C 1 ]1618.228] 191.084 | 1 138004 1800 22§ .74 | & ] 190066} 341.05 | 280.89 | 350 | 3.327E+06] 6.20E+05 | 6.65E+05 | 3200.19] 626.38 | 0.25] 0.12 |Pth Desak] $135.00 | 1280.73] OK 11!
2 1940.0731) 184.008| 1 [3600] 1800 22] 4.74 | & | 1900.68 | 341.05 ] 269.89 | 350 | 3.327C+06] 6.29E+05 | 6.65E+05 | 3290.19 | 5826.38 | 0.25{ 0.21 |Pth Desak| 4d16.18 | 1008.72} OK 11l
As 2 3 | 266.5548]1 67.7977{ 1 13800} 1800] 22| W.74 | 6 | 1900.68 ] 341.05 | 289.89 | 350 |3.327E+06] 6.28E+05 | 6.65E+05 | 3290.19] 826.38 ] 0.25] 0.25 | Pth Tarik | 8§91.321 902.01 | OK !
Dasar] 1704.631] 224.526 | 1 13600] 1800} 22{ 4.74 | 6 { 1900.66] 341.05 ] 280.89 | 350 ]3.327E+06] 6.29E+05 | 6.65E+05 | 3260.19] 626.38 | 0.25] 0.13 {Pth Desald #423.13 | 1236.51] OK ilt
K2-D 1 11139.412{277.749] 1 {3600] 1800] 22| 4.74 | & | 1900.66 ] 341.05 | 289.89 | 350 |3.327E+06{ 6.29E+05 | 6.65E+05 | 3290.18 | 826.38 | 0.25] 0.24 [Pth Desak} 33477.12{ ©23.58 | OK !I!
2 ]718.5877] 292.934| 1 3600} 1800§ 22 ] 4.74 | & | 1600.66 ] 341.05 | 289.89 | 350 | 3.327E+Q6| 6.28E+05 | 6.65E+05 | 3290.19 | 826.38 | 0.25| 0.41 | Pth Tarik | 2484.37 | 674.22 | OK 1!l
3 1260.5615}49.3985] 1 ]3500} 1800} 22| 4.74 | & | 1900.66 ] 341.051 289.89 | 350 {3.327E+06] 6.20E+05 | 6.65E+05 | 3290.19 ] 826.38 | 0.25| 0.19 |Pth Desak{ #189.71 | 1052.30| OK !t
Dasar] 1980.445| 166.139) 1 |3600{ 1800{ 22 [ 4.74 | 6 | 1900.66 | 341.05  289.89 | 350 | 3.327E+06| 6.28E+05 | 6.65E+05 | 3290.19{ 826.38 | 0.25] 0.08 |Pth Desak] 5156.64 | 1445.86} OK |1
Ka-c 1 1337.9911 259.5441 1 13600{ 18001 22 { 4.74 | 6 | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.85E+05 | 3290.19 | 826.38 | 0.25] 0.19 |Pth Desak! #]42.84 | 10402.53] OK !I!
2 |753.1731] 272.806| 1 {3600] 1800} 22 | [4.74 ] 6 : 1900.66| 341.05 | 289.89 | 350 }3.327E+06| 6.29E+05 | 6.65E+C5 | 3290.19 | 826.38 | 0.25] 0.36 | Pth Tarik | P901.53 | ¥28.76 | OK 1!
As3 3 162.5685] 93.7731} 1 }3600] 1800] 22 }14.74 | 6 ] 190066} 341.05| 289.89 | 350 | 3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19] 826.38 | 0.25| 0.58 | Pth Tarik | p999.74 | 527.38 | OK !l
Dasar] 1688.833] 219.903} 1 |3600] 1800 23 § |[4.74 | 6 { 1800.6R | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3200.19 | 626.38 | 0.25| 0.13 |Pth Desak{ 4945.78 | 1242.20] OK l{
K2-D 1 ]1155.436] 210.307] 1 13600) 18004 22| 4.74 ] & | 1800.66] 341.05 | 289.89 | 350 {3.327E+06| 6.28E+05 | 6.65E+05 { 3290.19{ 826.38 | 0.25] 0.18 |Pth Desak] 4272.95 | 1073.24] OK 11}
2 ]615.3808] 301.608} 1 }3600] 1800] 22} /474 | 6 | 1900.68] 341.05 | 289.89 | 350 |3.327E+06| 6.29E+05 | 6.65E+05 ] 3290.19| 826.38 } 0.25| 0.49 | Pth Tarik | 2#63.43 | 583.61 | OK I!!
3 ]174.4615] 10.3385] 1 |3600| 1800} 221(4.74 | 6 | 1900.68] 341.05 | 289.89 | 350 ] 3.327E+06| 6.29E+05 | 6.65E+05 { 3280.19| 826.38 | 0.25] 0.08 |Pth Desal] M‘02 5§84.09| OK i!
Dasar} 2022.09 { 131.609] 1 13600} 1800 22]|4.74 | 6 | 1900.66] 341.05 ] 289.89 | 350 |3.327E+068] 6.289E+05 | 8.65E+05 | 3290.19] 826.38 | 0.25] 0.07 |Pth Desak h67.49 549.05]1 OK lil
K4-C 1 [1370.024] 213.425] 1 [36800] 1800] 22 ) 4.74 | 6 | 1900.66] 341.05 | 289.89 | 350 | 3.327E+08) 6.20E+05 | 6.65E+05 | 3280.19] 826.38 | 0.25} 0.16 {Pth Desai] .98 | 1152.58| OK It
2 174314151 248.204]1 1 13600 1800} 221|474 | & { 1600.66] 341.05| 289.89 | 350 |3.327E+06{ 6.26E+D5 | 6.65E+05 | 3200.19 | 826.38 | 0.25] 0.33 | Pth Yarik } |3p55.00 | (767.31 | OK Ii
As 4 3 |168.1908) 74.2754] 1 {3600] 1800 22 J(4.74 | & ] 1900.66] 341.05 | 289.89 | 350 ]3.327E+06] 6.20E+05 | 6.65E+05 | 32960.19] 628.38 | 0.25 | 0.45 | Ph Tarik | [2521.20 | 633.26 | OK 11
Dasar} 1645.447] 107.5031 1 }3800f 18007 22](4.74 { & § 1900.66 | 341.05 | 289.89 | 350 | 3.327E+06] 6.28E+05 | 6.65E+0S | 3200.19} 826.38 | 0.25] 0.07 {Pih Desak{ (8]161.70 | 1547.60) OK I
K4-D 1 1127.49 ] 182.286] 1 )3600] 1800 ) 22 4(4.74 | & ] 1900.86] 341.05 ] 289.80 | 350 |3.327E+06] 8.20E+05 | 6.65E+05 | 3280.18| 626.38 | 0.25} 0.16 |Pth Desak] [4513.67 [ 1133.72] OK !l
2 1819.7282| 196.802) 1 |36C0] 18C0| 22 ]/4.74 | & | 1900.36 ]| 341.05 | 280.89 | 350 | 3.327E+06] 8.29E+05 | 6.65E+05 | 3290.19| 828.38 | 0.25] 0.32 | Pth Tarik | |3)152.08 | |791.68 | OK i
3 ]180.8213] 14.0538| 1 |3600] 1800] 22 {|(4.74 | & | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06; 8.29E+05 | 6.85E+05 | 3290.19 | 828.38.] 0.25] €.08 [Pth Desak]|5885.20 | 1478.15] OK N!
Dasar| 2109.863] 137.536 | 1 {3800] 1800} 22 ||4.74 | & | 1900.66 | 341.05 ] 289.89 | 350 }3.327E+06] 6.20E+05 | 6.65E+05 | 3290.19 | 828.38 | 0.25] 0.07 |Pth Desak] |6/165.19 | 1548.47} OK i
K5-C 1 _]1479.628] 198.418] 1 13600) 1800 22 {(4.74 | 5 | 1900.66] 341.05 | 289.89 | 350 |3.327E+06| 6.26E+05 | 8.656+05 | 3290.18] 826.38 | 0.25] 0.13 |Pth Desak] |4887.86 | 1227.65] OK Il
2 1821.4089] 245.684] 1 13800§ 1800] 22 ]|4.74 | & | 1900.66 | 341.05 | 289.89 | 350 ]|3.327E+08] 6.20E+05 | 6.65E+0S | 3200.18| 6826.38 | 0.25] 0.30 | Pth Tarik .84 11821.01 | OK It
As & 3 ]177.54691 85.3569| 1 [3600{ 1800 22 }{4.74 | 6 | 1900.66] 341.05] 289.89 | 350 |3.327E+06! €.20E+05 | 6.65E+05 | 3290.19 | 828.38 | 0.25| 0.48 | Pth Tarik 4@5.94 601.77 { OK It
Dasar] 1670.841] 199.629] 1 | 3800} 1800 | 22 J/4.74 | 5 | 1900.66 | 341.05 | 289.89 | 350 ]3.327E+06| 6.29E+05 | 6.65E+05 | 3280.19]| 626.38 { 0.25] 0.12 |Pth DesaK §112.47 | 1284.07 | OK 1!
X5-D 1 11657.682] 202.86 | 1 {3600] 1800 22 [[4.74 | & | 1900.66 ] 341.05 | 289.89 | 350 {3.327E+06] 6.29E+05 | 6.65E+05 3290.10} 826.38 | 0.25] 0.18 Pth:[lt;uk 50.43 | 109267} OK 11l
2 636.51 | 301.415] 1 [3600]| 1800 ] 22 J|4.74 | 6 | 1900.66 | 341.05 | 289.89 | 35C {3.327E+06| 6.20E+05 | 6.65E+05 | 3290.19] 826.38 | 0.25] 0.47 | Pth Tarik || 4421.62 | |608.22 | OK Il!
3 i90.0862] 33.6485] 1 |3600] 1600} 22 J4.74 | 6 | 1900.66 | 341.05 | 289.85 | 350 | 3.327E+06| 6.29E+05 | 6.65E+05 | 3260.19 | 826.38 [ 0.25] 0.18 [Pth Desak|| 4320.54 [1087.42] OK 1!t




&0 Lt | Analisie Gy Aksial [ pg | Ast [As=As Neda | n [ Asada _____..~ - Check Eksentrisitas Balance (ev . L |
g + PukylZTMuXy, (‘Qﬂm"m’- m] batang [paall _As'ada vb ab_ lfseral Ccb (N) ﬂ‘m Tao (N) 1Pab (kN)| _Mnt Leb | e Jns Patahl] [ Pn Mn__|Kontrot
Dasar] 2698.326] 116.177] 1 |3600] 1800 | 22} 4.74 | & | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19 | 826.38 | 0.25] 0.04 |Pth Desak] [5730.63 | 1682.49] OK !

we.c |_1_[1795.936] 235.491] 1 3600] 1800] 22[ 4.74 | & | 1900.66 | 341.05 | 28989 | 350 |3.327E+06] 6.26E+05 | 665E+05 [ 3200.19] 626.38 [ 0.25] 0.13 Pth Desak] [4931.95 | 1238.73] OK il

2 |902.7415§ 224.0221 1 |3600]| 1800 | 22|} 4.74 | 5 | 1900.86 | 341.05 | 289.89 350 | 3.327E+06| 6.20E+05 | 6.65E+05 | 3290.18| 826.38 } 0.25} 0.25 PthDesaOﬂ 3641.03 ] 914.49 | OK 11

As6 3 |189.6946| 114.321| 1 |3600] 1800 | 22]| 4.74 | 6 | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19] 826.38 | 0.25] 0.60 | Pth Tarik]] [2031.96 | 510.35 { OK !
Dasar] 1911.388] 214.795] 1 | 3800] 1800 | 22]{ 4.74 | 6 { 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3280.19] 826.38 | 0.25] 0.11 |Pth Desal} [5229.20 | 1313.38| OK Il!

K6.0 || 1268206 297.053] 1 [3600] 1600 22[| 4.74 | & | 1600.66 | 341.05 ] 266.60 | 350 §3.327E+06] 6.20E+05 | 6.65E+05 | 3290.19 | 626.36 { 0.25] 0.23 Pth Desak] [3758.02 | 943.88 | OK !I!

2 |633.9738] 321.882| 1 |3600] 1800 | 22|} 4.74 | & | 1900.86 | 341.05 | 289.89 | 350 |3.327E+06] 6.20E+05 | 6.65E+05 | 3290.18 | 826.38 | 0.25]| 0.51 | Pth Tarik|] [2304.62] 578.84 | OK Il

3 |168.0323[ 14.2315] 1 13600] 18001 22| 4.74 | 6 | 1900.66 | 341.05 | 289.80 | 350 {3.327E+06]| 6.20E+05 | 6.65E+05 | 3200.19] 826.38 | 0.25] 0.08 |Pth Desal] [5740.26 | 1441.74] OK i

Dasar| 2773.068] 88.6506 ] 1 |3600] 1800] 22| 4.74 | 6 ] 1900.86 | 341.05 | 280.89 | 350 ]3.327E+068] 6.29E+05 | 6.65E+05 | 3290.19 | 826.38 | 0.25]| 0.03 |Pth Desak [7054.99 | 1771.96 [ OK I1!

k. |1 _1865.318] 247.3641 1 [3600] 1600 22]| 474 | & [ 1900.86 | 341.05] 289.89 | 350 ]3.327E+06] 6.20E+05 | 6.65E+05 § 3260.19] 826.38 | 0.25] 0.13 Pth Desak][4899.24 [1230.51] OK 11!

2 |948.3277] 218.529] 1 |3600] 1800] 22]] 4.74 | & | 1900.66 | 341.05 | 280.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3280.19| 826.38 | 0.25| 0.23 |Pth Desaif [3781.21] 52.21 | OK il

As7 3 ]215.0885]} 94.1446] 1 ]3600] 1800 ] 22[| 4.74 | & | 1900.66 | 341.05 | 289.89 | 350 {3.327E+06] 6.28E+05 | 6.65E+05 | 3280.19} 826.38 | 0.25]| 0.44 | Pth Tarik||[2557.79 | 642.43 | OK 11t
Dasar| 1862.215] 88.5935] 1 [3600] 1800 | 22[] 4.74 | 6 ] 1900.86 ] 341.05 { 289.80 | 350 ]3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25] 0.05 |Pth Desal] [6606.85 | 1658.40] OK !l

k7-p |1 J1240.648] 265101 1 [3600] 1800] 22[] 4.74 | 6 | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3260.19f 826.38 | 0.25 | 0.21 Pth Desaki[3945.11] 990.87 | OK !I!

2 |623.7646] 282.014 [ 1 13600] 1800 22]] 4.74 | & | 1900.66 | 341.05 | 280.89 | 350 | 3.327E+08] 6.20E+05 | 6.65E+05 | 3200.19| 826.38 | 0.25| 0.45 | Pth Tariki}[2501.23] 628.22 | OK It

3 |169.2277] 15.4915] 1 [3600] 1800] 22[] 4.74 | 6 | 1800.66 | 341.05 | 280.80 | 350 |3.327E+06] €.20E+05 | 6.65E+05 | 3280.19{ 826.38 | 0.25| 0.09 |Pth Desak][5604.74 | 1407.71] OK 1!l

Dasar] 2468.873] 42.7108] 1 [3s00] 1800 ] 22]] 4.74 T 6 | 1000.66 | 341.05 | 280.89 | 350 |3.327E+06] 6.20E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25} 0.02 |Pth Desak][7535.75] 1892.71] OK 1t

ke.c |—1_J1708.185] 131.46 | 1 J3s00] 1800 22[[ 474 ] & [ 1900.66] 341.05 | 269.89 | 350 |3 327E+06] 6.20E+05 | 6.65E+05|3290.10] 826.38 | 0.25] 0.08 Pth Desak][6899.69] 1481.76] OK Il

2 |943.8108} 132.462] 1 13600] 1800] 22[] 4.74 | & | 1900.66 | 341.05 | 280.89 | 350 |3.327E+068] 6.29E+05 | 6.65E+05 | 3290.19 | 626.38 { 0.25| 0.14 |Pth Desakd[4797.39]] 1204.93] OK 11|

AsB 3 |239.2546| 82.6915| 1 |3600] 1800 | 22]] 4.74 | 6 | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19 | 826.38 [ 0.25] 0.35 | Pth Tari![2989.82]] 750.53 | OK 11t
Dasar| 1625.465{ 111.689| 1 |3600] 1800] 22/ 4.74 | 6 | 1900.66 | 341.05 | 289.89 | 350 {3.327E+06| 6.29E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25| 0.07 |Pth Desak][6083.74 ] 1528.01] OK it

K8-D 1 1117.927] 163.C25} 1 {3600] 1800 | 22|| 4.74 | 6 | 1900.66 | 341.05 | 289.89 350 | 3.327E+06| 6.29E+05 | 6.65E+05 | 3290.19 | 826.38 } 0.25] 0.15 PthDesaH 4721.51}] 1185.87 | OK 1l

2 [e12.9738] 204.492] 1 |3600] 1800 22]] 4.74 | & | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.20E+05 | 6.65E+05 | 3290.18] 826.38 [ 0.25] 0.33 | Pth Tarik|[3057.22]] 767.25 [ OK !

3 ]186.4638] 3.37615] 1 |3600] 1800 22| 4.74 | 6 | 1900.66 { 341.05 | 288.89 | 350 |3.327£+06] 6.29E+05 | 6.65E+05 | 3290.18 | 826.38 | 0.25] 0.02 |Pth Desakl[7507 61} 1385.64] OK 11!

Dasar] 2414.112] 35.1669] 1 |3600] 1800 22/} 4.74 | 6 | 1900.66 | 341.05 | 289.89 | 350 {3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19] 826.38 | 0.25] 0.01 |Pth Lesakl[7632.68]] 1317.05] OK 11

Ko-c |1 _|1672.715] 113.788] 1 | 3600} 1800 22/} 4.74 | & | 1900.66 | 341.05 | 289.89 | 350 }3.327E+08] 8.20E+05 | 6.65E+05 | 3290.19 826.38 | 0.25] 0.07 | Pth Desald|6099.42}] 1531.95] OK i

2 | 920.43 | 123.351] 1 [3600) 1800] 22[] 474 | 5 | 1900.66 | 341.05 | 289.89 | 350 |3.327E+08] 6.20E+05 | 6.65E+05 | 3290.19 | 826.38 | 0.25] 0.13 |Pth Desald[4689.12]] 1227.87] OK 1)

A9 3 |226.2023] 98.083 | 1 [3600] 1800] 22]] 4.74 | & | 1900.66 | 341.05 | 280.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3280.19 | 826.38 | 0.25] 0.43 | Pth TariK[[2574.33]] 646.58 | OK 1t
Dasar| 1586.275] 117.785] 1 {3600] 1800] 22[] 4.74 | 6 | 1900.66} 341.05 | 2890.89 | 350 }3.327E+06] 6.20E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25] 0.07 [Pth Desald[5960.10}] 1496.96 | OK 1t

Ke.D |11 1086.208] 145.256] 1 13600 1800 22] 4.74 | & | 1800.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.28E+05 | 6.65E+05 | 3290.19 | 826.38 [ 0.25] 0.13 |Pth Cesald|4893.50]} 1220.07] OK 1!

2 | 58241 1198.385]| 1 [3800] 1800] 22| 4.74 | & | 1200.68 | 341.05 | 289.80-] 350 }3.327E+06] 6.20E+05 | 6.65E+05 | 3290.19] £26.38 | 0.25| 0.33 | Pth Tarik{[3049.04]] 766.03 [ OK 1

3 [173.9608] 3.73154] 1 [3800] 1800 ] 22| 4.74 | & | 1900.66 | 341.05 | 289.89 | 350 |3.327E+08] 6.28E+05 | 6.65E+05 | 3280.19| 826.38 | 0.25| 0.02 [Pth Desall[7393.16}] 1856.89] OK I}

Dasar{ 2383.464] 20.7877] 1 | 3800 1800] 22] 4.74 | & | 1900.66 | 341.05 ] 280.80 | 350 |3.327E+06] 8.29E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25] 9.01 [Pth Desald[7707.78}] 1835.01] OK 1}
K1o-c|—1_1831.894] 153.235] 1 |3600] 1800§ 221 4.74 | 6 | 1800.66 ] 341.05| 289.89 | 350 |3.327E+06| 6.26E+05 | 6.65E+05 | 3280.19] 628.38 | 0.25] 0.09 Pth Desald[ 5559.54]] 1386.361 OK Mt

2 |e84.0515] 149.924] 1 [3600] 1800 ] 22| 4.74 | & | 1900.66 | 341.05 | 289.89 | 350 |3.327E+08] 6.20E+05 | 6.65E+05 | 3200.19} 826.38 | 0.25] 0.17 [Pth Desal]|4417.04}] 1109.40| OK It

as 1 3 ]207.5769] 117.245] 1 {3600] 1800 | 22| 4.74 | 8 | 1900.88 ] 341.05 | 289.80 | 350 |3.327E+06] 6.20E+05 | 6.€5E+05 | 3290.19| 826.38 | 0.25] 0.56 | Pth Tarik {|2132.50}| 535.81 | OK i1l
Dasar| 1608.972] 115.156 | 1 |3600| 1800 22 ] 4.74 | & | 1900.68 | 341.05 | 289.89 | 350 [2.327E+06] 6.29E+05 | 6.65E+05 | 3290.19 | 826.38 | 0.25§ 0.07 |Pth Desakl[6019.30]] 1511.83] OK It
K10.p}—1_1095.586] 177.515] 1 |3600] 18001 22] 4.74 | 6 | 1900.66 | 341.05 | 280.89 | 350 §3.327E+06] 6.20E+05 | 6.65E+05 | 3290.19 826.38 | 0.25] 0.18 Pth Desakl| 4509.57}] 1132.64] OK 11!

2 |596.0123] 230.532] 1 }3600] 1800 ] 22 ] 4.74 | & | 1900.66 | 341.05| 280.89 | 350 |3.327E+06] 6.20E+05 | 6.65E+05 | 3280.18 | 826.38 | 0.25] 0.39 | Pth Tari§ || 2779.88]| 688.20 | OK 1!

3 |174.3485] 5.50846] 1 [3600] 1800] 22| 4.74 | & | 1900.66 | 341.05 | 289.80 | 350 ]3.327E+06] 6.20E+05 | 6.65E+05 | 3200.19| 826.38 | 0.25] 0.03 [Pth Desald| 7066.48|| 1774.84] OK 11}




o"\ 4 _Anatisis Gy Aksial | pg | Ast [As=As{Rtul] [naca| n [ Asece Check Eksentrisitas Balance () . L
Q f Puk y/@ |Muk y/@] (%)] mm?| mm? | mm| psteng|peial As'aca | yb ab Jfopaeksi] Cob(N) | Csb(N) | Tsb(N) [Pnb(N)] Mnb | eb | e |unsPatah] | Pn [T Mn |Kontrol
Dasar] 2088.599] 76.8771] 1 [3600] 1800 22 ]|4.74 | 5 | 1900.66 | 341.05 | 289.89 350 }3.327E+06| 6.29E+05 | 8.65E+05 | 3290.19 | 826.38 | 0.25] 0.04 |Pth Desak{|6909.62 | [1735.45| OK i1l
k11.cl_1_|4257023] 221.641] 1 [3600] 1800 22 [[4.74 | & | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.20E+05 | 6.65E+05 | 3290.16 | 826.38 | 0.25 | 0.52 | Pth Tarik||4261.79 |568.08 | OK hi
2 |821.1808] 253.454| 1 [3600] 1800 | 22 ||4.74 | & | 1900.66 | 341.05 | 289.89 350 | 3.327E+06] €.29E+05 | 6.65E+05 | 3290.19 | 826.38 | 0.25} 0.31 | Pth Tarik ||Jr07.42 | |805.59 | OK I
s 1 3 |174.5008] 88.5877] 1 | 3600] 1800 | 22 ||4.74 | 5 | 1900.66 | 341.05 | 289.89 | 350 | 3.327E+06] 6.29E+05 | 6.65E+05 | 3280.19 | 626.38 | 0.25] 0.51 | Pth Tarik || 4305.66 | |579.10 | OK I
Dasar| 1639.405] 115.262| 1 | 3600] 1800 | 22 ||4.74 | b | 1900.66 | 341.05 | 289.89 | 350 | 3.327E+06| 6.29E+05 | 6.65E+05 | 3200.19 | 626.38 | 0.25 0.07 |Pth Desak]|6047.34 |[1518.87] OK !l
k11.0l_1_|1118.993] 208.837 | 1 [3800] 1800 [ 22 {74 | & [ 1900.66 | 341.05 | 289.65 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19] 826,38 [ 0.25] 019 |Pth Desak|| 422162 |11060.37 | OK I
2 |503.0923] 281.61 | 1 |3600] 1800] 22 ||4.74 | 6 | 1900.66 | 341.05 | 289.89 | 350 | 3.527E+06] 6.20E+05 | 6.65E+05 | 3260.10] 526.38 | 0.25| 0.47 | Pth Tarik || 4448.15 | |614.89 | OK Il
3 |177.0623] 24.0321| 1 |3600] 1800] 22 ||4.74 | 5 | 1900.66 | 341.05 | 280.89 | 350 | 3.327E+06]| 6.20E+05 | 6.65E+05 | 3200.19] 826.38 | 0.25] 0.14 | Pth Desak]| 4664.09 | [1221.68] OK Hl
Dasar] 2022.042] 99.1206 ] 1 | 3800] 1800 | 22 ||4.74 { 6 | 1900.66 | 341.05 | 280.89 | 350 |3.327E+06] 6.20E+05 | 6.65E+05 | 3280.19 | 626.38 | 0.25| 0.05 [Pth Desa 09 | 1649.67 | OK il
k12.cl_1_|1377.955[226.852| 1 [3600] 1800 22 ||4.74 | & | 1900.66 | 341.05 | 260.89 | 350 |3.327E+06| 6.20E+05 | 6.65E+05 | 3260.19 | 826,38 | 0.257 0.17 |Pth Desak]| 4459.48 11120.06| OK I
2 |753.1569] 252.388 | 1 | 3600] 1600] 22 {[4.74 | & | 1900.66 | 341.05 | 269.80 | 350 | 3.327E+06| 6.20E+05 | 6.65E+05 | 3200.19 | 626.36 | 0.25[ 0.34 | Pth Tarik [[3048.64 [[765.71 | OK !l
e 4 3 | 166.3038] 68.25 | 1 | 3600 1800 | 22 |[4.74 | & | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06) 6.20E+05 | 6.65E+05 | 3260.19| 626.38 | 0.25] 0.41 | Pth Tarik || 672.30 [|671.19 | OK
Dasar| 1635.189] 107.114] 1 | 3600] 1800 | 22 || 4.74 | & | 1900.66 | 341.05 | 289.89 | 350 | 3.327E+06| 6.29E+05 | 6.65E+05 | 3290.19 | 626.26 | 0.25[ 0.07 |Pth Desak] §157.69 |[1546.58] OK Il
k12.0l_1_11122676] 173.202| 1 |3600] 1800 | 22 ]4.74 | 6 [ 1800.66 | 341.05 | 260.89 | 350 [3.327E+06| 6.29E+05 | 6.65E+05 | 3200.18 | 826.38 [ 0.25 0.15 [Pth Desak]| 4608.55 |/1157.50] OK il
2 |607.2069] 272.758| 1 | 3600] 1800 ] 22 || 4.74 | & | 1600.66 | 341.05 | 269.89 | 350 | 3 327E+06| 6.29E+05 | 6.656+05 | 3200.19 | 626.38 | 0.25 | 0.45 | Pth Tarik || 4512.47 {1631.04 | OK ill
3 | 171.3762| 6.26769] 1 13800] 1800 | 22 ||4.74 | 5 | 1900.66 | 341.05 | 269.69 | 350 | 3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19| 626.28 | 0.25] 0.04 | Pth Desak] 91655 [[1737.19] OK Il
Dasar] 1993.288] 02.1268] 1 {3500] 1800] 22 ]|4.74 | 5 | 1600.66 | 341.05 ) 269.89 | 350 ] 3.327E+06] 6.20E+05 | 6.65E+05 | 3200.19] 826.38 | 0.25] 0.05 | Pth Desak]| §643.47 {1668.60] OK !l
w13.cl_1_| 134664 | 269.01 | 1 |3600] 1800 | 22 |[4.74 | & [ 190066 | 341.05 | 28089 | 350 |3 327E+06| 6.20E+05 | 6.65E+05 | 3260.19 | 626.38 | 0.25 | 0.20 |Pth Desak]|4083.22 ]11025.56 | OK i
2 |741.9138] 261.676] 1 | 3600} 1800 | 22 || 4.74 | & | 1500.66 | 341.05 | 269.89 | 350 | 3.327E+06] 6.29E+05 | 6.65E+05 | 3200.19| 826.38 | 0.25 0.35 | Pth Tarik | 4951.47 {|741.30 | OK II!
e 1 3 | 1658 |73.9038] 1 |3600] 1800 | 22 |[4.74 | 6 | 1500.66 | 341.05 | 269.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19 | 826.38 | 0.25 | 0.45 | Pth Tarik || 4526.99 [|634.69 | OK 1l
Dasar} 1694.958| 111.328] 1 |3600] 1800{ 22 {/4.74 | & | 1900.66 | 341.05 | 289.89 350 | 3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25] 0.07 |Pth Desak|; §153.57 ||1545.55] OK 1|
K13-D 1 1174.401} 251.37 | 1 |3600] 1800 22 {/4.74 | 6§ | 100.66 | 341.05 | 289.89 350 |3.327E+06| 6.29E+05 | 6.65E+05 | 3290.19} 826.38 | 0.25] 0.21 |Pth Desak|i J941.66 || 980.00 | OK 1!
2 ]640.5969] 300.558) 1 |3600| 1800¢f 22 {|4.74 | & | 1900.66 | 341.05 | 289.89 350 {3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25| 0.47 | Pth Tarik || 4437.39 |{612.18 | OK II!
3 |188.5154| 18.6577] 1 |3600] 1800} 22}/4.74 | & | 1900.66| 341.05 | 289.89 350 | 3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19| 826.38 | 0.25' 0.10 |Pth Desak]| §464.77 ||1372.55| OK /!
Dasar| 2216.156] 55.5326] 1 |3800] 1800] 22 }|4.74 | b | 1500.66 | 341.05 | 269.89 | 350 |3 327E+06) 6.29E+05 | 6.65E+05 | 3290.19 | 826.38 | 0.25 | 0.03 |Pth Desak| 273.56 [{1826.85] OK 1!
K14-cl_1_|1581.630] 168.678| 1 |3600] 1800 | 22 ||4.74 | & | 1200.66 [ 341.05 | 26085 | 350 |3 327E+06| 6.20E+05 | 6.65E+05 | 3290.19 | 626.38 | 0.25] 0.11 |Pth Desakj 432734 |1338.03| OK 1l
2 |674.0362] 172.943| 1 [3600] 1800 22 |[4.74 | 6 | 1600.66 | 341.05 | 269.89 | 350 | 3.327E+06] 6.29E+05 | 6.65E+05 | 3290.19 | 526.38 | 0.25 | 0.20 | Pth Desakll 4102.27 [[1030.34] OK 1l
s 1 3_|224.1508] 62.3377| 1 |3600] 1800 | 22 ||4.74 | & | 1200.68 | 341.05 | 269.89 | 350 | 3.327E+06] 6.29E+05 | 6.65E+05 | 3200 18| 826.38 | 0.25] 0.28 | Pth Tarik | 3412.59 |1 857.12 | OK Il
Dasar| 1698.799] 113.601] 1 _{3600] 1800] 22 || 4.74 | & | 1900.66 | 341.05 | 269.89 | 350 | 3.327E+06| 6.20E+05 | 6.65E+05 | 3290.19 | 626.38 | 0.25 | 0.07 |Pth Desak] 125.67 {1538.62| OK lil
K14-pl_t_11111.0661 245638 1 {3600] 1800] 22 (474 | & | 190066 | 341.05 | 26988 | 350 |3:327E+06| €.29E+05 | 6.65E+05 | 3290.19{ 626.38 | 025 | 0.22 |Pth Desai] 3578.08 | 674.03 | OK M
2 | 648.6577] 264.046] 1 |3600] 18Cc ) 22 |[4.74 | & | 1900.66 | 241.05 | 2689.83 | 350 | 3.327E+06) 6.29E+05 | 6.65E+05 | 3200.19] 826.38 | 0.25| 0.4 | Pth Tarik | 556,89 || 642.22 | OK 1!
3 | 215.25 | 59.1654] 1 |3800] 1800 | 22 || 4.74 | & | 1900.65 | 341.05 | 269.89 | 350 | 3.327E+06] 6.29E+05 | 6.55E+05 | 3280.18 | 826.38 | 0.25] 0.27 | Pth Tarik | §436.23 |} 863.06 | OK it
Dasar| 2091.703] 54.8596 | 1 | 3600] 1800 | 22 [[4.74 | & | 1900.66 ] 341.05 | 289.89 | 550 |3.327E+08] 6.20E+05 | 6.85E+05 | 3200.18] 826.38 | 0.25] 0.03 [Pth Desak] 7235.83 J|1817.33] OK ii
k15.cl—1_| 1582.85 [ 205.531] 1 |3600] 18001 22 /474 | & | 1500.66 | 341.05 | 269.89 | 350 |3:327E+06| 6.20E+05 | 6.65E+05 | 3260.19| 626.38 | 0.25] 0.13 |Pth Desak] 4951.10 {/1243.54 ] OK i
2_|©983.6388] 128.474] 1 |3600] 1800] 22| 4.74 | E | 1900.66 ) 341.05 | 289.89 | 350 | 3.327E+06| 6.20E+05 | B.65E+05 | 3200.19 | 826.38 | 0.25] 0.13 |Fth Desak] 4939.63 [|1243.66] OK Iif
s 4 3_|440.0054) 108.155| 1 | 3800 1800 | 22 || 4.74 | 6 | 1900.66 | 341.05 | 280.85 | 350 | 3.327E+06| 6.29E+05 | 6.65E+05 | 3290 19 | 826.38 | 0.25 | 0.24 |Pth Desak] $696.47 || 928.92 | OK i
Dasar| 1386.282( 102.064] 1 | 3600| 1800 | 22 [ 4.74 | & | 1800.66 | 241.05 | 280,89 | 350 |3.3276+06| 6.20E+05 | 6.65E+05 | 3200.19 | 826.38 | 0.25 0.08 |Pth Desak] 4935.07 [[1490.20] OK Il
K15-p|_L_|1033.263] 271.368 | 1 | 3600 1800 22 || 474 | & | 1900.66 | 341.05 | 289.89 | 350 |3.327E+06] 6.29E+05 | 6.65E+05 | 9200.19 | 826.38 | 0.25 [ 0.26 | Pth Tarik | 452669 || 865.78 | OK Il
2_|630.5319] 174.602| 1 |3600] 1800 | 22 [[4.74 | 6 | 1900.66 | 341.05 | 269.80 | 350 | 3.327E+06) 6.20E+05 | 8.65E+05 | 3280.19 | 826.38 | 0.25 | 0.28 | Pth Tarik | $421.14 || 858.27 { OK !
3_|277.8785] 130.5615| 1 | 3600] 1800 | 22 || 4.74 | & | 1900.66 | 341.05 | 280.89 | 350 | 3.327E+0B| 6.29E+05 | 6.65E+05 | 3290.19 | 826,38 | 0.25] 0.47 | Pth Tarik ]| 3435.67 || 611.73 | OK Il




TULANGAN GESER KOLOM TINJAUAN ARAH X

f o@ it Menghitung Muky | VDK VL k VEx,k | VEy.k h hn Vuk |.Vvsk " Daerah Sendi Plastis Di Luar Sendl Plastis
Q {5’_5 atas bawah | QN) (kN) (kN) kN) [(m)| (m) kN kN  |@tul] Av (mm?)| s (mm) | Tul. Pakal | Vc(kN) | Vs Av(mm?)| s(m Tul. Pakal
Dasar | 235.0833] 162.7587] 254 | 2.88 | 12.06 | 6727 | 4.2 | 3.55 [112.068] 186.78] 10 [157.0796] 136.24 [ P10- 130 [ 330.73 | 14305 | 157.08 { 160.00[ | P10- 160
KC- 1 | 459.6074 | 330.4119| 2783 | 6.74 869 | 54/98 | 4.2 3.40 |235.006|391.68| 10 | 157.0796] 64.97 | P10-60 | 31251 | 79.17 157.08 | 160.d0f | P19- 160
2 | 396.5745] 252.246 ] 1565 | 6.87 493 | 31]41 | 4.2 ] 3.40 |155.568] 259.28] 10 | 157.0796] 98.14 | P10-e0 | 28686 | 29.58 157.08 | 160.dof [ P19- 160
3 [ 191.982 | 636825 | 18.28 | 3.39 1.06 | 9.p7 |4.2] 3.40 |60.8475] 101.41] 10| 157.0796] 160.00 | P10- 160 | 270.51 | 169.10 | 157.08 | 15049 | P10- 150
Dasar [ 235.0833 ] 162.7587] 7.39 | 3.22 6.63 | 64/92 [ 4.2] 3.55 [112.068] 186.78] 10 | 157.0796] 136.24 | P10- 130 | 32740 | 14062 | 157.08 | 160.00) | P10- 160
ke |1 1427613 {a71.4063] 3004 | 1296 | 275 | e8l68 [4.2] 340 [235006]391.68] 10]157.0706] 64.67 | P10-60 | 30474 | 86.94 157.08 | 160.00[ | P10- 160
2 | 424.3586|202.4939] 3336 | 146 0.88 | 45139 | 4.2] 3.40 [210.839] 351.4 | 10 | 157.0796] 7242 | P10-70 | 283.00 | 68.31 157.08 | 160.00f [ P10- 560
3 }60.7515 | 35.0885{ 058 | 2.47 098 | 2p8 |4.2] 3.40 [ 12.7785] 21.208] 10 | 157.0706] 160.00 ] P10- 160 | 263.21 | 241.91 | 157.08 | 105.19 | P19- 100
Dasar | 235.0833] 162.7587] 3953 | 6.5 597 | 8322 | 4.2] 3.55 [ 112.068] 186.78] 10 | 157.0796] 136.24 | P10-130 | 32048 | 133.70 | 157.08 | 160.G00 | P10- 160
KC.3 |1 |413.8805]3851288] 4047 | 14.55 | 514 | 8388 |4.2] 340 [235008|391.68] 10 |157.0796] 64.07 | P10-60 | 307.96 | 83.71 157.08 | 160.00] | P10- 160
2 |402.5223]314.3302] 4888 | 174 258 | 5551 | 4.2] 3.40 |210.839] 351.4 | 10 [ 157.0796] 7242 { P10-70 | 281.14 | 70.26 157.08 | 160.00] | P10- 160
3 54684 | 5380651 8.86 | 2.85 15 323 | 4.2] 3.40 [25.8615]43.103] 10 { 157.0796] 160.00{ P10-160 | 261.80 | 218690 | 157.08 | 116.36 | P10- 110

Dasar | 235.0833 | 162.7587 | 40.96 8.51 1.27 76.78 | 4.2] 3.55 | 112.068} 186.78] 10 | 157.0796] 136.24 | P10- 130 | 321.29 | 134.51 157.08 160.4 P10- 160

KC-4 1 370.8059 | 346.0466] 36.73 14.3 2.32 7875 | 4.2 3.40 1210.839f 351.4 | 10| 157.0796] 7242 ; P10-70 308.09 | 43.31 157.08 160.00 P10- 160
2 1403.8579]312.9946] 4543 | 17.39 1.8 5449 | 42| 3.40 [210.839} 351.4 | 10 | 157.0796} 72.42 | P1C-70 28495 | 66.45 157.08 160.00 P10- 160

AsC 3 56.112 | 44457 4.49 2.92 1.13 302 |42 340 |20.4645]|34.108) 10 | 157.0796] 160.00 | P10-160 | 264.23 | 230.12 157.08 110.58 P10- 110
Dasar | 235.0833 § 162.7587] 36.29 7.27 1.8 83.01 | 42| 3.55 1112.068] 186.78]| 10 | 157.0796| 136.24 | P10-130 | 323.51 | 136.73 157.08 160.00 P19- 160

KC-5 1 405.444 1393.5754} 39.7 15.47 0.44 9055 | 4.2 | 3.40 }235.006]391.68] 10 | 157.0796] 64.97 | P10- 80 31042 | 8126 157.08 160.40 P10- 160
2 394.567 | 322.2854] 465.24 | 18.39 1.28 5925 | 42| 3.40 1210.839| 351.4 | 10 { 157.0796} 72.42 | P10-70 286.09 | 65.30 157.08 160.00 P19- 160

3 22.848 | 56406 9.93 3.56 0.62 065 | 42] 3.40 16.8945]28.1658] 10 | 157.0796} 160.00 | P10- 180 | 265.71 | 237.55 157.08 107.12 P10- 100

Dasar | 235.0833 | 162.7587) 35.92 5.46 0.65 67.38 | 4.2 | 3.55 | 112.068] 186.78] 10 ] 157.0796] 136.24 | P10- 130 | 343.21 | 15643 157.08 160.00 P10- 160

KC6 1 486.7963 | 392.373 | 49.2 11.92 0.62 56.64 |4.2] 3.40 | 258.58 | 430.97| 10 | 157.0796| 59.05 | 2P10- 100 | 317.35 | 113.62 157.08 160.00 P10- 160
2 566.852 |312.3192| 46.53 | 16.68 0.7 4448 | 4.2 | 3.40 |253.187]421.98] 10 § 157.0796| 6C.30 | P10- 60 286.00 § 135.98 157.08 160.4 £10- 160

3 165.55757] 140.8365] 8.26 0.31 0.58 6,54 ] 4.2 3.40 | 38.4665]60.7781 10 | 157.0796| 150.00] P10- 160 | 264.46 { 203.68 157.08 124.94 P10- 120

Dasar | 235.0833 | 162.7587| 33.25 5.24 2.04 71.64 | 4.2 ] 3.55 [112.068} 186.78] 10 | 157.0796] 136.24 | P10- 130 | 34645 | 1590.67 157.08 159.37 P10- 150

KC-7 1 544.9874 | 412.3200) 47.54 11.8 2.24 55.55 | 4.2 ) 3.40 |281.561)469.27] 10 ] 157.C796] 54.23 | 2P10- 100 j 325.38 | 143.89 157.08 160.0¢ P10- 160
2 | 587.34951 201.8218 | 42.38 16.9 1.7 $4.06 | 4.2 ] 3.40 |247.275}412.13] 10| 157.0796] 61.75 | P10- 60 201.85 | 120.48 157.08 160.0( P10- 160

3 126.16685) 183624 | 7.98 0.27 0.25 756 }4.2] 3.40 {40.3725]67.288] 10 | 157.0795] 160.00 | P10- 160 | 263.19 | 195.80 157.08 126.4( P10- 120

Dasar | 235.0833| 162.7587] 0.04 2.83 0.87 64.88 | 4.2] 3.55 1112.068] 186.78] 10 ] 157.0796] 136.24 | P10- 130 | 337.38 } 150.60 157.08 160.04 P10- 160

KC-8 1 456.5478 | 342.4715) 17.17 | 12.31 0.79 545 | 4.2} 3.40 |235.006)391.68] 10 | 157.0796| 64.97 | P10- 60 320.17 | 71.51 157.08 160.04 P10- 160
2 ]479.9085] 236.854 | 18.09 | 16.82 0.41 4.5 4.2 ] 3.40 ]| 55.5555192.593] 10 | 157.0796] 160.00 | P10- 160 | 292.27 | 199.68 157.08 127.44 P10- 120

3 ]33.07663 | 192.22354 9.87 0.38 0.07 8/36 ] 4.2 | 3.40 145.8745|76.458] 10 | 157.0796| 160.00 | P10- 160 | 264.20 | 187.74 157.08 135.54 P10- 130




i °{$ . é‘ u Menghitung Muky { VDK VL k VExk | VEy.k h hn Vu,k Vs k Daerah Sendi Plastls Diluar SendiPlastis ||| . | -
{ *!5 atas bawah kN) (kN) kN kN) | (m)] (m) kN kN |@tul] A, 2] s (mm) | Tok Pakal | Vc (kN) Vs Av(mm) | s(mm)i] Tul. Pakal
Dasar | 235.0833 | 162.7587| 0.81 2.78 0.24 64|31 | 42§ 3.55 | 112.068] 186.78| 10 | 157.0796| 136.24 | P10- 130 | 335.86 149.08 157.08 160.0D P10- 160
KC-9 1 458.3002 | 340.7191] 14.54 12.76 0.1 52|84 | 4.2 3.40 |235.006]391.68] 10 { 157.0796| 64.97 P10- 60 318.82 72.85 157.08 160.00 P10- 160
2 479.7732 1 237.0793] 16.27 16.6 0.7 4317 | 4.2] 3.40 |210.839] 351.4 | 10 ] 157.0796| 72.42 P10- 70 290.43 60.97 157.08 160.00 P10- 160
3 50.50558 | 180.894 | 10.52 0.35 0.1 8837 | 42| 3.40 |46.5675]|77.613]| 10 | 157.0796} 160.00 | P10- 160 | 263.46 | 185.85 157.08 136.92 P10- 130
Dasar | 235.0833 ] 162.7587| 1.35 2.8 0.12 60169 | 4.2 3.55 §112.068] 186.78] 10 { 157.0796} 136.24 | P10- 130 | 332.53 145.75 157.08 160.0D P1d- 160
KC-10" 1 445,104 { 353.8153] 16.75 12.4 0.87 54|05 | 4.2 | 3.40 |235.006| 391.68] 10 | 157.0796| 64.97 P10- 60 311.24 80.44 157.08 160.0D ﬂ- 160
2 462.1263 | 254.7261| 20.29 16.35 0.83 4339 | 4.2 | 3.40 |210.839] 351.4 | 10 1 157.0796] 72.42 P10- 70 284.85 66.55 157.08 160.00 P10- 160
3 60.4905 | 130.5885] 10.54 | 0.27 0.04 6.55 ]4.2] 3.40 |38.8605|64.768] 10 | 157.0796] 16C.00 | P10- 160 | 264.80 | 200.03 157.08 127.21 P10- 120
Dasar | 235.0833 ] 162.7587] 15.07 5.92 0.48 84 4.2 3.55 |112.068] 186.78] 10 | 157.0796] 136€.24 | P10- 130 | 323.07 | 136.29 157.08 160.00 P1d- 160
KC-11 1 405.1036 | 393.9157| 41.08 15.78 1.43 90|29 | 4.2 ] 3.40 ]235.006| 391.68] 10 ] 157.0796] 64.97 P10- 60 27494 | 116.74 167.08 160.00 P1Q- 160
2 ]305.0176] 321.8349] 44.03 | 18.29 217 | 58/47 | 4.2 3.40 |210.839]| 351.4 | 10 {157.0796] 72.42 | P10-70 | 285.73 | 65.67 157.08 160.00] | P10- 160
3 21.7245 | 58.044 10.17 3.59 0.79 052 |42 3.40 | 16.632 | 27.72 | 10 | 157.0796] 16C.00 | P10- 160 | 265.37 | 237.65 167.08 107.0B P1d- 100
Dasar | 235.0833 ] 162.7587 | 34.76 6.59 212 795 | 4.2] 3.55 |112.0681186.781 10 | 157.0796| 136.24 | P10- 130 | 321.24 | 134.46 157.08 160.00 P1d- 160
asc | kc12 1 414.5667 | 384.4528| 37.64 14.36 3.19 79|28 | 4.2 1 3.40 | 235.008] 391.68] 10 } 157.0785] 64.97 P10- 60 308.34 83.33 157.08 160.00 P1d- 160
2 404.3727 | 312.4798| 45.16 17.37 2.05 54|31 | 4.2 | 3.40 | 210.839] 351.4 | 10| 157.0796] 7242 P10- 70 284.89 66.51 157.08 160.00 P1d- 160
3 54.915 | 44.7825 4.82 2.92 0.62 2.96 4.2 | 3.40 | 20.559 | 34.265] 10 } 157.0796] 16C.00 | P10- 160 | 264.21 229.94 157.08 110.6 m— 110
Dasar | 235.0833 | 162.7587| 14.43 4.36 4.2 75(96 | 4.2 | 3.55 | 112.068] 186.78] 10 | 157.0796| 13€.24 | P10- 130 | 321.19 134.41 157.08 160.00 P1d— 160
KC-13 1 413.0674 | 385.9519| 43.84 14.96 4.43 83(77 | 4.2 | 3.40 | 235.006] 391.68] 10 | 157.0786} 64.97 P10- 60 308.12 83.56 157.08 160.00 W- 160
2 402.4489 | 314.4036] 48.33 17.1 1.9 55|48 { 4.2 | 3.40 {210.839] 3514 | 101 157.0786| 72.42 P10- 70 281.20 7C.20 157.06 160.0D P1d- 160
3 54.957 | 44.1315 8.91 2.86 1.19 3.7 4.2 | 3.40 {26.0925]|43.48¢2] 10 | 157.0786| 16C.00 { P10- 160 | 261.83 218.34 157.08 116.5p P1d— 110
Dasar | 235.0833 | 162.7587| 7.75 3.26 4.27 66(91 | 42| 3.55 [112.068] 186.78] 10 | 157.0796| 13€.24 { P10- 130 | 327.28 140.50 157.08 160.00 P1Q- 160
KC-14 1 428.8725] 370.1468| 30.61 13.01 0.43 69(39 | 4.2 ] 3.40 }235.006]|391.68} 10| 157.0796| 64.97 P10- 60 304.68 86.99 157.08 160.00 P14- 160
2 519.544 | 197.3085] 33.41 14.59 0.74 45|59 | 4.2 3.40 |210.839] 351.4 | 10 ]157.0796| 72.42 P10- 70 282.99 68.40 157.08 160.0D P1G- 160
3 70.4235 | 346815 0.51 2.48 0.72 236 {42] 340 {13.0515]21.753] 10 | 157.0796} 16C.00 | P10- 160 | 263.20 | 241.44 157.08 105.3P P14- 100
Dasar | 235.2315| 162.6105] 25.68 | 2.89 7.7 68/61 | 4.2 3.55 {112.068] 186.78] 10 | 157.0796] 136.24 | P10- 130 | 330.68 | 143.90 157.08 160.00[ | P14- 160
KC-15 1 460.282 | 338.7373| 28.06 6.75 517 55|83 | 4.2 3.40 | 235.006}391.68| 10 | 157.07868| 64.97 P10- 60 31245 79.23 157.08 160.0D P10- 160
2 406.0018 | 251.9845] 15.74 6.87 3.26 31i82 | 42| 3.40 {157.385]262.31} 10 | 157.0796| 97.01 P10- 80 288.84 26.53 157.08 160.00 P10- 160
3 ] 189.5406§ 66.24566| 18.27 3.39 1.03 912 |4.2] 3.40 | 61.383 | 102.31] 10 ] 157.0788] 16C.09 | P10- 160 | 270.45 | 158.15 157.08 151. P1Q- 150




TULANGAN GESER KOLOM TINJAUAN ARAH X

é,\ \é‘ u Menghitung Muky | VDk VLk | VExk | vEyk | h hn Vu,k Vs k Daerah Sendi Plastis DI Luar Sendi Plastis . :
9 atas bawah | (kN) (kN) kN) &N) | ()] (m) kN kN_|@tul] Av (mm?)| s {mm) ] Tul. Pakai j vc (kN) ' Av(mm3 ) s (mp] § Tull Pakai
Dasar { 58.08038 | 41.00441| 34.33 3.59 13.03 | 66.27 | 42| 3.55 |27.9112|46.519| 10 | 157.0796| 160.00 | P10- 160 | 300.35 | 253.83 157.08 100.29 P10- 100
1 243.4166| 174.2368| 39.41 7.43 10.6 58.3 | 4.2| 3.40 [ 122.838]204.73] 10 | 157.0786| 12429 | P10- 120 | 288.47 83.73 157.08 160.00 P1b- 160
Kp-1 2 220.7041] 117.3237| 26.46 7.47 5.69 3065 | 42| 340 9942 | 185.7 | 10 | 157.0796] 153.57 ] P10- 150 | 274.79 | 109.09 157.08 160.04 P10- 160
3 135.24 | 33.11338] 229 3.69 1.2 34 4.2] 340 |42.1995]70.333] 10 | 157.0798] 162.00 | P10- 180 | 26542 | 195.09 157.08 130.44 P1D- 130

Dasar | 58.08038 | 41.00441} 117 457 7.21 5346 | 42| 3.55 |27.9112146.519] 10 ] 157.0796] 160.00 | P10- 160 § 309.57 | 263.05 1£7.08 96.74 P1D- 80
1 248.5805| 169.0729{ 37.41 15.62 7.03 4588 | 4.2 3.40 {122.8391204.73| 10 | 157.0796] 12420 P10- 120 | 294.51 80.78 157.08 160.¢C P10- 160
Kp2 2 202.5227 | 135.5052| 41.66 17.38 3.83 2245 | 42| 340 ] 90942 | 165.7 | 10 | 157.0708] 1563.57 1 P10-150 | 277.27 | 111.57 157.08 160.¢C P10- 160
3 43.95669 | 216.0648| 5.07 2.44 0.18 1299 | 4.2 | 3.40 |682.44351104.07] 10 } 157.0798| 162.00 ] P10- 160 | 262.02 | 157.95 157.08 160.9¢ P10- 160

Dasar | 58.08038 | 41.00441] 35.69 6.92 3.17 58.14 | 4.2 ] 3.55 | 27.9112} 46519} 10 | 157.9796] 160.00]| P10- 180 | 310.11 263.59 157.08 96.54 P1b- 90
Ko-3 1 253.3228 | 164.3307] 35.53 15.86 2.64 4261 [ 42| 340 | 122.839]204.73] 10 | 157.0796| 124.29 | P10- 120 | 295.08 90.35 157.08 160.00 P1b- 160
2 183.9643| 154.0636| 47.6 19.66 2.23 1712 | 42 340 | 99.42 | 165.7 | 10 | 157.0796] 153.57 1 P10-150 | 277.67 ) 111.97 157.08 160.40 P10- 160
3 22.74268 ] 237.2788 0.1 0.32 0.08 19.36 | 4.2 3.40 | 76.4769} 127.46| 10 | 157.0796] 160.00 | P10- 160 | 261.79 | 134.32 157.08 160.40 P10- 160

Dasar | 58.08038 | 41.00441| 33.16 6.88 0.16 584 | 421 355 [27.9112{46.519] 10 | 157.07961 160.00 | P10- 160 | 310.26 | 263.74 157.08 96.48 P10- 80
Ko< 1 203.2744 | 134.7535) 34.89 15.92 0.24 422 | 42) 540 | 9942 | 1657 | 10 | 157.0796| 153.57 | P10-150 | 294.78 | 129.08 167.08 160.44 ﬁﬁ- 180
2 172.9602 | 165.0677| 47.69 20.1 0.23 16.72 | 42| 340 | 9942 | 165.7 | 10 | 157.0796} 1563.57 | P10- 150 | 277.70 | 112.00 157.08 160.44 P10D- 160
As D 3 3.622687 | 256.3988| 0.46 0.02 0.38 19.82 | 4.2 | 3.40 | 76.4769| 127.46| 10 | 157.0796} 160.00 | P10- 160 | 261.79 134.33 1567.08 160.40 P10- 160

Dasar | 58.08038 | 41.00441) 36.86 6.93 12 49.03 | 42| 3.55 | 27.9112{46.519] 10} 157.0796] 160.00 | P10- 160 | 310.84 | 264.32 167.08 96.2¢ P10- 80
KD-5 1 248.087 | 169.5664| 35.69 15.87 1.79 4398 | 42| 340 [122.839/204.73| 10 | 157.0796] 124.29| P10- 120 | 295.68 90.95 157.08 160.00 P10- 160
2 166.1895| 171.8384| 47.5 20.68 1.78 1596 | 4.2 340 | 9942 | 1685.7 | 10 | 157.0798{ 153.57 } P10-150 | 27808 | 112.38 157.08 160.00 P1¢- 160
3 21.13876 | 300.1331] 1.92 0.63 1 2464 | 4.2 | 3.40 |94.4917| 157.49| 10 | 157.0796} 160.00 | P10- 160 ] 262.17 | 104.68 157.08 160.00 P10- 160

Dasar | £8.08038 | 41.00441] 45.65 7.4 2.31 534 | 42] 3.55127.9112]46.519} 10} 157.0796] 160.C0} P10-180 | 31823 | 271.71 157.08 93.6 P19- 9C
Kp-6 1 290.0124 ] 205.3141| 63.57 14.48 2.6 54.28 | 42| 3.40 | 145684 | 242.81) 10 | 157.0796] 104.80 | P10- 100 | 299.58 58.77 157.08 160.00 P10- 160
2 263.58231 231.7441] 60.65 | 18.95 1.85 19.83 | 4.2 | 3.40 | 145.6041242.81| 10 ] 157.0796] 104.80 | P10- 100 | 278.84 36.03 157.08 160.00 P19~ 180
3 8.586156 | 312.6857] 1.43 0.24 0.34 18.39 | 42| 3.40 |78.9915]131.65] 10 1 157.0796| 160.00 | P10- 160 | 261.57 | 129.91 157.08 160.00 Pi0- 160

Dasar | 58.0603¢€ | 41.00441] 46.23 7.21 118 7078 | 421 3.55 |27.9112]46.519] 10 | 157.0798} 16000 § P10-160 | 317680 | 271.08 157.08 93.87 P1Q- 80
KD-7 1 335.3132| 235.7238 616 13.82 042 5937 | 42| 340 |157.955{279.92| 101 157.0796] 90.91 P10- 80 299.46 19.53 167.08 160.40! P10- 160
2 271.9505| 223.376 | 55.54 18.38 0.48 21,17 | 42| 3.40 | 145.684|24281| 10 | 157.0796| 104.80] P10- 100 | 278.58 35.77 157.08 160.00) P1¢- 160
3 0.86033 | 320.4116| 1.51 0.14 0.1 1857 | 42} 3.40 | 79.7265] 132.88] 10 | 157.0796] 160.00{ P10- 1860 | 261.51 128.64 167.08 160.00 P10- 160

Dasar | 58.08038 | 41.00441| 13.44 4.81 0.83 6441 | 42| 3.55 |27.9112] 46.519| 10 | 157.0796] 160.00 { P10- 160 | 309.58 | 263.06 167.08 96.74 P10- 80
Kp-8 1 245.7526 | 171.9009| 30.78 14.08 2.65 59122 (4.2 ] 3.40 }122.839]204.73] 10 ] 157.0796] 124.28 | P10- 120 | 294.74 90.01 157.08 160.00 P10- 160
2 185.1656 | 152.8622| 30.69 18.05 04 212 (42| 340 | 9942 | 16857 | 10 | 157.079¢| 15357 | P10-180 | 27767 | 111.97 157.08 160.00 P40- 160
3 1.713885] 319.558 | 0.55 0.07 0.005 | 1875 | 4.2 | 3.40 | 79.401 | 132.34| 10 | 157.0796| 160.00 | ' P10- 160 | 262.19 | 129.85 157.08 160.0D P1Q- 160




f Sl ow Menghitung Muky | VDk | VLk | VExk | VEyk | h | _fhn | Vuk [ Vek -~ Daerah Sendi Plastls Di Luar Send! Plastis - L
{ 4.3‘ atas bawah | (kN) kN) | &N | N | (mpE ) kN kN - |@tul} Av (mm?)] & (mm) | Tul. Pakal | vc (kN) Vs | Av(@mm?| 8(mm) || Tul. Pakai
Dasar | 58.08038 | 41.00441| 12.64 476 0.23 63.76 | 4.2 355 |[27.9112}46.519] 10 | 157.0786} 160.00 | P10- 160 | 308.51 261.99 157.08 97.13 P10+ 90
1 |247.3305| 170323 | 2046 | 1429 | 007 | 5683 | 42} 3.40 |122.830]204.73| 10| 157.0796] 124.20 | P10-120 | 29385 | 89.12 | 157.08 | 160.09 || P10: 160
Kp-o 2 183.5941| 154.4338| 30.54 18.11 0.09 2023 | 42} 3.40 99.42 165.7 | 10 | 157.0796] 153.57 P10- 160 277.06 111.36 157.08 160.0( P10: 160
3 [3882031]317.2889] 036 | 016 | 009 | 1847 | 421 340 | 76.86 | 128.1 | 10 | 157.0706] 160.00{ P10-160 | 261.76 | 133.66 | 157.08 | 160.00 || P10; 180
Dasar | 58.08038 | 41.00441] 1171 | 464 | 034 | 5815 | 4.2] 2.56 | 27.9112|46.519| 10 | 157.0796] 160.00 | P10-160 | 308.99 | 26247 | 157.08 | 96.95 || P10; 80
1 | 248.206 | 169.4474] 3168 | 1501 | 667 | 51.26 | 42| 3.40 | 122.830] 204.73] 10 | 157.0706] 12429} P10-120 | 204.25 | 89.52 | 157.08 | 160.00 || P10; 180
KD-10 2 | 176.6751]161.3528| 3555 | 18.72 | 667 | 1801 | 42| 3.40 | 99.42 | 165.7 | 10 [157.0708] 15357 | P10-180 | 277.28 | 111.58 | 157.08 | 160.00 /| P10 180
3 | 6.246857] 263.7746] 033 | 021 | 002 | 1850 § 4.2 | 3.40 | 76.4768] 127.46] 10 | 157.0796] 160.00 | P10-160 | 261.83 | 134.37 | 157.08 | 180.00]] P10} 180
Dasar | 58.08038 | 41.00441] 10.34 | 4.33 06 | 484 {4.2] 355 |27.9112]46.519| 10]157.0796] 160.00 | P10- 160 | 309.98 | 263.46 | 157.08 | 96.59 || P10: 80
K 1 [252.0835] 165.5699] 37.81 | 1641 | 0.73 | 42}8 | 42| 3.40 |122.839]204.73] 10| 157.0796] 124.29} P10-120 | 204.99 | 80.26 | 157.08 | 160.00|] P10; 180
D1 ™[ 164,837 [173.1900| 45.06 | 2064 | 1.16 | 158 | 42| 340 | 99.42 | 165.7 | 10|157.0796] 153.67 | P10-160 | 277.68 | 111.88 | 157.08 160.00[| P10l 160
3 | 21.0721 | 300.1998] 091 | 052 | 084 | 24/6 | 4.2| 3.40 [64.4917] 157.49] 10| 157.0798] 160.00 | P10- 160 | 261.97 | 104.48 | 157.08 | 160.00[]| P10: 160
Dasar | 58.08038 | 41.00441] 30.76 | 6.85 | 051 | 557 |4.2] 3.55 [27.9112[46.519] 10 [ 157.0796] 160.00 | P10- 160 | 309.90 | 26338 | 157.08 | 96.62 || P10 90
AsD | Kou12 |1} 2538275] 163.826 3583 | 1598 | 0.33 | 421 |4.2] 3.40 |122.830|204.73] 10 |157.0796] 124.29| P10-120 | 20403 | 9020 | 157.08 | 1600 P10} 180 |
2 | 173.4515]184.5764] 47.13 | 20.1 043 | 169 | 42| 340 | 99.42 | 165.7 | 10 | 157.0796] 153.57 | P10-180 | 277.566 | 111.86 | 157.08 | 160.00|| P10} 160
3 |3.660511]256.3600] 032 | 002 | 017 | 19fra [ 4.2] 340 [76.4769] 127.46] 10 {157.0706] 160.00 | P10- 160 | 261.80 | 134.34 | 157.08 | 160.00]| P10} 160
Dasar } 58.08038 | 41.00441] 101 | 447 | 276 | 50576 | 4.2 | 3.55 |27.9112|46.519] 10| 157.0796] 160.00 { P10- 160 | 310.44 | 263.93 | 157.08 | 86.42 || P10} 90
Ko.13 || 2536595 163994 | 3966 | 1635 | 228 | 4221 [42] 340 | 12283920473} 10 | 157.0706] 12429 | P10-120 | 29535 | 9062 | 157.08 | 160.0p]| P10 160
2 |183.4234| 1546044 47.04 | 1961 | 215 | 17)z3 | 42| 340 | 99.42 | 165.7 | 10| 157.0706| 15357 | P10-1s0 | 277.84 | 11214 | 157.08 | 160.0p|| P10- 460
3 | 22.84426]237.1772] 0.1 032 | 045 | 1935 | 42| 3.40 | 76.4769] 127.46| 10 | 157.0796] 160.00 | P10- 160 | 261.88 | 134.42 | 157.08 | 160.0b|| P10} 160
Dasar | 58.08038 | 41.00441| 11.08 | 4.51 518 | 5493 | 4.2| 3.55 | 27.9112] 46.519] 10 | 157.0706{ 160.00 | P10-160 | 309.37 | 262.86 | 157.08 | 96.81 || P10- 80
Ko.14 1| 2497863 | 167.8551] 37.46 | 1564 | 508 | 461 |42 340 |122:839]204.73] 10 157.0796| 124.29 | P10-120 | 20440 | 8967 | 157.08 | 160.0p|| P10 180
2 | 203.002 | 135.0259| 4153 | 17.38 | 3.22 | 2250 | 4.2 3.40 | 99.42 | 165.7 | 10| 157.0796] 153.57| P10-180 | 277.21 | 111.51 | 157.08 | 160.0p]] P10- 180
3 | 440771 [2150444| 504 | 244 | 073 | 12007 | 4.2] 3.40 | 82.328 | 105.88] 10 | 157.0796] 160.00 | P10- 160 | 261.97 | 158.08 | 157.08 | 160.0p] | P10- 180
Dasar | 58.12318] 40.96161] 3400 | 358 | 863 | 67/50 [ 4.2| 3.55 | 27.6112] 46.519] 10 | 157.0706] 160.00 | P10- 160 | 30041 | 233.88 | 157.08 | 100.28[ | P46- 100
KD-15 1 | 2437620 173.8906| 39.23 | 742 | 6.93 | 54/11 | 4.2] 340 |122.839[204.73] 10 | 157.0796] 124.20] P10-120 | 28853 | 8380 | 157.08 | 160.0p| | P10- 160
2 |220.8656} 117.1623|-26.35 | 746 | 4.11 | 31jo4 | 42| 3.40 | 9942 | 1657 | 10 { 157.0706] 152.57 | P10- 180 | 274.85 | 109.15 | 157.08 | 160.00| | P10- 160
3 |135.0251]31.08923| 2292 | 3.69 1.7 353 | 42| 340 [42.7865|71.278] 10 | 157.0708f 160.00 | P10- 160 | 26552 | 194.25 | 157.08 | 131.0p| | P1d- 130




TULANGAN GESER KOLOM TINJAUAN ARAH Y

N af Lt Menghitung Muky | VDk VLk | VExk | VEyk | h hn _Vu.k Vs,k - Daerah Sendi Plastis - Di Luar Sendi Plastis o
qf &F atas bawah (kN) (kN - (kN) (ki ml @ | kN kN - [Dtul] Av (mm?)] & (mm) | Tul. Pakal | vc (kN) Vs Av (mm?) | s (mm) [] Tul Pakat
Dasar | 52.81103 | 39.14956] 22.993 | 3.707 | 6.786 | 81.116 | 4.2 | 3.55 | 25.9044][43.174] 10 | 157.0796] 16000 P10- 160 | 32557 | 282.40 | 157.08 | 90.11]|| P10} 80

T | 167.1705] 138.516 | 29.134 | 8.026 | 4.516 | 65.332 | 4.2 | 3.40 | 89.9078 140.85| 10 | 157.0796| 160.00 [ P10- 160 | 308.49 | 158.65 | 157.08 | 160.00 || P10i 180

K1-C =T os.3745 | 7.750 | 18.036| 8.506 | 2853 | 39.036 | 4.2 | 3.40 | 54.7451| 91.242] 10 | 157.0796| 160.00 | P10- 160 | 286.73 | 19549 | 157.08 | 130.47]| P10} 130

As 1 3 | 77.07_|12:67336] 16672 2919 | 0575 | 10287 | 42 | 340 [26.4833 44.130] 10 | 157.0706] 160.00 [ P10- 160 | 271.35 | 227.22 | 157.08 | 111.99]] P10f 110
Dasar | 66.88082 | 46.19241] 33.029| 3.576 | 8.156 | 79.079 | 4.2 | 3.55 | 31.8516] 53.086] 10 | 157.0796] 160.00 | P10- 160 | 301.21 | 248.13 | 157.08 | 102. P10} 100

K 1 | 214.746 | 178.752 | 38.687 | 7.660 | 6.340 | 65)41 | 4.2 | 3.40 [115.735] 192.80] 10 [157.0796] 131.92| P10-130 | 200.91 [ 9802 | 157.08 | 160.00[| P10} 160

1D ™2 [ 132.153 | 117.6045] 25.077 | 8.063 | 3.788 | 3804 | 4.2| 3.40 | 73.4846] 122.47] 10 | 157.0706] 160.00| P10- 160 | 274.40 | 151.93 | 157.08 | 160.00]| P10} 160

3 | 85.05 |14.66609] 17.82 | 2.006 | 0.889 | o6 | «.2| 3.40 [29.3873]45.979] 10 [157.0706) 160.00 [ P10- 160 | 266.26 | 217.28 | 157.08 | 117.13[] Pp1el 110

Dasar | 102.5585] 70.1925 | 6.748 | 3.733 | 2.502 | 72.412] 4.2 | 3.55 | 48.6623[ 81.104] 10 [157.0798] 160.00 | P10- 160 | 320.75 | 24865 | 157.08 | 102.34[] P1o- 100

Ka 1| 124.2045] 114.0195] 27.164 | 14.296 | 0.801 | 75079} 4.2 | 3.40 | 70.0650] 116.78] 10 ] 157.0796] 160.00] P10- 160 | 309.60 | 192.83 | 157.08 | 131.97|] P10- 130

"C ™2 [ 126.105 | 102.6265] 33.961 | 17.706 | 0.616 | 53.046 | 4.2| 340 |67.3328] 112.22| 10 | 157.0706] 16C.00| P10- 180 | 267.20 | 174.88 | 157.08 | 145.45]| Pio. 140

As 2 3 | 204315 | 44.0685 | 1.205 | 0.999 | 0.476 | 14.481 | 4.2 | 3.40 | 21.6176) 36.029] 10 | 157.0796] 16C.00 | P10- 160 | 264.95 | 226.92 | 157.08 | 111.16] | P10- 110
Dasar | 145.9416] 52101 | 11296 | 4.716 | 4.144 | 66.828 | 4.2 | 3.55 |55.7857]92.978| 10 | 157.0796| 16C.00 | P10- 160 | 31246 | 219.48 | 157.08 | 11504| | P10- 110

Ko.p | 1| 180537 [ 177.261 [ 34.002] 15.846 | 4.371 | 68.016 | 4.2 | 3.40 [105.235] 175.39( 10 [157.0706] 145.09 | P10- 140 [ 29378 | 11830 | 157.08 | 160.00]| P1d- 160

2 | 190407 | 135933 | 41.263 | 19.122 | 2.508 | 38793 | 4.2 | 3.40 | 95.9824| 159.97| 10 | 157.0796] 156.07 | P10- 160 | 279.88 | 119.91 | 157.08 | 160.0D|| P10- 160

3 | 7266 | 32109 | 0.829 | 0561 | 014 | 18547 | 42| 3.40 | 11.5809] 19.301] 10 | 157.0796| 160.00 | P10- 160 | 264.75 | 245.45 | 157.08 | 103.67|| P1d- 100

Dasar | 107.9904 ] 75.03077] 40.288 | 6.834 | 4.168 | 881132 | 4.2 | 3.55 | 51.8088] 86.348] 10 | 157.0796] 160.00 | P10- 160 | 32157 | 235.22 | 157.08 | 108.1B] | Pid- 100

Kac || 16462051 168.7035] 42217 | 15.651 | 4798 | 04539 [ 4.2 | 340 [96.0391] 1634 | 10 [157.0796] 15574 | P10-160 [ 30034 | 136.95 | 157.08 | 160.0D ] P1d- 160

2 | 177.324 | 150.474 | 55.287 | 19.848 | 2.224 | 65102 | 4.2 | 3.40 |99.0582] 165.1 | 10 | 157.0796| 154.13 | P10- 150 | 281.03 | 11593 | 157.08 | 160.00| | P14- 160

As 3 3 | 17.052 | 60.9525 | 3.742 | 1254 | 0.981 | 13)128 { 4.2 | 340 |22.9425)38.238] 10 [ 157.0796] 160.00 | P10- 160 | 26152 | 22328 | 157.08 | 113.97] | P1d- 110
Dasar | 142.9368 | 83.20064 35.780 | 7.248 | 0.076 | 68386 | 4.2 3.55 |63.7032] 108.17| 10| 157.0796] 160.00] P10- 160 | 311.04 | 20577 | 157.08 | 12387/ | P19- 120

Kap |1 | 136:6945]136.6985] 34.149 | 15635 | 0704 | 55l104 [ 42| 340 Y60.3806] 133.67] 10 [157.0706] 160.00 | P10- 160 [ 20431 | 160.35 | 15708 | 158.70 P10- 150

2 | 196.0455| 139.923 [ 49.167 | 20462 | 1.113 | 36)013 | 4.2 | 3.40 | 98.8143] 164.69] 10 | 157.0706] 154.51 | P10-160 | 27647 | 111.78 | 157.08 | 160 P10- 160

3 | 3675 | 672 | 0056 | 0.036 | C.039 | 20/035 | 4.2 | 3.40 |3.05735]5.0956] 10 [ 157.0706] 160.00 | P10- 160 | 261.91 | 256.81 | 157.08 | 90.08] | P10- 90

Desar | 85.54604 | 27.52719] 42.513| 6.937 | 2.801 | 83/975 | 4.2 | 3.55 | 31.8516] 53.086] 10 | 157.0796] 160.00 | P10- 160 | 322.04 | 269.86 | 157.08 | 94.30| | P19- 80

kec || 127.323 | 138.726 [ 39.067 | 15.207 [ 5.221 | 88[38s | 4.2 | 3.40 |76.2497] 130.42] 10 [157.0706] 160.00 Pt0-160 | 301.40 | 17009 | 157.08 | 148,82 | P19- 140

2 | 161.3325| 147.693 | 50.998 | 19.562 | 2.557 | 61497 [ 4.2 [ 3.40 | 90.8888] 151.48) 10 | 157.0706| 160.00| P10- 160 | 28069 | 129.21 | 157.08 | 160 P10- 160

As 4 3 | 189 | 48279 | 3.123 | 1.376 | 0.124 | 13595 | 4.2 | 3.40 | 19.7585] 32.831| 10 | 157.0796 160.00| P10- 160 | 26163 | 226.70 | 157.08 | 111.27 | P10- 110
Dasar | 60.87671 | 43.19651| 33.38 | 7.147 | 0.613 | 66/105 | 4.2 | 3.55 | 31.8516] 53.086] 10 [ 157.0796] 160.00| P10- 180 | 31050 | 257.41 | 157.08 | 98.88] | P10- 90

ke |1 109.8105 1184925] 34242 | 16.06 | 1.323 | 53)213 | 4.2| 340 |67.1506] 111.02[ 10| 157.0796] 16000 | P10- 160 | 26330 | 181.47 | 157.08 | 140. P10- 140

2 | 92.98252] 127.0215| 48.495 | 20.705 | 0.393 | 35(431 | 4.2'| 3.40 | 64.6718] 108.29] 10 | 157.0796] 160.00 | P10- 160 | 27662 | 168.33 | 157.08 | 151.17 | P10- 160

3 | 08009 | 9135 | 0.089 | 002 | 0.054 | 198|508 | 4.2 | 3.40 | 2.95174|4.9196] 10 | 157.0706] 160.00 | P10- 160 | 262.12 | 257.20 | 357.08 | 98.94] | P10- 90




0{5} \oe Menghitung Mu,ky | VD k VLK | VExk h | hn Vuk Vs.k -~ Daerah Send! Plastis " Di Luar Sendi Plastis :
Q &° atas bawah | (kN) (kN) {kN) (mi | (m) kN kN |@tull Av (mm?) Tul. Pakal | ve (kNY} Vs Av(mm?) | s (mm) ||| Tul. Pakal

89.39871 | 35.88518| 41.928 | 7.282 1.593 421 3.55 |35.2912] 58.819| 10 | 157.0796 P10- 160 | 325.85 | 267.03 157.08 95.30 B0
K5-C 122.06251128.9715] 4575 | 16.367 | 1.096 42| 3.40 |73.8335]123.06] 10 | 157.0796 P10- 160 395.02 181.97 157.08 139.84 30
159.6945 | 147.7455| 54.583 | 19.576 | 0.554 42| 3.40 [90.4235]150.71] 10 | 157.0796 P10- 160 | 283.28 132.57 157.08 160.00 60
14.91 55.482 5.464 2.588 0.98 421 3.40 {20.7035] 34.506] 10 | 157.0796 P10- 160 | 262.01 227.50 157.08 111.85 110
129.759 | 27.3709 | 36.106 | 6.971 0.575 22| 3.55 [44.2619| 73.77 | 10 | 157.0796 P10- 180 | 311.34 | 237.57 157.08 107.11 100
K5-D 127.071 | 131.859 | 35274 | 16.224 | 1.224 42| 3.40 |76.1559] 126.93] 10 | 157.0786 P10- 160 | 29439 1 167.46 157.08 151.96 150
195.9195] 120.7404 | 48.915}1 21.193 | 1.224 42| 3.40 |93.1353] 155.23} 10 | 157.0796 P10- 160 | 27717 | 121.85 157.08 160.00 160
6.5205 | 21.8715 | 0.546 | 0.087 0.093 42| 3.40 |8.35059] 13.918] 10 ] 157.0796 P10- 160 | 262.42 | 248.51 157.08 102.40 100

28.98109] 75.51509] 38.42 6.678 0.608 4,21 3.55 |20.4355] 49.059] 10 | 157.0796 P10- 160 | 34528 | 296.22 157.08 85.90 P10- 80
K6-C 110.5815| 153.069 | 53.01 | 14.025 § 2.175 42| 3.40 |77.5443]| 129.24| 10| 157.0796 P10- 160 | 31547 | 186.23 157.08 136.64 130
145614 | 145.341 | 52.416 | 19.474 | 1.253 4.2 3.40 | 85.575 } 142.63} 10 | 157.0796 P10- 180 | 28597 | 143.34 157.08 160.00 160
74.3085 | 46.2105 | 0.711 0.317 0.343 42| 3.40 | 35.4468] 59.078} 10 | 157.0796 540- 160 | 262.41 | 203.33 157.08 125.15 120
139.6168 ] 43.26483 ] 45.243 ] 7.274 1.876 4.2] 3.55 | 51.5159] 85.86 } 10 ] 157.0796 P10- 160 } 319.29 § 233.43 157.08 109.01 100
K6-D 193.0845| 179.3931| 53.478 | 15.271 2.456 42| 3.40 |109.552| 182.59| 10 } 157.0796 P10- 130 | 298.04 1 11545 157.08 160.00 160
209.223 | 151.1719} 61.493 | 20.567 | 1.601 421 3.40 |105.998}176.66] 10} 157.0796 P10- 140 | 277.09 | 100.42 157.08 160.00 160

412335 | 9.2505 0.44 0.042 0.046 42| 3.40 |3.93349| 6.5558| 10 | 157.0796 P10- 160 | 261.70 { 255.14 157.08 99.74 P10- 8O

57.622921 34.33768| 36.221| 6.604 1.726 42| 3.55 |25.9044|43.174| 10 | 157.0796 P10- 160 | 347.75 ] 304.58 157.08 83.55 BO
K7-C 140.3745} 160.7865| 51.836 | 13.998 { 2.057 42| 3.40 |88.5768| 147.63| 10 | 157.0796 P10- 160 | 317.43 | 169.81 157.08 149.86 140
139.9335| 142.044 | 48.403 1 19.797 | 1.164 421 3.40 | 829346} 138.22| 10} 157.0796 P10- 160 | 287.47 149.25 157.08 160.00 160
34.18688| 61.194 | 0.903 | 0.012 0.148 421 3.40 |28.0532}145.755] 10 | 157.0796 P10- 160 | 263.25 | 216.49 157.08 117.54 110

57.58575 | 55.48748| 45.339 | 7.386 0.76 42| 3.55 |31.8516| 53.086| 10 | 157.0796 P10- 180 | 317.66 | 264.58 157.08 96.18 80
K7-D 172.3155 | 65.22435} 61.139] 14.831 | 0.069 42| 3.40 | 69.8647| 116.44| 10 | 157.0796 P10- 180 | 297.13 | 180.69 157.08 140.83 140
183.309 | 60.72403| 55.62 | 20.334 | 0.147 42| 3.40 |71.7744} 119.62] 10 | 157.0796 P10-160 | 276.75 | 157.13 157.08 160.00 160

1.029 10.0695 | 0.413 | 0.018 0.041 4241 3.40 |3.26426| 5.4404] 10 | 157.0796 P10- 160 | 261.73 | 256.29 157.08 $9.29

27.762 | 10.8465 | 2.1€2 | 3.921 0.828 4.2] 3.55 | 10.8756] 18.1268] 10 | 157.0796 P10- 160 | 337.70 | 319.58 157.08 79.63 70
K8C 58.548 85449 { 20.819 ] 14.518 § 0.749 42| 3.40 |42.3521]70.587| 10 } 157.0796 P10- 160 | 31251 § 241.92 157.08 105.19 100
86.1 75.023 | 22.452 | 19.609 04 42| 3.40 147.3921178.987] 10 | 157.0796 P10- 130 § 287.32 | 208.33 157.08 122.15 120
37.00228 ] 53.7495 1.51 0.02 0.092 421 3.40 [26.6917| 44.488} 10 | 157.0796 P10- 180 | 264.051 219.56 157.08 115.90 110

7259815 15.75 119631 4.804 0.791 42| 3.55 | 24.8868| 41.478}§ 10 | 157.0796 P10- 180 | 309.84 | 268.36 157.08 94.82 80
K8-D 103.404 | 105.986 | 20.466 | 15.247 | 0.604 42| 3.40 |61.5794| 102.63| 10 | 157.0796 P10- 180 | 203.07 | 180.44 157.08 133.62 130
132.9195| 89.145 | 28.757 | 20.041 } 0.413 42| 3.40 165.3131}108.88] 10 | 157.0798 P40- 160 | 27630 | 167.54 157.08 151.89 150

1.3125 2.1945 | 0.164 | 0.00801}0.00163 42| 3.40 [1.03147]1.7191] 10 | 157.0796 P10- 180 | 262.30 | 260.59 157.08 97.65 90




e?\ : \os Lt MenghitungMuky | VD& | VLk | VExk [ VEyk | h | hn | Vuk | Vsk - > Daerah Sendi Plastis. Di Luar Sendi Piastis PR Y.
o | & atas bawah | (kN) | (kN) N) | &N} | myl ) kN kN | @tul] Av (mm?)| 8 (mm) | Tul. Pakal | vc (kN) vs | Av(mm?] &(mm) ||| Tul Pakai
Dasar| 22.8585 | 5.3445 1.459 3.873 0.436 7421 | 42| 3.55 | 7.94451] 13.241] 10 | 157.0786| 160.0D | P10- 160 | 335.89 322.65 157.08 78.87 P10- 70

KO-C 1 46.074 73.962 | 18.259 | 14.507 0.28 64249 | 4.2 | 3.40 |35.3047] 58.841] 10 | 157.0796) 160.00 | P10- 160 | 31140 | 252.56 157.08 100.76 P10- 100

2 80.178 | 45.09652| 20.671 [ 19.462 0.164 | 47.083 | 4.2 | 3.40 |38.8454| 61.409| 10 [ 157.0796[ 160.00 P10- 160 286.55 22514 157.08 113.03 P10- 110

A9 3 63.75392| 47.712 1.642 | 0.00633} 0.058 | 18.575 | 4.2 | 3.40 |32.7841| 54.64 | 10 | 157.0796] 160.00 | P10- 160 | 263.62 208.98 157.08 121.77 P10- 120
Dasar| 76.56 11.382 | 11.284 | 4.745 0417 | 73977 | 42| 3.55 [24.7724} 41.287| 10 | 157.0796} 160.00 ] P10- 160 | 308.55 | 267.26 157.08 95.21 P10- 80

Ke-D 1 94.416 | 11.63781] 28.418 | 15.398 0.2 64 .4 421 3.40 131.1923151.987} 10 ] 157.0796] 160.00 | P10- 160 | 292.03 | 240.04 157.08 106.01 P10- 100

2 | 128.8505] 87.0765 | 28.683 | 20.043 | 0.092 | 45216 | 4.2 | 3.40 |63.5374] 105.9 | 10 | 157.0796| 160.00 | P10- 160 | 27571 | 169.82 | 157.08 | 149.85 ||| P10- 140

3 | 168 | 24255 ] 0.119 | 0019 [0.00135] 19.792 | 4.2] 340 | 1.2075 [2.0i25] 10 | 157.0796] 160.00 | P10-160 | 261.89 | 250.88 | 157.08 | 97.92 ||| P10-80

Dasar] 19.362 | 6.9195 | 3.207 | 3.957 | 1.002 | 72.791 | 4.2 | 3.55 | 7.40324] 12.338] 10 [ 157.0706] 160.00 | P10- 160 [ 334.88 | 322.54 | 157.08 | 78.80 [ P10- 70

kioc Lt 57.939 | 99.803 | 19.894 | 14.567 | 2.162 | 66.005 | 4.2 | 3.40 |46.3359] 77.226] 10 | 157.0796] 160.c0 | P10- 160 | 310.05 | 232.83 | 157.08 | 109.30 [] P10- %00

2 | 97.4505 | 78.6135 | 24.585 | 19.100 | 1.224 | 47.758 | 4.2 3.40 | 51.7835] 86.308] 10 | 157.0796] 160.c0 | P10- 160 | 285.35 | 199.04 | 157.08 | 127.85 || P10- 120

As 10 3 | 76.200 | 30.2085| 1.358 | 0.304 | 0.134 | 16.62 | 4.2] 3.40 |31.2993[52.165] 10 | 157.0796| 160.00 | P10-1s0 | 263.00 | 210.84 | 157.08 | 120.70|] P10- 420
Dasar | 74.85128] 126 | 10627 ] 4.638 | 0.062 | 70.465 | 4.2 | 3.55 | 24.6342] 41.057] 10 | 157.0796] 160.00 ] P10- 160 | 309.30 | 268.24 | 157.08 | 94.87 || P10-90

K10-D 1 102.375 | 115.3845] 31.128 | 15.805 | 0.553 | 58.7290 | 4.2 | 3.4C |64.0469| 106.74| 10 | 157.0796| 160.00 | P10- 160 | 202.34 185.59 157.08 137.11 P10- 130

2 | 149.8455] 101.703 | 34748 ] 20296 | 0.37 | 41.193 | 4.2 | 3.40 | 73.9849] 123.31] 10 { 157.0796] 160.00| P10-160 | 27583 | 15253 | 157.08 | 160.00|] P10- 160

3 2.3625 3.5805 0.138 0.037 | 0.0065 | 19.767 | 4.2 | 3.40 |1.74794|2.9132| 10 | 157.0796| 160.00 | P10- 180 | 261.90 | 258.99 157.08 98.25 P10- B0
;

Dasar | 49.97011 | 20.12685| 13.802 | 4.462 0.101 | 82714 | 4.2 | 3.55 | 19.7456| 32.809| 10 | 157.0796| 160.00 | P10- 160 | 325.14 292.23 157.08 87.08 P10- BO

K11-C 1 131.7225) 144.1965] 48.092 | 16.911 0.357 | 109.395} 4.2} 3.40 | 81.1526] 135.25| 10 ] 157.0796{ 160.00 { P10- 160 | 270.21 134.95 157.08 160.00 P10- 160

2 164.745 | 148.4045) 52.566 | 19.518 | 0.312 | 67.114 | 4.2 | 3.40 | 92.3969] 153.99] 10 | 157.0796| 160.00 | P10- 160 | 283.27 129.28 157.08 160.00 P10- 160

As 14 3 | 168045] 57.582 | 5534 | 2604 | 0.914 | 5628 | 42| 3.40 {21.9049] 36.508] 10 | 157.0796] 160.00 | P10- 160 | 261.91 | 225.40 | 157.08 | 112.89]] P10- 110
Dasar | 74.93345| 14.406 | 9477 | 4381 | 0.101 | 63.345 | 4.2{ 3.55 | 25.166 [ 41.943| 10 [157.0706] 160.00 | P10-160 | 31030 | 268.36 | 157.08 | ©4.82 || P10- 90

k11D Lt | 118236 | 135.744 | 38.234 | 16.865 | 0451 | 48.6p3 | 4.2] 340 74.1115]123.52] 10 | 157.0706] 160.00| P10- 160 | 20311 | 169.50 | 157.08 | 150.05|] P10-1150

2 ]183.0485]125.7124] 46.752 | 21.144 | 0.726 | 25.885 ] 4.2] 3.40 [90.8114] 151.35] 10 | 157.0796] 160.00 | P10-160 | 276.10 | 124.74 | 157.08 | 160.00]] P10-i160

3 5.5335 | 15.62085] C.262 0.084 0.07 20682 | 42} 3.40 [6.22187] 10.37 | 10| 157.0796] 160.00 { P10- 160 | 261.99 | 251.62 157.08 101.13 P10-1£o__

Dasar] 64.43427] 27.52632] 36476 | 6.985 | 3.494 | 87.880 | 4.2 | 3.5 | 25.0044] 43.174] 10 | 157.0796] 160.00] P10- 160 | 322.64 | 27977 | 157.08 | . 90.96|| P10-90 |

Ki2.G || 136.8045| 148.7535] 40.05 | 15.298 | 5.742 | 80.062 | 4.2| 3.40 |83.9876] 139.98] 10 | 157.0796] 160.00 | P10-160 | 30166 | 16160 | 157.08 | 15739/ | P10-11&

2 | 164.052 | 147.5355]| 50.705 | 19.539 | 2.985 | 61.327 | 4.2 | 3.40 {01.6434] 152.74] 16 | 157.0708] 160.00 | P10-1e0 | 28102 | 12820 | 157.08 | 160.00/ ] P10-|160

As 12 3 | 14475 | 4436251 3196 | 1.374 | 0.222 | 13.502 | 4.2] 3.40 [17.2169} 25.695] 10 | 157.0796] 160.00 | P10-160 | 261.84 | 23204 | 15708 | 100.24| | P10-J100
Dasar | 69.62379 | 43.44943] 30652 | 7.138 | 0.029 | 69.476 | 4.2 | 3.55 | 31.8516] 53.088] 10 | 157.0796] 160.00| P10- 160 | 310.16 | 257.08 | 157.08 | ss90|| P10-je0

K12.0 |1 | 112.581 [108.2317] 35455 | 16.115 | 0.625 | 53.142 | 4.2| 3.40 |64.0449] 108.24] 10 | 157.0796] 160.00 | P10- 160 | 203.23 | 18409 | 157.08 | 137.56| | P10-[130

2 |177.2025| 126.84 | 40.136 | 20.703 | 0.127 | 35907 | 4.2 | 3.40 |80.4507] 140.08] 10 | 157.0796] 160.00 | 'P10- 160 | 276.20 | 12712 | 157.08 | 160.00/ | P10-]160

3 | 16605 | 4.074 | 0078 | 002 | 003 | 19.956 | 42| 3.40 | 1.68926]2.8154] 10| 157.0796] 160.00| P10- 160 | 261.81 | 258.99 | 15708 | es25|] P10-jec




t? : \oé‘ Lt' Menghitung Muky | VDk VLk | vExk | VEykl | h 1 n | vuk | vsk - - Daerah Sendi Plastis DI Luar Sendt Plastis N

Pl atas | bawah | «N) | «N)- | o) | &N [ @mT m) | wn kN |@tull Av (mm?] s (mmi | Tul. Pakal [ ve kN)] Vs Tav(mm?d [ s (mm) [[Tul. Pakai
Dasar | 59.88374{ 32.07685| 13.576 | 4.124 2693 | 77621 | 4.2} 3.55 |]259044]43.174| 10 | 157.0796] 160.00{ P10- 160 | 321.99 278.82 157.08 91.27 P10- qO

K13-C 1 162.645 | 174.8565| 46.348 | 16.105 | 4.479 | ©4.553 | 4.2 | 340 | 99.2651]| 165.44| 10 | 157.0796| 153.81 £10- 150 | 300.64 135.20 157.08 160.00 P10- 160

2 170.0895 | 151.9035]| 54.631 ] 19.779 | 2.089 | 65.794 | 4.2 | 3.40 } 94.7038} 157.84] 10 } 157.0796} 160.00 P10- 180 280.65 122 .81 157.08 160.00 P10- iSO

As 13 3 14.427 | 48.0375 | 3.822 1.259 1.036 | 13.191 | 4.2 | 3.40 | 18.3719} 3062 | 10 | 157.0796| 160.00 ] P10- 160 | 261.62 231.01 167.08 110.16 P10- 110
Dasar | 72.36297 | 28.1505 | 9.743 | 4.652 1336 | 65.16 | 4.2 | 3.55 128.3137| 47.189] 10 | 157.0796} 160.00 | P10- 160 | 312.14 | 264.95 157.08 96.05 P10- 90

K13-D 1 136.5315| 163.3905| 38.815| 16.547 | 0.545 | 53.566 | 4.2 | 3.40 |88.2124| 147.02| 10 | 157.0798| 160.00 | P10- 180 | 294.94 147.92 157.08 160.00 P10- 160

2 | 195.363 §126.1106] 48.525}| 20.396 | 1.072 | 38.213 | 4.2 | 3.40 | 94.5511}157.59| 10 | 157.0788} 160.00] P10- 160 | 277.31 119.72 157.08 160.00 P10- 160

3 5.271 12.1275 | 0.055 | 0.037 ] 0.00031| 20.039 | 4.2 | 3.40 |5.11721|8.5287| 10 | 157.0796| 160.00 | P10- 160 | 262.37 | 253.84 157.08 100.25 P10- 100
Dasar | 36.09618 | 34.00078| 6.793 3.691 1.007 | 74314 | 42| 3.55 | 19.7456] 32.909| 10 | 157.0786| 160.00] P10- 160 | 329.35 | 206.45 157.08 85.84 P10- 80

K14-C 1 102.585 | 109.641 | 27.871| 14.367 | 2.079 | 75.042 | 4.2 | 3.40 162.4194] 104.03] 10 { 157.0796] 160.00 | P10- 160 { 308.39 | 204.36 157.08 124.52 P10- 120

2 18.76849 | 112.413 | 34.021| 17.702 | 1698 | 53.453 | 4.2 | 3.40 | 38.5828| 64.305| 10 | 157.0786} 160.00 | P10- 160 | 285.02 220.71 167.08 115.29 P10- 110

As 14 3 28.5915 1 40.5195 | 1.173 1 0.698 | 14.514 | 4.2 | 3.40 |20.3268] 33.878] 10 } 157.0796] 160.00 | P10- 160 | 263.55 | 229.67 157.08 110.80 P10- 110
Dasar | 73.84056 | 39.23267| 10.506 | 4.637 | 2.705 | 69.087 | 4.2 | 3.55 | 31.6516} 53.086| 10 | 157.0796| 160.00 | P10- 160 | 312.26 | 259.18 157.08 98.18 P10- 90

K14-D 1 150.6 ]158.7262 35.093 | 15.883 | 3.004 | 59.17/1 | 4.2 | 3.40 193.6254]156.04] 10 | 157.0796 160.?0 P10- 160 | 292.88 136.84 157.08 160.00 P10- 160

2 184.632 | 119.1028 f 41.007 | 19.112 1.87 38974 | 4.2 | 3.40 |89.3338| 148.89] 10 | 157.0798| 160.00 | P10- 180 | 277.57 128.68 157.08 160.00 P10- 160

3 8.1375 38.451 0.7 0.53 0.04 18.551 1 4.2 | 3.40 |13.7025| 22.838] 10 | 157.07961 160.00 | P10- 160 | 263.26 | 240.42 157.08 105.84 £10- 100
Dasar | 34.4382 | 3565875 23.431} 3.736 2945 | 82958 | 4.2 ] 3.55 | 19.7456] 32.909| 10 | 157.0796| 160.00 | P10- 160 | 325.24 292.33 157.08 87.05 £10- 8C

K15-C 1 133.595 [116.8817| 29.363 | 8.045 1.221 | 66.502 | 4.2 | 3.4D | 73.6696| 122.78| 10 | 157.0796] 160.00 | P10- 160 j 308.43 185.65 157.08 137.07 P10- 130

2 80.92781 ] 83.50829| 18.346 | 8.516 0.739 | 39.551 { 4.2 3.40 {48.3636] 80.606{ 10 | 157.0796}1 160.00 | P10- 160 | 288.64 208.03 157.08 122.32 P10- 120

As 16 3 69.0006% | 40.27459| 14.725 | 2.92 0.082 | 10.314 | 4.2 | 3.40 |32.1398] 53.566| 10 | 157.0796| 160.0) | P10- 180 | 270.68 | 217.12 157.08 117.20 £10- 110

Dasar | 66.92662 | 46.14661) 32.673 | 3.558 5279 | 80.851 | 4.2 | 3.55 {31.8516]53.086] 10 | 157.0796] 160.00 | P10- 160 | 301.28 | 248.19 157.08 102.53 £10- 100

K15-D 1 176.4084 | 74.76176| 38.42 7.657 291 66.281 | 4.2 | 3.40 | 73.8736] 123.12] 10 | 157.0796| 160.00 | P10- 160 | 290.28 167.16 157.08 152.24 P10- 180

2 113.4916 ] 107.8035| 25.347 | 8.053 1684 | 38.5 42| 3.40 165.0868) 108.48] 10 | 157.0798} 160.00§ P10-160 | 276.97 | 168.50 157.08 151.02 P10- 150

3 84.83507 | 74.34188| 16.158 | 2.996 0.313 | 9.61 42| 3.40 {46.8167(78.028| 10 | 1567.0786| 160.00 | P10- 169 | 265.32 187.20 157.08 135.88 210- 130




Anatisis Pertemuan Balok Kolom Arah X {AsC)
[ Gesar Vortikal
m ,\. uIm wl w | he _‘z B} ok | MR Dk () ~balok (@) | Lnbaik(m) | Tampang bk Cu o [V | kowa] Vo Ve A Tu | eReew] I Vor Vv Vor A o
Wi sorn 1 b Taacer | it Tlkoren 2 | 7. N KN N 48 o) ) KN,
Daaar} 42] 500 | 300 600 €00 500 162.44 44510 4 275 B4 J 245 185.24 500 500 2742 $2313 | 86531 O 14.37 340 54 1136 48 10 X4 4.00 519.73 831.64 311.91 1039.70 1
1 42| 800 | 450 800 750 0 549.84 44510 0 275 B4 || 245 21646 700 700 549 94 44510 | 77858 Ok 27341 50517 168381 10 4 .00 57375 73.2 39948 1331.59 1
Jer 2 |42| eoo 450 600 750 T50 445 10 44510 0 278 94 245 187.87 700 700 44510 445,10 a2 12 Ok 203 87 4B 4c 1828 19 10 4 $.00 47042 865.40 304,99 1318.62 1
3 |42} s0o| 450 800 750 750 44510 44510 | 275 94 § 243 197 .87 700 700 445 10 44510 [ 89232 Ok 36309 92 1097 42 10 T4 4.00 43956 B65.40 425.85 141850 1
Deear] 42/ 500] 300 | 800 | 600 | 300 - - | w2 saf2e] 0 | 50 | 50 000 000 | 000 | Ok | %760 | 000 000 [0 4 000 0.00 0.00 0.00 0.00 1
1 {42] 600 | 450 800 750 750 54904 4510 W 275 04 | 242 21548 700 700 545.94 44510 | 77858 Ok 19111 547 47 1968.24 10 4 700 558.05 732 414.18 1380.59 1|
Jo2 Tz oo | w0 | #0 [ 7m0 | 7% 44530] 446101 ¥0 | 275 | 04 | 245] 19087 | 700 | 700 | 44510 | 44890 {mwe32| Ok | 28452 | 4zec | 142800 10 314 5.0 46070 | 86640 | 40470 | 1349.00 | [
3 42| 800 450 | eco [ 7m0 [ S0 4510 44610) 0 | 275 | 04 |245| 10A7 | 700 | 700 | 44510 | 44510 [eme:]| Ok | 4956 | 076 | 94283 10 N4 4% 47728 | 86540 | 4343 | 146042 | |9
Deaarf42] 500 | 3001 80 | &0 | =00 - - | ol 2ms| 94 |26 aw [ e0 [ S0 | o 000 | 000 | Ok | 2008 | Qoo 000 10 e [ 000 0.00 0.00 0.00 1
" J42l 80| 450 | 60 | 750 | 710 6004 4510] -0 | 275 | 94 | 245] 21648 | 700 | 700 | 54904 | 44510 | 778ss] Ok | zmes | Sees | 183216 0 W [ 56516 | 9732 | 40807 | 136022
I3 Tazl s 4 | &0 | 70 | 0 44510 44610] -0 | 276 | o4 | 245 1767 | 700 | 700 | 44510 | 44510 |eea3z] ok | 2201 | o3y 1367.60 10 34 ] 45743 | 86540 | 40T97 | 13909
3 (42| 80| e0 | 600 | 70 | 780 A4510] 44510] 0§ 275 | 94 [ 245] 15787 | 700 | 700 | 44810 | 44510 [ @3] Ok | 41796 | 2743 | 91483 10 e 30 42490 | 86540 | 44050 | 146834
Omear{42] 500} 300 | 600 | 60 | 00 . . [0 | 276 [ 94 [245] €00 | 600 | 500 030 000 | 000 | Ok | Z4ra | o0 000 10 34 000 0.00 000 0.00 000
soa| 142 o] e | eo | 7m0 [ 70 4810|4460 10 | 276 | 94 | 245| 16787 | 700 | 700 | 44540 | 44510 [ewe32] Ok | Zw2s [ 4204 | 154014 10 34 % 60276 | Bec40 | 6206 | 120882
2 Ja2fs00] 450 | 600 | TS0 | 7%0 4a510] 44510 10 | 275 | o4 246 w87 | 700 | 700 | 44510 | 44510 {80232] Ok | 856 | 4e576 | 148567 10 N .00 46384 | 96640 | 40156 | 133854
anC 3 [42(%00] 450 | 60 | 70 | 780 4A510| 44630] 10 | 276 | 64 | 245| 19067 | 700 | 700 | #4510 | 44590 {632l Ok | 3% | ma%s | 9690 10 34 4% 42890 | 86540 | 43641 | 145470
Danar{ 42| 500] 300 | 600 | &0 | 500 - — | 10| 275§ 94 [245] 000 [ 600 | 600 000 000 | 000 | Ok | 277 | 0w 0.00 10 M [ 0.00 000 000 000 p
ses| 1 J42lsoof 40 | o0 | 7ma [ 70 Siope| a510] 10 ] 27| o4 [2as] 20a8 | 70 | 700 | Sa904 | 4870 y7rmsa] ok | i | suer | 174360 10 4 ) 660.00 | 97322 | 40042 | 134475 3
2 |42] a0 | 40 | &0 | 150 | %0 44510 44510| 10 | 276 | 94 | 248 19767 | 700 | 700 | 44510 | 44510 |e232| Ok | 2480 | 45743 | 15478 10 EXY) ) 46576 | 86540 | Moed | 13213 b
3 [42] %00] 4 80C 750 TS0 D495 445.1 10 275 I 0.4 245 | 2:6.48 700 700 54954 445.10 ] 778.56 Ok I4 2 WD 120087 10 Rall 480 485.23 R 457 .90 1626.64 0
Deser 42| 500 300 | 00 | 800 | 00 - - Jwoltam| eaf24] coo | 50 | 50| oo 000 | 000 ] ok | sowu | om 000 10 M 000 000 0.0 0.00 000 o
soel 1 Je2f ool 40 | eo | 70 | 780 @5222] 445101 10 | 275 | 94 [ 245] 23450 | 700 | 700 | @522 | 44510 jee272] Ok | Maps | T8 | w2 | 10 4 [V €500 | 107040 | 4251 | 144169 3
2 142l &0 40 | e0 [ ™0 | ™0 5222] 44510 10 | 275 | 94 | 248] 2466 | 700 | 700 | es222 | 44510 |em72] ok | ses | 6wy | 20mss 10 314 .00 60021 | 107840 | 49649 | 166065 o
3 f42{e00| 450 | &0 | 70 | 7% 64094 44510 10 | 275 | o4 || 245] 21648 | 700 | 700 | 8499« | 44610 |778%6] Ok | aoor | Im | 1252 10 e an 48267 | 97322 | 49036 | 163452 o
Desar[ 42| 500 | 300 | 600 [ &0 | so0 - . 10|27 e4 | 246] o000 B0 | 500 0.00 000 | 000 | Ok | Xom aoc 000 10 34 000 000 000 .00 0.00 o
sealt 42l eo] 4o | ow P 750 | 750 75192| 44510] 10 [ 273 [ sd[[24s| 25277 | 7m0 | 700 | 7192 | 44510 Jou75) ok | s | S73w | w1082 0 N4 TR 72574 | 118083 | 45519 | 1517.30 o
2 |42] 8OO | 450 800 750 0 522 44510] 10 273 84 || 245 23459 700 700 86222 44510 ] 86272 Ok 166 94 895 7 318.26 10 X4 §.00 592.03 1078 40 486 37 162123 0
3 42| 800 450 600 T TS50 549 84 44510 | 10 273 94 || 245 21648 700 TOO 549 94 44510 | 77858 Ok 409 70 368 88 1229 60 10 314 4.00 480 47 873.22 49275 1642 52 0
Deeasl 42| 500 300 600 €00 500 - 10 s 94 ) 245 200 500 500 000 000 000 Dk 515 X 000 10 4 9.00 000 000 000 000 0
Joa t |42{ 8OO 450 600 750 750 549 94 445101 10 273 24 (] 248 648 700 700 549 94 445.10 7858 Ox X535 44327 1477 57 10 314 8.00 5a823 97322 384,99 1283 30 4
2 142} 600} 4% 600 7%0 TS0 44510 445101 10 ris] 94 || 248 137 87 700 700 44510 44510 | 63232 Ok 157 45 534 086 178268 10 e 500 476 15 965.40 389.25 1297 51 o
3 42| 800 450 600 750 750 543 94 445 10 10 ir 94 243 27646 00 700 549 94 44510 77858 Ol 3 80 37457 124961 10 24 4.00 48237 97322 490.85 1636 16 0
Cwear| 42/ 500 X0 600 60C 500 - - 10 273 04|} 248 000 500 S00 000 000 000 Ok 837 2 000 10 314 0.00 000 000 000 000 0
Jeo 1 (42| 800} 450 wdd 750 0 549 94 44530) W0 27 P4 || 248 21648 700 700 54994 44510 | 77858 Ok 0529 £HI29 151065 10 Na 8.00 585 69 73.22 3a7 53 1281 78 0
2 |42] 800 | 450 800 TS0 TS0 44510 44510 10 275 P4} 245 19787 700 700 44510 44510 | a2.X2 Ok 1842 a8 31 100425 10 34 800 47308 865.40 2235 1307 .85 0 4
342 e0] w0 | oo | ™0 | 0 64994 | 44510] 10 ] 275 | 94 (| 248] 21646 | 700 | 700 | 84994 | 44510 |77esa| ok | 40805 | Ios2 | 123608 10 34 ) 4009 | 97322 | 43224 | 164079 o . Y
Desarf42] 500 | 300 | 600 | 80 | =00 - - | 0| 2™ | e[| 245] 000 | S0 | 50 | 000 000 | 000 | Ox | 3 | oo 0.00 10 34 0.00 0.00 0.00 0.00 000 0 ] 0.00
en d 3 142| 80| 450 {60 [ T80 | 70 64094 | 44510 10 | 275 | 04[] 245( 21646 | 700 | 700 | 54004 | #4510 | 77856 Ok | 2ev76 | semt | 1r2n 1. 34 [ 57106 | 97322 | 40187 | 133958 o ] 500
b 2 42} &0 A5 00 TS50 T30 445.10 445401 10 s 9.4 (1 248 1797.87 700 700 445.10 44510 | 6232 Ok M7 44L ™4 145243 10 N4 §.00 463.67 865.40 401.73 1339.11 0 [ 800
3 |42]000] #%0 | 60 | 750 | ™ 44510) 44810| 10 | 27 [ v4|f 2] tore7 | 700 | 700 | 44s10 | 44510 [em2] ok Wwr | = o747 10 34 4% 42006 | 86640 | 43643 | 145150 0 . o0
Oeser[42[ 500] 30 | 800 T 60 | 800 - - J012mi 94[l24] o0 | 50 | w0 | ow 000 | 000 | ok 2477 [ 0.00 10 oY) 080 0.00 0.00 000 000 o ) [
o4zl 20l eo [ew | 70 [ 70 B4094] 44510| 10 | 275§ 94| 2451 21646 | 700 | 700 | 64904 | 44310 | 77858] Ok SHTE | 44632 | 140039 | W 314 90 €200 | 97022 | 47054 | 156348 0 ) [T7)
2 J42] 000| o0 | 00 | ™80 | ™0 44810 44810] 10 1 278 o4l 248] torer | To0 | 700 | 44810 | 480 [a22| o e | eam | 152> 10 34 ) 46515 | 86540 | 40025 | 133418 0 . 0
3 Jazie0] 0| 60| 70| ™0 Bao54 | aa890] 10 | 278 { 04]f2e8{ 21648 | 700 | 700 | 4984 | 4450 [ TRl o WO | wis | 1M | W ne .50 w4se | smn | s | 162877 | o A [T
Deewr}42| 800 300 | 00 | 600 | &0 . -~ | 0] 21| 94 24| 000 %00 | 600 | 000 000 | 600 | ok | Zawe [T 0.00 1 ¥4 ] 000 0.00 0.00 000 o . 000
Ty e 42[ 0| 400 | o0 | ™0 | ™ Ba094| 446101 10 | 208 | 9.4|| 248 21646 | 700 | 700 { 84694 | 4510 [7mmsel ok | zow | se31 | 18187 10 ¥4 ) 60887 | 97322 | 407.36 | 135784 7 500
42/ 20| #%0 | 60 | 750 | 7850 4510 44610 10 | 278 | 94| 248 wra7 | 700 | 700 | 44810 | «4510 {aRR| Ox | 272 | 4810 | 14367 [0 314 ] 46373 | 86640 | 40167 | 13891 < $.00
.3 J42] 803) 450 | 600 | TS0 | w0 610 ew10] 278 | 04/ [ 246 wrar | 100 { 7O | 4810 | 4610 [eme] o | ao% | e | emes 10 34 4 42896 | 06540 | 43045 | 145480 7 $.00
Osmar[42] 007 300 | 600 | ec0 | 80 . . {10} 27| o4[[24] o000 | 600 | 800 000 000 L oo | o | 2aee { o 0.00 " N ] 0.00 0.00 000 000 214 00
Jorg—Je2feo] wo [ ew [ 70 } 70 B4wo4 | 44610| 10 ] 276 | 04| 245] 21648 | 700 | 700 | 64994 | 44510 | 77858 ok | 20% | sOw | 1868 0 ¥4 [ 80545 | 97322 | 40077 | 136025 3Ma [}
2 J42/ 20| 40 | 60 | 780 | ™0 44510 44510 10 | 276 | 04[[2485] 19767 | 700 | 700 | 44510 | 4410 |62 Ok | ams2 | d10m 1360.36 ® 34 ) AG753 | 06540 | 407.07 | 136957 3 500
3 J42[ 0] 40 | 60 | ™0 | ™0 445101 446510 10 | 276 | 4[] 245[ tore7 | 700 | 700 | 44510 | #4510 [ 62| ox | 41780 | 27452 | #1508 D) N4 ] 42406 | 086540 | 44045 | 146818 34 ]
Oeaa[42) 600 | 300 | 600 | 600 | 800 . — [ o[ 2] o424 o000 0 | 600 0.0 000 | 000 | Ok X718 | 0 0.00 10 314 ) 0.00 0.00 ) 0.00 3t .00
Joq—t |42l 0001 €0 [ o0 | 780 | ™0 4994 aas10] 10 ] 278 ( va[[245] 21648 | 700 | 70 | seend | 44510 [RS8 ok 19041 | ST § 196036 10 e 1% B804 | 932 | 41428 | 13050 34 $.00
2 J42[o00] 450 | 600 | 70 | 780 44810] 446101 10 | 278 {"04[} 2481 10787 | 700 | 700 | 44510 | 44810 e[ oOx | 2537 | amss | 14016 10 ) 500 40050 | 06540 | 40486 | 134951 a4 [
3 Ja2[ 80| 450 | 60 | 780 | ™0 44510 44690} 1 vs | oa[T2a] tove7 | 700 | 700 | 44510 | 44810 |em32| On | 4ooed | 2mxe8 | w28 [ 34 ) 4ZI25 | 006540 | 43015 | 140049 34 400
Oesar| 42} 500 [ 2 F %00 | 00 16244 | 44510 TG | 94]] 246| 18624 | 800 | 600 | 22742 | 62313 (06831 Ok | 414 [ 117 | 1125 | 314 % 61906 | 63164 | 311900 | 10046 34 400
jona—t 42 &0l 40 e | s0 | ™0 T 6w0oi] aaio T6 | 94/ [ 245 21648 | 700 | 700 | 6498 | 44510 | 77006 Ok | 25288 | w72 | teesys | 0 34 ) 57360 | o3z | %056 | 133196 34 [
2 |42 %00 40 | 60 | ™0 | & 44610 ] 446.10 T | e[ J24( 19787 | 700 ; 700 | 4810 | 44810 [e@32]| Ok | andi o2 | 4l 1 314 500 47038 | o540 | es02 | 131673 34 800
S J42] eoo] 460 | oo | 0 [ o aas10] as10] 10 | 278 | 94| 2487 19767 | 700 | 700 [ 44610 | 44500 (o] On | 347 | zowms | 100618 [0 N4 ] 43048 | 6040 | 42594 | 1419081 e 5.00




Analisis Pertemuan Balok Kolom Arah X (As D)
Gasax Horieortal Goser Verthal -
B | Vel bk (W) | L baloktm) | L belok fm) | Tampeng bik cu S Vor Ve | A AvRengesp [ oml Voo Vi Voo A ‘AvRanghad
f ‘f wlhl w | b | mpew Vio Kaortrol | ™ ] )
m i ‘L jonen | kit In Im N kN L 4bh N] 4bh 1
= 42| so0 ] 200 800 600 =00 162 44 [ -0 [ 7 3499 500 S0 000 2742 192 43 Ok 97.77 04 65 31552 10 1« 2.00 13612 24053 104.42 348.05 1 314
1 (a2 ao| 40} &0 | 750 750 N 54954| O 10 [ 7 94 49 700 9 000 54394 | 45545 Ok 20856 248 67 2% 10 B 3.00 309.03 569,31 260.20 867,61 1b 314
S Taa[s0 | 40 | 80 | 70 | 70 - “510] 0| 0 [ o 71 7848 | 700 | @ 000 | 4510 [dese2| ox | 3na&7 | 378 11917 | 10 E 1.00 2786 | 46077 | 2201 | 14303 | 4 34
3 {42[ 80| «50 | ew | 750 | 750 “si0] 0| 0] o 7| 7648 | 70 { 70 000 w510 |3e862| Ok | 60 | 142 o141 10 3 100 2048 | 46077 | 2% | 709 | 1p 34
Desar| 42} 500 ] %00 | 600 | &0 | 50 . - o w0 o {%7] oo | 50 | s 000 000 | 000 | Ok | w64 | -9e43 | 8577 | w0 3ta 0.00 000 0.00 000 0.00 b 314
1 Ja2[ o0 #0 | &0 | 70 | "™ - 5994] 0] 10| 0 | pr | o04a0 | 700 | 700 | 000 | 5904 [45545] Or | 1173 | 33806 | 112687 10 314 400 316572 | 86931 | 25360 | 84532 | 1p 34
Jo T w0 | w0 | &0 | 76 | 7% . 44510] 0 w0 | 0 | b7 | 7648 | 700 | 700 000 | #4510 38862 Ok | 31401 | 8461 18202 10 314 100 24008 | 40077 | 200 | ?%63 | 10 314 3.0
3 {42] 800 | 450 | &0 | 750 | 780 . @aasi0] 0 | 10 ] 0 I P7] 7648 | 700 | 700 | 000 | 44530 | deme2] ox | «sas | 4803 | 1011 10 34 1.0 22643 | 46077 | 2434 | 7B1A4 0 314 30
Dever| 42| 500 300 | €00 | 600 { 600 . . 1 0] 0] o |pr| 000 | s | s 000 000 | 000 | Ok | 200712 | om0 000 10 3 0.00 0.00 000 0.00 000 0 34 0.5
1 |42[800] 40 | 600 | 70 | 780 - 54694] 0 | 10 | 0  p7| 9440 | 700 | 70 000 | 64004 | 4%45] ok | 10scr | %are | 1wmez 10 314 4% 31635 | Beod | 25208 | 843z 0 4 30
ATz ao] % [ & [ 70| w0 . 4510l 0] 10| o [p7[ 7648 | 700 | ™ 000 | #4510 |oeee2| o« | a3wosi | &rat 19270 10 EI 100 24045 | 48077 | 203 | 74k 0 314 30
3 la2] 00| @0 | 60 | 7% | 750 B “510] 0 0] o0 |7 [ 7848 | 700 [ 70 000 | #4510 | dse2] ok | aems | 4eat 8470 10 314 1.9 2822 | 46077 | 2485 | & o 314 38
Osear|42] 600] 30 | 600 | 600 | 800 . . 10| o @7 o000 | %0 | 0 | 00 000 | 00 | ok | s | 0w 000 10 X 0.00 0.00 000 000 000 o 314 [T
1 [42]80] @0 | a0 | 70 | ™0 . “5.10 10 | 0 [[97| 7648 | 700 | 700 | 000 | #4510 |3mee&2| oOx | 4 | 25714 | ez 10 314 300 26677 | 46077 | 20600 | 68334 o 34 3%
Jo4 Tzl o] %o | 6w | 70| 7o 4510 10 | 0 |97 ] 7648 | 70 | 70 | 000 | «3.10 | 38e2| Ok | o0& | 8800 13334 10 314 1.0 24047 | AB077 | 20% | 7343 o 34 350
AeD 3 [42] o0 | «50 | &0 | 700 | 700 4s510| 0 | w0 | o [[e7| 7648 | 700 | 70 [ 44510 | 3862| Ox | 41800 | 438 | -16400 10 3N 1.0 2623 | 40077 | zass | 7eim o 34 320
Desa{42] 500 300 | 600 | 800 | 800 . . 0] 10 ] o o] oo0 | 80 | 0 | o 000 | 000 ] O« | 2% | 000 000 10 3 000 000 0.00 000 00 D 314 0.0
1 142] 600] 40 | €0 | 70 | 750 f 4994 | 0 | 10 ] 0 (97| ves9 | 700 | ™0 0.0 S4094 | 4845] Ok CEREE T 10 3u 450 3702 | 56931 | 22N | 64098 0 34 100
Jo8—Taz] oo ] o [ oo | 70 | 70 . 44510] 01 10 | o |[87] 7648 | 700 | 700 | 000 | 44510 |3me>| ox | 0780 | &2 20340 10 314 1.00 24081 | 46077 | 21996 | 73321 0 314 0
3 [42[ 60| 0 { €0 | 790 | 780 . 54004| 0 | 10| o [[o7 ] o4s0 | 700 | 7m0 000 | w94 |4mas] ok | wsrr | es 1227 10 314 1.00 27994 | 86931 [ 20038 | 9645 0 4 100
Deserl42] 50| 300 | 60 | o0 | 600 5 . 0] 0] o{le7| ooo | 50 | =0 | o0 000 | 000 | ok | 2663 | 000 000 10 374 000 0.00 0.00 000 0.00 0 34 600
PO I K I I I I - ®222] 0| 10 | 0 [[97] 11206 | 70 | a0 000 | ©6222 64015 Ok | 10568 | 43449 | 144430 10 34 ) 0108 | 67510 | 29411 | o035 0 34 400
2 [«2[ 800 450 | 80 | 70 | 750 . @22z| 0 | 10 | o0 1|97 | 11208 | 70 | 20 | 000 | es222 {50015| ok | 0143 | 2878 | 7678 10 34 300 36387 | 67518 | a3 | onor o] 34 £90
3 Ja2| 60| 450 | &0 | 750 | 7%0 - 5984] 0 ) 10 | 0 [[87 ] o448 | 700 | 700 | OO0 | S4994 | 4645| Ok | €33 | 3612 12041 [ 34 1.00 7927 | 5931 | 2008 | sz | ol 31 00
Dweer]42] 500 200 | 000 | 90 | 500 - 0] 0 | 2 [[e7! o | %0 [ %0 | o® 000 | 00 | ox | z274 | 000 000 10 34 0.00 000 000 000 000 hid) 4 [
o2l |2z oo 4 e | 70 | 750 . 75162] 0 | 10 | 0 |97 ] 12920 | 700 | 700 | 000 | 7192 | &273] ok | w22 | 5000 | 17333 10 314 600 43915 | 77841 | 312 | 113085 | fo) 34 0
2 [42] 600 <50 | 6w | T | 750 65222| 0 | 10 | 0 |97 | 11206 | 700 | w00 | 0G0 | 65222 |s015] ok | 358 | zmsr | 7ease 10 Jie R %352 | 67508 | aner | oz | ho 3 4%
3 {e2| 800] 40| 600 | 750 | 7%0 54994 | 0 § 10 | 0 [|97 ] 9449 | 700 | 00 | 000 | 54994 | 45%6545] Ok | 4962 | 83 11943 0 314 1.00 27921 | 56931 | 29040 | 6700 | [ig 314 400
Owsar| 42] 500 | 30 | 60 | &0 | 500 . B 0| 10| o {|e7] oo | s | s 000 000 | 000 | ox | 19651 00 ©00 10 314 0.00 000 0w | o000 000 1d 314 w00
Jos 1 [42| 800 | 4% 600 S0 750 - 54994 | O 10 0 87 54 43 700 ~oC 000 54994 | 45545 O 11248 34297 1143 24 10 314 4.00 31587 56931 253.34 B44 48 10 314 3100
2 [42] a0 | «0 | 800 | 70 | 750 wasio| o 10| o {Jo7 ]| 76 | 70 | tor | 000 usiu | weez| O | swes 777 19258 10 314 1.00 74044 | 46077 | 703 | 73443 | [1d 3 300
3 (42| 60| 450 | 60 | T0 | o - 50041 0 | 10 | 0 [[87 [ 449 | 700 | voc 000 | 54994 | 45645| o= | 41565 | 380 13266 10 314 1.00 2799 | 86931 | 289% | eeas2 | |1 3 300
Desar|42) 500 | 30 | 600 | ®o0 | 800 3 g 0 ) 0] o Jle7] ooo | o | soc | oo 000 | 000 | o« { w7d | om0 000 10 ) 0.00 000 000 000 [ 1 3u 900
Joo|t J42{ 0] a0 ow ]| 7o | o 5 S4084] 0 | 10 | 0 [[97] o449 | 700 | 70¢ | 000 | 54994 | 4645] Ox | 12040 | 3206 | toms1 10 T4 400 314me | 66631 | 25432 | saz7a | [0 3 300
2 {42] 000 450 | &0 | 750 | 780 3 4510 10 | 0 |[97| 7848 | 700 | 700 | 000 | 4510 |3eez] O | 1581 | s301 17870 10 4 100 2390 | 46077 | 22087 | 73624 | |1 314 300
3 (42 600 ( 450 | 800 | 70 | T8 . T 0 | 0 [[e7] 944 | 700 | 700 | 000 | seo94 [ 4645] ox | arats | waw 12424 19 214 1.0 27948 | 56031 | 2083 | 910 | |1 3u 3.00
Desar| 42} 600 | 300 | 600 | 600 | 500 3 . 0 | 0 |[9r| 060 | 50 | 30 | o 000 | oo | ox | w7e | o0 600 10 214 0.00 0.00 0.00 000 000 1 34 .00
o] 1 J42] 800 4% [ €0 | 70 | 780 . B4094| 0 | 10 { 0 [ 97| o448 | 700 | 700 | 000 | 64994 | 4B45] Ox | 1zeé1 | xoea | 11008 10 214 [ 31543 | 66031 | 2%.68 | 64626 | |0 34 300
2 42| &) 40 | 6w | 70 { T80 3 44510] 0 - 10 | 0 J[97] 7648 | 70 | 700 | 000 | 44510 [3ee2] ox | 33w | %an2 18241 10 314 190 24010 | 48077 | 2088 | 765 | |9 34 300
STl e | s | = | 7w T 610) © 10 | 0 {97 ] 7eas | 700 | 70 | 0G0 | 4510 Jmer| ox | 775 | 4wi3 | &7r 10 314 .00 2677 | 40077 | 23461 | 7Hiee | |1 314 200_|
Desar| 42| 500 | 300 [ 000 [ &0 | &0 . - 1 01| 0 [e7] oo | s0 ] 0| 0% o0 ! 000 | Ox | wer4 | o000 0.00 10 34 0.00 0.00 0.00 000 000 3 4 000
011 42| 600 45 | 0 | ™™ T80 . 640 54 9 7 .45 700 700 0.00 54094 | 4545( Ok 8.5 800 1161.96 19 N4 4,00 R3] 560.31 30 84355 1 314 1.0
421 0] 40 | eo | 70 | T80 . 24510 3 7| 7640 | 700 | 70 | 000 | 44810 {3me2| Ok | s | &08 19021 10 314 100 24038 | 46077 | 2041 | 73470 | |9 314 .00
42( 80| 40 | 60 | 70 | 780 . [T 1 7] 94 | 700 | 70 | 000 | 4004 |48as] Ox | 4608 | »ee 1283 W 314 1.00 To71_| 58031 | w60 | 0530 314 %00
Osaari 421 500 { 300 500 A0 800 . - 1 87 noo 80 80 0.00 0.00 000 Ok 166.08 200 N 10 4 0.00 0.00 0.00 0.00 0.00 M4 .00
asolgogdfe2f et #o | ew | 70 | 750 . 4094 1 97] 9440 } 700 | 70 | GO0 | 54094 (45| Ox | weir | 3G | 1sise | 10 34 a% 3618 | 66931 | 2313 | s37e 314 200
2 |42] 80| 450 | 600 | 780 | 780 . “819 0 0 | 97| 734 | 700 | 7@ | OW | 440.10 {d8e62] o | 3es | sass 180.68 0 34 1.00 036 | 46077 | 2042 | TMT4 314 3.0
3 420 eo0f 460 { 60 | 70 | 780 44b10] 0§ 10 | 0 [ w7 7848 | 700 | 7m0 | 030 | adsi0 | 38882] Ok | 4796 | wox | -16444 10 314 1.00 2282 | 48017 | 2454 | 8179 54 3.00
Deaar] 42} 500} 300 | 600 | 600 | 00 . B 6{ 1wl 0o erl ow | 60 0| 00 200 | 000 | Ox | a3 | o 000 10 34 0.00 000 900 000 000 1 314) 0.0
Joqd— 42| 80 480 | e |70 | 7m0 T 54994] 0 ) 10 | 0 | ©7] odeo | 700 | 70 | 000 | 84994 |456e5] O 12 | %70 | 19110 | 10 34 490 Mees | 86931 | 25208 | 822 || W 34 30
2 [42| 00| 40 | 800 | 780 |} 780 . “50] 0] 10 | 0o I o7 ] 7648 | 700 | 700 | 000 | 44510 |3ee82| O« | Mo&2 | 891C 190 10 34 1.0 205 | 40077 | zm18 | 1Hw 314 300
3 |42] 800] 40 | 600 | 750 | T80 . 4510| 0 ] 10 | 0 § 97| 7648 | 700 | 700 | 000 | 4510 |dmeax| ok | 750 | s | -i&2e2 10 34 100 22630 | 46077 | 23447 | 78156 ] 34| 300
Oeew| 42| 600] 30 | 60 | @00 | 800 N B 0) 0] of{we7| om | 8o | s | o000 000 ) 000 | Ox | w4t | 000 000 10 M4 0.00 0.00 000 000 000 b 34 0.00
1o 432[ 800( 460 | 60 | T80 | 780 . 64094]| 0} 10 | 0 | 97| o440 | 700 | 700 | 000 | 64004 |45645] O | w6 | 3681 | 1iwde 10 314 200 31860 | 66931 | a7z | BasT2 b 34 300
42| 80| 450 | 60 | 70 | 760 . “510] 0 | 10 | 0 | 97] 7648 | 700 | 700 { 000 | 44510 |3mmaz2] on | e | sa1z 180.44 10 314 1.00 24003 | #6077 | 2014 | 7360 b 34 3.00
42{ 0] &0 | 60 [ ™0 | 780 . «sio] 0 | 1 0 [ 97| 7840 | oo | 700 | 000 | 44510 | mez]| Ox | wiser | 4am | 617 10 314 1.00 22638 | 48077 | 2% | 78130 b 34 .00
Ouam| 42] 500 300 | 600 | 80 | 800 f X G K 97| S0 | 600 | 800 | 000 | a4z [weas]| ox wet | e 31204 Y 100 13615 | 24053 | 1043 | 796 ] 34 2.00
Josg— 143} 801 0T e0 | o | 7w . Bewsd| 0 I 9 ©7 | 0449 | 700 | 700 | CO0 | 64004 |ama6| Ox { W7a0 | 24086 | ema 314 300 3010 _| see31 | 2021 | earsr ] £l 1%
K 2 |42] 600| 450 § &0 T80 750 - 44810f © 10 0 87 7048 00 0 000 o XHET) Dk perd ] Er ] 12087 34 100 2279 480.77 2286 14253 o 314 30
3 |42] 800] 450 | 60 | %0 { 7% asic] 01 0] o er] 7848 | 700 | re0 | 000 | #4610 [ Me%2] ™ | wa | &2 2% 10 34 180 22057 | 46077 | 2120 | Tr0es o 34 300




PENENTUAN KOLOM C dan D

. Kolom Type1 (As 1 15)

: Kolom I Dimensi Tul Lentur .
Dasar K1-D 600/600 7Dzz P10-60 P10-150
K 1 1 K1-1 600/600 7D22 P10-60 £10-150
2 K1-2 600/600 sD22 P10-90 P10-150
3 K1-3 600/600 s5D22 P10-150 P10-150
Dimensi Tul Lamur
600/600 1Dzz 2P1o-130 P1o-150
K 2 1 K2-1 600/600 7D22 2P10-130 | P10-150
2 K2-2 600/600 6D22 2P10-100 | P10-150
3 K2-3 600/600 5D22 P10-100 | Pt10-150
. KoIomTyg 3 As2 5dan As 8-14
Kolom B‘d a“m Dimensi | Tul Lantur
R “lantal . - Jasrah i1 Dy
K3-D 600/600 7D22 2P10-100 ] P10-160
K3 1 K3-1 600/600 sD22 2P10-100 | P10-160 |
2 K3-2 600/600 sD22 P10-70 P10-100
3 K3-3 600/600 5D22 P10-160 | P10-160




PENENTUAN PERTEMUAN BALOK KOLOM C dan D

J Dimensi Rangkap
Dasar K1-D 600/600 4
J1 1 K1-1 600/600 4
2 K1-2 600/600 4
3 K1-3 600/600 4
2. &7)
-Kolom: ™ s | Dimensi | Rangkay ST e
K2-D 600/600 4 4P10 4P10
J2 1 K2-1 600/600 4 7P10 5P10
2 K2-2 600/600 4 5P10 5P10
3 K2-3 600/600 4 4P10 5P10
Dimensi Rangkép
600/600 4
600/600 4
600/600 4
600/600 4
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PERHITUNGAN JULANGAN BALOK SLOOF ARAHX (AS-C)
Dimensi Balok Sloof = (300 x 500} bblk= 300 mm bkim= 600 mm
fc 225 MPa hblk= 500 mm hkim= 600 mm Comb. Gempa x
fy: 350 MPa Ptul= 16 mm
Prosentase untuk menambah atau mengurangi pada distribusi momen =30.(1-4/3.{{p-p')/pb}) = 10 %
PORTAL ARAH X ; Y=2,76 m (AS C) ' ,
| | Muawal | WMu | Mul W R AN B “Rn | d-idada] Tul | Rn | p |Aspau | 2| A | - | Tul | Asada |- a JIFMn.1
rrame | || o [roun | © (2Rl L | | e | v | o | patar|bars | ®*% {poki] et el o | " {pakai] e |- i {245
Btg1-2 |T] 1024 92.2 |115.2/0.029] 0.022 | 0.0C4] 0.011(18.3} 3.463 | 333 | 400 | T.Seb} 2.40| 0.008 }0.008] 915 ]|16}201.06{4.55] & |]1005.31| 61.33(|[129.95] Oke
711 Li 650 75.3 1 94.1 10.029}0.022]0.004]0.011]18.3} 3.463 | 301 | 400 | T.Seb ] 1.96| 0.006 |0.006] 747 |16)201.06]3.72] 4 | 804.25 | 49.06}]/105.68)] Oke
Btg2-3 |T| 1022 92.0 1114.9]10.029] 0.022 | 0.004 | 0.011] 18.3| 3.463 | 333 | 400 | T.Seb | 2.39) 0.008 ]0.008] 913 |16]201.06|4.54f & |1005.31| 61.33}/125.95|| Oke
712 L] 59.0 69.2 | 86.6 | 0.029] 0.022 | 0.004 | 0.011 | 1B.3] 3.463 | 289 | 400 | T.Seb} 1.80} 0.006 |0.006] 687 |16]201.06[3.42] 4 | 804.25 | 49.06/|/105.69]] Oke
Btg34 |[T| 999 89.9 1112.410.029) 0.022 | 0.004 ] 0.011] 18.3| 3.463 | 32¢ | 400 | T.Seb ] 2.34| 0.007 |0.007] 893 |16]201.06]4.44| & |1005.31] 61.33/}1129.95}] Oke
713 L] 569 66.9 | 83.6 | 0.029) 0.022 ] 0.004 ) 0.011} 1B.3| 3.463 | 284 | 400 | T.Seb | 1.74 | 0.006 ]0.006} 664 ]16]201.06}3.30] 4 |} 804.25}] 43.06}}1105.69]} Oke
Btg4-5 |T| 956 86.1 |107.6|0.029| 0.022 | 0.004 | 0.011| 18.3] 3.463 | 322 | 400 | T.Seb | 2.24 | 0.007 |0.007} 855 [16{201.06]4.25] & |[1005.31| 61.33{[129.95]| Oke
714 L| 844 94.0 {117.510.029§ 0.022 1 0.004} 0.011] 16.3| 3463 | 336 | 400 | T.Seb | 2.45| 0.008 0.008{ 933 [16|201.06/464| 5 [1005.31] 61.33/]129.95] Oke
Btg3-6 |T| 927 83.5 |104.3]0.029| 0.022 | 0.004 | 0.011} 18.3| 3.463 | 317 | 400 | T.Seb| 2.17} 0.007 }]0.07| 829 ]16]|201.06{4.121 5 |1005.31| 61.33}]129.95| Oke
715 L[ 512 60.4 | 75.6 | 0.029f 0.022{ 0.004{0.011{ 18.3] 3.463 | 270 | 400 | T.Seb | 1.57} 0.005 | 0.C05| 600 |i6}201.06{2.98] 3 | 603.19| 36.80 | 80.56!| Oke
Btg6-7 |T| 95.1 85.6 | 107.0] 0.029| 0.022 ] 0.004 | 0.011] 18.3| 3.463 | 321 | 400 | T.Seb | 2.23 | 0.007 |0.C07|{ 850 |16]|201.06}423| 5 {1005.31] 61.33 J 129.95] Oke
716 L 534 62.9 | 78.6 | 0.029| 0.022 | 0.004 | 0.011| 18.3| 3.463 | 275 | 400 { T.Seb | 1.64| 0.005 |0.G05| 624 |16]201.06}3.11] 4 | 804.25| 49.08 | 105.69| Oke
Btg7-8 |T| 970 87.3 1109.1]0.029] 0.022 { 0.004 { 0.011] 18.3] 3.463 | 324 | 400 | T.Seb | 2.27| 0.007 |0.007| 866 |16|201.06|4.31] 5 |]1005.31§ 61.33 {129.95| Oke
717 L| 555 65.2 | 81.510.029} 0.022 } 0.004 | 0.011] 18.3| 3463 | 280 | 400 | T.Seb | 1.70] 0.005 }0.005] 648 |16]201.06]3.22| 4 | 804.25 | 49.06 | 105.69] Oke
Btg89 |T| 941 84.7 [105.8]0.029f 0.022 | 0.004] 0.011] 18.3| 3.463 | 319 | 400 | T.Seb | 2.21] 0.007 }0.007] 841 ]16]201.06/4.18] 5 |1005.31| 61.33 | 129.95| Oke
718 L] 526 62.0 | 77.5 10.029} 0.022 § 0.004§0.011] 18.3] 3.463 | 273 | 400 | T.Seb | 1.62} 0.005 {0.005{ 616 |16]201.06]3.06/ 4 | 804.25] 49.06 | 105.69] Oke
Btg8-10 | T] 94.0 84.6 | 105.8| 0.029] 0.022 | 0.004 | 0.011] 18.3| 3463 | 319 | 400 | T.Seb | 2.20| 0.007 0.067f 840 |46(201.08]4.18] & |1005.231] 61.33 ] 129.95] Cke
719 L{f 520 81.4 | 76.8 | 0.029} 0.022 | 0.004 ] 0.011} 18.3{ 3.463 | 272 | 400 | 7.Seb| 1.60) 0.005 }0.005| 610 ]16§201.06|3.03] 4 | 804.25| 49.0668 | 105.69] Oke
Btg10-11 | T| 94.3 84.8 {106.1{0.029{ 0.022 | 0.004§0.011] 18.3| 3463 | 320 | 400 | T.Seb | 2.21 | 0.007 |0.007| 842 |16]1201.06]4.19] 6 |1005.31] 61.33 129.9$ Oke
720 L| 529 623 | 77.9]0.029] 0.022 | 0.004 | 0.011| 183 | 3463 | 274 | 400 | T.Seb | 1.62] 0.005 {0.005] 619 |16]201.06]3.08] 4 | 804.25 ] 49. 105.60 | Oke
Btg 11-12 | T| 91.9 82.7 |103.4]0.029} 0.022 ] 0004]0.6i1{18.3| 3.463 | 315 400 | T.Seb| 2.15] 0.007 |0.007| 821 }16|201.06|4.08| & [1005.31| 61.33[] 129.95{ Oke
721 L] 504 53.6 | 74.5 [0.029] 0.022 | 0.004 | 0.011] [18.3] 3.463 | 26B | 400 | T.8eb | 1.55| 0.005 [0.005] 591 |16]|201.0612.94f 3 | 603.19| 36.80|| 80.56 | Oke
Btg 12-13 | T| 926 834 ]104.2)0.029] 0.022 | 0.004 | 0.011| 18.3] 3.463 | 317 | 400 | T.Seb | 2.17| 0.007 §0.007| 828 ]|16]201.06|4.12| & |1005.31| 61.33]} 129.95| Oke
722 L} 537 63.0 | 78.8 }0.029] 0.022 | 0.004] 0.011]| 18.3| 3.463 | 275 | 400 | T.Seb | 1.64] 0.005 |0.005| 625 |16§201.06[(3.11| 4 | 804.25| 49.06/| 105.65] Oke
Btg 13-14 | T| 89.7 80.7 | 100.9(0.029| 0.022 | 0.004 { 0.011[18.3] 3.463 | 312 | 400 | T.Seb | 2.10] 0.007 {0.007| 801 ]161201.06/3.98f 4 | 804.25| 49.06]| 105.68| Oke
723 L{ 533 62.3 | 77.8 1 0.029} 0.022 { 0.004 { 0.01118.3} 3.463 | 274 | 400 | T.Seb| 1.62| 0.005 |0.005{ 618 |[16]201.06{3.C71 4 | 604.25 | 49.06[] 105.68{ Oke
Big14-15 | T] 942 848 [106.0]0.028{ 0.022 | 0.004 ] 0.011}[18.3| 3.463 | 319 | 400 | T.3eb| 2.21] 0.007 }0.007| 842 [16]|201.06{4.19] 5 |1005.31| 61.32|] 129.95] Oke
724 L| 502 59.6 | 74.5 | 0.028{ 0.022 | 0.004 | 0.011}18.3] 3.463 } 268 | 400 |T.Seb 1.56| 0.005 j0.005! 592 116]201.06}2.94{ 3 | 603.19| 36.8D(| 80. Oke




PERHIT

UNGAN TULANGAN BALOK SLOOF ARAH X (AS -D)

Dimensi Balok Sloof = (300 x 500) bblk= 300. mm bkim= 600 mm
f¢' 225 MPa hblk= 500 mm hkim= 600 mm Comb. Gempa X
fy: 350 MPa Gtul= 16 mm
Prosentase untuk menambah atau mengurangi pada distribusi mgmen q=30.(1-4/3.{(p-p)/pb}) = 10 %
PORTAL ARAH X ; Y=12,75m (AS D)
T ITMuawat]: Mu [Mws]. | o | m | -Rn | d|dada] Tul | Rn o | Asptu [@]cAm | o | Tul |iAse ™
FRAME | |-woum o oisrd | ko, Pb(pmaxipming | mm| peri | poss | mm | Pakai} baru P 292 | pakai| - v [ gm? | 7| Pakeijomm? |¥mm 4]
Btg 1-2 T)] 1237 114.3 | 139.1} 0.029] 0.022 | 0.00410.011| 18.3| 3.463 | 366 | 400 | T.Seb | 2.90] 0.009 |0.009] 1105 | 16| 201.06 6 |1208.37 1
697 L 87.3 99.7 |1246]0.029} 0.022 | 0.004 | 0.011) 18.3| 3463 | 346 | 400 | T.Seb | 2.60| 0.008 |0.008] 990 |16]201.0614.92] & |1005.31 1
Btg2-3 |T| 1204 | 108.3 | 135.4{0.029] 0.022 | 0.004}0.011] 183] 3.463 | 361 | 400 | T.Seb | 2.82) 0.009 |0.009] 1076 }16]201.06|535] 6 |1206.37| 73.59 ||163.36 | Oke
698 L 79.2 91.2 |114.0|0.029| 0.022 | 0.004 | 0.011] 18/3] 3463 | 331 | 400 | T.Seb | 2.38| 0.008 |0.008] 906 |16]201.06{45G0|] & |1005.31| 61.33 |{1£9.95||Oke
Btg 34 T 119.7 107.8 | 134.7]0.029] 0.022 | 0.004 | 0.011| 183} 3.463 | 360 | 400 | T.Seh | 2.81 | 0.009 {0.009] 1070 {16} 201.06|532] 6 |1206.37| 73.59 |[163.36 | | Oke
699 L 78.6 806 |113.3}0.029} 0.022]0.004]0.011118/3] 3.463 | 330 | 400 | T.Seb| 2.36| 0.007 |0.007] 900 |16]201.06}447] & |1005.31]| 61.33 |{129.95]| Oke
Btg 4-5 T| 117.5 105.8 | 132.2]0.029] 0.022 | 0.004 | 0.011]| 18]3| 3.463 | 357 | 400 | T.Seb | 2.75| 0.009 ]0.009] 1050 |16]201.06|522] 6 |1206.37| 73.59 |{163.36 || Oke
700 L 76.6 884 | 110.4|0.029] 0.022 ] 0.004}0.011] 18/3} 3.463 | 326 | 400 | T.Seb | 2.30} 0.007 |0.007] 877 {16}201.06]4.36 5 1005.31| 61.33 |{129.95 || Oke
Btg 5-6 T 116.3 104.6 | 130.8} 0.029] 0.022 } 0.004 | 0.011}18/3| 3.463 | 355 | 400 | T.Seb | 2.72| 0.009 |0.003| 1039 | 16| 201.06|5.17 [ 1206.37) 73.59 |{163.36 | | Oke
701 L 74.8 86.4 |108.0]0.029] 0.022 ] 0.004 | 0.011}18/3| 3.463 | 322 | 400 | T.Seb | 2.25| 0.007 {0.007] 858 |16 201.06;4.27 5 1005.31{ 61.33 |{129.95 {| Oke
Btg 6-7 T 1171 105.4.1131.7]10.029] 0.022 | 0.004 | 0.011]| 18/3| 3.463 | 356 | 400 | T.Seb | 2.74 | 0.009 |0.003| 1046 |16} 201.06]5.20 6 1206.371 73.59 |{153.36 || Oke
702 L 755 87.2 |109.0}0.029| 0.022 | 0.004 | 0.011] 18/3| 3.463 | 324 | 400 | T.Seb | 2.27| 0.007 |[0.007| 865 | 16| 211.06]4.30 5 [1005.31] 61.33 |{129.95 || Oke
Btg 7-8 T| 117.9 106.1 | 132.7] 0.023} 0.022 | 0.004 | 0.011] 18/3| 3.463 { 357 | 400 | T.Seb | 2.76] 0.009 |0.003| 1054 |16} 201.06]524] & |1206.37| 73.59 ||{153.36 || Oke
703 L 76.8 88.5 | 110.7]0.029] 0.022 | 0.004 | 0.011} 18/3| 3463 | 326 | 400 | T.Seb | 2.31] 0.007 ]0.007| 879 |16]201.06|4.37] 6 |1005.31| 61.33 |{129.95|; Oke
Btg 8-9 T| 1154 103.9 | 129.8] 0.029] 0.022 | 0.004 | 0.011] 18|3} 3.463 | 354 | 400 | T.Seb | 2.70 | 0.009 |0.008] 1031 |16]221.06|513| 6 |1206.37| 73.59 ||153.36 || Oke
704 L 74.0 855 |106.9]0.029 0.022 | 0.004 | 0.011] 18|3| 3.463 | 321 | 400 | T.Seb | 2.23| 0.007 |0.007| 849 [16]201.06]422] 5 |1005.31] 61.33 |{129.95]; Ok»
Btg9-10 |T| 1145 103.1 | 128.810.029) 0.022 | 0.004] 0.011] 18/3| 3.463 | 352 { 400 | T.Seb| 2.68| 0.009 |0.009] 1023 | 16| 201.06|5.09] 6 |[1206.37| 73.59 ||153.36 || Oke
705 L 73.1 84.5 | 105.7]0.029] 0.022 | 0.004 | 0.011] 18|3| 3.463 | 319 | 400 | T.Seb | 2.20} ©.007 |0.007] 839 |18]|201.06|4.17] 5 |1005.31| 61.33 [[129.95] Oke
Btg 10-11 | T|] 113.9 102.5 | 128.1]0.029} 0.022 j 0.004 { 0.011] 18/3| 3463 | 351 | 400 | T.Seb 2.67] 0.008 |0.008] 1018 | 16]201.06|5.06] 6 |1206.37] 73.59 |/153.36 || Oke
706 L 72.4 83.8 | 104.7]0.029] 0.022 | 0.004 | 0.011] 18[3| 3.463 | 318 | 40C | T.Seb | 2.18 | 0.007 |0.007] 832 }|16][201.06|4.14] & |1005.31| 61.33 |/129.95 || Oke
Btg 11-12 | T| 1129 101.6 | 127.01 0.029] 0.022 | 0.004 | 0.011] 18|3| 3.463 | 350 | 400 | T.Seb | 2.65] 0.008 |0.008| 1009 | 16| 201.06|502| 6 |1206.37| 73.59 ||153.36 || Oke
707 L 71.5 82.8 |103.5]0.029 0.022 | 0.004 | 0.011} 18/3] 3.463 | 316 | 400 | T.Seb | 2.16| 0.007 |0.007] 822 |16} 201.06|4.08] &5 ]1005.31] 61.33 ||129.95|| Oke
Btg 12-13 (T| 113.7 102.3 | 127.9]0.029] 0.022 | 0.004 | 0.011] 18/3| 3.463 | 351 | 400 | T.Seb | 2.66| 0.008 [0.008] 1015 |16] 201.06|505} 6 |1206.37| 73.59 | 153.36 || Oke
708 L 72.1 83.5 ]104.4]0.029} 0.02210.004]0.011| 18(3 | 3.463 | 317 | 400 | T.Seb | 2.17] 0.007 ]0.007] 829 |16]201.06|4.12] 5 [1005.31] 61.33 | 129.95{| Oke
Btg13-14 | T| 113.1 101.8 | 127.2] 0.029] °.022 | 0.004 [ 0.011] 18/3| 3.463 | 350 | 400 | T.Seb| 2.65] 0.008 {0.008] 1011 |16 201.06}503] 6 |1206.37| 73.59 {153.36 || Oke
709 L 71.5 82.8 ;103.5]0.029] 0.022 | 0.004 | 0.011] 18/3| 3.463 | 316 | 400 | T.Sek | 2.16 | 0.007 {0.007] 822 |48]|201.06|4.09] & |1005.31} 61.33 |/ 129.95 || Oke
Btg 14-15 | T 1174 105.6 | 132.0] 0.029{ 0.022 | 0.004 | 0.011} 18/3| 3.463 | 357 | 400 | T.Seb | 2.75] 0.009 }0.009] 1049 | 16| 201.06]522] 6 |1206.37| 73.59 [ 153.36 || Oke
710 L} 727 84.5 [105.6]0.029; 0.022 | 0.004]0.011] 18,3} 3.463 | 319 | 400 | T.Seb | 2.20] 0.007 {0.0C7| 839 |[16]201.06|4.17] 5 |1005.31] 61.33 [ 120.95| Oke




PERHITUNGAN TULANGAN BALOK SLOOF ARAHY (AS -1)

Dimensi Balok Sloof = (300 x 500} bblk= 300 mm bkim= 600 mm
fc' 225 MPa hblk= 500 mm hkim= 600 mm
fy: 350 MPa @tul= 16 mm
Prosentase untuk menambah atau mengurangi pada distribusi momen G=30.(1-4/3.{(p-p'Y/pb}) = 10 %
PORTAL ARAHY ; X=0m
: | Muawal |- Mu | MW | S O ) m Rn d -|dada] Tul | Rn p |Aspiu | B | Aw Tul | Asada a n. |1
FWE |sikNm | ‘Distrb | kNm o pmax pmln “pakal ITI‘JE “periu | potu-| 'mm | Pakal| baru ,P.d’ pakai] mm? fromd mm? | " | Pakai| - imm? | mm [ igNm ih:“
BtgC-D |T| 190.2 171.2 | 214.0{0.029} 0.022 | 0.004 | 0.011] 18.3] 3463 | 454 | 400 |T.Rang I.ihat Pada Perhitungan Balok TULANGAN RANGKAP
1 L] 722 | 91.2 |1140]0.029] 0.022]0.004] 0.011] 188} 3.463 | 331 | 400 T.Seb|2.37| 0.008 [0.008] 905 [16]201.06]4.50] & [1005.31] 61.33 [hpo.95] Joke
PERHITUNGAN TULANGAN BALOK SLOOF ARAHY (AS -15)
Dimensi Balok Sloof = (300 x 500) bblkk= 300 mm bkim= 600 mm )
fc' 225 MPa hblk= 500 mm hkim= 600 mm
fy: 350 MPa SGtul= 16 mm
Prosentase untuk menambah atau mengurangi pada distribusi mgmen q=30.(1-4/3.{(p-p")/pb}) = 10 %
PORTAL ARAHY ; X=56 m
FRAME Mu awal I.Wu' Muwé pb | pmax|p min p Rn d |dada Tul. Rn p ada p . Aspiu | @ | Aig n Tull Assde a Mn Sheck
KNm | Distrb | KNm pakal | m periu | peru | mm | Pakai| baiu pakai| mm? |mm| mm? Pakai] mm? | mm }| KNm
BtgC-D |T| 1916 172.5 | 215.6| 0.029| 0.622 | 0.004 | 0.011}| 18 3.463 | 456 | 400 |T.Ran L:hat Pada Perhitungan Balok TULANGAN RANGKAP
106 [Lf 725 | 916 [114.5]0.029( 0.022{0.004]0.011] 18/3] 3.463 | 332 | 400 | T.8eb | 2.39| 0.008 [0.008] 910 [16]201.06]4.52] & [1005.31] 61.33 [[120.95]| Oke




Perhitungan Tulangan Rangkap Pada Balok Sloof Arah Y

b blk=

300

Dimensi Balok SIoof="(300x500)-

h blk =

500

Prosentase untuk menambah atau mengurangi pada distribusi momen q = 30.(1-4/3. {(p—p )Ipb}) =

10 %

L <D 2 as~1 C-D:as 15

Frame / Balok | 17 Sloof Tump | 106 / Sloof Tump
—_ —— —————_———_ ——
Mu (KN.m) 190.1834 191.64
Mu Distribsi 171.17 172.48
MW® (KN.m) 213.956 215.595
fc (Mpa) 225 225
fy TD (Mpa) 350 350
B1 0.85 0.85
b ada (mm) 300 300
h ada (mm) 500 500
d' (mm) 100 100
d ada (mm) 400 400
ob 0.0293 0.0293
pmax 0.0220 0.0220
p pakai 0.0110 0.0110
m- 18.301 18.301
Rn 3.463 3.463
d perlu (mm) 453.84 455.57

Pakal Tul T.Rngkap T.Rngkap

As1 (mm°) 1320.06 1320.06
a (mm) 80.526 80.526
Mn1 (KN.m) 166.206 166,206

i Tul.Desak ‘. Tul.Desak Tul.Desak - -
Mn2 (KN.m) 47.751 49.389
fs' (Mpa) -33.333 -33.333
fs’ pakai - 350 350
As' (mm-) 454.770 470.376
@ tul (mm) 16 168
A1Q (mm?) 201.062 201.062
n 2.262 2.339
n ada desak 3 3
As' ada (mm?) 603.186 603.186 !
A Tulerk - ] TulTark Tul.Tarlk f
As (mm?) 1774.826 1790.432 !
n 8.827 8.905 f
n ada tarik 9 9
As ada (mm?) 1809.557 1809.557 ?
p 0.015 0.015 »
o' 0.005 0.005
p-p' 0.010 0.010
fs' -93.017 -93.017
a (mm) 120.166 120.166
Mn (KN.m) 217.524 217.524
Safety" 4} LOKC Y oK't




PERHITUNGAN M nak - BALOK SLOOF

PORTALARAH X ; Y=2,76 m (ASC) TINJAUAN ARAH X (ASC ) .
Blk Induk Tump Lap | TmpLep| Tump Lap (ITompilap p p1 pt p aktual fs’ fs’pakal a - MM Mn2 Mnak- n nak-+
" (Frame) atas | bawah |bwh/atas|As (trk) = [As (trk) || As'{dsk) | {tark) | (desak) | (p-p') ) Tul.Lap | Mpa | Mpa | mm2 KNm | KNm | KNm _NL.
Btg 1-2 5D 164 D 16f 2 D16 1005.31 [ 804.25 402.12 {0.0084{ 0.0034 { 0.0050 0.0067 { 786.03 | 350.00 36.80 80.56 | 42.22 12279 { {4.20 TW
Btg 2-3 5D 18] 4 D 16| 2 D 16| 1005.31] 804.25 402,12 {0.0084} 0.0034 | 0.0050 0.0067 | 786.03 | 350.00 | - 36.80 8056 | 42.22 122,79 {220 | 105.69
Btg 34 5D 16/ 4 D 16/ 2 D 16 | 1005.31{ 804.25 402.12 |0.0084| 0.0034 | 0.0050 0.0087 | 786.03 | 350.00 | ~ 36.80 80.56 | 42.22 122.791 14.20 § 105.69
Btg 4-5 5D 16| 5 D 16| 2 D16} 1005.31] 1005.31|] 402.12 }0.0084| 0.0034 ] 0.0050 0.0084 | 786.03 | 350.00 36.80 80.56 | 42.22 122.79 | (4.71 | 1290.85
Btg 5-6 5D 18} 3 D 16| 2 D 16| 1005.31 | 603.19 402.12 |0.0084| 0.0034 | 0.0050 0.0050 | 786.03 | 350.00 36.80 80.56 | 42.22 12279 ] |1.68 80.58
Btg 6-7 5D 16/ 4 D 18] 2 D 16] 1005.31] 804.25 402.12 ]0.0084} 0.0034{ 0.0050 0.0087 | 786.03 | 350.00 36.80 80.56 | 42.22 122791220 ] 105.69
Btg 7-8 5016/ 4D 16| 2 D16] 100531 | 804.25|] 402.12 | 0.0084 | 0.0034 | 0.0050 | 0.0067 | 786.03 | 350.00 36.80 30.56 | 4222 | 122.79]{2.20 1}05.69
Btg 8-9 5D 16/ 4 D 16| 2 D 16 1005.31] 804.25 402.12 10.0084] 0.0034| 0.0050 0.0087 | 786.03 | 350.00 36.80 80.56 | 42.22 122791 12.20 ﬂ05.69
Btg 9-10 5D 16}4 D 16] 2 D 16| 1005.31 | 804.25 402.12 ]0.0084 | 0.0034 | 0.0050 0.0087 | 786.03 | 350.00 36.80 80.56 | 42.22 12279 | [2.20 | {o05.69
Btg 10-11 5D 16]4 D 16] 2 D 16 1005.31] 804.25 402.12 10.0084} 0.0034| 0.0050 0.0087 | 786.03 | 350.00 36.80 80.56 | 42.22 122.79 .20 | 105.69
Btg 11-12 5D 163 D 16} 2 D 16] 1005.31 ] 603.19 402.12 ] 0.0084| 0.0034 | 0.0050 0.0050 | 786.03 | 350.00 36.80 80.56 | 42.22 122.79 .68 80.56
Btg 12-13 5D 164 D 16| 2 D 16| 1005.31 | 804.25 402.12 ]0.0084} 0.0034 § 0.0050 0.0087 | 786.03 | 350.00 36.80 80.56 | 42.22 122.79 .20 | 105.69
Btg 13-14 4D 16]4 D 16| 2 D 16| 804.25 | 804.25 402.12 | 0.0067| C.0034 | 0.0034 0.0067 | 1479.05 | 350.00 24.53 54.57 | 42.22 96.79 20| 10569
Btg 14-15 5D16/3 D 16| 2 D 16| 1005.31 | 603.19 402.i2 | C.0084} 0.0034 | 0.0050 0:0050 | 786.03 | 350.00 36.80 80.56 | 42.22 122.79 .88 80.56
PERHITUNGAN M nak - BALOK SLOOF
PORTAL ARAH X ; Y=12,76 m(AS D) TINJAUAN ARAHX (ASD)
< Blkinduk- | . Tump | -Lap | Tmpilep| Tump | - Lap .| p | p. |-p | Pt paktual | - fs’ | fa'pskal| 8. | Mn1 ] Mn2 | Mnak-  Minak+
. (Frame) - | :-atas ] bawah |bwivatasjas (trk) - |As (trk) || As’ (dsK) |- (tarik) | (desak) | (pp') | Tullap |- -Mpa | Mpa | -mm2 | KNm | KNm | KNm | pe | KNm
Btg 1-2 86D 16| 5D 16| 2 D 16| 1206.37 | 1005.31 402.12 | 0.0101| 0.0034] 0.0087 0.0084 | 439.52 | 350.00 49.06 | 105.69 | 42.22 147.91 .71 29.95
Btg 2-3 6D16[{5D 16 2 D 16| 1206.37 | 1005.31| 402.12 }|0.0101] 0.0034 | 0.0087 0.0084 | 439.52 | 350.00 49.06 | 105.69 | 42.22 14791 .71 29.95
Btg 34 6D 16| 5D 16] 2 D 18| 1206.37 | 1005.31} 402.12 | 0.0101] 0.0034 | 0.0087 0.0084 | 439.52 | 350.00 49.08 | 10569 | 42.22 14791 || T 29.95
Btg 4-5 6D 18] 5D 16] 2 D 16| 1206.37 | 1005.31) 402.12 | 0.0101| 0.0034 | 0.0087 0.0084 | 439.52 | 350.00 49.06 | 10569 | 42.22 147.91 || .71 20.95
Btg 5-8 6 D16/ 5 D 16] 2 D 16| 1206.37 | 100531} 402.12 ]0.0101] 00034} 0.0087 ] 0.0084 § 436.52 | 350.00 49.06] 10569 | 4222 | 14791} R.71| 12095
Btg 6-7 6D 16]5D 16| 2 D16} 1206.37 | 1005.31}] 402.12 | 0.0101] 0.0034| C€.0067| 0.0084 | 439.52 | 350.00 49.06 | 105689 | 4222 | 14791 || R.71| 120.95
Btg 7-8 6D 16| 5 D 18] 2 D16} 1208.37 | 1005.31 402.12 (0.0101] 0.0034} 0.0067 0.0084 | 433.52 | 350.00 49.06 | 105.69 | 42.22 147.91 || R.71 29.95
Btg 8-9 6D 16]5 D 16] 2 D 18| 1206.37 | 1005.31 402.12 [0.0101| 0.0034 | 0.0067 0.0084 | 439.52 | 350.00 40.06 | 10569 | 42.22 147.91 .71 29.95
Btg 9-10 6D 16/5D 18 2 D 16| 1206.37 | 1005.31 402.12 ]0.0101} 0.0034 | 0.0067 0.0084 | 439.52 | 350.00 49.06 | 10569 | 42.22 14791 || R.71 29.95
Btg 10-11 6D 16|]5 D 16| 2 D 16| 1206.37 | 1005.31 | 402.12 | 0.0101] 0.0034 | 0.0067 0.0084 | 439.52 | 350.00 49.08 | 10569 | 42.22 147.91 || R.71 29.95
Btg 11-12 6D 16/50D 16| 2 D 16| 1208.37| 1005.31| 402.12 | 0.0101| 0.0034 | 0.0087 0.0084 | 439.52 | 350.00 49.06 | 10569 | 42.22 147.91 {| R.71| 129.95
Btg 12-13 6D 1615 D 16 2 D 16} 1206.37 | 1005.31| 402.12 ]0.0101] 0.0034 | 0.0087 [ 0.0084 | 439.52 | 350.00 49.06 | 10569 4222 | 14791 || R71] 129.85
Btg 13-14 6 D 16{5 D 16f 2 D 16| 1206.37 | 1005.31 402.12 |0.0101| 0.0034 [ 0.0087 0.0084 | 439.52 | 350.00 4908 | 105.69 | 42.22 14791 || R.71| 129.95
Big 14-15 6D 16|/5 D 16| 2 D 16| 1206.37 | 1005.31 40212 | 0.0101] 0.0034 ; 0.0087 0.0084 1 439.52 | 350.00 49.06 | 105.689 | 42.22 14791 ]| 711 129.95




PORTAL ARAH X ; Y= 0,00 m ( AS 1)

PERHITUNGAN M nak - BALOK SLOOF

TINJAUAN ARAHY (AS 1)
Bik Induk Tump | Lap | Tmpiap| Tump | Lap ||TumpiLep P p' - p1 | pektual| ‘fs' | ts'pekas a Mn1 | Mn2 | Mnak- ’rn :'t:.'.‘*
{Frame) atas | bawah )bwh/atas|As (trk) |As (trk) || As' (dsk) | (tarik) | (desak) | (p-p') | Tul. Lap | ‘Mpa Mpa mm2 KNm | KNm | KNm pa | KNm
Btg C-D 9D 16| 5D 16] 3 D 16| 1809.56 | 1005.31| 603.19 | 0.0151] 0.0050 | 0.0101 | 0©0.0084 | ©3.02 | ©3.02 | 100.61| 201.86| 16.83 | 218.69 || §.71 | 126.85
_ PERHITUNGAN M nak - BALOK SLOOF
PORTAL ARAH X ; Y= 66 m ( AS 15) TINJAUAN ARAHY (AS 15)
Bk nduk | “Tump | «Lap ~j Tmpap] =iump |- *Lap}{TumpiLap | 2ot p1* pml
" (Frame) . | “stas | ‘bawah |bwhvatas|As (k) “fAs (k) T]As' (dsk) | -Utark) ] {p-p'y'] Tutivap |} “‘Mpa
Btg C-D 9D 16| 5 D 16 3 D 16| 1809.56 ] 1005.31| 603.19 |0.0151] 0.0050 | 0.0101§ 0.0084 93.02




PERHITUNGAN TULANGAN BALOK INDUK ARAH X (BI-TYPE 2)
Timensi Balok induk = {450 x 800) bblk= 450 mm bkim= 600 mm
= 225 MPa hblk= 800 mm hkim= 600 mm
fy= 350 wiPa otul = 22 mm Comb. Gempa X
Prosentage untuk menambah atau mengurangi pada distribusi momen 'q=30.(1-4/3.((p-p')lpb))= 10 %
PORTAL ARAH X ; Y= 275 m{AS C) ’
Muawel! Mu ; Mué N p | m| Ro | o jdedal-Tul [ Ro | . _ -5 p..: FREEY Tul | Asada | & Mn_;
FrAmE Lokt o] Diett | KNm OB 1PMAX| PN | ol mim | portu | por|‘mm | Pakai] baru | ®*®-Ipakat | -y Lo | mm? " | pakai| oam? ;| mm | wnim | M
Big1-21 7 | 22055 | 206.8 1258.2]0.025) .022 | 0.004 }0.011] 18] 3.463 | 407 | 700 | T.Seb| 1.17 [ 0.C0372} 0.004 22 1380.13]331] 4 |1520.53}61.84]356.08] Oke
it1 L | 207.16 | 2301 §787.710.028] 0.022] 0.004 |[0.011] 18.3| 3.463 | 430 | 700 | T.Seb| 1.30 | 0.00414] 0.0041} 1206 | 22 | 38C.13[3.43] 4 | 1520.53] 61.84] 356.08| Oke
Big2a] ¥ | 21453 | 1934 | 241.410.028] 0.022 | 0.004 | 0.011] 18.5] 3.462 | 384 | 700 | T.Seb] 1.09 10.00348] 0.004 | 1260 | 22 138C.13[331] 4 |1520.53]61.84[356.08] Oke
R L | 111.83 | 133.2 | 168.6]10.026] 0.022 ] 0.604 | 0.011] 18| 3.483 { 327 | 700 | 1.Seb] 0.76 | 0.0024 | 0.004 | 1280 { 22 {38C.13[331] 4 ]1520.53]61.84]356.08] OKe
Biga4 | T | 20627 | 1856 | 232.110.028] 0.022 | 0.004 | 0.011] 18.3| 3.463 | 386 | 700 | T.Seb| 1.05 ] 0.00334] 0.004 | 1260 | 22 [ 38C.13[3.31] 4 |1520.53] 61.84[356.08] Oke|
i1 L | 119.29 | 424.0 | 164.6}0.020] 0.022 | 0.004 [0.011] 183| 3.463 | 325 | 700 | T.Seb| 0.75 |0.00238] 0.004 | 1260 | 22 |38¢.13]3.31] 4 ]1520.53]€1.84 ] 356.08] OXe|
Btg4-51 7 | 218.36 | 108.5 12457]0029] 0.022 | 0.004 [0.011] 18] 3463 | 397 | 700 [ T.8eb] 1.11 ;0.00354] 0.004 | 1260 | 22 |360.13|3.31] 4 |1520.53]61.84 | 356.08 OKel
Lt1 L { 11348 § 7353 | 166.130.029] 0.022 | 0.004 {0.011] 183]| 3.463 | 320 | 700 [ T.8eb] 0.77 [0.00244] 0.004 | 1260 | 22 ]380.13]3.31] 4 |1520.53]81.84]356.08} OKe
Big56 | T | 10146 { 172.3 ] 215.4{0.020{ 0.022 | 0.004 {0.011] 183] 3.463 [ 372 | 700 | T.Seb] 0.88 | 0.0031 | 0.004 [ 126C | 22 }380.13]3.31| 4 |1520.53]61.84356.08] OKe
it1 L | 5380 | 112.8 { 141.0|0.029] 0.022 | 0.004 |0.011]| 183 | 3.463 | 301 | 700 | T.Seb] 0.64 0.00203] 0.004 | 1260 { 22 [380.13[3.31] 4 ]1520.53]61.84]1356.08] OKe
Btg574 T | 18552 | 167.0 | 208.7]0.029} 0.022 | 0.004 | 0.011| 18)2| 3.463 | 366 | 700 [ T.Seb| 0.95 [0.00301] 0.004 | 1760 [ 22 [380.13[3.31] 4 |1520.53| 61.84]356.08] OHel
L1 L | 11495 | 1335 | 166.910.029] 0.022] 0.004 [0.011] 182| 3.463 | 327 | 700 | T.Seb] 0.76 | 0.0024 | 0.004 | 1260 | 22 [380.13]3.31] 4 [1520.53] 61.84]356.08] Okel
Big7-8| T | 21026 | 189.2 | 236.510.029) 0.022 | 0.004 {0011 18]z] 3.463 | 380 | 700 | T.Seb| 1.07 [0.00341) 0.004 | 1260 | 22 [380.13]3.31] 4 [1520.53| 61.84]356.08] OKe
Lt L { 10773 | 1288 | 160.8]0.029] 0.022 | 0.004 { 0.011] 185 32463 | 321 | 700 | T.Seb]| 0.73 |0.00232] 0.004 | 1260 { 22 [380.13]3.31[ 4 [1520.53] 61.84]| 356.08] Okq
atga9o: T ! 19673 § 1771 {221.3]0.029] 0.022| 0.004 [0.011] 18]z| 3.263 | 377 [ 700 [ 7.Seb| 1.00 [0.00319] 0.004 | 1260 | 22 [380.13[331] 4 | 152053 61.84]356.08] Oke
Lt1 L | 9948 | 1192 {148.910.029]{ 6.022 | 0.004 {C.011] 18)c] 3.463 | 309 | 700 | 7.Seb| 0.68 [0.00215] 0.004 | 1280 | 22 [380.13[331] 4 ]1520.53]|61.84]356.08] Okd
Biga-10] T } 19126 | 1721 [ 215210.020! 0.022 | 0.004 1 0.011]18]5] 3.463 | 372 | 700 [ T.Seb] 0.98 | 0.0031 | 0.004 | 1260 { 22 |380.13{3.31{ 4 [152053]61.84|356.08| Okqg
Lt L i 504.63 | 4208 1156.810.029] 0.022 | 0.0604 |0.011}18/3} 3.483 § 311 | 700 | 7.Seb| 0.68 }0.00217] 0.004 | 1260 | 22 }380.13]3.31] 4 |1520.53| 61.84]356.08| Okg
Btg 10-11 T 1 21203 § 190.8 {238.570.028{ 5.022 | 0.004 [0.011] 18/3] 3.483 | 391 | 700 | T.Seb| 1.08 [0.00344] 0.004 | 1260 | 22 |380.13|3.31| 4 | 1520.53|61.84 | 356.08] Oke
Lt L ] 10894 | 130.1 I462.7{0.020} 0022 0.004 | 0.011{ 18/3| 3.463 | 323 | 700 [ T.8eb] 0.74 {0.00234] 0.004 | 1260 | 22 [380.13]331] 4 |1520.53| 61.84| 356.08] Okd
Btg11-124 T | 188.92 | 170.2 {212.810.028] 0.022 ] 0.004 [ 0.011] <8[3] 3.483 | 370 | 700 | T.Seb] 0.96 |0.00307] 0.004 | 1260 | 22 |380.13]3.31] 4 ]1520.53]61.84] 356.08| Okq
(AR L1 98.88 | 1158 | 144710629 6.022] 0.004 j0.011[48[3[ 3463 | 305 | 700 | T.8¢b[ 0.6 [0.00209] 0.004 | 1260 | 22 {380.13]3.31] 4 | 1520.53|61.84[356.08] Okq
Btg 1213 T | 10284 | 173.8 {2165} .029] 0.022] 0.004 [0.011] 18[3] 3.463 ] 373 | 700 | T.Seb]| 0.98 [0.00313] 0.004 | 1260 | 22 |380.13[3.31] 4 | 1520.53]61.84356.08] Okd
it1 L | 9198¢ | 114.2 ] 142.8]0.028] 0.c22% 0.004 } 0.011] 18[3| 3.463 | 303 | 700 | T.8eb] 0.65 [0.00208] 0.004 | 1260 | 22 [380.13]3.31] 4 |1520.53] 61.84|356.08| Okd
Btp 1314l T § 183.49 | 187.6 1206.8]0.029% 6.0227] 0.004 [0.011] 18[3] 3.463 | 367 | 700 [ T.8ed]| 0.95 [0.00302] 0.004 | 1260 | 22 |380.13] 3.31] 4 | 1520.53] 61.84]356.08] Okq
it1 L | 8388 | 10253 |127.0{0.029} 0.022 { 0.004 [0.011} 18[3] 3.463 | 286 | 700 ] T.Seb| 0.58 J0.00184] 0.004 | 1260 | 22 [380.13[3.31; 4 | 1520.53] 61.84]358.08| Okd
Big14-i3 T | 21523 | 1937 1 242.1{0.0294 0.022 ] 0004 [0.011}] 18[3| 3463 | 384 | 700 ] T.8eb| 1.i0 | 0.00349] 0.004 | 1260 | 22 {380.13!3.31] 4 |152053]|61.8435€.08] Ol
it1 L] {04.67 § 128.2 § 167.710.020{ 6.022] 0.004 J 0.011} 18]3] 3.4635 | 318 | 700 | T.Seb| 0.72 [0.00227] 0.004 | 1260 | 22 [380.13]13.31] 4 | 1520.53] 61.84| 256.08 | Okd
Big1-2] T | 182.78 | 146.5 } 183.1}0.028] 0.022 | 0.004 {0.011] 48[3] 3.453 | 343 | 700 | T.8eb] 0.83 [0.00264] 0.004 | 1260 | 22 [380.13]331] 4 [1520.53] 61.84]356.08] Okd
12 L | 12277 | 188.0 {173.7]0.020} 0.0221 0.004 [0.011] 18]3] 3.463 | 334 | 700 | T.Seb] 0.79 { 0.0025] 0.004 | 1260 | 22 |380.13}3.31] 4 [1520.53[61.84] 356.08| Okd
Big2-34 T ! 167.65 | 150.9 | 1388.6(0.020] 0.022| 0.004 [0.011]18[3] 3463 | 348 | 700 [ T.8eb] 0.86 [0.00272] 0.004 | 1260 | 22 [380.13:331] 4 |[152053]61.864]356.08| Ok4
Lz L | 6888 | 835 [104.3]0.020! 0.022] 0.004 J0.011]18]3] 3463 | 2690 | 700 [ T.Seb] 0.47 ] 0.0015] 0.004 | 1260 | 22 |380.1313.31] 4 |1520.53] 61.84] 3568.08| Okd
Big3-41 T { 156.21 | 140.8 }175.7(0.029] 0.022 | 6.004 0.0 1]18]3] 3.463 | 338 | 700 | T.8eb| 0.80 [0.00253] 0.004 | 1260 | 22 [380.13;3.31| 4 |1520.53[61.84[356.08] Okd
112 Lt 6025 | 749 1 83.610.020} 0.0221 0.004 | 0.011]18[3] 3.483 | 245 | 700 | T.8eb] 0.42 ]0.00135] 0.004 | 1260 | 22 ]|38).13{3.31] 4 | 1520.53] 61.84]358.08] O
Bgd-561 T § 187.13 | 1504 { 168.0]0.026] 0.022 | 0.004 [0.011]{ 18[3] 3.483 | 347 | 700 | T.8eb] 0.85 [0.00271] 0.004 | 1260 | 22 |380.13[3.31| 4 ]1520.53|61.84] 356.08 | Oke
Lt2 L1 8282 1 792 | 900 (0020} 0.022] 0.004 | 0.611] 18[3] 3.463 | 262 | 700 | T.8eb| 0.45 {0.06143] 0.004 | 1260 ¢ 22 360.13]3.31] 4 [i520.53] 61.84]356.08] Ok
Sg5-a] T 1 13183 ¢ 118.8 1148.3710.028] 0.022{ ¢.004 | 0.011] 18[3] 3.483 | 309 | 700 | T.8eb] 0.67 0.00214] 0.004 | 1260 | 22 [382.13]{3.31] 4 ]1520.53] 61.64 | 356.08| Ok
Led LI 4420 7 575 | 71.810.020f 0.622] 0.004 {0.011] 183] 3.483 | 215 | 700 | T.8eb] 0.33 |0.00104] 0.004 | 1260 | 22 [380.13]3.31] 4 |1520.53]61.84]356.08] Ok¢




Muawal| Mu [Mue p [ m[| Rn d [dada] Tul [ Rn p [Aspu] @ | Al Tul | Asata | @ Mn
FRAME km | Distrb | km | PP [P™X| Pmin | L mm ] pertu | pers | mm | Pakail baru | P2® |pakat | mo? | mm | mm? | " |Pakel] mm? | mm | knm [S"OCK
Btg6-7 | T 137.51 123.8 [ 154.7]0.029] 0.022 | 0.004 | 0.011] 183 3.483 | 315 | 700 | T.Seb| 0.70 | 0.00223| 0.004 1269 22 1380.13{ 3.31 4 1520.53{ 61.84 | 356.08 | Oke
Lt2 L €8.64 624 1103.010.028} 0.022] 0.004 10011} 183} 3.463 | 257 | 700 } T.Sebj 0.47 |0.00148] 0.004 1262 22 1380.13]3.31 4 1520.53] 61.84 | 356.08 { Oke
Btg7-8| T 168.06 151.3 [ 189.1]0.029] 0.022 | 0.004 {0.011} 183} 3.483 | 348 | 700 { T.Seb| 0.86 | 0.00272| 0.004 1262 22 1380.13]3.31 4 1520.53 | 61.84 | 356.08 { Oke
Lt2 L 87.16 84.0 |105.0]0.020] 0.022 | 0.004 ] 0.011]| 183} 3.483 | 2680 | 700 { T.8eb| 0.48 | 0.00151| 0.004 1262 22 1{380.13}3.31 4 1520.53] 61.84 | 358.08 | Oke|
Btgs-9| T 150.22 | 135.2 | 169.0]0.028} 0.022 | 0.004 {0.011]| 18.3|| 3.483 | 320 | 700 | T.8eb| 0.77 | 0.00243] 0.004 1269 22 |{380.13]3.31 4 1520.53] 61.84 | 358.08| Oke|
L2 [ U1 6284 | 860 | 650 J0.029] 0,022 0.004 |0.011] 183] 3.463 | 233 | 700 | T.8eb] 0.6 [0.00122] 0.004 | 126 | 22 | 380.13] 3.31] & | 152053] 61.84 | 356.08 | Oke
Bigo-10[ T | 145.84 | 1313 | 164.2] 0.020] 0.022 | 0.004 [0.011] 18.3] 3.463 | 325 | 700 [T.8eb] 0.74 |0.00237] 0.004 | 126 | 22 |360.13] 3.31] 4 | 152053] 6164 ] 356.08| Oke
U2 [ U 6724 | 716 [ 896 [0.020] 0.022| 0.004 [0.011] 18.3] 3.483 | 240 | 700 | T.8eb] 0.41 ]0.00120] 0.004 | 1260 | 22 |380.13] 3.31] 4 |1520.53] 61.84 | 356.08 | Oke
Big 10-11] T | 170.15 | 155.1 | 191.4] 0.028] 0.022 | 0.004 | 0.617] 18.3] 3.463 | 350 | 700 [T.8eb] 0.67 |0.00276] 0.004 | 1267 | 22 |380.13| 331| 4 |1520.53] 61,64 356.08 | Oke|
U2 [ L[ o763 | 846 [1061]0.020] 0.022 | 0.004 [0.011] 18.3] 3.463 | 261 | 700 | T.8eb] 0.45 [0.00153] 0.004 | 1260 | 22 |360.13]3.31| 4 |1520.53] 61.84 | 366.08| Oke|
Btg 1112 7 | T44.14 | 120.7 [162.2]0.028] 0.022 | 0.004 [0.011] 18.3] 3.463 | 325 | 700 | T.8eb] 0.74 | 0.00234] 0.004 | 1267 | 22 |380.13]331] 4 | 1520.53] 61.64 | 356.08 | Oke|
L2 L 48.48 62.9 | 78.6 10.029{ 0.022 | 0.004 | 0.011] 18.3]] 3.483 ] 225 | 700 | T.8eb] 0.38 10.00113| 0.004 1260 22 |360.13}3.31 4 1520.53 | 61.84 | 356.08 Oke[
Big 1213 T | 150.31 | 135.3 [ 169.1]0.028] 0.022 | 0.004 [0.017] 18.3] 3.463 | 520 | 700 | T.8eb] 0.77 | 0.00244] 0.004 | 1267 | 22 | 380.13] 3.31] 4 |1520.53| 61.64 | 356.08| Oke|
l L2 [T ] 5206 | 67.1 | 830 [0.020] 0.622 | 0.004 [0.011] 18.3] 3463 | 232 | 700 | T.8eb] 0.95 | 0.00121] 0.004 | 1267 | 22 | 380.13| 3.31| 4 |1520.53 | 6164 | 356.08| Oke
latﬂ 1314 T 142.64 | 128.4 ]1160.5]10.029] 0.022 | 0.004 ] 0.011] 18.3]] 3.483 ] 321 | 700 | T.Seb} 0.73 | 0.00231} 0.004 | 128) 22 ]1380.13}3.31 4 1520.53] 61.841 3568.08 | Oke|
w2 | U] 4480 | 582 | 73.9 [0.020] 0.022 | 0.004 [0.011] 18.3] 3.483 | 218 | 700 | T.8eb] 0.34 [0.00107] 0.004 | 1260 | 22 |380.13| 3.31] 4 | 152053 61.84 ] 356.08| Oke
Big 1415 T | 146.65 | 132.1 1165.2]0.020] 0.022 | 0.004 ] 0.011] 18.3] 3463 | 526 | 700 | T.eb] 0.75 [0.00238] 0.004 | 1267 | 22 |380.13]331] 4 | 1520.53] 61.64 ] 356.08] Okel
Lt2 L 56.57 713 89.1 {0.029§ 0.022 | 0.004 §0.011] 18.3|| 5463 | 239 | 700 | T.Seb] 0.40 |0.00128{ 0.004 1282 22 |{380.13] 3.31 4 1520.53] 61.84 [ 556.08 | Oke|
Btg 1-2 T 55.35 498 62.3 10.028] 0.022} 0.004 } 0.011] 18.3|] 3.463 | 200 | 700 | T.Seb| 0.28 | 0.0008 { 0.004 1282 22 | 360.13}1 3.31 4 1520.531 61.84 | 356.08| Oke
Lt3 L 35.06 406 50.7 10.020] 0.022 | 0.004 [0.011] 18.3|] 3.463 | 180 | 700 | T.Seb| 0.23 | 0.00073| 0.004 1262 22 1380.13] 3.31 4 1520.531 61.84 | 356.08| Oke|
Btg2-3| T 827 744 93.0 |0.029] 0.022{ 0.004 | 0.011]18.3|] 3.463 | 244 | 700 | T.Seb| 0.42 | 0.00134] 0.004 1282 22 |380.13} 3.31 4 1520.53| 61.84 | 356.08| Oke|
Lt3 L 24.98 333 | 41.6 10.029] 0.022] 0004 [0.011} 18.3] 3.463 | 163 | 700 | T.Seb| 0.19 | 0.0006 | 0.004 1262 22 1380.13}3.31 4 1520.53| 61.84 | 356.08 | Oke|
Btg34 | T 73.98 66.6 83.2 ]0.029] 0.022 ] 0.004 | N 011§ 18.3|] 3.463 | 231 | 700 | T.Seb| 0.38 | 0.0012 ] 0.004 126) 22 |380.13;3.31 4 1520.63] 61.84 ) 356.08 | Oke|
13 [T | 2225 | 206 | 37.1 [0.020] 0.022| 0.004 [ 0.011] 18.3] 3.483 | 154 | 700 |T.8eb] 0.17 |0.00053] 0.004 | 1260 | 22 | 360.13] 3.31] 4 | 1520.53] 61.84 ] 356.08] Oke|
Blg4-5 | T | 8543 | 76.0 | ©6.1 {0.020] 0.022 | 0.004 [0.011] 18.3] 3.483 | 248 | 700 | T.8eb] 0.44 |0.00138] 0.004 | 1280 | 22 |380.13]3.31] 4 |1520.53] 61.64] 356.08| Okel
(3 [ L | 2355 | 321 | 40.1 |0.020] 0.022] 0.004 | 0.011] 18.3] 3.463 | 180 | 700 | T.8eb] 0.18 | 0.00058] 0.004 | 1260 | 22 |380.13]3.31] 4 |1520.53] 61.84 356.08] Ok
Bigs6 | T | 548 | 40.3 | 61.7 {0.029] 0.022] 0.004 [ 0.011] 18.3] 3.463 | 198 | 700 [T.Seb] 0.28 | 0.00088] 0.004 | 1280 | 22 | 380.13| 3.31] 4 | 1620.53] 61.84] 358.08] Oke
13 | L | 1508 | 205 | 257 |0.028] 0.022] 0.004 | 0.011] 18.3] 3.463 | 128 | 700 | T.5b] 0.12 |0.00037| 0.004 | 1260 | 22 {380.13|3.31] 4 |1520.53) 61.64| 356.08] Okel
Big67 | T | 6402 | 676 | 72.0 |0.020] 0.022 | 0.004 {0.011] 18.3] 5.483 | 216 | 700 | T.8eb] 0.53 | 0.00104] 0.004 | 1280 | 22 | 380.13] 3.31] 4 | 1520.53] 61.64] 356.08] Oke|
it3 L 39.79 48.2 | 57.7 10.029] 0.022 } 0.004 ] 0.011] 18.3]] 3.483 { 192 | 700 | T.Seb] 0.28 | 0.00083] 0.004 | 1280 22 | 380.13} 3.31 4 1520.53] 61.84 | 356.08 OlTer
Blg7-8] T ] 98.08 | 863 ]110.3]0.020] 0.022 | 0.004 [0.011] 18.3] 5.463 | 266 | 760 | T.8eb] 0.50 |c.00158] 0.004 | 1289 | 22 | 380.13| 3.31] 4 | 1520.53] 61.64] 356.08] Ok
3 [ L] 3221 | 420 | 525 0.020] 0.022 | 0.004 | 0.011] 18.3] 5.463 | 184 | 700 | T.Seb] 0.24 ]0.00076] 0.074 | 1280 | 22 | 380.13] 3.31] 4 | 1520.53] 61.84 | 356.08] Ok
Big88 | T 82.07 739 ] 823]0.020] 0.022] G.004 J0.011] 183] 3.463 } 243 | 700 1 7.Seb] 0.42 10.00133] 0.004 | 12680 22 !380.13]3.31 4 1520.53| 61.84 | 356.08| Ok
Lt3 L 27 35.2 | 44.0 10.0207 0.022] 0.004 | 0.011} 18.3]] 3.483 | 188 | 700 | T.Seu, 0.20 ] 0.00053] 0.004 12689 22 }380.13)3.31 4 1520.53] 61.84] 356.08] Oke)
Btge-10| T 81.3 73.2 § 1.5 §0.028] 0.022 | 0.004 | 0.011] 18.3]] 3.483 | 242 | 700 | T.Seb] 0.41 [0.00132} 0.004 | 126) 22 | 380.13] 3.31 4 1520.53] 61.84 | 356.08| Oke
U3 [ L | 3262 | 408 | 509 |0.029] 0.022] 0.004 |0.011] 18.3] 3.483 | 181 | 700 | T.8eb] 0.23 [0.00073] 0.004 | 1260 | 22 | 380.13] 3.31] 4 | 1520.53] 61.64] 356.08] Oke
Btg 10-11] T | 106.06 | 9556 | 119.310.028] 0.022 ] 0.004 | 0.011] 18.3] 3.483 | 277 | 700 | T.8eb] 0.54 |0.00172] 0.004 | 1269 | 22 |380.13| 3.31] 4 | 1520.53] 61.64 | 356.08] Okl
Lt3 L 38.73 49.3 | 61.7 {0.020] 0.022 | 0.004 [ 0.011| 183]] 3.483 | 1990 | 700 | T.8eb| 0.28 | 0.00089] 0.004 | 126) 22 |1380.13|3.31 4 1520.53| 61.84 | 356.08 | Oke
Blg11-123 T | 81.16 | 73.0 | 91.3 |0.029] 0.022] 0.004 [0.011, 18.3] 3.483 | 242 | 700 | T.8eb] 0.41 [0.00132] 0.004 | 1267 | 22 |380.13| 3.31] & | 1520.63] 61.84] 356.08] Oke|
13 [T [ 261e | 343 | 429 [0020] 0.022 | 0.004 [0.011| 16 3] 3.463 | 166 | 700 | T.6eb] 0.10 [0.00062] 0.004 | 1262 | 22 |380.13[ 3.01] 4 |1520.53| 61.64|356.08] Oke)
[Bg 1213 T | 66.56 | 80.6 |100.8]0.029] 0.022] 0.004 [0.011] 183 3.483 | 254 | 700 | T.8eb] 0.46 | 0.00145] 0.004 | 1269 | 22 |380.13]3.31] & |1520.53] 61.64] 356.08] Oke)
L3 [T ] 3047 | 30.1 ] 48.0 10.020] 0.022] 0,004 |0.011] 185] 3.463 | 177 | 700 | T.8eb] 0.22 | 0.0007 | 0.004 | 1260 | 22 | 360.13[3.51] 4 | 1520.53| 61.64] 356.08] Oke
Blg 1314 T | 7883 | 71.7 | €0.6 |0.020] 0.022 | 0.004 | 0.011]18.3] 3.483 | 240 | 700 | T.8eb] 0.41 [0.00120] 0.004 | 1260 | 22 |380.13] 5.51] & | 1520.53] 61.64 356.08| Oke)
3 [ L | 1035 | 27.8 | 341 [0.026] 0.022] 0.004 | 0.011] 18.3] 3.463 ] 148 | 700 | T.8eb] 0.15 | 0.00040] 0.004 | 1280 | 22 | 380.13] 3.31] & |1520.53] 61.64 | 356.08| Oke|
Blg 14-19 T | 7222 | 650 | 81.2|0.020] 0.022| 0.004 | 0.017] 18.3] 3.483 | 228 | 700 | T.8eb] 0.57 |0.00117] 0.004 | 1260 | 22 |380.13] 3.01] 4 |152053] 6164 356.08] Oke
13 [T | 2760 | 351 | 45.9 [0.020] 0.022 | 0.004 [0.011] 18.3] 3.463 | 188 | 700 | T.8eb] 0.20 | 0.00063] 0.004 | 1260 | 22 |380.13]3.31] 4 | 152063] 6184 356.08| Oks|




PERHITUNGAN TULANGAN BALOK INDUK (BI-TYPE 2)
Dimensi Balok induk = (450 x 800) bblk= 450 mm bkin= 600 mm
fc' = 225 MPa hbk= 800 mm hkim= 600 mm
fy= 350 MPa Bui= 22 mm Comb.Gempa X
Prosentase untuk menambah atau mengurangi pada distribusi momen =30.(1-4/3.{(p-p)/pb}) = 10 %
PORTAL ARAH X ; Y= 12,76 M(AS D)

. ol Muawal] cWu - TMwe . Lo oo M| d Jdada| Tul - j Tul | Asada 8 Mn ]
ME 4] “KNm | -Distrb | KNm pb f max| 1 .' | portu | -mm | Pakal mim:nm " | Pakal]: mm? | mm’{ Khm- cmrl
Btg1-2| T | 276.31 | 276.3 | 345.4]/0.028] 0.022 | 0. 18.3] 3.48 { 471 | 700 | T.8eb 22 1380.13| 4.1 5 |190087] 77.3 | 440 | Ok

1 L 256.6 | 256.6 1320.8]0.029} 0.022| 0.004 0.011] 18.8] 3.48 | 454 | 700 | T.8eb 22 |{380.13| 3.8 4 |1520.53]61.84] 2358 Okp
Btg2:3| T 258.9 233.0 {291.310.020] 0.022 | 0.004 [ 0.011] 18.83] 3.46 | 43z | 700 | T.8eb 22 1380.13| 3.5 4 |1520.53]161.84] 358 Ok|
Lt1 L 161.77 | 187.7 1 234.8|0.029] 0.022 ] 0.004 ] 0.011}18.8] 3.48 | 388 | 700 | T.8eb 22 {380.13] 3.3 4 |1520.53] 61.84| 358 OKk|
Bg3-4 | T 250.7 | 233.7 | 202.2{0.029] 0.022 | 0.004 | 0.011] 18.3| 3.46 | 433 | 700 | T.8eb 22 [380.13] 3.5 4 ]1520.53}161.841 356 Okb
Lt1 L 165.76 | 191.7 239.7{0.020} 0.022 | 0.004 | 0.011] 18.2] 3.46 | 382 | 700 | T.Sets . . 22 1380.13} 3.3 4 |1520.563]61.84| 356 Okb
Btg4-5 | T | 255.57 | 230.0 | 287.5{0.029] 0.022 | 0.004 | 0.011] 18.8] 3468 | 430 | 700 | T.Seb]| 1.30 ] 0.00414] 0.0041 | 1305 | 22 }380.13]| 34 4 |1520.53161.84] 358 Okle
L1 L 168.28 | 183.8 | 229.8[0.029] 0.022 | 0.004 } 0.011] 18. 346 | 384 | 700 | T.8eb}! 1.04 10.00331] 0.004 | 1280 | 22 |380.13] 3.3 4 11520.53]61.84]| 358 Ol
Btg568{ T | 248.97 | 224.1 |280.110.029] 0.022 | 0.004 [ 0.011] 18, 346 | 424 | 700 | T.8eb| 1.27 | 0.00404| 0.004 | 1271 | 22 {380.13] 3.3 4 11520.53161.84] 356 Oi{o
Lt1 L 149.03 | 173.9 §1217.4]0.028} 0.022 | 0.004 | 0.011}18.3]| 346 [ 374 | 700 { T.Seb] 0.99 10.00313] 0.004 | 1260 | 22 | 380.13} 3.3 4 [1520.53}61.84] 358 OKe
Btoe-7 | T | 23649 | 212.8 | 266.1{0.028] 0.022 | 0.004 |0.011] 188] 346 | 413 | 700 | T.Seb] 1.21 [ 0.00383] 0.004 | 1260 | 22 |380.13] 3.3 4 |1520.53{61.84| 356 Olde
Lt1 L 158 181,6 | 227.1]0.029| 0.022 | 0.004 10.011] 183 ] 3.46 | 382 | 700 | T.Seb] 1.03 10.00327| 0.004 | 1260 | 22 }380.13{ 33 4 1520.53| 61.84] 356 OkKe|
Btg7-8 | T | 253.96 | 226.6 |285.7]0.029] 0.022 | 0.004 [0.011] 18/3] 346 | 428 | 700 [T.Seb| 1.30 [0.00412| 0.0041 | 1297 | 22 1380.13| 34 | 4 |1520.53]61.84| 356 | OkKe|
Lt1 L 161.72 | 1771 1221.4{0.029] 0.022 | 0.004 {0.011} 18/3| 3.46 | 377 | 700 | T.Seb| 1.00 |0.00319f 0.004 | 1260 | 22 | 380.13{ 3.3 4 1520.53| 61.84] 356 (ﬂe
Btgs-9 | T 242.6 218.3 [272.910.028) 0.022{ 0.004 {0.011]18/3] 346 | 419 | 700 | T.Seb} 1.24 |0.00393] 0.004 | 1260 | 22 |380.13} 3.3 4 |1520.53{61.84| 356 Oi(eﬂ
Lt1 L 144.38 | 168.6 | 210.8)0.020} 0.022 ) 0.004 | 0.011}18/3] 3.48 | 368 | 700 | T.Seb| 0.96 |{0.00304) 0.004 | 1260 | 22 §380.13] 3.3 4 | 1520.53]|61.84| 356 OIL
Btg8-10| T § 239.79 | 215.8 {269.8/0.026] 0.022 | 0.004 §0.011| 18/3] 348 | 416 | 700 | T.Seb} 1.22 [0.00389| 0.004 | 1260 | 22 | 380.13{ 3.3 4 ]1520.53]161.84| 356 Ol
Lt1 L 143.9 167.9 ]209.8}0.020] 0.022 | 0.004 {0.011]18/3] 346 | 387 | 700 | T.Seb| 0.95 | 0.00302y 0.004 § 1280 | 22 }380.13] 3.3 4 |152053161.84] 356 ﬁ
Btg 10-11] T | 238.19 | 214.4 ] 268.0{0.028] 0.022 | 0.004 | 0.011] 18{3| 3.48 | 415 | 700 | T.8eb} 1.22 | 0.00388] 0.004 | 1260 | 22 |380.13} 3.3 4 }1520.63161.84| 356 Ol{dl
Lt1 L 142 165.8 }207.3{0.029] 0.022| 0.004 0.011] 18/3] 343 | 385 | 700 | T.8eb] 0.84 | 0.00209] 0.004 | 1260 | 22 | 380.13] 3.3 4 (1520.53]61.84| 358 OKel
Btg14-124 T 235.3 | 211.8 1264.7{0.0209] 0.022 | 0.604 [0.011] 18/3] 348 | 412 | 700 | T.8eb| 1.20 | 0.C0381f 0.004 | 12680 ; 22 ] 380.13} 3.3 4 11520.53| 61841 358 | O
Lt1 L 140.27 | 163.6 | 204.810.029}{ 0.022 { 0.004 | 0.011}18{3] 348 | 362 | 700 | T.8eb] 0.93 §0.00205] 0.004 | 1260 | 22 |} 380.13f 3.3 4 |1520.53;81.84] 358 | Oke
Btg 12-13 T { 238.66 | 214.8 §268.5{0.028] 0.022 | 0.004 |0.011] 18/3] 3.48 | 415 | 700 | T.8eb} 1.22 {0.00387| 0.004 | 1260 | 22 | 380.13] 3.3 4 11520.563|61.84] 356 | Okel
Lt1 L | 143.11 1 167.0 | 208.7{0.028] 0.022 ] 0.004 [0.011] 18/3] 3.48 | 386 | 700 | T.8eb{ 0.85 | 0.00301] 2.004 | 1260 | 22 |380.13] 3.3 4 }1520.63]61.84] 356 | Okq
Bg 13-14 T | 232.92 | 200.8 | 262.0|0.029] 0.022 | 0.004 ] 0.011}18[3] 348 | 410 | 7 T.8eb| 1.19 | 0.00378] 0.004 | 12680 | 22 | 380.13| 3.3 4 [1520.63]61.84] 35¢ | Ckd
Lt1 L 136.76 | 163.1 ]203.8{0.020] 0.022 ] 0.004 [ 0.011] 18{3] 3.48 | 362 | 700 { T.8eb] 0.62 {0.00284] 0.004 | 1250 | 22 |380.13| 3.3 4 |1520.53|61.84] 2356 [o]
Big 14-194 T | 28564 | 257.1 |321.3]|0.0204 0.022 | 0.004 | 0.011 13[3 348 | 454 | 700 | T.Seb| 1.46 |0.00463| 0.0046] 1458 | 22 }380.13( 3.8 4 ]1520.53]| 61.84] 358 O*
Lt1 L 151.22 | 179.8 §224.7]0.029] 0.022 | 0.004 |0.011] 18[3] 3.46 | 380 | 700 | T.8eb| 1.02 [0.00324] 0.004 | 1260 | 22 ]380.13] 3.3 4 |1520.53}161.84} 358 Ot{
Btg1-2| T | 186.3 | 167.7 | 209.6/0.020] 0.022 | 0.004 [0.011]18/3] 3.46 | 367 | 700 | T.8eb] 0.95 ] 0.00302] 0.004 | 1260 | 22 ]380.13] 3.3] 4 ]1520.63{61.84] 356 | Okd
Lt2 L 142.79 | 161.4 1201.8{0.026] 0.022 | 0.004 [ 0.011] 183 3.48 | 380 | 700 | T.8eb| 0.92 | 0.00201] 0.004 | 1260 | 22 | 380.13} 3.3 4 |1520.63|6184| 358 QH
Big2:3] T | 181.54 | 1724 1 215.5|0.029) 0.022 | 0.004 | 0.011]183] 346 [ 372 | 700 [ T.8eb] 0.98 | 0.0031] 0.004 | 1280 | 22 ]380.13] 3.3 | 4 |1520.563{61.84] 356 | Ok
2 L $6.61 118.8 | 148.5{1.029] 0.022 ] 0.004 § 0.011} 18.3] 3.46 | 308 | 700 { T.8eb] 0.67 | 0.00214] 0.004 | 1280 | 22 ]380.13] 3.3 4 |1520.53{61.84] 356 | Okg
Big34 | T | 101.87 | 172.7 1 215.910.028} 0.022 | 0.004 1 0.011] 183 3.46 | 372 | 700 | T.8eb} 0.98 | 0.00311] 0.004 | 1280 | 22 |380.93} 3.3 ] 4 [1620.53|61.84} 3% | Okd
12 L 96.84 | 116.0 | 145.010.020} 0.022 | 0.004 ] 0.011]18.3{ 3.46 ( 305 | 700 | T.8eb] 0.68 | 0.00209] 0.004 | 1200 | 22 [ 380.13] 3.3 4 11520.53]/61.84] 358 | Ok
Btg4-6 | T { 18982 | 170.8 | 213.5{0.020] 0.022 | 0.004 }0.011]183] 3.46 | 370 | 700 | T.8eb| 0.97 10.00308] 0.004 | 1260 | 22 [380.13] 3.3 | 4 [1520.53[8184] 356 | Ok
L2 L | 9134 | 1103 {137.9]0.020] 0.022 ] 0.004 §0.011]18.3| 346 | 267 | 700 | T.8eb] 0.63 |0.00198] 0.064 | 1280 | 22 }1380.13[ 3.3 ] 4 [1520.53]61.84] 356 | Okq
Big56 | T 178.9 | 181.9 202.410.020] 0.022 | 0.004 | 0.011]18.3| 3.48 | 380 | 700 | T.8eb| 0.92 {0.00292| 0.004 | 1260 | 22 {380.13] 3.3 4 |1520.63{61.84] 358 | Okd
(R L 79.74 987.7 |122.2{0.029] 0.022] 0.004 {0.011] 14.3] 3.468 | 260 ] 700 | T.8eb] 0.55 [0.00176] 0.004 | 1260 | 22 ]380.13| 3.3 4 |1620.63161.84] 358 Wi
Bige.7 | T | 17068 | 156.3 1195.4}0.020] 0.022 | 0.004 1 0.011] 18.3] 3468 | 354 | 700 | T.8eb| 0.89 ] 0.00282] 0.004 | 12680 | 22 |380.13] 3.3 4 }1620.63{61.84] 356 | Okq
Lt2 L 94.8 112.2 ] 140.210.029] 0.022 | €.004 {0.011]18.3] 3468 | 300 | 700 | T.8eb| 0.64 | 0.00202] 0.004 | 12680 | 22 j380.13} 3.3 4 11520636184 358 | Ok




Muawal] Mu | Muwé . p Rn d |dada] Tul | Rn p |Aspu| @ | Ate Tul | Asamn a Mn
FRAME . KNm - { Distrb | KNm pb Pm ‘3,'","‘ pakal] mi periu | psda | mm | Pakai| baru pada kal ‘| mm® | mm | mm? n Pakall mm? | mm | KNm Ch
Big7-8 | T | 185.09 | 175.6 | 219.5]0.020] 0.022 | 0.004 | 0.011] 18]3] 348 | 375 | 700 | T.Seb| 1.00 | 0.00318] 0.004 | 1260 | 22 [380.13] 33| 4 |1520.53]61.84] 356 [ O
w2 | L] o378 [ 1133 [141.6]0.028] 0.0227] 0.004 J0.011718[3] 3.46 | 301 | 700 | T.Seb] 0.64 [0.00204] 0.004 | 1260 | 22 1380.13] 33 ] 4 ]|1520.53/61.84] 356 | Okg
Bigs-9 | T | 180.91 | 162.8 [203.5[0.029] 0.022 [ 0.004 [ 0.011] 18[3] 346 | 361 | 700 | T.Seb] 0.82 [0.00203] 0.004 | 1260 | 22 [380.13] 3.3 | 4 }1520.53|61.84] 356 | Okd
. w2 [ L] 813 | 904 [124.2]0.020] 0.0227] 0.004 [0.011]18[3] 348 | 282 | 700 | T.8eb| 0.56 [0.00170] 0.004 | 1260 | 22 [380.13] 3.3 | 4 [1520.53|61.84] 356 | Okg
Bige-10[ T 178 | 160.2 | 200.3]0.028] 0.022 | 0.004 j0.011| 18[3] 3.46 | 358 | 700 | T.5eb] 0.91 [0.00289] 0.004 | 1260 | 22 [380.13] 3.3 | 4 ]1520.53|61.84] 356 | Okdq
L2 L | 8188 | 997 |124.6]0.029] 0.0227 0.004 J0.01118[3] 3.46 | 283 ] 700 {7.8eb] 0.57 | 0.0018 | 0.004 | 1260 | 22 [380.13] 3.3 ] 4 ]152063}e61.84] 356 | O
Btg 10-11] T | 17661 [ 158.9 | 198.7]0.028] 0.022 | 0.004 J 0.011] 18.3] 3.46 | 357 | 700 | 7.8eb] 0.80 |0.00288] 0.004 | 1260 | 22 [380.13] 3.3 ] 4 ]1520.53]|61.84| 356 | Okd
L2 1 | 8044 | 981 [122.6]0.020] 0.022] 0.004 J0.011]183] 3.46 | 281 | 700 [ T.8eb] 0.56 [0.00177] 0.004 | 1280 | 22 [380.13] 3.3] 4 |1520.63|61.84] 356 | O
Btg11-12 T | 176.38 | 158.7 [ 198.4] 0.028] 0.022 | 0.004 [ 0.011] 18.3] 3.46 | 357 | 700 | T.8eb] 0.80 | 0.00268} 0.004 | 1260 | 22 |380.13;: 3.3 | 4 |152053]61.84| 3568 | Oke
| Lt2 L | 8014 | 978 |122.2]0.028] 0.022 | 0.004 J0.011] 18.3] 3.48 | 280 | 700 | T.8eb| 0.55 10.00176] 0.004 | 1260 | 22 [380.13: 33| 4 ]1520.53|61.84] 356 | Oke
Btg 12-13 T | 177.95 | 160.2 {200.2[0.028{ 0.022 | 0.004 [0.011{14.3] 3.48 | 358 | 700 | T.8eb] 0.91 [0.00288] 0.004 | 1260 | 22 [380.13[ 33| 4 [1520.53]61.84| 356 | Ok§
Luz L | 8272 | 100.5 |125.6]0.028] 0.022] 0.004 J0.011]14.3] 3.48 | 284 | 700 [T.8eb] 0.57 J0.00181] 0.004 [ 1280 | 22 }380.13] 33| 4 [1520.53[61.84] 356 | Oké
Btg 13-14] T ]| 176.34 ]| 158.7 { 198.4]| 0.029} 0.022 | 0.004 | 0.011] 18.3] 3.48 | 357 | 700 | T.8eb] 0.80 | 0.00288] 0.004 | 12680 | 22 [381.13| 3.3 | 4 |1520.53]61.84] 358 | Ok¢
Luz L | 8204 | €97 [124.6{0.028] 0.022 ] 0.004 | 0.011]18.3] 3.46 | 283 | 700 | T.8eb] 0.57 ] 0.0018 | 0.004 | 1260 | 22 |380.13] 3.3 | 4 }152053161.84] 356 | Oké
Ietg14-15 T | 187.02 | 177.3 [ 221.6]0.028] 0.022 ] 0.004 [0.011]14.3] 346 [ 377 | 700 [ T.8eb] 1.01 J0.00319] 0.004 | 1260 | 22 ]382.13] 33| 4 [1520.53]61.84] 356 | Oké
2 | L | 8268 ] 102.4 | 128.0]0.020} 0.022 | 0.004 J0.011] 18.3] 3.46 | 287 | 700 | T.Seb} 0.56 {0.00184] 0.004 | 1260 | 22 |380.13] 33| 4 |1520.53[61.84] 356 | Oké
Big1-2| T | 5588 | 50.3 | 62.9 [0.020] 0.022 | 0.004 | 0.011{ 18.3] 346 | 201 | 700 | T.Seb| 0.20 |0.00091] 0.004 | 1260 | 22 |380.13}] 3.3 | 4 |1520.53|61.84] 3568 | Ok¢
tt3 | L] 3083 | 38.4 | 455 ]0.028] 0.022 | 0.004 J0.011]18.3] 3.48 | 171 | 700 [ T.Seb] 0.21 J0.00088] 0.004 | 1260 | 22 [380.13] 53| 4 [152053]61.84] 356 | Okp
Btg2-3]| T | 8747 ] 785 | 981 ]0.028] 0.022 | 0.004 | 0.011[14.3] 3.46 | 251 | 700 | T.Seb} 0.44 J0.00141] 0.004 | 1260 | 22 [380.13] 3.3] 4 [152053]61.84] 356 | Okb
L3 L | 3586 | 446 | 557 |0.029f 0.022 [ 0.004 {0.011]18.3] 3.46 | 169 [ 700 [ T.Seb| 0.25 | 0.0008 | 0.004 | 1260 | 22 [380.13] 33| 4 | 152053|e1.84] 356 | Okp
Big3-4 | T | ©3.01 | 837 [104.6]0.029] 0.022] 0.004 {0.011]18.3]| 3.46 | 259 [ 700 | T.Seb]| 0.47 [0.00151{ 0.004 | 1280 | 22 |380.13[ 33| 4 |152053[61.84| 356 | Okp
Lt3 L | 3321 | 425 | 531 ]0.029] 0.022] 0.004 [0.011] 18.3] 3.46 | 185 [ 700 | T.Seb| 0.24 |0.00077| 0.004 | 1260 | 22 [380.13] 33| 4 [152053|61.84] 356 | Okp
Big4-5 | T | 9497 | 855 [106.8]0.028] 0.022 | 0.004 [0.011]18.3] 346 | 262 | 700 [ T.Seb] 0.48 [0.00154] 0.004 | 1260 | 22 [380.13] 33| 4 [152053}6184] 356 | QK
Lt3 L | 3238 | 41.9 | 523 [0.028] 0.022 | 0.004 [0.011[18.3] 3.46 | 183 [ 700 | T.Seb]| 0.24 {0.00075{ 0.004 | 1260 [ 22 |380.13{ 33| 4 [152053[61.84] 356 | Okb
Btg58 | T | 91.09 | 820 |102.5[0.026] 0.022 | 0.004 §0.011} 18.3] 3.46 | 258 | 700 | T.8eb| 0.46 |0.00148] 0.004 | 1260 | 22 [380.13[ 33| 4 |1520.53[61.84] 356 | Okb
Lt3 | L | 2857 | 37.7 | 47.1 J0.020] 0.022 | 0.004 [0.011] 18.3] 346 | 174 | 700 [ T.Seb{ 0.21 {0.00088] 0.004 | 1260 | 22 [380.13] 33| 4 [152053| 6184} 356 | Ok
Btge7 | T | 6706 | 79.2 | 99.0 ]0.020} 0.022 | 0.004 {0.011] 18.3] 3.46 | 252 | 700 | T.Seb] 0.45 | 0.00143] 0.004 | 1260 | 22 1380.13[ 3.3 | 4 [152053[61.84| 356 [ Ok
Lt3 | L ]| 4499 | 538 }€7.2[0.028] 0.022 | 0.004 }0.011] 18.3]| 3.46 | 208 | 700 [ T.Seb{ 0.30 {9.00007] 0.004 | 1260 | 22 {380.13] 33| 4 [1520.53] 6184 356 | Okk
Btg7-8 | T | 11249 | 101.2 | 126.6]0.020} 0.022 ] 0.004 [0.011] 18.3] 3.46 | 285 | 700 | T.8eb| 0.57 [0.00182] 0.004 | 1260 | 22 [3€0.13[ 33| 4 [1520.53[61.84| 356 [ Oke
tt3 | L | 4246 | 537 | 67.1 [0.020] 0.022 | 0.004 {0.011] 18.3] 3.46 | 208 | 700 | T.Seb| 0.30 | 0.00097] 0.004 { 1280 | 22 [380.13] 3.3 4 [152053]e1.84| 356 | Ok
Bg89 | T | 10148 | 91.3 |114.2[0.020] 0.022 | 0.004 [0.011] 18.3] 3.48 | 271 | 700 [ T.8eb] 0.52 J0.n01e5| 0.004 | 1260 | 22 [3€0.13] 33| 4 |152053|6184] 356 | OWe
Lt3 | L} 3669 ) 46.8 | 56.5 /0.020) 0.022 | 0.004 [0.011] 18.3] 3.48 } 184 | 700 | T.Seb} 0.27 J0.00084] 0.004 | 1280 | 22 [380.13] 33] 4 [1520.53]61.84] 356 | OMe
Btgo-10] T | ©9.95 | 900 [1124]0.020] 0.022 ] 0.004 | 0.011]1B.3] 3.48 | 289 | 700 | T.8eb] 0.51 {0.00162] 0.004 | 1260 | 22 [3e0.13[ 3.3 | 4 [1520.53[61.84| 356 | OKe
L3 | L | 3797 | 480 | 60.0 ]0.028f 0.022 ] 0.004 {0.011] 18.3] 3.46 | 188 | 700 | T.8eb] 0.27 [0.00086] 0.004 | 1260 | 22 |380.13[ 33| 4 |152053]|61.84| 336
Big10-11] T | ©9.88 | 80.8 |1124]0.029] 0.022 | 0.004 | 0.011] 18.3] 3.46 | 269 | 700 | T.8eb| 0.51 |0.00182] 0.004 | 5260 | 22 [380.13] 33| 4 [152053]61.84| 356 | O
Lt3 | L | 3858 | 486 | 60.7)0.028] 0.022] 0.004 [0.011] 1B.3]| 3.48 | 167 | 700 | T.8eb ] 0.28 [0.00087] 0.004 | 1280 | 22 |360.13] 3.3 ] 4 |[152053]61.84] 356 | OKe
Btg11-12 T | 100.28 | 90.3 |112.8{0.028] 0.022 | 0.004 ] 0.011] 18.3] 3.46 | 268 | 700 | T.8eb] 0.51 J0.00183( 0.004 | 1260 | 22 |380.13] 33| 4 |1520.53|61.84| 356
Lt3 | L | 3076 | 49.8 | 62.2 |0.020] 0.022 | 0.004 {0.011] 18.3] 3.46 | 200 | 700 | T.8eb] 0.28 ] 0.0008 | 0.004 | 1260 | 22 [380.13[ 33| 4 [1620.52] 61.84] 356 | OKe
Btg12-13 T | 103.66 | 93.3 |116.6]/0.028] 0.022 | 0.004 [0.011] 1B.3] 3.48 | 274 | 700 | T.8eb] 0.53 [0.00168] 0.004 | 1260 | 22 [380.13] 3.3 | 4 |1520.563]61.64] 356 | Oke
Lt3 | L | 4225 | 527 | 65.0]0.020} 0.022 | 0.004 [0.011{ 1B.3] 3.46 | 206 | 700 | V.8eb| 0.30 [0.00005f 0.004 | 1260 | 22 [380.13[ 33| 4 |152053|61.84| 356
[Bto 1314 T | 105.7 | 5.1 {118.9]0.028] 0.022 | 0.004 |0.011] 1B.3[ 3.46 | 276 | 700 | T.8eb| 0.64 ]0.00171] 0.004 | < 22 [38013[ 33| 4 [152053]61.84] 356 [ Qe
Lt3 | L | 4240 | 531 ] 66.3]0.028) 0.022] 0.004 [0.011]183] 3.48 | 206 | 700 [ T.8ab| 0.30 | 0.00008( 0.004 | * 22 [380.12] 33| 4 [152053]6184] 356 [ @
Big14-15 T | 11035 | 99.3 |124.10.028] 0.022 | 0.004 [ 0.011] 1B.3] 3.46 | 282 | 700 | T.Seb| 0.56 [ 0.00170] 0.004 | 1280 | 22 |380.42[ 33| 4 |152053|61.84] 356 3
L3 | L ] 3831 | 493 [617[0.029] 0.022 | 0.004 | 0.011] 1B.3] 346 | 159 | 700 | 7.8en| 0.28 [0.00080] 0.004 | 1260 | 22 |38012| 3.3 | 4 |152053|61.84| 356 | OHe
'.‘T:_V_:‘v»__,,vi,,y e e —— _ . e J— PR -
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PERHITUNGAN M nak - BALOK INDUK

PORTAL ARAH X ; Y= 2,75 m ( AS C ) TINJAUAN ARAH X
Balok Tultump (T) [TulLap| AsTulTump | - As [ P p1 paktual| fs'. | fo'pakal| -2 Mn1 Mn2 | Mnak- | Rn | Mnak+
.. Induk | atas | bawsh ]| bawah| As [ As' ‘| Tullap | (tarik) | (desak ) | Tul.lap] Mpa | Mpa | mm2 ] KNm | KNm | KNm | Mpa | KNm
Big1-2  1t1|4D22|2 D 22{4 D 22} 1520.5] 760.27| 1520.5 | 0.005 | 0.0024 [ 0.0024 | 0.0048 | 1049.49 | 350.00| 30.82 | 18215 | 15966 | 341.81| 161 | 356.08
Big23 Lt1]4D22|2 D 22[4 D 22{1520.5{760.27] 15205 | 0.005 | 0.0024 | 0.0024 | 0.6048 | 1049.46 | 350.00 { 30.62 | 182.15 | 150.66 { 341.81( 1.61 | 356.08
Blga4 L11]4D22)2 D 22|4 D 22| 1520.5]760.27] 1520.5 | 0.005 | 0.0024 | 0.0024 | 0.0048 | 1048.48 [ 350.00 | 30.62| 18215} 159.66 | 341.81] 1.61 | 356.08
Biga5 (t1|4D22}2 D 22]4 D 22} 1520.5}760.27] 1520.5 | 0.005 | 0.0024 | 0.0024 | 0.0048 | 1046.49 | 350.00] 30.92 | 182.15| 159.66 | 341.81| 1.61 | 356.08
Btg58 Lt1|4D22|2 D 22|4 D 22| 1520.5| 760.27| 1520.5 | 0.005 | 0.0024 | 0.0024 | 0.0048 | 1040.45 ] 350.00] 30.92 | 182.15] 15066 ] 341.81]| 1.61 { 356.08
Btg6-7 111]4D22]2 D 22{4 D 22] 1520.5] 760.27] 1520.5 | 0.005 | 0.0024 | 0.0024 | 0.0048 | 1049.49 ] 350.00] 30.62] 182.15| 150868 ] 341.81] 1.61 | 356.08
Big7-8 Lt1]|4D22]2 D 22[4 D 22]1620.5|760.27| 1520.5 | 0.006 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00| 30.82| 182.15]| 150.66] 341.81| 1.61 | 366.08
Btg89 Lt1|4D22]2 D 22}4 D 22| 1520.5]760.27] 1520.5 | 0.005 | 0.0024 | 0.0024 | 0.0048 | 1046.49 | 350.00| 3082 | 182.15| 159.66] 34181} 1.61 | 356.08
Blgo-10 Lt1]4 D22|2 D 22]4 D 22| 1520.5] 760.27| 1520.5 [ 0.006 | 0.0024 | 0.0024 | 0.0048 | 1048.49 | 350.00 | 30.62| 182.15] 150.66 | 341.81| 161 | 366.08
Btg10-11 it1 [4 D22}2 D 22}4 D 22]1520.5] 760.27] 1520.5 | 0.005 | 0.0024 | 0.0024 | 0.0048 | 1045.45 | 350.00] 30.62] 182.15] 158.66 ] 341.81] 1.61 | 356.08
Blg11-12 [t114 D22|2 D 22][4 D 22| 1520.5] 760.27[ 1520.5 | 0.006 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00] 30.92| 182.15| 156.66 | 341.81| 1.61 | 366.08
Btg12-13 Lt1[4D22[2 D 22f4 D 22} 1520.5)760.27] 1520.5 | 0.005 | 0.0024 | 0.0024 | 0.0048 [ 1048.49 | 350.00] 30.62| 182.15] 159.66] 341.81] 1.61 | 356.08
[Big13-14 Lt1}4D22]2 D 22{4 D 22| 1520.5[760.27| 1520.5 ] 0.005 | 0.0024 | 0.0024 | 0.0048 { 1040.49 | 350.00] 30.82| 182.15| 156.66 | 341.81] 1.61 | 356.08
[Btg14-15 Lt1]4 D22]2 D 22[4 D 22[1520.5]760.27] 1520.5 | 0.005 | 0.0024 | 0.0024 | 0.0048 | 1049.48 [ 350.00] 3062 18215| 150.66 ] 341.81 [ 1.61 | 356.08
Blg12 Lt2[4D22]2 D 22{4 D 22]1520.5] 760.27] 1520.5 | 0.005 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00{ 30.82 [ 182.15] 158.66 [ 341.81 ] 1.61 | 356.08
Btg23 1t12|4D22{2 D 22[4 D 22| 1520.5| 760.27| 1520.5]] 0.005 | 0.0024 | 0.0024 | 0.0048 | 1048.49 [ 350.00] .30.92| 182.15] 168.68 | 341.81| 1.61 | 356.08
Btg34 124 D22[2 D 22[4 D 22]1520.5|760.27] 1520.5]] 0.005 | 0.0024 | 0.0024 | 0.0048 ] 1049.49 1 350.00] 30.92] 182.15] 15068] 341.81] 161 | 356.08
Big4-5 Lt2]4D22|2 D 22[4 D 22} 1520.5} 780.27 | 1520.5]| 0.005 | 0.0024 [ 0.0024 | 0.0048 | 1040.45} 350.00| 30.62| 182.15] 159661 341.81| 1.61 | 356.08
Big56 t2]4D22{2 D 22[4 D 22| 1520.5) 760.27] 1520.5]] 0.005 [ 0./024 | 0.0024 | 0.0048 | 1049.49 | 350.00] 30.82] 182.15] 159.66 | 341.81] 1.61 | 356.08
Btg67 Lt2 |4 D22|2 D 22{4 D 22| 1520.5|780.27] 1520.5]| 0.005 | 0.0024 | 0.0024 | 00048 | 104049 ] 350.00| 30.82 | 18215] 159.66 | 341.81 | 1.61 | 35608
Big7-8  Lt214D22|2 D 224 D 22[15205{760.27] 152056(] 0.005 | 0.0024 | 0.0024 | 00048 | 1049.49 | 350.00] 3092 | 18215| 1590.66 | 341.81{ 1.61 | 356.08
Big8-9 Lt2 |4 D22]2 D 22[4 D 22} 1520.5| 760.27] 1520.5]] 0.005 | 0.0024 | 0.0024 | 00048 | 1049.49 ] 350.00 | 30.62| 18215] 150.66 | 341.81] 161 | 356.08
Btg9-10 Lt2 {4 D22]2 D 22[4 D 22]1520.5]| 760.27] 1520.5]] 0.005 | 0.0024 | 0.0024 | 0.0048 | 1046.49} 350.00| 30.82| 182.15] 150.66 | 341.81 | 1.61 | 356.08
Btg10-11 Lt2 [4 D22[2 D 22[4 D 22| 1520.5] 760.27] 1520.5]] 0.005 | 0.0024 | 0.0024 { 0.0048 | 1040.49] 350.00) 30.92| 182.15| 150.66 | 341.81 | 161 | 356.08
Btg11-12 Lt2 [4 D22}2 D 22]4 D 22| 15205]760.27| 1520.5(] 0.005 | 0.0024 | 0.0024 | 0.0048 | 1040.49 | 350.00 | 30.92] 182.15| 150.66 | 341.81] 1.61 | 356.08
Btg 1213 L12 |4 D22|2 D 22[4 D 22| 1520.6} 780.27 | 1520.5]| 0.005 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00| 3092 | 182.°5| 150.66] 341.81| 1.61 | 356.08
Btg13-14 Lt2 {4 D22)2 D 22|4 D 22| 1520.5] 760.27] 1520.5/] 0.005 | 0.0024 | 0.0024 | 0.0048 | 1049.49 ] 350.00] 30.92| 18245 150.66 | 341.61] 1.61 | 356.08
Btg14-15 112 14 022{2 D 22]4 D 22§ 1520.5] 780.27 | 1520.5[[ 0.005 | 0.0024 [ 2.0024 | 0.0048 { 1049.49 | 350.00| 30.92| 182.15 15066 341.81 [ 1.61 | 356.08
Big1-2 113]4D22[2 D 22|4 D 22{ 15205} 780.27] 1520.5]] 0.005 | 0.0024 | 0.0024 | 0.05048 | 1049.49 | 350.00 | 3092 | 182.15| 150.66 | 341.81] 1.61 | 356.08
Btg2-3 Lt3}4D22|2 D 2|4 D 22) 15205} 760.27] 1620.5]] 0.005 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00] 30.62] 182.15| 159.66 | 341.81 ] 1.61 | 3856.08
Btg34 113]4D22|2 D 22|4 D 22| 1520.5] 760.27] 1520.5]] 0.005 | 0.0024 | 0.0024 | 0.0048 | 1040.49 | 350.00 | 30.92[ 182.45] 159.66 | 341.81 ] 1.61 | 356.08
Bigd-5 t3/4022(2 D 22{4 D 22| 1520.5]780.27] 1620.5]] 0.005 | 0.0024 | 0.0024 | 0.0048 | 1048.49 | 350.00 ] 30.92] 18215 159.68 | 341.861] 1.61 [ 356.08
Big568 Lt3|4D22[2 D 2214 D 221152057 760.271 1520.5]] 0.005 [ 0.0024 | 0.0024 | 0.0048 | 1048.49 | 350.00| 30.92] 182.95| 169.68 | 341.81] 1.81 | 356.08
Btgd7 Lt13|4022|2 D 22{4 D 22] 1520.5] 780.27] 1520.5]| 0.005 | 0.0024 | 0.0024 | 0.0048 | 1048.49 | 350.00| 30.92| 182.15] 159.66] 341.81| 161 | 356.08
Big7-8 1t3|4022]2 D 224 D 22[1620.5] 760.27 | 1520.5]] 0.005 | 0.0024 | 0.0024 | 0.0048 | 1045.49} 350.00 | 30.52| 18295 159.66| 34181 [ 1.61 | 356.08
Bg89 Lt3|4022]2 D 22[4 D 22] 15205} 760.27 | 1520.5]] 0.005 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00| 30.92 | 182.15| 150.66 | 341.81] 1.61 | 356.08
Btg8-10 1t3[4022]2 D 22|4 D 22} 1520.5] 760.27 | 1520.5]] 0.005 | 0.0024 | 0.0024 | 0.0048 | 1049.49 ] 350.00 ] 30.92 | 182.15| 159.66| 341.81| 1.61 | 356.08
Btg10-11 Lt314D2212 D 22[4 D 22]15205] 760.27] 1520.5]] 0.005 | 0.0024 | 0.0024 | 0.0048 | 1049.48 ] 350.00 | 30.92| 182.15]| 150.66 | 341.81| 1.61 | 356.08
Blg11-12 (t13|4D22]2 D 22}4 D 22| 1520.5]760.27] 1520.5(] 0.005 | 0.0024 | 0.0024 | 0.0048 | 1049.48 | 350.00 | 30.92] 162.15| 150.66 ] 341.81 | 1.861 | 356.08
Btg12-13 Lt3 [4D22|2 D 22|4 D 22} 1520.5| 760.27 | 1520.5]] 0.005 | 0.0024 | 0.0024 | 0.0048 | 1040.49 | 350.00} 3082 162.15| 15968 [ 341.81| 1.861 | 356.08
[Btg 13-14 13[4 D22f2 D 22]4 D 22| 1620.5] 760.27 | 1620.5[] 0.005 | 0.0024 { 0.0024 | 0.0048 | 1040.48 | 350.00 | 30.92| 182.15| 160.66 | 341.81 | 1.61 | 356.08
IBtg14-15 it3 {4 D2272 D 22[4 D 22| 165205) 760.27 | 1620.5]] 0.005 | 0.0024 | 0.0024 | 0.0048 | 1040.40 | 350.00] 30.92 | 182.15| 166.66 | 341.81| 1.61 | 356.08




PERHITUNGAN M nak - BALOK INDUK

PORTAL ARAH X ; Y= 12,76 m (AS D) TINJAUAN ARAH X

Balok Tultump(T) [Tullap| AsTulTump | - As C e 1 lat fs’ f8’pakal a Mn1 Mn2 | Mnak- | Rn | Mnak+

induk - | etas ] bawan | bawsh | As. | As' | Tullap| P P P P8P | wmpa | Mpa | mm2 | kNm | kNm | KNm | mMpa | KNm
Big1-2 ILt1|5D22(2 D 22| 4 D 22| 1900.7 760.27 | 1520.5 | 0.006 || 0.0024 | 0.0036 | 0.0048 | 490.86 | 350.00 | 46.38 | 270.14 | 159.66 { 429.80 [ 1.61 | 356.08
Big23 Lt1]|4D22]2 D 22|4 D 22| 1520.5] 760.27 | 1520.5 | 0.005 || 0.0024 | 0.0024 | 0.0048 j 1049.49 | 350.00| 30.92| 182.15] 159.66| 341.81| 1.61] 356.06
Biga4 Lt1]|4D22|2 D 22[4 D 22| 1520.5]| 760.27 | 15205 | 0.005 || 0.0024 | 0.0024 | 0.0048 | 1049.49] 350.00 ] 30.92 | 182.15| 159.66 | 341.81] 161! 356.08
Btgd5 Lt1]4D22]2 D 22[4 D 22{1520.5{ 760.27 | 1520.5 | 0.005 [] 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 ] 30.92 | 182.15| 150.66| 341.81] 1.61[ 356.08
Big58 Lt1|4D22|2 D 22[4 D 22[1520.5]|760.27] 1520.5 | 0.005 [| 0.0024 | 00024 | 0.0048 | 1049.49 | 350.00 | 30.92 | 182.15| 156.66{ 341.81] 161 356.08
Btg67 Lt114D22|2 D 22|/4 D 22{1520.5] 760.27| 1520.5 | 0.005 [| 0.0024 | 0.0024 | 0.0048 | 1049.49 ] 350.00 | 30.82 | 182.15| 15066 | 341.81] 161 356.08
Big78 Lt1]4D22|2 D 22|4 D 22 1520.5] 760.27] 1520.5 | 0.005 | 0.0024 | 0.0024 | 0.0048 | 1049.48 ] 350.00 ] 30.92| 182.15] 150.66] 341.81] 181 356.08
Big8-9 Lt1]4D22]2 D 22|4 D 22[1520.5]760.27| 1520.5 | 0.005 || 0.0024 | 0.0024 | 0.0048 | 1049.49 } 350.00 | 30.92 | 182.15| 15986 | 341.817 1.61| 356.08
Blg9-10 Lt1|4D22|2 D 22|4 D 22| 1520.5| 760.27 | 1520.5 | 0.005 |} 0.0024 | 0.0024 | 0.0048 | 1049.48 | 350.00 | 30.92 | 182.15| 159.86 ] 341.81] 1.61| 356.08
Btg 10-11 Lt1]4 D22|2 D 22| 4 D 22| 1520.5] 760.27 | 1520.5 | 0.005 [} 0.0024 | 0.0024 | 0.0048 | 1049.48 | 350.00] 30.92] 182.15] 15966 | 341.81] 161 356.08
Btg11-12 1t1 |4 D22} 2 D 22} 4 D 22]1520.5] 760.27] 1520.5 | ©0.005 [{ 0.0024 | 0.0024 | 0.0048 | 1049.49] 350.00| 30.92 | 182.15| 1509.66 | 341.81| 1.61| 356.08
Blg12-13 Lt1]4 D22]2 D 22]4 D 22[1520.5[780.27 | 1520.5] 0.005 [{ 0.0024 | 0.0024 | 0.0048 | 1049.49 ] 350.00| 30.82] 182.15] 150.66 | 341.81] 1.61{ 356.08
Btg 13-14 Lt1[4D22|2 D 22{4 D 22[1520.5]760.27] 1520.5 | ©.005 [ 0.0024 | 0.0024 ] 0.0048 | 1040.49] 350.00} 3092 | 182.15] 159.66 | 341.81| 161 | 356.08
Blg14-15 it1 |4 D22[2 D 22[4 D 22] 1520.5[ 760.27 | 152¢.5 | 0.005[] 0.0024 | 0.0024 | 0.0048 | 1049.48 [ 350.00 [ 30.82 | 182.15] 159.66 | 341.81 | 161 356.08
Btg1-2 Lt2 |4D22|2 D 22[4 D 22[1520.5]760.27] 1520.5 ] 0005]] 0.0024 | G.0024 | 0.0048 | 1048.49 | 350.00| 30.92| 182.15| 15066 | 341.81| 181 | 356.08
Btig2-3 Lt2|4D22[2 D 22[4 D 22[1520.5]780.27] 1520.5 { 0005]] 0.0024 | 1©.0024 [ 0.0048 | 1048.49]350.00| 3092 182.15] 15966} 341.81] 161| 356.08
Btg34 Lt2]4D22]2 D 22[4 D 22]1520.5{ 760.27] 1520.5 ] 0005/] 0.0c24 | €.0024 | 0.0048 | 1048.49 | 350.00] 30.92 | 182.15] 15966 341.81| 1.61] 356.08
Btig4-5 Lt2]4D22[2 D 22][4 D 22[1520.5]760.27 | 1520.5 | 0.005[] 0.0c24 | ©.0024 | 0.0048 | 1040.491350.00 | 30.92 | 18215 | 159.66 | 341.81| 161] 356.08
Btg56 Lt2 |4 D22|2 D 22[4 D 22| 1520.5] 760.27 | 1520.5 | 0.005|] 0.0024 | 0.0024 | 0.0048 | 1048.49 | 350.00 | 30.92 | 182.15| 159.66 | 341.81[ 1.61[ 356.08
Btg 6-7 1t2]4D22}2 D 22}4 D 22] 1520.5] 760.27] 152C.5 0.005 0.0024 0.0024 | 0.0048 | 1049.49 ] 350.00] 30.92 182.15 159.66 | 341.81 1.61 356.08
Btg7-8  Lt2 4 D22[2 D 22|4 D 22[1520.5|760.27 | 1520.5 | 0.005]| 0.0024 | 0.0024 | 0.0048 [ 1049.49 | 350.00{ 30.92 | 182.15| 159.66 | 341.81 | 161 | 356.08
Bigeg Lt2]4D22|2 D 22]4 D 22| 1520.5] 760.27] 1520.56 | 0.005[] 0.0024 | 0.0024 | 0.0048 | 1049.48 | 350.00] 30.92| 182.15] 159.66 | 341.81] :.61] 356.08
Btg9-10 1t2 |4 D22[2 D 22]4 D 22} 1520.5] 760.27 | 1520.5 ] 0.005] ] 0.0024 | 0.0024 | 0.0048 | 1046.49 | 350.00] 30.82| 182.15] 159.66§ 341.81| 161] 356.08
Btg 10-11 Lt2]4D22]2 D 22|4 D 22[1520.5] 760.27| 1620.5 | 0.005] | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00] 30.82| 182.15] 15966} 341.81| 1.61] 356.08
Btg 11-12 Lt2 |4 D22|2 D 22| 4 D 22| 1520.5| 760.27 | 1520.5 | 0.005] | 0.0024 | 0.0024 | 0.0048 | 10498.49 | 350.00 | 30.92 | 182.15] 159.66 | 341.81] 1.61 | 356.08
Btg 12-13 Lt2]4D22]{2 D 22|4 D 22] 1520.5] 7680.27 | 1520.5 | 0.005] | 0.0024 | 0.0024 | 0.0048 | 1040.49 | 350.00] 30.62| 182.15| 15966} 341.81] 1.61] 356.08
Big13-14 Lt2 |4 D22[2 D 22| 4 D 22f1520.5] 780.27 | 1520.5 ] €.005[ | 0.0024 | 0.0024 | 0.0048 | 1040.42 | 350.00 | 30.92] 182.15] 159.66] 341.81] 1.61| 358.0¢
Btg14-15 Lt2]4D22{2 D 22|4 D 22 1520.5{ 760.27 | 1520.5 | 0.005[ | 0.0024 | 0.0024 | 0.0048 | 1049.49 ] 350.00] 3092 | 18215 150.66 | 34181] 161 356.08
IBtg1-2  Lt3 |4 D222 D 22[4 D 22| 1520.5] 760.27] 1620.5 | €.005/ | 0.0024 | 0.0024 | €.0048 | 1049.49 | 350.00 ] 30.92| 182.45] 158.66} 341.81| 161 | 356.08
IBig2-3  Lt3]4D22]2 D 22{4 D 22| 1520.5] 760.27 | 1520.5 | €.005] | 0.0024 | 0.0024 | 0.0048 | 1048.49 § 350.00] 30.92| 18215 150.65] 341.81] 1.61] 356.08
Blg34 Lt3]4D2212 D 22]4 D 22| 1520.5] 760.27| 1520.5 | €.005[ | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00] 30.82] 18215 150.66 | 24181 | 1.61] 356.08
Big4-5 Li3[4D22]2 D 22|4 D 22] 1520.5] 760.27 | 15205 | 0.005[ | 0.0024 | 0.0024 | 0.0048 | 104549 | 350.00] 30.92 ] 18215] 15966 ] 34181 | 161 356.08
Btg58 Lt3|4D022]2 D 22]4 D 22]1520.5)780.27] 1520.5 ] 0.005] | 0.0024 | 0.0024 | 0.0C43 ] 104849 ] 35000 3082] 182.15] 15966 341.81] 1.61] 356.08
Big6-7 Lt3]4D22|2 D 22|4 D 22[1520.5]| 760.27] 1£20.5 | ©.005] | 0.0024 | 0.0024 | 0.0048 ] 104649 35000} 3092 182.15] 15066 [ 341.81| 1.61] 356.08
Btg7-8 Lt3|4D22]2 D 22|4 D 22 1520.5] 760.27] 1£20.5 } 0.005] | 0.0024 | 0.0024 | 0.0048 } 1049.49 | 35060 | 30.92| 182.15] 15966 ] 341.81 | 1.61] 356.08
Btg88 Lt3]4D22]2 D 22]4 D 22] 1520.5] 760.27] 1520.5 | 0.005] | 0.0024 | 0.0024 [ 0.0048 ] 1049.49] 35000 30.902] 18215] 15966 | 341.81| 1.681] 358.08
Btg9-10 Lt3]4D22)2 D 22|4 D 22| 15205} 760.27 | 1620.5 | 0.005 | 0.0024 | 0.0024 | 0.0048 | 1049.49] 350.00{ 30.82] 18215 150.66| 341.81| 161 | 356.08
Big 10-11 1t3 |4 D222 D 22| 4 D 22} 1520.5] 760.27 | 1620.5 ] 0.005 | 0.0024 | 0.0024 | 0.0048 | 104049 | 350.00] 3092 | 182.15] 159664 34181 | 161  356.08
Btg11-12 L1314 D2212 D 22]4 D 22[1520.5]760.27| 1520.5 | 0.005 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 | 30.82| 182.15| 15966§ 34181 | 161 | 356.08
Btg 12-13 1t3 [4 D22[2 D 22{4 D 22{ 1520.6{ 760.27 | 1520.5 | 0.005 | 0.0024 | 0.0024 | 0.0048 | 1048.490 | 35000 3092 18215| 15966 341.81| 161 | 356.08
Btg 13-14 Lt3]4D22]2 D 22]4 D 22[1520.56]760.27] 1620.5 | 0.008 | 0.0024 ¥ 0.0024 | 0.0042 | 104049 35000] 3092 182151 150661 34181 | 161 356.03
Btg14-15 113 [4D22{2 D 22| 4 D 22 1520.5] 760.27] 1520.5 | 0.005 | 0.0024 | 0.0024 | 0.0048 | 1048.49 | 350.00) 30.92| (4.11)] 159.66 | 155.64 | 1.61| 356.08




TABEL TULANGAN GESER BALOK INDUK

PORTAL ARAH X ; Y=275 M (ASC) TINJAUAN ARAH X
fc = 225 Mpa L= 4 m bkim= 600 mm
fy TP = 300 Mpa Qtul= 10 mm h kim = 600 mm
1D = 350 Mpa

Balok | Ln VD wwib h d Mnakb | Mnakb' | | Vg Vub |Vubpeal @&Tul Di daerah sendi plastis ) . _ D] luar send| plastis L

Induk m) | o | &Ny | (mm) | (mm) ] (men)] (KNm) | (KNm) | [(kN) | (kN) | (KN) | (mm) | VS (KN)| s (mm) | Tul.Geser | Vub(KN)| Vo (KN) | Ve(KN) | s (mm) | Tul Geser
Big1-2 1| 3.4 [6291(1094] 450 | 800 | 700 | 34181 ] 356.08 | 73.85 | 257.15] 183.19| 10 [305.318] 108.04 |P10 - 100 88.11 | 249.03 | 10z.1838| 322.82 '|P10- 200
Big2-3 Lt1] 34 [67.57]| 9.01 ] 450 | 800 | 700 | 341.81] 356.08 | B7.48 | 250.48| 176,50 | 10 |204.171} 112.13|P10 - 110 81.42 | 249.03 | 115.3313] 201.08 {P10- 200
Btg3a4 Lt1| 34 [57.25| 9.54 | 450 | 800 | 700 | 34181 | 356.08 | B6.79 | 249.73| 17578 | 10 ]202.963| 112.60 |P10 - 110 80690 | 249.03 |112.5388] 288.00 |P10- 200
Big45 Lt1] 3.4 |58.30] 10.05] 450 1 800 | 700 | 34181 ] 356.08 ] 68.35 | 251.37| 177.42| 10 |205.683] 111.56 [P10 - 110 8233 | 24903 |111.8088{ 29503 |P10- 200
Big56 t1]| 34 ]64.79] 0.80 | 450 { 800 | 700 | 341.81 | 356.08 | 74.676] 258.01[ 184.08 | 10 |306.764] 107.53 [P10 - 100 8.97 | 249.03 |100.7383] 327.45 {P10- 200
Bige7 Lt1] 34 |56.27] 925} 450 [ 800 | 700 | 341.81] 356.08°]65.522] 248.40{ 174.45] 10 |200.744| 11348 [P10- 110 70.36 | 24903 |116.7578] 282.52 {P10- 200
Big78 1] 34 ]61.20] 10.11] 450 | 800 | 700 | 34181 | a56.08 |[71.31 | 254.48] 180.52] 10 |300.873) 109.84 [P10 - 100 8544 | 249.03 | 108.6288] 300.36 |P10- 200
Bigs-9 Lt1| 34 [57.35] 953 | 450 | 800 | 700 | 341.81] 356.08](66.88 | 240.83| 17587 ] 10 |293.121) 112.54 |[P10- 110 80.79 | 249.03 | 114.3813| 288.39 |P10- 200
Big9-10 Lt1] 34 |57.13] 9.57 ] 450 ) 800 | 700 ] 34181 ] 356.08)/66.7 | 2490.64] 17568 ] 10 ]202.808) 112.66 |P10 - 110 80.60 | 249.03 ] 114.6963} 287.60 }P10- 200
Btp 10-11 Lt1]| 3.4 {81.04] 1046]| 450 | 800 | 700 | 341.81] 356.08]|71.5 | 254.66]| 18C.72] 10 |301.208| 109.52 |P10 - 100 €564 | 249.03 {108.2063] 31033 |P10- 200
Btg11-12 U1] 34 [58.57]10.07] 450 | 800 | 700 | 341.81| 356.08 | |88.64 | 251.67| 177.72| 0 [296.201] 111.37 |P10 - 110 €264 | 24903 |111.3013] 208.37 |P10- 200
Big 12-13 1§ 34 | 57.00] 056 | 450 | 800 | 700 | 341.81 ] 356.08 ||67.55 | 250.53{ 176.58 | 10 |]204.293] 112.08 |P10- 110 61.49 | 249.03 |313.2088] 20138 [p10- 200
Big13-14 Lt1] 3.4 }5843] 900} 450 | 800 ] 700 | 341.81; 356.08 ) |68.33 | 251.35} 17740} 10 ]295.658] 111.57 |P10- 110 §2.31 | 24903 | 111.8438] 20484 JP10- 200
Big14-15 U1 | 3.4 |62.86] 10.83]| 450 ] 800 | 700 | 34181} 2356.08 ||73.79 | 257.08] 183.13| 10 |305.213] 108.08 |P10- 100 $8.04 | 249.03 | 102.2888| 322.49 |P10- 200
Big1-2 Lt2} 3.4 |63.38]1249]| 450 | 800 | 700 | 341.81 | 2356.08 ||75.87 | 250.27] 185.31 | 10 |308.853| 106.80 [P10- 100 90.23 | 249.03 | 9864877| 334.39 |P10- 200
Btg2-3 Lt2]| 34 {5048} 998 | 450 | 800 | 700 | 341.81 | 2356.08 {|69.46 | 252.54| 178.58 | 10 |297.336} 110.83 [P10- 110 8350 | 249.03 |102.8663] 300.24 ' |P10 - 200
Big34 it2] 24 |57.71] 9.82 | 450 { 800 | 700 | 341.81 | 356.08 ||67.33 | 250.30| 176.35 | 10 ]293.908] 112.23{P10- 110 81.26 | 249.03 | 113.5038] 290.39 |P10- 200
Big45 12| 34 |58.48]| 1033 450 | BOO | 700 | 34181 | 356.08 ||68.81 §251.85] 177.00| 10 |206.408] 111.25|P10- 140 8282 | 249.03 | 111.0038] 207.17 {P10- 200
Big56 Lt2| 34 {60.29{ 1034} 450 | 800 ] 700 | 341.81 | 356.08 ||79.63 | 263.21| 18926 | 10 }315.433] 104.58 {P10. 100 9418 | 24903 |92.08877| 350.00 |P10- 200
Big6-7 12| 34 5648} 932 | 450} 800 | 70C | 341.81{ 356.08 || 65.8 | 248.69] 17474 | 10 |201.231] 113.27 {P10- 110 7965 | 249.03 |113.2713{ 283,70 |P10- 200
Big78 112] 34 |63.78] 996 | 450 { 800 | 700 | 341.81 | 356.08 ||73.74 | 257.03} 183.08 | 10 |305.126{ 108.11 |P10- 100 87.98 | 249.03 | 102.3763] 322.21 {P1C - 200
Big8-9 Lt2] 34 |5744] 956 | 450 | 800 | 700 | 34181 | 35608 | 67 |249.95]| 176.001 10 |283.331] 112.48 [P10- 110 80.901 | 249.03 | 114.1713} 288.92 |P10- 200
Btg9-10 Lt2| 34 |5689] 966 | 450 | 800 | 700 | 34181 | 356.08 ||66.55 | 240.48] 175.53 | 10 }202.543] 112.76 {P10 - 110 80.44 | 240.03 | 114.9588] 286.84 [P10- 200
Big 10-11 Lt2] 3.4 163.17] 10.75] 450 | 800 | 700 | 341.81 | 2356.08 }|73.02 | 257.22| 18326 | 10 |305.441} 108.00 {P10- 100 88.18 | 249.03 |12.0613] 32321 [p10- 200
Big11-12 12| 3.4 |58.62] 10.31]| 450 | 800 | 700 | 341.81 | 356.08 ]| 68.83 | 251.88{ 178.03 | 10 }206.708] 111.18 P10 110 82.94 | 249.03 |110.7938] 207.73 |P10- 200
Big 1243 Lt2§ 3.4 {58.26] 9.65 | 450 | 800 | 700 | 341.81 | 356.08 ||67.91 | 250.91] 176.65| 10 |204.623) 111.85|P10- 110 81.87 | 24903 |112.5788] 203.01 [P10- 200
Blg13-14 L12] 34 j60.17] 9.98 | 450 } 800 | 700 | 341.61] 356.08 || 70.15 | 253.28] 179.31| 10 |208.843] 110.38 |P10- 410 34.22 | 24903 |1c8.6588] 30358 |P10- 200
Blg 14-15 12| 3.4 |63.38] 1248 450 ! 800 | 700 | 341.81 | 356.08 || 75.88 { 259.26] 185.30 | 40 |2308.836| 106.81 |P10 - 100 90.22 24903 |98.66627] 334.33 |Pio- 200
Big1-2 1137 3.4 130.66] 12.75] 450 | 800 | 700 | 341.81 | 356.08 || 52.41 | 234.63]| 180.68 | 10 |287.798] 123.18 [P10- 120 85.60 | 249.03 |120.7038] 236.12 lPi0- 200
Big2-3 it3| 34 {38.18] 10.00] 450 { 800 ! 700 | 341.81{ 356.08 [48.170] 230.19f 156.24 [ 10 {260.394] 126.68 {P10 - 120 5115 | 249.03 | 147108 | 224.23 [P10- 200
Big34 U3] 34 [3522] 961 | 450 | 800 } 700 | 341.81 | 256.08 | 44.83 | 226.67] 152.72| 10 ]254.533| 129.60 |P16 - 120 5784 | 249.03 | 152.0888] 21584 [P10- 200
Big45 Lt3| 3.4 [3552]10.22] 450 | 600 | 700 | 341.81 | 356.08 || 45.74 | 227.63] 153.68 | 10 |256.126{ 128.79 [P10- 120 5856 | 248.03 |151.3783] 217.91 [p10- 200
Big5-8 Lt3] 3.4 147.38] 1048} 450 | 800 | 700 | 341.81 | 356.08 | 57.84 | 240.33]| 168.38 | 10 |277.301| 118.98 |P10- 110 71.30 | 249.03 {130.2013] 253.35 |P10- 200
BigB8-7 Lt3] 34 |34.14] 9.20 | 450 | 800 | 700 ] 341.81 | 356.08 | 43.43 | 22520} 151.25] 10 ]252.083} 130.86 |P10- 130 56.17 | 249.03 | 155.4188] 212.24 |P10- 200
Big78 Lt3] 3.4 |41.02] 1000]| 450 | 800 | 700 | 341.81| 356.08 | 51.02 | 233.17| 159.22| 10 }265.366} 124.31 [P10 - 120 B4.14 | 249.03 | 122.1363] 232.08 {P10-. 200
Big8-9 Lt3| 34 |3468| 0.56 | 450 | 800 | 700 | 34181 | 356.08 || 44.24 | 226.05| 152.10 | 10 |253.501] 130.12]P10- 130 57.02 | 249.03 }154.0013] 214.20 |P10- 200
Big9-10 113} 34 [34.21]| 060 | 450 | 800 | 700 | 34181 ) 356.08 | 43.81 | 225.60| 151.85{ 10 |252.748| 130.51 [P10- 130 56.57 | 249.03 | 154.7538] 213.16 |P10- 200
Big 10-11 Lt3] 3.4 141.38] 10.89] 450 | 800 | 700 } 341.81 | 356.08 | 52.37 | 234.59] 1@0.64 ] 10 }267.728{ 123.21 |P10- 120 85.55 249.03 ] 138.7738 236.ij10- 200
Big11-12 Lt3| 34 [35.04]10.22] 450 | 800 | 700 | 34181 ] 356.08 | 46.16 | 228.07] 15¢4.12| 10 {256.861] 126.42 {P10- 120 59.03 | 24003 |150.6413] 21898 |P10- 200
Btg12-13 Lt13] 34 [35.77] 9062 | 450 | 800 | 700 | 341.6i § 358.08 | 4530 | 227.26} 15331 | 10 |255.513 129.10|P10- 120 $8.22 249.05 | 151.8868) 217.03 [HO- 200
Big13-14 13| 3.4 |38.77] 9.0 | 450 | 600 | 700 | 341.81 ]| 356.08 | 48.76 | 230.80] 166.85| 10 [281.411] 126.19|P10- 120 | 61.76 | 240.03 |146.0013] 22580 {p10- 200
Big14-15 U3| 34 }30.68]12.74] 450 | 800 § 700 | 341.81 ] 358.08 ] 52.4 | 234.62; 10067 ] 10 |267.781] 123.19]P10- 120 | €558 | 248.03 | 130.7213] 236.09 lP10-. 200




PORTAL ARAH X ; Y = 12,76 M (AS D )

TABEL YU

LANGAN GESER BALOK INDUK
TINJAUAN ARAH X

fc = 22.5 Mpa L= 4 m bkim= 600 mm
fy TP = 300 Mpa Ol = 10 mm hkim= 600 mm
fy 7D = 350 Mpa

Baiok In |Vl WM b h d | Mnakd | Maaklt' || Vg | Vub [Vubpskel @ Tul| Dl deerah sendi plastis DI juar sendi plastis

Induk - | (m) | o) | (kN) | (mm)| (mm)|(mm)| oKNmd |- ocNmd |l o) | (KN) | (k) f (mm) [ Ve (kN)| 8 (mm) | Tul.Geser [ Vub(KN)| Vo (KN) | VB (N) | s (mm) | Tul. Goser
Btg1-2 Lt1]| 34 |64.82] 6.18 | 450 | 800 | 700 | 42980 ase08 || 71 |276.80) 193.52| 10 | 322.53 | 102.27 [P10 - 100 8645 | 24903 [104.9512] 314.31 |P10- 200
Btg23 L1} 34 |6348) 513 | 450 | 800 | 700 | 341.61| 356.08 | 68.81 ] 251.64| 177.69] 10 | 206.15] 111.39 |P10- 110 82.61 249.03 |111.3538] 206.23 |P10- 200
Btg34 Lt1] 34 [63.17| 507 | 450 | 800 | 700 | 341.€1 | 356.08 }|68.24 | 251.25] 177.30| 10 | 20550 | 111.63 {P10- 110 82.22 | 24903 |112.0013] 284.52 IP10- 200
Big45 Lt1]| 34 |6267] 501 | 450 | 800 | 700 | 341.€1 | 356.08 || 67.88 | 250.87| 176.71 | 10 | 284.52| 112.00 |P10- 110 81.63 | 249.03 |112.0813] 291.97 {P10- 200
Btg58 Lt1] 3.4 |64.38] 562 | 450 | 800 | 700 { 341€1] 35608} 70 !253.10] 179.15] 10 | 208.58 | 110.48 |P10 - 110 84.06 | 240.03 {108.9213] 302.85 |P10- 200
Btg67 Lt1] 34 [6253] 504 | 450 | 800 | 700 | 341.61 | 2356.08 || 67.57 {250.55| 176.60| 10 | 284.33 | 112.07 |P10 - 110 81.51 | 249.03 |113.1738] 201.47 |P10- 200
Btg78 Lt1| 34 |68.01] 551 { 4501 800 | 700 | 34161} 35608 | 71.52 | 254.70{ 180.74 | 10 | 301.24 | 109.50 |P10 - 100 3566 | 24903 | 106.2613] 310.43 |P10- 200
Btg89 Lt1] 34 {6289 503 | 450 | 800 | 700 | 341.81| 356.031 6782 }250.92] 176.906| 10 | 264.94 | 111.84 [P10 - 110 31.88 | 24903 | 1125613} 203.08 [P10- 200
Btg9-10 Lt1] 34 6268} 503 ) 450 | 8001 700 | 341.81 ] 356.08 || 67.71 | 250.70| 176.74 | 10 | 284.57 [ 111.88 |P10- 110 31.66 | 249.03 {112.8288] 292.10 |P10- 200
Big10-11 Lt1]| 34 |[62.81] 507 | 450 | 800 | 700 | 341.81 | 3s6.08 | 6788 | 250.88] 176.92] 10 | 28487} 111.87|P10. 110 3184 | 249.03 |112.6313] 292.87 |P10- 200
Btg11-12 Lt1]| 34 |[6341| 500 ! 450 | 800 | 700 | 341.81 | 356.08 [|68.414] 251.44| 17748} 10 | 20581 [ 111.51|P10- 110 3240 | 24903 | 111.6968| 20532 |P10- 200
Big12-13 Lt1]| 34 [63.20f 504 | 450 | 800 | 700 | 24181 356,08 ] 68.24 | 251.25| 177.30] 10 § 29550 ] 111.63|P10- 110 32.22 | 249.03 |112.0013| 284.52 |P10- 200
Btg13-14 Lt1] 34 {6248] 511 | 450 | 800 | 700 | 341.81 | 356.08 | 67.50 | 250.57| 176.62 | 10 | 204.36 | 112.08 {P10- 110 B1.53 | 249.03 |113.1388] 291.56 |P10- 200
Btg14-15 L11] 3.4 |[64.61| 6.20 | 450 | 800 | 700 | 341.81 | 35608 | 7081 | 253.85] 180.00| 10 | 300.00 | 109.96 |P10 - 100 8492 | 249.03 |107.5038] 306.84 |P10- 200
Btg1-2 Lt2] 34 |[63.09| 7.06 | 450 | 800 | 700 | 341.81 | 35608 | 70.15 | 253.26| 179.31 | 10 | 298.84 [ 110.38 |[P10 - 110 B4.22 | 249.03 |168.6588] 303.58 |P10- 200
Btg2-3 Lt2] 34 {63.00{ 519 | 450 | 800 | 700 | 341.81 | 35608 | 68 10 | 251.20| 177.25| 10 | 29541 | 111.66|P10- 110 B2.16 | 249.03 |112.0888] 2984.29 |P10- 200
big3-4 Lt2} 34 {63.22] 512 | 450 | 800 | 700 { 341.81 | 356.08 § 6834 | 251.36| 17741 | 10 | 20568 | 111.56 {P10 - 110 8232 | 249.03 | 111.8263] 204.98 |P10- 200
Big4-5 Lt2} 34 |6289] 506 | 450 | 800 | 700 | 341.81 | 356.08 | 6795{250.95| 177.00] 10 | 284.99 | 111.82[P10 - 110 81.91 249.03 | 112.5088} 293.19 P10 - 200
Blg56 Lt2] 34 |66.28] 557 | 450 | 800 | 700 | 341.81} 2356.08 | 7185 { 255.05] 181.09| 10 | 30182 | 109.29 [P10 - 100 86.01 249.03 |105.6838] 312.13 |[P10- 200
Blg6-7 Lt2] 34 |6279] 506 | 450 | 800 | 700 | 341.81 | 3s56.00 | 6785 250.85| 176.89| 10 | 29482 | 11189 |P10- 110 81.81 249.03 |112.6838| 202.74 |P10- 200 |
Big7-8 112, 34 }|68.05| 540 | 450 { 800 | 700 | 34181} 356.08 | 73.45256.73] 162.77| 10 | 304.62( 108.28 |P10- 100 87.60 | 249.03 {102.8838| 320.62 |P10- 200
Big8-8 L12| 3.4 |62.92| 502 | 450 | 800 | 700 | 34181 | 356.08 | 67.04 | 250.94| 176.09| 10 | 284.983 | 111.83{P10- 110 81.90 | 249.03 |112.5283| 283.15 {P10- 200
Btg8-10 Lt2] 34 {62.87| 505 | 450 | 800 { 700 | 34181 | 356.08 | 67.92 | 250.92] 176.96 | 10 | 204.94 | 111.64|P10- 110 81.88 | 249.03 | 1125613} 283.08 |P10- 200
Big 10-11 Lt2| 34 |63.19] 513 | 450 | 800 | 700 | 341.81| 356.08 | 68.32 | 251.34] 177.38 | 10 } 205.64 | 111.58 [P10 - 110 8230 | 249.03 | 111.8613] 284.89 |P10- 200
Btg 11-12 112 3.4 [63.39) 503 { 450 | 800 | 700 { 34181 | 356.08 | 68.42 | 251.44[ 17749 | 10 | 28582 ( 111.51{P10- 110 82.41 248.03 [111.6863| 208535 [P10- 200
Big12-13 Lt2| 34 16292] 510 | 450 | 800 | 706 | 341.81| 356,68 | 68.02 | 251.02| 177.07] 10 | 285.12 ]| 111.78 |P10 - 110 8199 { 249.03 [112.3883] 283.51 |P10- 200
Btg13-14 112 34 ]6268| 517 | 450 | 800 | 700 | 34181 | 356.08 | 67.83 | 250.82{ 176.87 | 10 | 284.78 | 111.90 |[P10 - 110 81.79 | 249.03 }112.7188] 292.85 [P10- 200
Big14-15 Lt2| 34 [63.04] 708 | 450 | 800 | 700 | 34181} asecs| 7012 | 262.23] 176.27! 410 | 288.79 1 11040|P10- 110 84.19 | 249.03 | 108.7113| 303.43 [P10- 200
Big1-2 Lt3]| 34 [4203| 7.28 t 450 | 800 | 700 | 341.31 | 35608 | 40.31 ] 231.38{ 15742 ] 10 | 262.37] 125.72 P10 - 120 62.34 | 24003 | 1451288 227.20 lP10- 200
Bg2-3 113 34 |39.85| 5.16 | 450 | 800 | 700 | 341.31| 356.08 | 4501 | 226.86 152.91] 10 | 254.85( 126.44 |P10 - 120 57.83 | 249.03 |152.6538| 216.0¢ [P10- 200
Big34 Lt3| 34 |4057| 518 | 450 | 800 | 700 | 341.31] asece| 4575 227.684| 153681 10 | 25514 128.78 {P10- 120 5860 | 24903 |151.3588} 217.84 {P10- 200
Big4-5 Lt3] 3.4 |30.93] 507 | 450 | 800 | 700 | 34131} 356.08] 45 |226.85]| 152.90| 10 | 254.83 | 120.45|P10- 120 57.81 249.03 | 152.6713] 216.08 {P10- 200
Big56 1t3]| 3.4 [43.53] 564 | 450 | 800 | 700 | 341.31 | 356.08 | 40.17 | 231.23| 157.28 | 10 | 262.13 | 125.84 [P10 - 120 62.19 | 249.03 | 145.3738| 22691 |P10- 200
Bg6-7 Lt3] 3.4 {40.10| 5.08 | 450 | 800 | 700 | 341.31] 356.08 | 45.18 | 227.04| 153.00] 10 | 255.15| 120.29 (P10 - 120 58.00 | 249.03 ]| 152.3563] 216.51 {P10- 200
Big78 Lt3] 3.4 [45.17] 545 | 450 | 800 | 700 § 34131 ] 2356.08 § 50.62 | 232.75| 158.80 | 10 | 264.87 | 124.64 |P10 - 120 63.72 | 249.03 | 142.83683{ 230.84 {P10- 200
Big8-6  Lt3| 34 [39.85] 501 | 450 | 800 | 700 | 34131 35608 | 44.868 | 226.71] 152.75] 10 | 254.50 | 128.57 {p10 - 120 57.67 | 249.03 | 1529163 215.72 |P10- 200
Big9-10 113, 34 |40.39) 807 | 450 | 800 | 700 | 341.31| 356,08 ] 4548 ] 227.34] 16338 | 10 ! 25584 | 12004 P10 - 120 68.30 | 249.03 | 151.8683] 217.21 }P10- 200
Btg10-11 L13| 34 [4066| 514 [ 450 { 800 | 700 | 34131 | 356.08 | 45.8 | 227.69] 153.74 | 10 | 256.23 ] 128.74 |p10 - 120 5865 | 240.03 ]| 151.2713] 218.08 |P10- 200
Btg11-12 Lt3| 3.4 [«40.70] 6.7 | 450} 800 | 700 | 24181 | a3s6.08 | 4577 | 227.68] 153.71| 10 | 256.18 | 128.761p1e - 420 58.62 | 240.03 |151.3238] 217.99 {P10- 200
Blg 12-13 113 3.4 [40.00]| 6.17 | 450 | 800 | 700 | 34181 3s6.08 | 45.26 | 227.13] 183.17] 10 | 25520 | 128.21 [P0 - 120 58.09 | 249.03 |152.2163] 216.71 |P10- 200
Blg13-14 13| 34 40.34] 6.16 | 450 | 800 | 700 | 34181 | 35608| 45.5 | 227.38} 15342 10 ] 25671 ] 120.00]P40- 120 68.34 | 240.03 | 151.7083] 217.31 |p10. 200
Blg14-15 L43] 3.4 |41.97] 7.29 | 450 | 800 | 700 | 15554 | 2356.08 | 46.26 | 183.39] 128.17{ 10 | 21520 | 153.22{P10 - 150 5047 | 24903 | 149.9159| 22003 |P10- 200




PERHITUNGAN TULANGAN BALOK INDUK ARAH Y (BI-TYPE 1)
Dimensi Balok Induk = (450 x 800) bbk= 45C | mm bkim= 600 mm
fc'= 225 MPa hblk= 800 mm hkin= 600 mm
fy = 350 MPa Dtut = 22 mm
Prosentase untuk menambah atau mengurangi pada distribusi momzsn q=30.(1-4/3.{(p-p)/pb}) = 10 %
PORTAL ARAHY ; X=0,00m ( AS 1)
Muawal| - ‘Mu Mwé| I m Rn d |dada] Tul |{Rn Y Aspriul @ |-AQD Tul - |ASiada Mn
FRAME Km | Dietrs |k | P2 [Pmex|pmin] B | o | pors | mm | pakat|baru] ®*%* |pskal m® | mm | mm? | " Paﬁg%’ m | “knm | SO
BtgD-C| T | 57418 | 516.76 |646.0]0.029] 0.022 | 0.004 ]0.011] 18.3] 3.46 |643.86] 700 | T.Seb }2.93| 0.0093 | 0.0093] 2932 | 22 |380.13| 7.7 8 (41 1 123.7 | 679.24] Oke
Lt1 L | 22504 | 282.46 }353.1]/0.029} 0.022 | 0.004 |0.011] 18.3| 3.46 |476.02] 700 | T.Seb | 1.60} 0.0051 | 0.0051 | 1602 | 22 |380.13] 4.2 6 1901 | 77.3 { 439.95] Oke
BtgD-C| T | 498.23 | 448.41 |560.5/0.029] 0.022 | 0.004 ] 0.011} 18.3| 3.46 ]599.77{ 700 | T.Seb | 2.54| 0.0081 | 0.0081] 2544 | 22 |]380.13] 6.7 7 2661 | 108.2 | 601.541 Oke
Lt2 L | 199.38 | 249.20 |311.5/0.029] 0.022 ] 0.004 | 0.011] 18.3| 3.46 |[447.12| 700 | T.8eb | 1.41] 0.0045{ 0.0045| 1414 | 22 |380.13] 3.7 4 1§21 1 61.84 | 356.08] Oke
BtgD-C| T | 328.76 | 29588 |369.9}0.029] 0.022 | 0.004 | 0.011} 18.3] 3.46 [487.20] 700 | T.Seb | 1.68| 0.0053 | 0.0053 | 1678 | 22 }380.13] 4.4 ] 901 ] 77.3 | 438.95] Oke
Lt3 L | 120.77 | 153.65 |}192.1]0.029] 0.022 | 0.004 {0.011] 18.3} 3.46 }351.08{ 700 | T.Seb }0.87) 0.0028 | 0.004 | 1260 | 22 }380.13] 3.3 4 §21 { 61.841356.08] Oke
PERHITUNGAN TULANGAN BALOK INDUK ARAH Y (BI-TYPE 1)
Dimensi Balok Induk = (450 x 800) bblkk= 450 | mm bkim= €00 mm
fc'= 225 MPa hblk= 800 | rim hkim= 600 mm
fy = 350 MPa Gtul= 22 mni
Prosentase untuk menambah atau mengurangi pada distribusi momen q=30.(1-4/3.{(p-p"Ypb}) = 10 %
PORTALARAHY ; X=4,00 m (AS 2)
i Mu awal Mu Mu/é P m Rn d (dada] Tul |Rn T p Aspriu| @ AQ | Tul - ada|# @ M ) o
FRAME KNm |  Distrb ! KNm pb |pmax| pmin _pakall mm | perlu fu | mm | Pakal |baru pada pakal | mm? | mm 2| " | pakai _m? nrm “KNm Check
BtgD-C| T 513.69 462.32 [577.9/0.029} 0.022 | 0.004 {0.011] 18.3] 3.46 |609.00f 700 | T.Seb | 2.62] 0.0083 | 0.0083 { 2623 | 22 |380.13| 6.9 7 pe61 | 108.2| 602 Oke
Lt1 L 228.08 279.45 |349.3|0.029} 0.022 | 0.004 | 0.011] 18.3| 3.46 |473.48| 700 | T.Seb | 1.58| 0.005 | 0.005 | 1585 { 22 |380.13] 4.2 5 1#01 T3] 440 QOke
BtgD-C{ T | 461.254 | 415.13 }518.9]/0.029] 0.0221 0.004 | 0.011} 18.3] 3.46 |577.08] 700 | T.Seb {2.35] 0.0075] 0.0075| 2355 | 22 |380.13] 6.2 7 2661 | 108.2] 602 Oke
Lt2 L | 192.31 | 238.44 {298.0/0.029] 0.022 | 0.004 ] 0.011| 18.3] 3.46 |437.35| 700 | T.Seb | 1.35| 0.0043 | C.0043 | 1353 | 22 |380.13| 3.6 4 1521 { 61.84| 356 Oke
BtgD-C| T | 39447 | 355.02 ]443.8]0.029] 0.022 | 0.004 ] 0.011§18.3} 3.46 |533.67| 700 | T.Seb {2.01] 0.0064 { 0.0064 | 2014 | 22 | 380.13| 5.3 6 pp81 | 82.76| 522 Oke
Lt3 L | 20552 | 244.97 |306.2{0.029] 0.022 | 0.004 } 0.011] 18.3] 3.46 |443.30| 700 | 7.Seb | 1.39] 0.0044 | 0.0044 | 1390 } 22 |380.13] 3.7 4 1521 161.84| 356 Oke
PERHITUNGAN TULANGAN BALOK INDUK ARAH Y (BI-TYPE 1)
i Dimensi Balok Induk = (450 x 800) bblkk= 450 | mm bkim= 600 wmm
'i fc'= 225 MPa hblkk= 800 | mm hkim= 600 mm
i fy= 30 MPa Gwl= 22 mm
Prosentase untuk menambah atau mengurangi pada distribusi momen q=30.(1-4/3.{(p-p"/pb}) = 10 %
PORTAL ARAH Y ; X= 8,00 m { AS 3)
FRAME b1 2] Muawal LMy T Mg T T ;o [dadal Tul < ELE]
Fraie | 1] S e | ko 00| mx| pin | ) e AR 2 P R
e L ——— —_— .
BtgD-C| T | 467.465] 420.72 ]525.9{0.029] 0.022 | 0.004 [ 0.011] 18.3} 3.46 ]580.85] 700 | T.Seb ] 2.38| 0.0076 | 0.0076 | 2387 | 22 |380.13] 6. 7 2 108.
Lt1 L | 223.28 | 270.03 |337.5]0.029] 0.022 | 0.004 | 0.011] 18.3| 3.46 |485.43] 700 | T.Seb | 1.53] 0.0049 | 0.0049 | 1532 | 22 | 380.13| 4.0 5 1po1 | 77.3 { 440 Oke
BigD-C| T | 420.89 | 378.89 |473.6]0.029] 0.022{ 0.004 | 0.011] 18.3| 3.46 |551.32] 700 | T.Seb | 2.15] 0.0068 | 0.0068 | 2145 | 22 |380.13] 5.7 8 2p81 | 92.76 | 522 QOke
Lt2 L | 19429 | 236.39 }2955]0.029{ 0.022 | 0.004 § 0.011] 18.3] 3.46 43547] 700 | T.Seb ] 1.34] 0.0043 | 0.0043| 1341 | 22 |380.13]| 3.5 4 1521 | 61.84] 356 Oke
; BtgD-C| T | 379.15 | 341.24 }426.510.029] 0.022 | 0.004 ]| 0.011; 18.3] 3.46 |523.21] 700 ) T.Seb | 1.93] 0.0061 | 0.0061 | 1936 | 22 |380.13] 5.1 ] 281 ] 92.76] 522 Oke
‘ Lt3 L | 221.63 | 259.45 |324.3|0.029] 0.022 | 0.004 ] 0.011] 18.3} 3.46 {458.21] 700 | T.Seb | 1.47] 0.0047 | 0.0047 | 1472 | 22 [380.13] 3.9 4 1621 1 61.84] 2 Cke
|




PERHITUNGAN TULANGAN BALOK INDUK ARAH Y (BI-TYPE 1)
Dimensi Balok Induk = (450 x 800) bblk= 450 mm bkim= 600 mm
fc'= 22.5 MPa hblk= 800 mm hklm= 600 mm
fy= 350 MPa Qitul = 22 mm
Prosentase untuk menambah atau meng.rangi pada destribusi moriten q=30.(1-4/3.{(p-py/pb}) = 10 %
PORTAL ARAHY ; X=24,00m (AS 7)
- | Mu awal Mu Muwé e m Rn d |dada] Tul |Rn p JAspriu] @ | AQ Tul Sadal{ & | Mn 1.
FRAME KNm | Disty |knm| PP |PTeX|PmIn| ol mm| ertu | peru | mm | Pakal[barul P 2% |pakal | mm? | mm | mm? | " | Pakaillnm? || mm] khm Chiock
BtgD-C| T | 778.11 700.30 |875.4}0.029] 0.022 ] 0.004 ] 0.011| 18.3| 3.46 |749.53]| 700 |T.Rang Lihat Pada Perhitung? Balok TULANGAN[RANGKAP
Lt 1 L | 331.88 | 409.69 |512.1]0.029] 0.022 | 0.004 | 0.011] 18.3] 3.46 |573.29] 700 | T.Seb [2.32] 0.0074] 0.0074 | 2324 | 22 [380.13] 6.1 | 7 [|[2661 |{108.2] 602 | Oke
BtgD-C| T | 717.98 | 646.18 |807.7]0.029] 0.022 | 0.004 | 0.011] 18.3| 3.46 |719.99] 700 |T.Ran Lihat Pada Perhitungan Balok TULANGAN|RANGKAP
Lt2 L | 306.05 | 377.85 |472.3]0.029} 0.022 | 0.004 | C.011] 18.3| 3.46 |550.56] 700 | T.Seb |2.14] 0.0068 | 0.0068 | 2144 | 22 | 380.13| 5.6 6 |||2281 ||92.76 ] 522 Oke
BtgD-C| T | 539.73 | 485.76 |607.2{0.029] 0.022 | 0.004 | C.011] 18.3] 3.46 |624.25] 700 | 7.Seb [2.75] 0.0087 ]| 0.0087 | 2756 | 22 [380.13] 7.2 8 3041 ||123.7| 679 Oke
L3 L | 277.88 | 331.85 |414.8{0.029] 0.022 | 0.004 |©.011] 18.3] 3.46 |515.96] 700 | T.Seb | 1.88] 0.006 | 0.00c | 1883 | 22 | 380.13| 5.0 5 1901 || 77.3 | 440 Oke
PERHITUNGAN TULANGAN BALOK INDUK ARAH Y (BI-TYPE 1)
Dimensi Balok Induk = (450 x £00) bblk= 450 mm bkim= 600 mm
fc'= 22.5 MPa hblkk= 803 mm Qkim= 600 mm
fy= 350 MPa Btul= 22 mm
Prosentase untuk menambah atau mengurangi pada distribusi momen q=30.(1-4/3.{(p-p'Y/pb}) = 10 %
PORTAL ARAH Y ; X= 28,00 m ( AS 8)
Mu awal Mu Mwé P m Rn d |dadal] Tul {Rn p lAspriul @ | AD Tul sall a W0 | 5o
FRAME kNm | Disto [kNm| PP |P™X| PN ol v | pertu | pertu | mm | Pakaifbarul ®**® |pekat | mm? | mm | mm? | " | pakaillmm? [ mm ] knm | "
BtgD-C| T | 620.75 558.68 1698.310.029] 0.022 | 0.CO4 10.011{ 18.3} 3.46 {66946 700 | T.Seb |3.17| 0.0101 | 0.0101 | 3169 | 22 |380.13{ 8.3 9 3421 {{139.1] 755 Oke
Lt1 L 247.97 310.05 |387.610.029} 0.022 | 0.C04 | 0.011] 18.3] 3.46 |498.72| 700 | T.Seb | 1.76| 0.6056 | 0.0056 | 1759 | 22 |380.13| 4.6 5 1901 || 77.3 | 440 Oke
BtgDb-C| T 565.55 509.00 |636.2]0.029{ 0.022 | 0.CO4 | 0.011§ 18.3] 3.46 [639.00| 700 | T.Seb | 2.89| 0.C092 | 0.0092{ 2888 | 22 |380.13| 7.6 8 3041 |[123.7] 679 Oke
Lt2 L | 204.92 | 261.48 |326.8]0.029| 0.022 | 0.004 | 0.011| 18.3| 3.46 |458.00| 700 | T.Seb | 1.48] 0.0047 | 0.0047 | 1483 | 22 |380.13| 3.9 4 1521 ||61.84] 356 Oke
BtgD-C| T | 477.55 | 429.80 |537.2]10.029] 0.022 1 0.004 | 0.011] 18.3] 3.46 ]|587.19} 700 | T.Seb |2.44¢ 0.C077 | 0.0077 | 2438 | 22 |380.13} 6.4 7 2661 §/108.2| 602 Oke
Lt3 L | 226.02 | 273.78 |342.2]{0.029] 0.022 | 0.004 {0.011} 18.3| 3.46 |468.64] 700 | T.Seb }1.55{ 0.C049] 0.0049 | 1553 | 22 |380.13| 4.1 5 1901 § 77.3 | 440 Oke
RHITUNGAN TULANGAN BALOK INDUK ARAH Y (BI-TYPE 1)
Dimensi Balok Induk = (450 x 800) bbk= 4 mm bkim= 600 mm
fc'= 225 MPa hblk= 8 mm hkim= 600 mm
fy= 350 MPa - Gtul= 22 mm
Prosentase untuk menambah atau mengurangi pada distribusi momen q=30 (1-4/3.{(p-p'YVpb}) = 10 %
PORTAL ARAH Y ; X= 32,00 m { AS 9)
enansre | o] Muawal] .. Mu: - e e ) 1 Rn d - |dada} - Tul ;{Rn ] sop i) Aspriuf- As e
FRAME | kNm - |- Distrb - pb-|pmax -periu | portu | mm_ ~m* baru] ®**® |paiai | im® | min | mim® -mm §: Ay
e — ——
T .8} 0. 0.022 3.46 |665.83] 700 | T.Seb |3.13] 0.01 0.01 ] 3135 | 22 |380.13] 8.2 9 3421 11139.1] 755 Oke
Lt1 L | 24424 | .35.64 |382.1]0.029] 0.022 3.46 |495.17] 700 | T.Seb | 1.73| 0.0055 | 0.0055| 1734 | 22 |380.13| 4.6 5 1901 || 77.3 | 440 Oke
BtgD-C| T | 557.79 | 502.01 }627.5]0.029{ 0.022 3.46 |634.60] 700 | T.Seb ]2.85{ 0.009 | 0.009 | 2343 | 22 }380.13] 7.5 8 3041 }1123.7] 67° Oke
Lt2 L | 200.37 256.15 |320.2]0.029] 0.022 3.46 |453.31| 700 | T.Seb | 1.45] 0.0046 | 0.0046 | 1453 | 22 |380.13| 3.8 4 1621 ||61.84] 356 Oke
BtgD-C| T | 469.27 | 422.34 }527.9]0.029| 0.022 3.46 |532.08] 700 | T.Seb ]2.39| 0.0076 | 0.0076 ] 2396 | 22 ;380.13]| 6.3 7 [] 2661 (108.2] 602 Oke
Lt3 L | 223.38 | 270.31 |337.9[0.029] 0.022 3.46 }1465.67| 700 | T.Seb | 1.53] 0.0049 § 0.0049| 1533 | 22 | 380.13| 4.0 5 1901 j| 77.3 | 440 Cle



PERHITUNGA! ) TULANGAN BALOK INDUK ARAH Y (BI-TYPE 1)
Dimensi Balok Induk = (450 x 800) bbtkk= 450 | mm bkim= 600 mm
fc'= 225 MPa hblk= 800 mm hklm= 600 mm
= 350 MPa QDiul = 22 mm
Prosentase untuk menambah atau mengurangi pada distnjubusi momen q=30.(1-4/3.{(p-p'Y/pb}) = 10 %
PORTAL ARAH Y ; X=36,00 m ( AS 10)
Mu awal Mu. |[Mwe|. . .|.- el m Rn d |[dada] Twl |Rn ] Aspriu| @ AQG Tul ada| | @ Mn
2ME KNm Distrb | KNm pb [ pmax| pmin pakail mm riu | periu .| mm | Pakai baruLp ada pakal mm? | mm 2 n Pakal 2] mm [ KNm Check
BtigD-C| T | 57568 | 518.11 Mﬁ 0.029] 0.022 | 0.004|| 0.011} 18.3| 3.46 |644.70{ 700 | T.Seb | 2.94] 0.0093 | 0.0093 | 2939 | 22 | 380.13| 7.7 8 3041 | 123.7}) 679 Oke
Lt1 L { 235.18 | 292.75 |365.9/0.029] 0.022 | 0.004/}0.011]| 18.3| 3.46 [484.61| 700 | T.Seb | 1.66| D.0053 | 0.0053 | 1661 | 22 | 380.13; 4.4 5 1901 | 77.3 | 440 Oke
BtgD-C| T | 52556 | 473.00 |591.3]0.029] 0.022 | 0.004/]0.011| 18.3] 3.46 |616.00] 700 | T.Seb {2.68] 0.0085| 0.0085| 2683 | 22 |380.13] 7.1 8 30411 123.7) 679 Oke
Lt2 L 194.4 24696 |308.7]|0.029] 0.022 | 0.004/]0.011] 1831 3.46 |445.10| 700 | T.Seb | 1.40] 0.0044 | 0.0044 | 1401 | 22 }380.13] 3.7 | 4 521 | 6§1.84]| 356 Oke
BtgD-C| T | 447.07 | 402.36 |503.0]0.029] 0.022 | 0.004{]0.011]| 18.3| 3.46 |568.14] 700 | T.Seb | 2.28] 0.0072 | 0.0072| 2283 | 22 |380.13] 6.0 7 2661 | 108.2| 602 Oke
Lt3 L | 221.91 | 266.62 }333.3]10.029] 0022 ] 0.004/]0.011] 183 3.46 |462.48] 700 | T.Seb | 1.51] 0.0048 | 0.0048 | 1513 | 22 | 380.13| 4.0 4 5211 61.84] 356 Oke
PERHITUNGAN TULANGAN BALOK INDUK ARAH Y (BI-TYPE 1)
Dimensi Balok Induk = (460 x 800) bblk= 450 mm bkim= 600 mm
fc'= 225 MPa hbk= 800 mm hkim= 600 mm
fy= 350 MPa Gtul= 22 mm
Prosentase untuk menambah atau mengurangi pada dist(ibusi momen =30.(1-4/3.{(p-p'Ypb}) = 10 %
PORTAL ARAH Y ; X= 40,00 m ( AS 11)
Mu awal Mu Mwé P m Rn d |[dadal] Tul |Rn [ Aspriu| @ AQ “Tul ada| | & Mn '
FRAME KNm | Distrb [Kiim| P® [P ™3| PMIN | oo mem | pertu | pertu | mm | Pakai|barul P **® |pakai | gm? | mm | mm? | " | Pakai | fpm? | mm | knm | Sk
BtgD-C| T 463.37 417.03 |521.3|0.028| 0.022 ] 0.004 | 0.011]| 16.3| 3.46 |578.40] 700 | T.Seb | 2.36] 0.0075] 0.0075} 2366 { 22 |380.13| 6.2 7 p661 | 108.21 602 Oke
Lt1 L 232.26 278.60 1348.2]0.029{ 0.022 | 0.004 | 0.011]| 16.3| 3.46 |472.75] 700 | 7.Seb | 1.58] 0.005 | 0.005 | 1581 22 380.13} 4.2 5 901 | 77.3 440 Oke
BtgD-C| T | 430.91 387.82 |484.8/0.029] 0.022 | 0.004 [ 0.011] 18.3| 3.46 |557.78] 7C0 | T.Seb {2.20] 0.007 | 0.007 | 2200 | 22 |380.13| 5.8 6 p281 19276 522 Oke
Lt2 L | 19499 | 238.08 {297.610.029] 0.022 | 0.004 10.011] 18.3| 3.46 |437.03] 700 | T.Seb | 1.35| 0.0043 ] 0.0043 | 1351 | 22 | 380.13| 3.6 4 521 | 61.84} 356 Oke
BtgD-C| T | 408.18 | 367.36 }459.2]0.029} 0.022 { 0.004 {0.011] 18.3} 3.46 |542.87] 700 | T.Seb | 2.08] 0.0066 | 0.0066 | 2084 | 22 ]380.13| 5.5 8 0281 [ 92.76] 522 Oke .
Lt3 L | 227.61 268.43 |335.5/0.029] 0.022 ] 0.004 | 0.011]| 18.3| 3.46 |464.05| 700 | T.Seb | 1.52| 0.0048 | 0.0048 | 1523 | 22 |380.13| 4.0 5 901 | 77.3 | 440 Oke
PERHITUNGAN TULANGAN BALOK INDUK ARAH Y (BI-TYPE 1)
Dimensi Balok Induk = (450 x 800) bblkk= 450 mm bkim= 600 mm
fc'= 225 MPa hblkk= 800 mm hkim= 600 mm
fy= 350 MPa Gtul= 22 mm
Prosentase untuk menambah atau mengurangi pada distribusi momen q=30C.(1-4/3.{(p-p'Veb}) = 10 %
PORTAL ARAH Y ; X= 44,00 m ( AS 12)
el jMuswall My MWl o o oAt plim | Rn d:-|d ada] :Tul fAsprul::@ | A ] | Tul: I Asedal i @ |- Mn
FRAME | | " b = s o] aens | oD | pmax| pmin » ; ; g : : 2 [m | Check
oy s foKNmc ] Distrb 2 KNm ) CU L g Sren p, - pakat] am | -~periu | ~periu - !& s Pakal i 2 .mm |- 2 - Pakal | mm*1:imm 4 :KNm
Btgb-C| T | 47507 | 427.56 |534.5/0.029] 0.022 | 0.004 [ 0.011] 18.3] 3.46 |585.66| 700 | T.Seb 2426 | 22 }380.13| 6.4 7 08.2] 602 Oke
Lt1 L | 22444 | 271.95 ]339.9]0.029] 0.022 | 0.004 | 0.011{18.3] 3.46 |467.08] 700 | T.Seb | 1.54] 0.0049 | 0.0049| 1543 | 22 |380.13| 4.1 5 19011 [77.3 | 440 Cre
BtgD-C|] T ]| 429.19 | 386.27 |482.8]0.029] 0.022 ) 0.004 | 0.011] 18.3] 3.46 }556.66] 700 | T.Seb §2.19} 0.007 | 0.007 { 2191 | 22 [380.13] 5.8 6 £281 ) 92.76| 522 Oke
Lt2 L | 19241 235.33 ]294.2]0.029] €.022 | 0.004 {0.011] 1B.3| 3.46 1434.49] 700 | T.Seb ! 1.33} 0.0042 | 0.0042| 1335 | 22 |380.13] 3.5 4 1521 1 61.84] 358 Oke
BtgD-C| T | 391.32 | 352.19 |440.2]0.029] €.022{ 0.004 ] 0.011] 183]| 3.46 |531.54| 700 | T.Seb | 2.00| 0.0063 | 0.0063| 1998 | 22 |380.13] 5.3 6 22811 92.76| 522 Oke
Lt3 L | 224.21 263.34 [320.2)0.029] €.022 | 0.004 [0.011] 18.3| 3.46 | 459.63| 700 | T.Seb | 1.49] 0.0047 | 0.0047 | 1494 | 22 {380.13| 3.9 4 1521 | 61.84] 356 Oke




Dimensi Balok Induk = (450 x 800)

PERHITUNGAN TULANGAN BEBK INDUK ARAH Y (BI-TYPE 1)

bblk= 450 mm bkim= 600 mm
fo= 225 MPa hblkk= 800 | mm hkim= 600 mm
fy= 350 MPa Otul= 22 mm
Prosentase untuk menambah atau mengurangi pada distiibusi momen q=30.(1-4/3.{(p-p")/pb}) = 10 %
PORTAL ARAH Y ; X=48,00m ( AS 13)
Mu awal Mu Mw/é (o] m Rn d |dadaj Tul | Rn p |Aspriul @ | AD Tul ada| | & Mn |
FRAME kNm | Disto |km| PP [P eIt | ol mm | periu | periu | mm | Pakai|baru] P [pakal | mm? | mm | mm: | " | Pakai | nm? | lmm | knm | S
BtgD-C| T | 465.85 419.27 |524.1}0.029] 0.022 | 0.004/|0.011] 18.3] 3.46 |579.95| 700 | T.Seb [2.38] 0.0076 | 0.0076 | 2379 | 22 |380.13] 6.3 7 p661 1 108.2| 602 Oke
Lt1 L 23143 278.02 |347.5[0.029] 0.022} 0.004/ ] 0.011] 18.3] 3.46 |472.26] 700 | T.Seb | 1.58] 0.005 | 0.005 | 1577 | 22 |380.13] 4.1 5 901 ] 177.3 | 440 | Oke
BtgD-C| T | 421.57 379.41 [474.3]0.029] 0.022 1 0.004/|0.011{ 18.3] 3.46 |551.70( 700 | T.Seb | 2.15] 0.0068 | 0.0068 | 2152 | 22 |380.13} 5.7 6 p281 | 92.76 | 522 Oke
Lt2 L 193.35 23551 [294.4]0.028] 0.022 | 0.004 |0.0111183| 3.46 [434.66| 700 | T.Seb | 1.34} 0.0042] 0.0042| 1336 | 22 |380.13] 3.5 4 1521 | 61.84| 356 Oke
BigDC| T 379.58 34162 |427.0]0.029] 0.022 ] 0.004 } 0.011] 18.3] 3.46 [523.50] 700 | T.Seb | 1.94] 0.0062 | 0.0062§ 1938 | 22 | 380.13] 5.1 8 p281 | 92.76 | 522 Oke
Lt3 L 221.58 25954 |324.4]/0.029] 0.022 [ 0.004 ] 0.011| 18.3]| 3.46 |456.30] 700 | T.Seb ] 1.47]| 0.0047 | 0.0047 | 1472 | 22 ;380.13] 3.9 4 1521 |1 61.84| 356 Oke
PERHITUNGAN TULANGAN BALOK INDUK ARAH Y (BI-TYPE 1)
Dimensi Balok Induk = (450 x 800) bbik= 450 mm bkim= 600 mm
fc'= 225 MPa hbk= 800 mm hkimn= 600 mm
fy= 350 MPa Ptul= 22| mm ,
Prosentase untuk menambah atau mengurangi pada distribusi momen q=30.(1-4/3.{(p-p'Vpb}) = 10 %
PORTAL ARAH Y ; X= 52,00 m ( AS 14) T
Mu awal Mu Muwé P m Rn d |dadal] Tul | Rn ) Aspriu] @ AQ Tul {ASadal & | -Mn | ..
FRAME KNm | Distb | KNm| PP [P pmis pakei] mm | portu | pertu | mm | Pakal {baru] ® 2% |pakat | mm? | mm | mm? | " | Pakailmm? || mm | wvm | SO
BtgDC| T 518.97 467.07 {583.8|0.029] 0.022 | 0.004 [ 0.011] 18.3} 3.46 |612.12] 700 | T.Seb | 2.65] 0.0084 | 0.0084 { 2650 | 22 |380.13| 7.0 7 2661 ]]108.21 602 Oke
Lt1 L 230.5 282.40 |353.0/0.029] 0.022 | 0.004 } 0.011]| 18.3| 3.46 [475.97| 700 | T.Seb | 1.60{ 0.0051 | 0.0051{ 1602 | 22 |380.13] 4.2 5 1901 ;773 | 440 Oke
BtgD-C| T | 463.07 416.76 |521.0/0.029{ 0.022 | 0.004 §0.011| 18.3| 3.46 [578.22| 700 | T.Seb | 2.36| 0.0075 | 0.0075] 2364 | 22 |380.13| 6.2 7 2661 [1108.2] 602 Oke
Lt2 L 192.63 238.94 }298.7]|0.029| 0.022 | 0.004 ] 0.011]| 18.3| 3.46 | 437.81] 700 | T.Seb { 1.35) 0.0043 ] 0.0043{ 1356 | 22 |380.13} 3.6 4 1521 1161.84| 356 Oke
BtgbC| T 395.3 355.77 |444.710.029] 0.022 | 0.004 | 0.011] 18.3| 3.46 {534.23] 700 | T.Seb | 2.02] 0.0064 | 0.0064} 2018 | 22 ] 380.13| 5.3 6 2281 }192.76 | 522 Oke
Lt3 L 205.7 24523 1306.5{10.029] 0.022 ] 0004 | 0.011{ 18.3{ 3.46 1443.54] 700 | T.Seb | 1.39{ 0.0044 | 0.0044 | 1391 | 22 | 380.13} 3.7 4 1521 1/61.84| 356 Oke
PERHITUNGAN TULANGAN BALOK INDUK ARAH Y (BI-TYPE 1)
Dimensi Balok induk = (450 x 800) bbk= 450 mm bkim= 600 mm
fc'= 22.5 MPa hbk= 800 mm hkim= 600 mm
fy = 350 MPa T @tul= 22  .mm )
Prosentase untuk menambah atau mengurangi pada dis#ribusi momen q=30.(1-4/3.{(p-p'Vpob}) = 10 %
PORTAL ARAH Y ; X= 56,00 m ( AS 15 ) )
FRAME 'f B Huaw,l‘ Hu’;fm M § P 4om } Rn d dadaj::Tul - Rn p ada aop | Aspru] @ EY-HE i ’,.-Tu!;;: AS sy
sk poKNmE ] o Distrb 5 KNm _J mm | -perlu | periu } mm |-Pakeijbaru] - .-jpakal | mm?| mm : -} Pakal Jomm:
Btg D-C 580.05 | 522.05 |652.6 18.3| 3.46 1647.14] 700 | T.Seb | 2.961 0.0094 | 0.0094 | 2962 | 22 }380.13] 7.8 8 (}3041 | 123.7] 679 Oke
Lt 1 22746 | 28547 }356.840.029] 0.022 | 0.004 {0.011] 18.3] 3.46 |478.55] 700 | T.Seb | 1.62| 0.0051 | 0.0051 | 1619 | 22 |380.13| 4.3 5 1901 || 77.3 | 440 | Oke
Btg D-C 501.56 451.40 |]564.3]10.029] 0.022 | 0.004 | C.C11| 18.3| 3.46 [€01.77] 700 | T.Seb | 2.56]| 0.0081 | 0.C081] 2561 | 22 |38G.13] €.7 7 2661 1/108.2| 602 Oke
L2 | 200.38 | 250.54 |313.210.029} 0.022 { 0.004 | 0.011} 18.3] 3.46 [448.31| 700 | T.Seb } 1.42{ 0.0045] 0.0045| 1421 | 22 |380.13| 3.7 4 1521 ]61.84] 356 Oke
Btg D-C 330.52 297.47 |371.8]0.029] 0.022 | 0.004 ] 0.011} 18.3| 3.46 |488.50] 700 | 7.Seb | 1.69] 0.0054 | C.0054 | 1688 | 22 |380.13| 4.4 5 1901 | 77.3 | 440 Oke
| L3 121.31 154.36 | 193.0]0.029] 0.022 | C.004 {0.01 | 18.3| 3.46 | 351.901 700 | T.Seb | 0.88} 0.0028 | 0.004 | 1260 | 22 |380.13| 3.3 4 1621 [ 61.84| 358 Oke




Perhitungan Balok Tulangan Rangkap Portal Arah Y

Jimensi Balok Induk = (450 x 800)

b blk =

450

KOO

Prosentase untuk menambah atau me

I bl
LLEL®ALLY

VUV

q = 30.(1-4/3 {(p-p')/pb}) =

ngurangi pada distribusi momen

10 %

- B TAL. ) uan) E
8 i as8|DC:as8|D-C:as7|D-C:as¥
Frame /Lt ©} ‘ 3167 Lt2] 306 /Lt1([317/ Lt2 ‘
Mu (KN.m) 684.91 778.11 717.98 |
Mu Distribsi 663.70 616.42 700.30 646.18 %
Mu/® (KN.m) 829.620 | 770.524 | 875374 | 807.728
fc (Mpa) 22.5 2.5 22,5 22.5
fy TD (Mpa) 350 350 350 350
B1 0.85 0.85 0.85 0.85 ;
b ada (mm) 450 450 450 450
h ada (mm) 800 800 800 800
d' (mm) 100 100 100 100
d ada (mm) 700 700 700 700
pb 0.0293 0.0293 0.0293 0.0293
pmax 0.0220 0.0220 0.0220 0.0220
p pakai 0.0110 0.0110 0.0110 0.0110
m 18.301 18.301 18.301 18.301
Rn 3.463 3.463 3.463 3.463 :
d periu (mm) 729.68 703.21 749.53 719.99 |
Pakal Tul T.Rngkap | T.Rngkap | T.Rngkap | T.Rngkap
As1 (mm?) 346515 | 346515 | 3465.15 | 3465.15
a (mm) 140.921 | 140.921 | 140921 | 140.921
Mn1 (KN.m) 763.507 | 763.507 | 763507 | 763.507
_ Til.Desak . .i: Tul.Desak i Tul.Desak Tul.Desak ' Tul.Desak
Mn2 (KN.m) 66.113 7.017 111.867 | 44.221 ‘
fs' (Mpa) 238.095 | 238.095 | 238095 | 238.095 |
fs' pakai 238,095 | 238.095 | 238095 | 238.095 ‘r‘
As' (mm) 462.704 | 49120 | 783070 | 309.546 L
@ tul (mm) 22 22 22 22 :
A19 (mm?) 380.133 | 380.133 | 380.133 | 380.133
n 1.217 0.129 2.060 0.814
n ada 2 2 3 2
As’ ada (mm’) 760.265 | 760.265 | 1140.398 | 760.265
" Tul.Tark . Tul.Tark % Tul:Tarik _ Tul.Tarik { Tul.Tark’ ‘
As (mm?) 3927.942 | 3514.268 | 4248218 | 3774.694 1!
n 10.333 9.245 11.176 9.930 \
n ada 11 10 12 10 !
As ada (mm?) 4181.460 | 3801.327 | 4561.593 | 3801.327
p 0.013 0.012 0.014 0.012
o' 0.002 0.002 0.004 0.002
p-p 0.011 0.010 0.011 0.010
fs' 233446 | 187.626 | 233446 | 187.625
a (mm) 149.430 | 138.018 | 154578 | 138.018
Mn (KN.m) 910.624 | 835090 | 988.148 | 835.0%0
safety’i o] okt | oK. OK..! | oK.l




- PERHITUNGAN M nak - BALOK INDUK
PORTAL ARAHY ; X=0M(AS 1) TINJAUAN ARAH Y
Blk Induk Tump Lap | Tumplap| Tump LaLr Tumpiap| p p! pl - |paktual| fs' | fs'pakal a Mn1. | Mn2 |l Mnak- || Rn | Mnak+
___(Frame) | atas (trk) | bwh (trk) | bwh/atas |As (trk) As(]k) As' (dsk) | (tarik) | (desak) .L_;"‘iﬁl) Tul. Lap| Mpa Mpa [ mm2 | KNm KNm | [KNm {[ Mpa | KNm
BtgD-C Lt1| 8D22|5D22 | 2D22 | 3041.07(1900.67| 760.27 | 0.0097 | 0.0024 | 0.0072 | 0.006C | -50.17 50.17 112.59 623.76 67.21 || [680.97|}] 2.00] 439.95
BigD-C Lt2] 7D22|4D22 | 2D22 | 2660.94 | 1520.53| 760.27 | 0.0084 | 0.0024 |- 0.0060 | 0.0048 | 59.80 59.80 97.65 547.25 54.55 || [601.80|} 1.61 | 356.08
BigD-C Lt3] 5D22|4D22 |- 2D22 | 1900.67 | 15620.53| 760.27 | 0.00680 | 0.0024 | 0.0036 | 0.0048 | 499.66 | 350.00 15.46 92.10 319.31 | [411.42)| 1.61| 356.08
PERHITUNGAN M nak - BALOK INDUK
PORTALARAHY ; X=4 M (AS 2) TINJAUAN ARAH Y
' BikInduk” | -Tump - ~:Lap: -| Tumpfap |- Tump | -Lap *|Tumphap) = p . [ p* |. '9,1 paktuial i f8' | fe'pakal Mn2 .
" (Frame) | atas (trk) | bwh trk) | bevtviatas [As k) {As (k) | As' (dsk)| (tarik) | (desak) | (p-pty | Tul Lap | Mpa | “Mpa’ “oKNm [ KNm
BlgD-C Lt1] 7D22|5D22 | 2D22 | 2660.94 | 1900.67| 760.27 | 0.0084 | 0.0024 | 0.0060 | 0.0060 | 59.80 | 59.80 | 10293 | 57451 27.28 | |601.79 | 2.00 | 439.95
BtgD-C Lt2| 7D22|4D22 | 2D22 | 2660.94 | 1520.53| 760.27 | 0.0084 | 0.0024 | 0.0060 | 0.0043 | 59.80 | 59.80 | 102.93 | 574.51 27.28 | (601.79 | 1.61| 356.08
BgD-C Lt3] 6D22(4D22 | 2D22 | 22808 {152p.53| 760.27 | 0.0072 | 0.0024 | 0.0048 | 0.0043 | 22475 | 22475 | 7290| 41632| 102.52|(51884| 61| 356.08
PERHITUNGAN M nak - BALOK INDUK
PORTALARAHY ; X=8M(AS 3) TINJAUAN ARAH Y
Bk induk .. | - Tump |.:Lap; :| Tumphap| . Tump | ‘Lap “{Tumpiap| - p * | p%: | pt.:|paktual
o|rotasitk) ] bivh k) |-t s ) A () f Ak qoosal) | ¢ty Titida | &
5D22 | 2D22 | 2660.94 | 1900.57| 760.27 | 0.0084{ 0.0C24 { 0.0060 | 0.0060
4D22 | 2D22 | 2280.8 | 1520.53| 760.27 | 0.0072 | 0.0024 | 0.0048 | 0.0048 | 224.75 | 224.75 72.90 416.32 102.52 ||| 518.84 | 1.61] 356.08
4D22 | 2D22 | 22808 | 1520.53[ 760.27 | 0.0072 | 0.0024 | 0.0048 | D.0048 | 224.75 | 22475 | 7280 416.32| 102.52(/| 518.84 | 1.61| 356.08




PERHITUNGAN M nak - BALOK INDUK

PORTAL ARAH Y ; X =12 M (AS 4) TINJAUAN ARAH Y
Bk Induk Tump Lap | Tumplap| Tump L#p Tump/Lap P p p1 p aktual | - 18‘_: f8'pakat a Mn1 Mn2 Mnak-: (| Rn | Mnak+
(Frame) | atas () [ bwh () | bwivatas [as g |as @9 [As'@si9] (taricy | esaio | (pp!y | Tultap| Mpa | Mpa | mm2 | kNm | kNm || kNm!| mpa | xum
BtgDC Lt1| 7022|4022 | 2022 | 266094 | 1520.53| 760.27 | 0.0084 | 0.0024 | 0.0060 | 0.0048| 59.80 | 59. 10293 | 57451| 27.28||601.79| 1.61| 356.08
BigDC 2| 6022|4022 | 2D22 | 22808 [1520.53| 760.27 | 0.0072 | 0.0024 | 0.0048 | 0.0048 | 224.75 | 22475 | 72.90| 41632 10252||5618.84| 1.61| 356.08
BgD-C wL3| 6D22(4D22 | 2022 | 2280.8 | 1520.53| 750.27 | 0.0072 | 0.0024 | 0.0048 | 0.0048 | 224.75 [ 22475 | "7290| 41632 10252(|518.84 | 161 356.08
PERHITUNGAN M nak - BALOK INDUK
PORTAL ARAH Y ; X = 18 M (AS § ) TINJAUAN ARAH Y
‘Bikinduk | Tump Lap | Tumpiep ]  Tump pr TumplLap{ = p - '.:»"p": ot p‘l p aktual | 73 :Mnak< |:<Rn | Mnak+
(Frame) | atas (irk) | bwh (rk) | Dwhvatas [As (k). [As (k). | As'(dsk)| (tarik) | (desak) | (ppt) | Tul Ldp KNm| | Mpa'| KNm
BtgD-C Lt1] 7D22)|5D22 | 2D22 | 2660.94 | 1990.67| 760.27 | 0.0084 | 0.0024 | 0.0060 | 0.0060 601.79 | 2.00| 439.95
BlgD-C Lt2| 6D22|4D22 | 2D22 | 22808 |{1520.53| 760.27 | 0.0072 | 0.0024 [ 0.0048 | 0.0048 518.84 | 161 | 356.08
BtgD-C Lt3| 6D22|5D22 | 2022 | 2280.8 | 1900.67| 760.27 | 0.0072 [ 0.0024 [ 0.0048 | 0.0060 518.84 | 200 | 43995
PERHITUNGAN M nak - BALOK INDUK
PORTAL ARAHY ; X =20 M ( AS 6 ) TINJAUAN ARAH Y
. Bikinduk. | Tump | Lap |Tumphap|.vump | tap fTumpnen| . p . [.opti |iptis]pakta
= (Frame) - stas (trk) | b {tck) | bwhiatas |As (i) A8 (k) =] As'dsk) - (tarik) |- (desak)
BtgDC Lt1]11D22]6D22 | 5§ D22 | 418147 |22B0.80| 1900.67 | 0.0133 | 0.0060
BigD-C (t2| 100226022 | 5022 |3801.34 | 2280.80 1900.67 | 0.0121 [ 0.0060
BigDC L3| 7D22|5022 | 2022 | 2660.94 | 1900.67{ 760.27 | 0.0084 | 0.0024




PERHITUNGAN M nak - BALOK INDUK

PORTAL ARAHY ; X=24 M(AS 7) TINJAUAN ARAH Y

Blk Induk Tump Lap | Tumplep} Tump L{p Tump/Lap P p' p1 p aktual] :fs’ 18'pakal a Mn1 Mn2 Mnak-| | Rn - Mnakj
. (Frame) | tas (rk) [ bwh (k) | bwhvatas JAs (k) As:(g ) |As' (@8] (arlk) | (desak) | (pp!) | Tullap] Mpa | Mpa | mm2 | KNm | KNm || KNm || Mpa | KNin
BtgD-C Lt1]|12D22|7D22 | 3D22 | 4561.6 | 266D.94| 1140.40| 0.0145| 0.0036 | 0.0109 | 0.0084 | -233.451 233.45 | 15458 | 82842 159.73 1 1988.15 1 273} 601.54
BgD-C Lt2}10D22 | 6D22-| 2 D22 |3801.34 2230.80 760.27 { 0.0121 | 0.0024 | 00097 | 0.0072 | -18763 | 187.63 | 138.02 749.50 85.59 83&# 237} 521.77
BigDC Lt3] 8D2 | 5D22 2 D22 | 3041.07 19—40.67 760.27 | 0.0097 | 0.0024{ 0.0072| 0.0060 | -50.17 5C.17 119.24 657.18 22.89 680.0# 2.00 ) 439.95

PERHITUNGAN M nak - BALOK INDUK

PORTAL ARAHY ; X=28 M (AS 8) TINJAUAN ARAH Y
Bk '“‘“" Tump |- Lap: | Tumpiap| Yump |-ctap 5{rumpnap| - p | pt: | 1. | paktual] i tel: | fevpakat | - @ | M0t [ Mn2 [f Mnak:

" (Frame) = | atas (k) | bwh (k) | bwhvstas |As (irk) |As {trk) *] As'(dsk)| (tarik) | (desaky | (ppt) | Tuttap [+ Mpa ompa |-mm2- | KN | KNm
Bigh-C Lt1] 9D22| 5D22 2D22 | 3421.2 1%00.37 760.27 | 0.0109 0.0024=ﬁ4 0.0050 -128.;2 128.72 | 127.76 699.45 58721 758171 2.00| 439.95
BtgD-C Lt2] 8D22|4D22 2 D22 | 3041.07 1;%0.53 760.27 | 0.0097 | 0.0024 | 00072 0.0048 | -50.17 50.17 119.24 657.18 22.89 680.06 161 356.08
BgD-C Lt3] 7D22{ 5022 2 D22 | 2660.94 1%)0.67 760.27 | 0.0084 | 00024 0.0060| 0.0060 59.80 £9.80 102.93 574.51 27.28 601.79 ] 200} 439.95

PORTAL ARAHY ; X=32M(AS9)

PERHITUNGAN M nak - BALOK INDUK
TINJAUAN ARAH Y

Btg D-C

aD22

Lt1 5D22
BgD-C Lt2| 8D22|4D22
BtigD-C Lt3| 7022 |5D22




PERHITUNGAN M nak - BALOK iINDUK

PORTAL ARAH Y ; X =36 M (AS 10) TINJAUAN ARAH Y

Bik induk Tump Lap | Tumplap| Tump | Tumptap P p! p aktual| fs’ fs'pakai a Mn1 Mn2 Mnak-|| Rn | Mnak+

" (Frame) atas (trk) | bwh (trk) | bwh/atas JAs (trk) - As’ (dsk) | (tark) | (desak) Tul Lap| Mpa Mpa mm2 KNm KNm KNm || Mpa { KNm
m Lt1] 8D22| 5D22 | 2 D22 | 3041.07 760.27 | 0.0097 | 0.0024 0.0060 | -50.17 50.17 119.24 657.18 2289 | [680.08 | 2.00( 439.95
BtgD-C Lt2| 8D22 | 4D22 2 D22 | 3041.07 760.27 | 0.0097 | 0.0024 0.0048 | -50.17 50.17 119.24 657.18 22.89 | | 680.06 1.61 | 356.08
-Btg D-C u3| 7o22 4D22 | 2022 | 266094 760.27 | 0.0084 | 0.0024 0.0048 | 59.80 59.80 102.93 574.51 27.28 | | 601.7¢ 161 | 356.08

PERHITUNGAN M nak - BALOK INDUK
PORTAL ARAHY ; X =40 M ( AS 11) TINJAUAN ARAH Y
=iBikinduk;. |~ Tump |-:Lap | Tumpiap| .Tump mpapl p. [ p' | ot |pskual|l fs' |fs'pakai| a | Mnt Mn2 | Mnaks:
"""(Fmiié)’?; | atas'(trk) | bwh (trk) | bistvatas fAs (trk) - ‘| As*(dsk)| (tarik) -] (desak) Tul, Lip Mpa Mpa mm2 |- KNm | “KNm - g fi-—f--ani
BtgD-C Lt1] 7D22 | 5D22 2 D-Z; 2660.94 760.27 | 0.0084 | 0.0024 0.0060 | 59.80 59.80 102.93 574.51 27.28(|| 601.79 | 2.00| 439.95
BtgD-C Lt2] 6D22| 4D 22 2 D22 | 2280.8 760.27 | 0.0072 | 0.0024 0.0048 | 22475 | 224.75 72.90 416.32 102.52{|| 518.8 1.61| 356.08
BtgD-C Lt3}] 6D22|5D22 2D22 | 2280.8 760.27 | 00072 | 0.0024 0.0060 | 224.75 | 224.75 72.90 416.32 102.52|f| 518.84 | 2.00| 439.95
PERHITUNGAN M nak - BALOK INDUK

PORTALARAHY ; X= 44 M (AS 12) TINJAUAN A Y
ai5(Frame) | ates (k) | bwh () |-bwtustes 2(rk) | tdesak) | (pphy | Tul.Lip [2ops | Mpa' | mma |-k Mpa
i
BtgDC Lt1] 7D22|5D22 | 2D22 0.0084-| 0.0024 0.0060 | 59.80 §9.80 | 102.93 574.51 27.28 ] 601.79) 200 | 439.95
BtigD:C 1t2] 6D22|4D22 | 2D22 | 22808 760.27 | 0.0072 | 0.0024 0.0048 | 224.75 1 224.75 72.90 416.32 10252 ] 518.84| 161 | 356.08
BigD-C Lt3} 6D22|{4D22 | 2D22 | 22808 760.27 | 0.0072 | 0.0024 0.0048 | 224.75 | 224.75 72.90 416.32 102.521 518.84 | 1.61| 356.08

gy




PERHITUNGAN M nak - BALOK INDUK
PORTAL ARAH Y ; X = 48 M ( AS 13) TINJAUAN ARAH Y

Bik Induk Tump Lap | Tumpiap} Tump p | Tumpnap] p p' Pt | paktual| s’ | fs'pakal a Mn1 Mn2 || Mnakd | Rn :| Mnak+
' ) | bwh (trk) § bwh/atas {As (trk)  ]As ( ) | As (dsk) \‘(uil_rik) (desak) | (pp') | Tul.Lap] Wpa | "Mpa | mm2 KNm |  KNm KNm/| | -Mpa |- KNm.
5D22 | 2D22 | 2660.94 | 1900.67| 760.27 | 0.0084 ==(l).0024 0.0060 | 0.0080 | 59.80 59.80 102.93 §74.51 27.28(( 601.79| 200 | 439.95
BtgD-C Lt2] 6D22|4D22 | 2D22 | 22808 | 1520.53| 760.27 0‘0072 0.0024 | 0.0048 | 0.0048 | 224.75 | 224.75 72.90 416.32 102.52(|| 518.84 | 1.61 | 356.08
BtgD-C Lt3] 6D22|4D22 | 2D22 | 22808 | 1520.53| 760.27 | 0.0072} 0.0024 | 0.0048 | 0.0048 | 224.75 | 224.75 72.90 416.32 102.52 518.Bh 1.61 | 356.08

PERHITUNGAN M nak - BALOK INDUK

PORTAL ARAHY ; X = 62 M ( AS 14) TINJAUAN ARAH Y 7

“Bikinduk’ | Tump [-<Lap-| Yumpap|5Tump -|i<tiap | Tumpiiap| = p 1 | opti | iipYielpakuial s gt ~aa | omnt, | iMn2;

" (Frame) | atas (k) | bwn (tri) | bwivatas [Aas (rk). JAs irk) | As(dsk) | < tarik) °| (desaky] ¢, Tt hs “mm2 | KNm' | “KkNm ] RN

BlgD-C Lt1] 7D22|5D22 | 2022 | 266094 [ 190067 760.27 | 0.0084 | 0.0024 | 0.0060 | 0.0060 10293 | 57451 27.24| 60179 200 43995
BgDC Lt2| 7D22|4D22 | 2022 |2660.94 | 152053 760.27 | 0.0084 | 0.0024 [ 0.0060 | 0.0048 10203 | 57451 2724 60179 1.61 356.08
Btg D-C Lt3] 6D22|4D22 2D22 2280.8 | 1520.53| 760.27 0.0072 | 0.0024 | 0.0048 | 0.0048 72.90 416.32 102.52 518.84 1.61 ] 356.08

PERHITUNGAN M nak - BALOK INDUK
PORTAL ARAH Y ; X = 66 M ( AS 15 ) TINJAUAN ARAH Y

2E4Frame) o e )| owtitng | ) ] Aatgasg | iy o desal): M . .
BtgD-C Lt1| 8D2|5D22 760.27 | 0.0097 { 0.0024 | 0.00 0.0080 | -50.17 | 50.17 119.24 657.18 22.89(] 68006 2.00{ 439.85
Btg DC Lt2| 7D22|4D22 | 2D22 | 2660.94 | 152053 760.27 | 0.0084 | 0.0024 | 0.0060 . 0.0048 | 59.80 59.80 102.83 574.51 27.2B|1 60179 | 1.61] 356.08
Btgb-C Lt3| 5D22|4D22 | 2D 22 | 1900.67 | 1520.53| 760.27 | 0.0060 | 0.0024 | 0.0036 | 0.0048 | 499.66 | 350.00 46.38 270.14 159.66|| 42986 | 1.61| 356.08

gy




TABEL TULANGAN GESER BALOK INDUK
PORTALARAHY ; X=0M(AS 1) TINJAUAN ARAH Y
fc = 225 Mpa L= 10 m b kim = 604 mm
fyTP = 300 Mpa Gtul = 10 mm hkim = 600 mm
fy 7D = 350 Mpa
“Balok , [Ln [ VD]V | b |- h | Td | Mnakb [Mnakb'| Vg, | Vub | Vubpeki|aTul “ DI daerah sendi plastis - -~ Df juar sengl plastls .
- i“-’lndul( L (m) + 1N - Hmim -~ E(gg\) KNm) { * (KN). | (KN) - (KNY ] am) | Ve (KN) | (mm) Tul.Geser | Vu,b(KN)| Ve-(KN)-| Vs (K8 | &'(hm) | Tul. Geser
BtgD-C=1t1| 04 | 14548 21.36] 450 | 800 | 700 | 680.97 | 439/05| 166.84 | 279.52 263.98 10 | 439.972 | 74.97455628 |P10- 70 | 244.00 | 249.03 | 157 209.25 |P10 - 200
BigD-C=1t2| 9.4 | 146.98| 21.55] 450 | 800 | 700 601.80 | 356/08 | 168.53 266.12 252.84 10 | 421.402 | 78.27854974 [P10- 70 235.77 | 249.03 | 143j92 | 229.21 {P10- 200
BtgD-C=13| 94 | 91.18 215[ 450 800 [ 700 | 41142} 356/08| 11268 189.76 179.12 10 | 298.526 | 110.4985096 {P10- 110} 165.44 | 249.03 26.7 35( .001P10- 200
TABEL TULANGAN GESER BALOK INDUK
PORTALARAHY ; X=4M(AS 2) TINJAUAN ARAH Y
fc = 225 Mpa L= 10 m bkim= 600 mm
fyTP = 300 Mpa BGtul = 10 mm hkim = 600 mm
fy 7D = 350 Mpa
Balok Ln VvD VL b h d Mnak,b | Mnak.b' Vg Vub Vu,b pekei | & Tul Ll daerah sendi plastis Di fuar sqrjdi plastis
induk {m) | (KN) | (KN) {(mm)](mm)|(mm){ (KNm) | (KNm) (KN {KN) ~ (KN) (mm)| Vs (KN)! s (mm)] Tul.Geser | Vu,b(KN) Ve (KN) | Vs $ (mm) | Tul. Geser
BtgD-C=Li1| 9.4 [ 124.11[{41.81| 450 800 [ 700 | 601.79| 43995 165.92 | 27119 | 25674 | 10 |427.907| 77.08847453 |P10- 70 | 238.18 | 249.03 | 147.63 | 222.99|P10- 200
Big D-C=1t2] 94 | 12403} 4145] 450 800 | 700 601.79 | 356.08 | 165.48 262.92 249.64 10 | 416.063 | 79.28308335 (P10- 70 232.56 | 249.03 | 138.58 | 238.04 [P10- 200
BtgD-C=1t3| 94 | 1269 | 42.24] 450} 800 | 700 518.84 ] 356.08] 169.14 259.04 246.91 10 | 411.515) 80.15920334 [P10- 80 | 231.31 | 249.03 | 136.£9 | 241.67 {P10- 200
TABEL TULANGAN GESER BALOK INDUK
PCRTALARAHY ; X=8M(AS 3) TINJAUAN ARAH Y
fc = 225 Mpa L= 10 m b kim = 600 mm
fy TP = 300 Mpa Gtul = 10 mm hkim = 600 mm
R LR WVER b1 ovg | aVeb 3 Vubpeal{ @ Tul| i Di daerah sendiplastis - | - 75Dl fuarsphdiplestls < .0
KN):} (mm)] m : . ) | oKN) | (KN ()| Vs ()| s (mm) | TulGeser] vu,b(kN)] Ve (KN) | Vs i(KN) | 8 {mim) | Tul Seser |
BtgD-C=1t1] 9.4 | 121.20/ 4154|450 ) 800 } 700 | 601.79 | 43t95| 162.83 | 267.94 253.50 10 422.5 | 78.07511618 [P10- 70 | 234.93 | 249.03 | 142(52 | 231.45|P10- 200
BigD-C=1t2] 904 ] 121,32/ 40.86| 450} 800 ] 700 | 51884 | 35608} 162.18 | 251.73 239.60 10 | 399.335] 82.60411511 |[P10- 80 { 224.01 | 249.03 | 124{31 { 265.35 {P10- 200
BtgD-C=113] 94 | 12572|4246| 450 | 800 | 700 | 51884 | 35608 | 168.18 | 258.03 24590 10 | 409.835| 80.48779272 |P10- 80 | 230.31 | 249.03 | 134{81 | 24468 |P10- 200
— ] e B R § SN




TABEL TULANGAN GESER BALOK INDUK

PORTALARAH Y ; X =12 M (AS 4) TINJAUAN ARAH Y

fc = 225 Mpa L=10 m b kim = 600 mm

v TP = 300 Mpa Gtul = 10 mm h kim = 600 mm

fy TD = 350 Mpa

[ - Balok . | Ln <-VD .} VL }obid- k- d .| Mnakb.) Mnakb'{ |-Vg . |-:Vub. . -Vu,b pakai-| @ Tuk}-.. »-Dl daerah sendi plastis .. |- - - .- Dijuarsendi plagtis-

-Induk F : [(mm)} mm mm)f -(KNm) | (KNm) |- - (KNy. |0 (KN : o) (mm) Vs (KN) | 8 (mm Tul.Geser | Vu,b(KN)} Vo (KN) Vs"(KN)___ .
BlgD-C=1t 1| 9.4 | 122.08] 41.52] 450 | 800 | 700 | 601.79| 356.08 260.94 | 24766 | 10 | 412773 ] 79.91500846 [P10- 70 | 230.50 | 249.03 | 13529 83 [P10 - 200
BtgD-C=1t2| 9.4 | 122.04] 40.83| 450 | 800 | 700 | 518.84 | 356.08 | [162.67 | 252.46 | 240.33 | 10 |400.543] 82 35509174 [P10- 80 | 224.73 | 249.03 | 125.52 | 2b2.80 [P10- 200
BtgD-C =1t3] 9.4 [ 126.77] 42.62] 450 | 800 | 700 | 518.84 | as6.08 | [160.39 | 25030 | 24717 | 10 [411.953| 80.07407303 {P10- 80 | 231.58 | 249.03 | 136.93 | 2h0.90 |P10- 200

TABEL TULANGAN GESER BALOK INDUK

PORTAL ARAHY ; X= 16 M(AS 5) TINJAUAN ARAH Y
fc = 225 Mpa L= 10 m b kim = 600 mm
fy TP = 300 Mpa gtul = 10 mm hkim = 600 mm
fy TD = 350 Mpa
Balok tn | VD VL | b ] n d | Mnakb { Mnakb' ]| Vg Vub | Vu,bpsal {@&Tul DI daerah sendi plastis “- DI luar sendi pihstis

induk (m) | (KN) { (KN) Hmm) (mm)}(mm)] (KNm) | (KNm) (KN) (KN) (KN) [ (mm)} Vs (KN) 8 (mm) Tul.Geser Vu.bﬁNM(KN) Vs (KN) | $ (mm) {. Tul. Geser
BtgD-C=Lt1} 94 {122.07] 4151450 800 ] 700 | 601.79| 430.95] 16357 | 268.72 254.28 10 | 423.795( 77.83654019 |P10- 70 2357—F 249.03 | 143.82 | [229.37 P10 - 200
BtgD-C=Lt2| 9.4 { 1227840671450 800 ] 700 | 51884 | 356.08 } 163.45 | 253.06 240.93 10 §401.558( 82.1469263 |P10- 80 | 22534 ;| 248.03 | 126.54 |[260.69 j|P10- 200
BtgD-C=Lt3] 94 |128.39]4266] 450{ 800} 700 | 518.84 | 43995] 171.05 | 268.85 255.56 10 | 425.932 ) 77.4459177 (P10- 70 | 238.47 | 249.03 | 148.42 [|[222.25(|Fi0- 200 ‘

TABEL TULANGAN GESER BALOK INDUK

PORTAL ARAHY ; X= 20 M (AS 6) TINJAUAN ARAH Y

fec = 225 Mpa L =10 m bkim= 600 mm

fty TP = 300 Mpa Otul = 10 mm hkim= 600 mm

fy TD = 350 Mpa )

. Balok £ L-ta . VD | 2 3ul] 527Dl duerah sefid| plastis = % Diluar.sendiplastisil i =ionsi 1
 Induk m)| " Vs 12 g{mm) | Til.Geser|{ vy, Ve (KN) | Vs KN}= s'sm‘r'h)"' TulGeser

BigD-C=1t1] 94 | 219.63

50.96442039 |P10- 60 ) 362.90 | 249.03 | 355.8 92.71 |P16 - 90
BigD-C=1t2) 9.4 122152} 42.63) 450 800 | 700 | 833.94 521.71 26415 | 403.55 384.76 10 |641.265| 51.44007025 |P10- 60 | 360.59 | 249.03 | 351.96 93‘72 P10- 90

BtgD-C=1t3] 9.4 | 1691 | 43.38) 450] 800 | 700 | 601.79 439.95 212.48 | 32007 305.63 10 | 509.387 | 64.75764374 |P10- 60 | 287.06 | 249.03 | 229.41 143.779 P10 - 140




TABEL TULANGAN GESER BALOK INDUK
PORTALARAHY ; X=24d M(AS 7) TINJAUAN ARAH Y
fc = 225 Mpa L= 1 m b klm = 600 mm
fy TP = 300 Mpa @tul = 10 mm hkim= 600 mm
fy TD = 350 Mpa
"Balok . [ ln | VD |'WL d | Mnakb | Mnakb Va. | Vub | Vubpeksi | @ Tui Di daerah sendi plastis __Diluarsendiplastis{ ~ = - -
o induk o f o) JKN) |k | (mm)) (men (mm)l (KNm) | (KNm) | (KN) | (KN) (KN) | (mm)] Vs (KN) 3 (mm) Tul:Geser | Vu,b(KN){ Ve (KN) | Vs (KN)|| 8 (mm) | Tul. Geser
BigD-C=111} 94 | 22098/ 4276 450 | 800 | 700 | 988.15] 601.54 ) 263.74 | 424.90 402.86 10 | 671.44 | 49.12830296 |P10- 40 | 374.53 | 249.03 | 375.18 || 87.92 [P10- 80
BtgD-C=Lt2] 9.4 | 22413} 43.29]| 450 800 | 700 | 835.09 | 521.77 | 267.42 | 407.10 388.28 10 | 647.14 | 50.97311641 |P10- 50 | 364.10 | 249.03 | 357.8 92.19 |P10- 90
BtgD-C=Lt3] 9.4 | 173.06] 43.55§450| 800 | 700 | 680.06 | 439.9 216.61 331.70 316.17 10 | 526.849 ) 62.59940317 |P10- 60 | 296.21 | 249.03 | 244.65|] 134.83 |P10- 130
TABEL TULANGAN GESER BALOK INDUK
PORTALARAHY ; X= 28 M(AS8) TINJAUAN ARAH Y
fc = 22.5 Mpa L = 10 m bkim= 600 mm
fy TP = 30C Mpa Stul = 10 mm hkim= 600 mm
fy TD = 350 Mpa
Balok ln VD VL b h d | Mnakb | Mnak,b' Vg Vub | Vubpeai |@ Tul Di daerch sendi plastis Di luar send| plasti
Induk m) | ®N) | KN) [mm)l (mm)| (mm)l (kNm) | (kNm) | (kN) (KN) ®N)  Lmm)|vs k)] s(mm) [Tul.Geser|vubkN)] Ve KN) | Vs (KN} [ s (min)| Tul. Geser
BigD-C=Lt1| 94 | 128.95|42.48] 450 ] 800 | 700 | 75817} 439.d5] 17143 | 29153 | 27492 | 10 | 458.197 | 71.99243577 |P10- 70 | 253.56 | 249.03 | 173.97 | 190.04 |P10 - 190
BigD-C=L1t2| 94 | 13246 43.01| 450 | 800 ] 700 680.06 | 356.Q08] 175.47 280.69 266.33 10 44388 | 74.31455317 |P10- 70 247.86 | 249.03 | 164.09 | 201.05 P10 - 200
BtgD-C=Lt3] 9.4 | 13843[43.26]| 4501 800 700 { 601.79 | 43995 181.63 | 287.75 273.30 10 | 455.505] 7241794403 |P10- 70 | 254.73 | 249.03 | 175.53 | 187,93 P10 - 180
TABEL TULANGAN GESER BALOK INDUK
PORTAL ARAHY ; X=32M(AS 9) TINJAUAN ARAHY
i fc = 225 Mpa L= 10 m b kim = 604 mm
! fy TP = 300 Mpa Qtui= 10 mm hkim= 600 mm
fy TD .
A9 Mngich- Mnak b | oVgd | Vub, 5| Vubpekai-§ @ Tutl] - i Dl daerah sandi plastis - . | - D luar seng! plastt D
A -o(KNm) | -oNm) |ooey oy | kN) | (mm)] Vs s (mm) | TulGeser|Vub(KN)| Ve (KN) | Vs 8 (mm) | Tul. Geser
BtigD-C=Lt1] 94 ]12892]4241)450] 800) 700 ] 758.17 ] 43985] 171.33 | 201.42 274 .81 10 ] 458022 72.01994247 |P10- 70 | 253.46 | 249.03 | 173 190.24 |P10 - 190
i BtgD-C=Lt2] 9.4 | 13208] 429} 450] 800 | 700 | 680.06 | 356/08 | 174.98 280.18 265.81 10 1443022| 74.4583941 |P10- 70 | 247.34 | 249.03 | 1632 202.11 P10 - 200
| BtgD-C=Lt3] 9.4 | 137.43{ 43.2 [ 450 800 [ 700 [ 601.79 | 439/95{ 180.63 286.63 272.19 10 | 453.65 { 72.71406513 [P10- 70 | 253.62 | 249.03 | 173/67 | 189.94 {P10 - 180
e — - | —— e e e — R | .




TABEL TULANGAN GESER BALOK INDUK

PORTAL ARAHY ; X =36 M ( AS 10) TINJAUAN ARAH Y
fc = 22.5 Mpa Lt = 10 m b kim = 600 mm
fy TP = 300 Mpa Gtut = 10 mm hkim= 600 mm
fy TD = 350 Mpa
Balok Ln d | Mnakb | Mnakp'

ol Vu bpdd @Tull - Di daerah sendi plastis _ __Diluar sendi plastls

L ()l (KNm) | (KNm | () [0 Lmm)[ Vo W) ] (m) T Geser] vu by Vo (ch) [ Vs (i ‘M
BtgDC=Lt1] 94 700 | 680.06 | 430.95| 170.05 | 26281 | 267.28 | 10 | 45.469 | 74.04934445 [P10- 70 | 24732 | 24903 | 16317 7|P10- 200
BtgD-C=112] 9.4 [129.08]|42.32| 450 | 800 | 700 | 680.06 [ 356.08 | 1714 | 27642 | 262.05 | 10 |436.757] 75.52645164 [P10- 70 | 24359 | 249.03 | 156.95 z1o. a P10 - 200
BtgD-C=Lt3| 9.4 ) 134.2 | 43.021450] 800 | 700 ] 601.79] 356.08 | 177.22 | 275.24 | 261.96 10 | 436.608| 75.55233958 |P10- 70 | 244.89 | 248.03 | 159.12 | 207.30 |P10 - 200

TABEL TULANGAN GESER BALOK INDUK

PORTAL ARAHY ; X =40 M ( AS 11) TINJAUAN ARAH Y
fc = 225 Mpa L = 10 m b kim= 600 mm
fy TP = 300 Mpa Gtul = 10 mm h kim = 600 mm
fy TD = 350 Mpa
Balok Ln vD VL b h d Mnak,b | Mnakb' Vg . Vu,b Vu,b pakai | @ Tul Di daerah sendi plastis Di luar send plasti
Induk (m) | (KN) | (KN) {(mm)] (mm)|(mm)| (KNm) (KNrﬁ) (KN) (KN) KN) (mm)} Vs (KN) 8 (mm) Tul.Geser | vu,b(KN)| Ve (KN) | Vs (KN) | 8 (mm) | Tul. Geser

BigD-C=Lt1} 94 | 123.5 } 41.69] 450 800 | 700 | 601.79 | 439.95| 165.19 | 270.42 255.98 10 | 426.63 | 77.3193082 |P10- 70 | 237.41 | 249.C3 | 146.6
BigD-C=Lt2| 9.4 | 122.88|40.64| 450 | 800 | 700 | 518.84 | 356.08 | 163.52 | 253.14 241.01 10 | 401.68 | 82.12187403 |P10- 80 | 22541 | 249.03 | 126.4
Btg D-C=1t3§ 9.4 | 128.41] 4265|450} 800 | 700 | 518.84 | 439.95] 171.06 | 268.86 255.57 10 | 425.95 § 77.44273586 {P10- 70 | 238.48 | 249.03 | 1484

22493 |P10 - 200
26044 |P10 - 205
222.23 |P10 - 200

Al T T

TABEL TULANGAN GESER BALOK INDUK

PORTAL ARAHY ; X = 44 M { AS 12) TINJAUAN ARAH Y
fc = 225 Mpa L= 10 m b kim = 600 mm

fy TP = 300 Mpa Gtul = 10 mm hkim= 600 mm

fy TD = 350 Mpa

‘Balok  {ln [ VD ['VL | bl n ['d | Mnach]|Mnab

By

mdamnundlplaﬁs e '"'Dilusrsendiplasts <l T
~Induk ¢ - Tl Cess Vu,bg(nz Ve (KN) |- Vs (KN) |8 (mm) | Tul:Geser
BtgD-C=1Lt1 601.79 77.7145939 |P10- 70 236.11 249.03 | 144. 228({31 |P10 - 200

BtgD-C=Lt2} 94 ]|122.09}40.83]450) 800 | 700 | 518.84 | 356.08 | 162.92 | 252.51 240.38 10 | 400.63 | 32.3371049 [P10- 80 | 224.78 | 249.03 | 125.6} { 26261 [P10 - 200

BtigD-C=Lt3] 94 | 126.8 | 42.62] 450 | 800 } 700 | 518.84 | 356.p8 ] 169.42 | 259.33 | 247.20 10 | 412.005] 80.06386955 [P10- 80 | 231.61 | 249.03 | 136. 240,81 [P10 - 200




TABEL TULANGAN GESER BALOK INDUK

PORTALARAHY ; X =48 M (AS 13) TINJAUAN ARAH Y
fc = 22.5 Mpa L = 10 m b kim = 604 mm
fy TP = 300 Mpa Gtul = 10 mm hklm = 604 mm
fy TD 350 Mpa
5 ki |t | VD VL | b | h | d | Makb | Mnakb'| ~-Vg Vub | Vub paai | & Tul _Di daerah sendi plastis _ Di luar sendi plastis
Indu (KNn “(KNY: ‘

! ()] 0N) 7<) mm)) enen) eneny) - i) | gk |k | o) |- 09 ) [ Ve e [ 8 (mem) el Geser[vubkN)] Vo (kKN) | vs (<N T o mim) | Tul. Geser
BtgD-C=Lt1] 94 | 122.37{41.67| 450| 800 ] 700 | 601.79| 43985 164.04 | 269.21 254.77 10 | 424.617 | 77.68576783 |P10- 70 | 236.20 | 2459.03 | 144.64 | 228.06 |P10 - 200
BtgD-C=Lt2] 9.4 }121.31]40.85]450| 800 | 700 | 518.84| 35608 | 162.16 | 251.71 239.58 10 | 3993 | 82.61135564 {P10- 80 | 223.98 | 249.03 | 124.24 | 26543 [P10- 200
BtgD-C=113] 9.4 ]|12577]|4245]450| 800 | 700 | 518.84 | 35608 | 168.22 | 258.07 245.94 10 | 409.805| 80.47404772 |P10- 80 | 230.35 | 249.03 | 134.84 | 244,56 |P10 - 200

TABEL TULANGAN GESER BALOK INDUK

PORTALARAHY ; X =52 M { AS 14) TINJAUAN ARAH Y
fc = 225 Mpa L= 10 m b kim = soi mm
fy TP = 300 Mpa Stul = 10 mm hkim = 60 mm
fy TD = 350 Mpa

" Balok Ln vD VL b h d Mnak,b | Mnak,b' Vg Vu,b Vu,b pakai | & Tul DI daerah sendi plastis DI tuar sendl plastis

Induk (m) | (KN) | &N) |(mm)| (mm)| (mm)] (KNm) jKN?n) (KN) (KN) (KN) | (mm)] Vs (KN) s (mm) | Tul.Geser|Vu,b(KN)| Vc (KN) | Vs (KN) | s (mim) | Tul. Geser

BtgD-C=1t1] 94 | 124.47|41.84| 450 800 | 700 601.79 | 439/95 | 166.31 271.60 257.15 10 428.59 | 76.96571641 {P10- 70 238.59 | 249.03 | 1486 221196 |P10 - 200
BtgD-C=Lt2| 94 ]124.14]| 41.46] 450 | 800 } 700 601.79 ] 356,08 165.6 263.04 249.76 10 | 416.273 | 79.24308685 {P10- 70 | 23269 | 249.03 | 138.7 23768 |P10 - 200
BtgD-C=Lt3| 9.4 | 126.97|4224| 450| 800 | 700 | 518.84 | 356/08 | 169.21 259.11 246.98 10 | 411.638| 80.13534861 [P10- 80 | 231.39 | 249.03 | 136.6

241146 1P10 - 200

TABEL TULANGAN GESER BALOK INDUK

PORTAL ARAHY ; X = 66 M { AS 15 ) TINJAUAN ARAH Y
fc = 225 Mpa L. = 10 m bkim= 80D mm

iy TP = 300 Mpa Gtul = 10 mm hkim= 60D mm
fy TD = 350 Mpa ’

\ ] v (mem) v g/ g (mm) 1 Tul.Geser| Vub(KN)] Ve (KN) | Vs (KN):|'s (Am) | :Tul. Geser
BtgD-C=Lt1] 9. X 79.68 264.15 10 | 440.254 | 74.92649016 |P10- 70 | 244.19 | 249.03 | 157.85 | 208.84 {P10 - 200
BtgD-C=Lt2] 9.4 | 147.12| 21.55] 450 | 800 | 700 601.79 | 35608 | 168.67 | 266.27 252.99 10 | 421.645| 78.23339049 [P10- 70 | 235.91 | 249.03 | 144.11p | 228.82 P10 - 200
BgD-C=Lt3] 9.4 | 91.20] 21.5] 450] 800 ] 700 | 420.80| 3selos | 112.79 | 19158 | 18069 | 10 | 301.146 | 109.5373113 [P10- 100 166.68 | 249.03 | 28.77 | 350.00 |P10- 200

-Vub, | Vubpeai {@Tui]l . DI daorah sendi plasts __...Di luar send! plastis




PERHITUNGAN TULANGAN BALOK KANTILEVER ARAH Y

Dimensi Balok Induk = (450 x 800) bblk= 450 mm bkim= 600 mm
fc 225 MPa hblk= 800 mm hkim= 600 mm
fy: 350 MPa Stul= 22 mm
Prosentase untuk menambah atau mengurangi pada distribysi momen q=30.(14/3.{(p-p")/pb}) = 10 %

PORTAL ARAH Y ; X= 0,00 m (As 1)

FRAME | | MW Mu: A Mu/é ob | o max bmln p ,. m Rn g(mm) d Tul | Rn pada P. Mp-:n @ A:z2 n Tul Asm: | L ':L Check
“KNm {Distrb} KNm | - ) s {epakel]-mm | perlu] ~periu--| ada | - Pakal |-baru . kal | . mm* {mm| .mm Pakall] mm m| K
— P ——
BtgD-C | T| 187.79] 169.01} 211.26} 0.029} 0.022 | 0.004 | 0.011/{ 18.3| 3.46 | 368.22| 700 | T.Seb | 0.96 | 0.0030| 0.004 | 1260 | 22 | 380.13|3.3| 4 | 1520.53 | 61 356108 | Oke
Lt1 Ll 136 | 20.14 | 25.17 | 0.029] 0.022 | 0.004 | 0.011/| 18.3| 3.46 | 127.11| 700]| T.Seb | 0.11 | 0.0004 | 0.004| 1260 | 22 | 380.13|3.3] 4 | 1520.53] 61 ﬂk 356108] Oke
BtgD-C | T| 191.36| 172.22] 215.28 0.029| 0.022 { 0.004 } 0.011( 18.3] 3.46 ] 371.70] 700 | T.Seb | 0.98 | 0.0031] 0.004 | 1260 | 22 | 380.13]3.3| 4 | 1520.53| 61 356,08 | Oke
Lt2 L] 1.045 | 20.18 | 25.23 | 0.029] 0.022 | 0.004 | 0.011} 18.3| 3.46 | 127.24| 700 | T.Seb | 0.11 | 0.0004 | 0.004 | 1260 | 22 | 380.13[3.3| 4 |1520.53| 61du | 356l08] Oke
BtgD-C | T| 183.87 | 165.48 | 206.85] 0.029| 0.022 | 0.004 | 0.011] 18.3] 3.46 | 364.35| 700} T.Seb | 0.94 | 0.0030| 0.004 { 1260 | 22 { 380.13|3.3| 4 | 1520.53] 6184 | 356/08| Oke
Lt3 L] 088 | 19.27 | 24.08 | 0.029} 0.022 { 0.004 | 0.011] 18.3| 3.46 { 124.32]1 700 | T.Seb | 0.11 | 0.0003| 0.004 | 1260 | 22 | 380.13]3.3] 4 | 1520.53| 6184 | 356/08| Oke
BtgD-C | T| 147.72 ) 132.95| 166.19 0.029| 0.022 | 0.004 | 0.011] 18.3| 3.456 | 326.58| 700| T.Seb | 0.75 | 0.0024 | 0.004 | 1260 | 22 | 380.1313.3| 4 | 1520.53| 61|44 | 356.0€| Oke
ATAP L} 014 14.91 | 18.64 | 0.029} 0.022 | 0.004 | 0.011] 18.3| 3.46 | 109.37]| 700 | T.Seb | 0.08 | 0.0003} 0.004 | 1260 | 22 { 380.13|3.3| 4 ]1520.53| 61|84 | 356.08| Oke
PERH|TUNGAN TULANGAN BALOK KANTILEVER ARAH Y
Dimensi Balok Induk = (450 x 800) bb'k= 450 mm bkim= 600 mm
fc' 225 MPa hblk= 800 mm hkim= 600 mm
fy: 350 MPa @tul= 22 mm|
Prosentase untuk menambah atau mengurangi pada distribysi momen  ¢=30.(1-4/3.{(p-p')/pb}) = 10 %
PORTAL ARAH Y ; X= 4,00 m (As 2)
| Muawal |- My 1 Mulg ok ) PRR 52 5 dmm){ d | -Tul | Rn - P |Aspertu| @ .. AD | | Tul | ASeda in.
FRAME 1" hen-| oisteb xhm |22 e pl:l;n “poriu :| ada | ‘Pakat | bary pada pakai | ‘mm?® {mm |--mim? | pakal] omi - n'r 1 o | Sheck
BtgD-C | T| 50.33 | 45.34 | 56.68 | 0.029] 0.022 | 0.004 190.72] 700} T.Seb | 0.26  0.0008| 0.004 | 1260 | 22 | 380.13| 3.3 .4 | 1520.53| 61| 358.08| Oke
Lt1 L] 47 9.74 | 12.17 | 0.029] 0.022 | 0.004 88.39 1 700] T.Seb | 0.06 | 0.0002] 0.004| 1260 | 22 | 380.13]3.3] 4 ) 1520.53] 81.84 | 356.08] Oke
BtgD-C | T| 52.65 | 47.39 | 59.23 | 0.029] 0.022 { 0.004 164.97) 700§ T.Seb | 0.27 | 0.0009] 0.004 | 1260 | 22 | 380.13|3.3| 4 | 1520.53| 61.84 | 556.08] Oke
Lt2 L] 0.1 5.38 6.72 10.029| 0.022 | 0.004 65.67 | 700] T.Seb | 0.03 | 0.0001§ 0.004 | 1260 | 22 | 380.13]|3.3] 4 | 1520.53] 61.84 | 356.08| Oke
Btg D-C [ T] 139.16 | 125.24 ] 156.55] 0.029{ 0.022 | 0.004 316.971700) T.Seb ] 0.71 | 0.0023| 0.004 | 1260 | 22 | 380.13[3.3| 4 | 1520.53| 61.84 | 356.08| Oke
Lt3 Lj 3498 | 17.41 | 21.77 | 0.029| 0.022 | 0.004 118.19] 700 | T.Seb | 0.10 | 0.0003| 0.004 | 1260 | 22 | 380.13| 3.3} 4 | 1520.53 61.#4 356.08| Oke
BtgD-C1T| 33.25 | 29.23 | 37.41 ] 0.029| 0.022 | 0.004 154.84| 700] T.Seb | 0.17 ] 0.0005] 0.004{ 1260 { 22 | 380.13}3.3] 4 | 1520.53| 61. 356.08| Oke
ATAP | L} 1.18 | 451 | 563 10.029] 0.022 ] 0.004 60.12 { 700 T.8eb{ 0.03 | 0.00011 0.004 | 1260 | 22 | 380.13|3.3] 4 | 1520.53| 61. 356.08| Oke




PERHITUNGAN TULANGAN BALOK KANTILEVER ARAH Y

Dimensi Balok Induk = (450 x B0OO) b bik= 450 mm bkim= 600 mm
fc' 225 MPa ~hblk= 800 mm | hkim= 600 mm
fy: 350 MPa @Gtul= 22 mm |
Prosentase untuk menambah atau mengurangi pada distriburri momen  q=30.(1-4/3.{(p-p")/pb}) = 10 %
PORTALARAHY ; X=8,00m ( As 3)
FRAME | | Muswal | My _| Mw§ v [dmm]-a [Tl J R Jpada| p- [Asen] & ] AG [ n[Tu] Assaa | 0" | M Joheck
S KNm:| Distrb | .KNm- . i) ~penu | adal Pakal| bani]. - - pakal ~mm? {mm] mm? | |Pakal }m‘-’ ~mm ] KNm{ .
BigD-C | T} 160.86 | 144.77 | 180.97 0.004 3.46 | 340.791 700] T.Seb | 0.82 | 0.0026§ 0.004 | 126C | 22 | 380.13[3.3| 4 | 1520.53| 61.84 | 356.08) Oke
Lt1 L| 66.32 | 82.41 §103.01]0.029| 0.022 | 0.004 | 0.011]} 18.3] 3.46 | 257.11|700| T.Seb | 0.47 | 0.0015| 0.004 | 1260 | 22 | 380.13}3.3] 4 | 1520.53} 61.84 } 356.08| Oke
Btg D-C| T]121.34]| 109.21 | 136.51| 0.029| 0.022 | 0.004 | 0.011|| 18.2| 3.46 |295.99| 700] T.Seb | 0.62 | 0.0020] 0.004 | 1260 | 22 | 380.13|3.3] 4 | 1520.53| 61.84 | 356.08| Oke
Lt2 |L| 49.04 | 61.17 | 76.47 | 0.029] 0.022 [ 0.004 | 0.011]| 18.3| 3.46 | 221.53] 700] T.8eb | 0.35 | 0.0011] 0.004 | 1260 | 22 |380.13|3.3] 4 | 1520.53| 61.84 | 35608} Oke
BtgD-C|T{ 47.97 | 43.17 | 53.97 {0.029| 0.022 | 0.004 | 0.011/{ 183} 3.46 | 186.10| 700 T.Seb | 0.24 ] 0.0008| 0.004 | 1260 | 22 | 380.13}3.3] 4 ] 1520.53| 61.84 | 356.08] Oke
Lt3 L} 2351 | 2831 ] 35.38 | 0.029] 0.022 | 0.004 j 0.011]] 18.3] 3.46 | 150.69]| 700] T.Seb | 0.16 | 0.0005] 0.004 | 1260 | 22 1 380.13}3.3| 4 | 1520.53| 61.84 | 356/08| Oke
BtgD-C | T| 3027 | 27.24 | 34.05 {0.029] 0.022 { 0.004 | 0.0°1|{ 18.3} 3.46 | 147.83| 700| T.Seb | 0.15 | 0.0005] 0.004 | 1260 | 22 | 380.13 3.3} 4 | 1520.53| 61.84 | 356,08 Oke
ATAP | L{ 3.02 6.05 7.56 }0.029| 0.022 | 0.004 |1 0.071|| 18.3]| 3.46 | 69.65 | 700| T.Seb | 0.03 ] 0.0001| 0.004 | 1260 | 22 | 380.13|3.3f 4 | 1520.53] 61 84 356/08| Oke
PERH /TUNGAN TULANGAN BALOK KANTILEVER ARAH Y
Dimensi Balok Induk = (450 x 800) bblk= 450 mm| bkim= 600 mm
f¢' 225 MPa hbk= 800 mm| hkim= 600 mm
fy: 350 MPa Sul= 22 mm|
Prosentase untuk menambah atau mengurangi pada distribisi momen  q=30.(1-4/3.{(p-p'Vnb}) = 10 %
PORTAL ARAH Y ; X= 12,00 m (As 4) ‘ )
FRAME [ [ Muew]::Mu_ | -Mufp [pb RN A@ | n]Tul: Check
—— - —
T 94.70 | 118.37 380.13[33| 4 | 1520.53| 61,84 | 354.08{ Oke
Lt1 L] 4585 | §6.37 | 70.47 1 380.13(3.3} 4 | 1520.53| 61.84 | 354.08] Oke
BtgD-C| T| 69.85 | 62.87 | 78.58 i 380.13(3.3| 4 | 1520.53| 61.84 | 356.08| Oke
Lt2 L} 3267 | 3966 | 49.57 1 380.1313.3] 4 | 1520.53] 61.84 | 356.08] Oke
BigD-C|T] 87.36 | 7852 ] 98.28 | 0.029] 0.022 | 0.004 | 0.¢11 ] 18.3| 3.46 | 251.14| 700| T.Seb | 0.45 | 0.0014] 0.004 | 1260 | 22 | 380.13[3.3] 4 | 1520.53| 61.84 356.08| Oke
Lt3 L| 15.83 | 24.57 | 30.71 | 0.029} 0.022 | 0.004 | 0.0111] 18.3| 3.46 | 140.381 700| T.Seb} 0.14 | 0.0004| 0.004 | 1260 | 22 | 380.13}3.3| 4 | 1520.53| 61.84 Sﬁ.OB Oke
BigD-C|T| 85 | 7.65 9.56 10.029{ 0.022 | 0.004 | 0.011]118.3| 3.46 | 76.34 | 700| T.8eb | 0.04 | 0.0001| 0.004 | 1260 | 22 | 380.13]3.3] 4 [1520.53| 61.84 356.08 Oke
ATAP [L| 13.39 | 14.24 | 17.80 [0.029] 0.622 | 0.004 (0.0 | 18.3 | 3.46 [ 106.88| 700{ T.Seb | 0.08 | 0.0003 | 0.004 | 1260 | 22 380.1313.31 4 | 1520531 61.84 35$.08 Oke




PERHITUNGAN TULANGAN BALOK KANTILEVER ARAH Y

Dimensi Balok Induk = (450 x 800) bblk= 450 mm | bkim= 600 mm
fc 225 MPa hblk=  6G0 mm | hkim= 600 mm
fy: 350 MPa ‘Stul= 22 mm |
Prosentase untuk menambah atau mengurangi pada distribu ‘1 momen q=30.(1-4/3 {(p-p'Y/pb}) = 10 %
PORTAL ARAHY ; X=16,00 m (As 5) r
FRAME | | Muawal | ' Mu_ | ‘Mwé | pb {pmax]pmin}= * ‘m |"Rn~ldmmyt d | Tul - R-3-p
"E‘J‘mm KNm | [ | |-pekall mm| periu] perts lada| Pekel|baru] :

BtgD-C | T| 326.92 | 294.23| 367.79|0.029} 0.022 | 0.004 ] 0.011)] 18.3{ 3.46 } 485.83} 700} T.8eb | 1.67  0.0053| 0.005| 1669 | 22 | 380.13{4.4] 6 | 1900.67| 77.30 | 439.95| Oke
Lt1 L] 197.7 }230.39} 287.99] 0.029] 0.022 { 0.¢04 { 0.011]] 18.3] 3.46 | 429.91| 700| T.8eb | 1.31 | 0.0041] 0.004 | 1307 | 22 | 380.13|3.4] 4 | 1520.53] 61.84 356.¢8 Oke
Btg D-C | T| 225.63 | 203.07 | 253.831 0.029| 0.022 | 0.C04 | 0.011]] 18.3] 3.46 | 403.61|700| T.8eb | 1.15 ] 0.0037] 0.004| 1260 | 22 |{ 380.13|3.3] 4 | 1520.53} 61.84 | 356.08, Oke
Lt2 |L]134.59]157.15]196.4410.029] 0.022 | 0.004 | 0.011|| 16.3] 3.46 | 355.07| 700} T.Seb | 0.89 | 0.0028] 0.004{ 1260 | 22 | 380.13|3.3| 4 }1520.53] 61.84 356‘¢8 Oke
BigD-C | T| 77.38 | 69.64 | 87.05 | 0.029] 0.022 | 0.004 | 0.011|] 16.3| 3.45 | 236.36} 700} T.Seb | 0.39 | 0.0013.| 0.004 | 1260 | 22 | 380.13}3.3| 4 | 1520.53| 61.84 356.¢8 Oke
Lt3 L| 7164 | 79.38 | 99.22 | 0.029| 0.022 | 0.004 ] 0.011|} 16.3| 3.45 | 252.35| 700} T.Seb | 0.45] 0.0014} 0.004 | 1260 | 22 | 380.13(3.3] 4 | 1520.53} 61.84 356.538 Oke
BtgD-C | T| 30.41 | 27.37 | 34.21 | 0.029] 0.022 | 0.004 {0.011]] 16.3| 3.45 | 148.18] 700| T.Seb | 0.16 | 0.0005| 0.004 | 1260 | 22 | 380.13|3.3] 4 | 1520.53| 61.84 | 356.08| Oke
ATAP |L]| 1181 ] 14.85 | 18.56 | 0.029| 0.022 | 0.004 | 0.011|} 18.3] 3.43 | 109.15{ 700 T.Seb | 0.08 { 0.0003} 0.004 | 1260 | 22 1380.13}3.3] 4 |1520.53| 61.84 | 356.08] Oke
PERHITUNGAN TULANGAN BALOK KANTILEVER ARAH Y

Dimensi Balok Induk = (450 x 800) bblk= 450 mm | bkim= 600 mm
fc 225 MPa hbk= 830 mm| hkim= 600 mm
fy: 350 MPa Otul= 22 mm
Prosentase untuk menambah atau mengurangi pada distn'sti momen q=30.(1-4/3.{(p-p')pb}) = 10 %
PORTAL ARAH Y ; X= 20,00 m (A8 6 )
FRAM_E Hu-v;pl %M ‘Mué pb nax pmin ,:J,d_(nqn) d Tul Rn 3B Cg_ogck
] | wxmd KNm | | ] | pek sporiu | séa| Pakal | baru ¢ mm Fitin
BtgD-C | T} 237.41] 213.67| 267.09{ 0.025| 0.022 1183} 346 141402} 700 T.Seh | 1.21 22 ] 380.13 4 |1520.53| 61.84 | 356.08| Oke
Lt1 L| 0.85 | 24.59 | 30.74 |0.029] 0.022 | 0.004 | 0.011] 16.3| 3.46 } 140.45|700| T.Seb | 0.14 22 | 380.13 4 11520.53] 61.84 | 356.08] Cke
BtgD-C | T| 239.64 | 215.68| 269.60 ] 0.029] 0.022 | 0.004 ] 0.011] 18.3] 3.46 | 415.96{ 700§ T.Seb | 1.22 22{380.13]3.3] 4 |1520.53| 61.84 | 356.08] Oke
Lt2 JL{ 115 § 25.11 | 31.39 1 0.029] 0.022 | 0.004 [ 0.011]| 18.3| 3.46 | 141.84| 700 T.Seb | 0.14 | 0.0005| 0.004 | 1260 | 22 | 380.13]|3.3| 4 | 1520.53| 61.84 | 356,08 | Oke
BtgD-C | T| 254.29 | 228.86 | 286.08 | 0.029] 0.022 | 0.004 | 0.011| 18.3| 3.46 | 428.48| 700| T.Seb | 1.30 [ 0.00411 0.004] 1298 | 22 | 380.13]3.4] 4 |1520.53| 61.84 | 356.08| Oke
Lt3 | L] 0577 | 26.01 | 32.51 {0.029] 0.022 | 0.004 | 0.011] 18.3]| 3.46 | 144.44]| 700] 7.Seb | 0.15 | 0.0005] 0.004 | 1260 | 22 | 380.13{3.3| 4 | 1520.53| 61.84 | 356/08| Oke
BtgD-C [ T| 84.72 { 76.25 | 95.31 | 0.029] 0.022 | 0.004 | 0.011.] 18.3| 3.46 | 247.32| 700| T.Seb | 0.43 | 0.0014| 0.004 | 1260 | 22 | 380.13|3.3| 4 | 1520.53 61.84 | 356/08 | Oke
ATAP |L| 099 | 9.46 | 11.83 | 0.029] 0.022 | 0.004 | 0.011| 18.3]| 3.46 | 87.12 { 700} 7.Seb | 0.05 ; 0.0002] 0.004 | 1260 | 22| 380.i3]3.3] 4 | 1520.53| 61.B4 | 356/08] Oke




"~

PERHI'liUNGAN TULANGAN BALOK KANTILEVER ARAH Y

Dimensi Balok Induk = (450 x 800) bbik= 450 mm bkim= 600 mm
fc 225 MPa hbik= 800 mm hkim= 600 mm
fy: 350 MPa @tul= 22  mm |
Prosentase untuk menambah atau mengurangi pada distn'buTi momen q=30.(14/3.{(p-p")/pb}) = 10 %
PORTAL ARAHY ; X=2400m(As 7) ‘ :
FRAME | [ Musa |- #u_| muipT o0 T o max]p min olm Ro_[dmm] o T Tu [ Ra Tpada] p. Jaspen] @[ A@ Tn]Tul | Asacsa [ a ] Mn] JCheck]
KNm | Distrb| KNm | 21 | -+ |<pakell mm | perlu|-periu | ada| Pakal|baru| - |pakai] mm’ {mm| mm? | -~|Pakall mm? | mm | KNm | -
Btg D-C | T| 276.19] 248.57 | 310.71| 0.029] 0.022 | 0.094 | 0.011} 18.3]| 3.46 | 446.55| 700] T.8eb | 1.41 | 0.0045| 0.004| 1410 | 22 | 380.13]3.7{ 4 | 1520.53 61.8(4 356.08| Oke
Lt1 L] 023 | 27.85 | 34.81 | 0.029] 0.022 | 0.004 ] 0.011] 18.3] 3.4€ | 149.47] 700| T.Seb | 0.16 | 0.0005] 0.004 | 1260 | 22 | 380.13|3.3] 4 |1520.53] 61. 356.08| Oke
BtgD-C | T| 277.18]| 249.46 | 311.83| 0.029] 0.022 | 0.004 | 0.011 [ 18.3| 2.46 | 447.35| 700 | T.8eb | 1.41 | 0.0045| 0.004 | 1415 | 22 | 380.13| 3.7 4 | 152053 61.8k 356.08| Oke
Lt2 L} 01 27.82 § 34.77 | 0.029) 0.022 | 0.004]0.011]18.3} 3.4E | 149.39] 700| T.Seb | 0.16 } 0.0005] 0.004 | 1260 | 22 | 380.13]3.3] 4 | 1520.53 61.8{4 356.08| Oke
Btg D-C | T| 273.23| 245.91] 307.38 0.029| 0.022 | 0.004 | 0.011] 18.3| 2.46 | 444.15| 700| T.Seb | 1.39 | 0.0044 | 0.004 | 1395 | 22 | 380.13|3.7] 4 | 1520.53 61.8!4 356.08 | Oke
13 [(L| 0135 | 27.46 | 34.32 | 0.029] 0.022 | 0.004 | 0.011]18.3| 2.46 | 148.42| 700| T.Seb | 0.16 | 0.0005] 0.004 } 1260 | 22 | 380.13}3.3] 4 | 1520.53 61.Bk 356.08| Oke
BtgD-C [ T| 102.99] 92.69 | 115.86] 0.029] 0.022 | 0.004 | 0.011] 183} 3.46 | 272.69] 700 T.Seb | 0.53 { 0.0017 | 0.004| 1260 | 22 | 380.1313.3] 4 | 1520.53 61.84 | 356.08| Oke
ATAP |L{| 0.57 | 10.87 | 13.59 | 0.029| 0.022 | 0.004 | 0.011| 18.3| 3.46 | 93.38 | 700 | T.Seb | 0.06 | 0.0002| 0.004 | 1260 | 22 | 380.13|3.3| 4 | 1520.53| 61.84 | 356.08 | Oke
PERHI'('UNGAN TULANGAN BALOK KANTILEVER ARAH Y
Dimensi Balok Induk = (450 x 800) bblk= 450 mm | bkim= 600 mm
fc' 225 MPa hblkk= 8C0 mm i hkim= 600 mm
fy: 350 MPa Gtul= 22 mm |
Prosentase untuk menambah atau mengurangi pada distribu | momen q=30.(1-4/3.{(p-p'¥pb}) = 10 %
PORTAL ARAHY ; X= 28,00 m ( As 8) r
FRAME [ T Muswa | <:u -] Muig Jpb :Tp max p min: | o] A0 {n o [ al:]-mniilche
| | oum:{ oistrb fssenim | i | i i men] - onim® |5 imd |- ciom |
Btg D-C | T| 268.88 | 241.99| 302.49) 0.029} 0.022 X 22]1380.13]3.6] 4 | 1520.53] 61.84 | 356.08| Oke
L1 L] 032 | 27.21 | 34.01 | 0.029] 0.022 T.Seb | 0.15 | 0.0005]| 0.004 | 1260 | 22 [ 380.13|3.3| 4 | 1520.53| 61.84 | 356.08| Oke
BtgD-C | T| 267.99 | 241.19] 301.49} 0.929] 0.022 T.Seb | 1.37 ] 0.0043] 0.004 | 1368 | 22 | 380.13]3.6] 4 {|1520.53| 61.84 | 356.08| Oke
Lt2 L} 0388 | 27.19 ] 33.98 | 0.029| 0.022 T.Seb | 0.15]0.0005]| 0.004 | 1260 | 22 | 380.13]3.3|] 4 ] 1520.53| 61.84 | 356.08| Oke
BtgD-C | T| 270.44 | 243.40| 304.25] 0.029| 0.022 T.Seb | 1.38 | 0.0044] 0.004 | 1381 | 22 | 380.13]|3.6| 4 | 1520.53| 61.84 | 356.08| Oke
Lt3 |L| 0266 | 27.21 | 34.14 ] 0.029! 0.022 T.8eb | 0.15]0.0005{ 0.004 | 1260 | 22 | 380.13| 3.3} 4 1§ 1520.53] 61.84 | 356.08] Oke
BtgD-C | T] 105.49( 94.94 | 118.68 ] 0.029] 0.022 T.Seb | 0.54 | 0.0017} 0.004 | 1260 | 22 |1 380.13|3.3) 4 |1520.53| 61.84 | 356.08] Oke
ATAP jL| 04 10.95 | 13.69 | 0.029] 0.022 T.Seb | 0.06 | 0.0002] 0.004 | 1260 | 22 | 380.13|3.3] 4 ] 1520.52| 61.84 | 356.08| Oke




PERHI'I\UNGAN TULANGAN BALOK KANTILEVER ARAH Y

Dimensi Balok Induk = (450 x 800) bblk= 450 mm | bkim= 600 mm
fc' 225 MPa hbk= 800 mm | hkim= 600 mm
fy: 350 MPa Gtul= 22 mm |
Prosentase untuk menambah atau mengurangi pada distribuTi momen q=30.(1-4/3.{(p-p"Y/pb}) = 10 %
PORTAL ARAH Y ; X=32,00 m ( As 9 ) ‘
FRAME | | Muewst| “Mu | Mué | ob [pmax|pmin|-p-|-m |-Rn-}d(m:y| d | -Tul -}-Rn{-pada |- pi-]|Aspei| & Alz A |Tul |.cAsada. |- 44| Mn; {Check
o "KNm - Distrb] KNm § . - : & ~periu Pakal | baru| = " ‘| pakal g_ng_n" mm| -mm?® | 7] P "~-‘"mm’»".':‘=mm ] -KNm -
BtgD-C | T} 273.18 } 245.86{ 307.33 0.029{ 0.022 | 0.004 { 0.011] 18.3| 3.46 | 444.11) 700| T.Seb | 1.39 | 0.0044 | 0.004 | 1395 | 22 | 380.13{ 3.7 4 } 1520.53} 61. 356.08| Oke
Lt1 L| 054 | 27.85 | 34.82 | 0.029| 0.022 | 0.004 | 0.011] 16.3| 3.46 | 149.49| 700} T.8eb | 0.16 | 0.0005] 0.004 | 1260 { 22 | 380.13}3.3] 4 |} 1520.53 @ 356.08| Oke
BtgD-C | T| 273.65 | 246.29] 307.86 | 0.029] 0.022 ] 0.004 | 0.011] 18.3] 3.46 | 444.49] 700 ] T.Seb | 1.40 | 0.0044| 0.C04 | 1397 | 22 | 380.13|3.7| 4 | 1520.53 81.84 | 356.08 | Oke
Lt2 |L| 0846 ) 28.21 | 35.26 | 0.029} 0.022 { 0.004 | 0.011] 18.3] 3.46 | 150.44 ] 700| T.Seb | 0.16 | 0.0005)] 0.004 | 1260 | 22 | 380.13}3.3] 4 ]1520.53] 61.84 | 356.08| Oke
BtgD-C | T| 272.17 | 244.95| 306.19 0.029] 0.022 | 0.004 | 0.011]| 18.3| 3.46 | 443.29] 700] T.Seb | 1.39 { 0.0044 | 0.004 | 1390 | 22 | 380.13]3.71 4 | 1520.53] 61.84 | 356.08| Oke
Lt3 L 029 | 27.51 ] 34.38 { 0.029| 0.022 } 0.004 | 0.011]} 18.3} 3.46 { 148.55| 700| T.Seb | 0.16 ] 0.0005| 0.004 | 1260 | 22 | 380.13|3.3| 4 | 1520.53| 61.84 | 356.08| Oke
BtgD-C | T| 104.08) 9367 { 117.09{0.029{ 0.022 | 0.004 { 0.011}] 18.3| 3.46 | 274.13| 700| T.Seb | 0.53 | 0.0017| 0.004| 1260 | 22 | 380.1313.3| 4 | 1520.53} 61.84 352(8 Oke
ATAP [L]| 0546 | 10.95 [ 1369 | 0.029] 0.022 | 0.004 | 0.011]] 18.3] 3.46 | 93.74 | 700] T.Seb | 0.06 | 0.0002] 0.004 | 1260 | 22| 380.13]3.3] 4 |1520.53] 61.44 | 356.08] Oke
PERHIIUNGAN TULANGAN BALOK KANTILEVER ARAH Y
Dimensi Balok Induk = (450 x 800) bblk= 450 mm ‘ bkim= 600 mm
fc' 225 MPa hblk= 800 mm | hkim= 600 mm
fy: 350 MPa Stul= 22 mm |
Prosentase untuk menambah atau mengurangi pada distribv.}]su momen q=30.{1-4/3.{(p-p')Vpb}) = 10 %
PORTALARAHY X-3600m(As10)

‘FRAME [+ “ifem-| Ro<l d(mmf-d |

wal] min | portu] : pertu-i| adta

vl MU 17 ) pmax
"l 3§ = li\—:_: Lo,

ki 1]

Btg D-C | T{ 234.22| 210.80] 263.50| 0.029| 0.522 18.3] 3.46 §41123| 700 1260 § 22 }380.12}3.3] 4 £20.53] 61.84 | 355,08} Oka
Lt1 L| 1.08 | 24.50 | 30.63 | 0.029] 0.022 18.3] 3.46 | 140.20; 700 1260 | 22 1380.1313.3] 4 |} 152053 61.84 | 356.08| Oke
Btg D-C | T| 235.41 | 211.87§ 264.84 ] 0.029| 0.022 18.3] 3.46 1412.27]1 700 1260 | 22 1380.13j3.3] 4 |1520.53] 61.84 | 356.08] Oke
Lt2 jL| 13 | 24.84 | 31.05 | 0.029} 0.022 18.3] 3.46 [ 141.17| 700 1260 | 22 1380.13{3.3] 4 152053} 61.84 | 356.08{ Oke
Btg D-C | T| 253.15 227.84 | 284.79{ 0.029] 0.022 18.3] 3.46 | 427.52} 700 1293 |1 22 1380.13}13.4] 4 | 1520.53| 61.84 | 356108] Oke
Lt3 L] 073 | 26.05 | 32.56 | 0.029] 0.022 118.3] 3.46 | 144.55] 700 1260 | 22 1380.13{3.3| 4 | 1520.53] 61.B4 | 356,081 Oke
BtgD-C | T| 85.65 | 77.09 | 96.38 | 0.029] 0.022' 18.3| 3.45 | 248.67] 700 1260 | 22 {380.13]3.3|] 4 | 1520.53] 61.8B4 | 356.08| Oke
ATAP fL| 1.03 | 9.60 | 11.99 ] 0.029] 0.022 118.3] 3.46 | 87.73 | 700 1260 | 22 1380.13] 3.3} 4 ] 1520.53| 61.84 | 358,08 Oke




PERHI] j'UNGAN TULANGAN BALOK KANTILEVER ARAH Y

Dimensi Balok Induk = (450 x 800) b blk= 450 mm | bkim= 600 mm
fc' 225 MPa hblk= 800 mm | hkim= 600 mm
fy: 350 MPa Gul= 22 mm |
Prosentase untuk menambah atau mengurangi pada distribu#i momen q=30.(1-4/3.{(p-p')/pb}) = 10 %

PORTAL ARAH Y ; X= 40,00 m ( As 11

FRAME | |Musws|-'Mu | Mu$ | pb-fomaxfpmini: o ['m | R jdmmj d| Tu | Rn |pada| p -|Aspera| @ [ Tal | ‘Asa :
| o] ] KNm:|Distrtb] KNm | - | ] pakall mm | perlu|-periu | ada| Pakallbaru] | pakai| mm® jmm| mm? | “iPakail -mml , .
Btg D-C | T| 323.04 | 290.74 | 363.42] 0.029| 0.022 | 0.004 | 0.011]| 18.3] 3.48 | 482.94] 700| T.Seb | 1.65 | 0.0052] 0.005| 1649 | 22 | 380.13]4.3] & | 1900.67| 77.30 | 439.95] Oke
Lt1 ftl175.98]208.28] 260.36§ 0.029] 0.022 } 0.004 | 0.011]| 18.3] 3.46 | 408.77| 700} T.Seb | 1.18 | 0.0038] 0.004 | 1260 | 22 | 380.13]3.3] 4 |1520.53| 61.84 | 356.08| Oke
Btg D-C | T| 221.87| 199.68 | 249.60 0.029] 0.022 | 0.004 | 0.011]] 18.3| 3.46 | 400.24]| 700 T.Seb | 1.13 | 0.0035] 0.004 | 1260 | 22 | 380.13}13.3] 4 | 1520.53| 61.84 | 356.08| Oke
Lt2 {Lf133.84]156.03]195.03]0.029 0.022 | 0.004 | 0.011] 18.3] 3.46 | 353.79] 700] T.Seb | 0.88 | 0.0028] 0.004] 1260 | 22 | 380.13]3.3] 4 |1520.53] 61.44 | 356.08] Oke
Btg 0-C | T| 80.82 | 72.74 | 90.92 | 0.029] 0.022 | 0.004 ] 0.011/] 18.3| 3.46 | 241.56| 700} T.Seb | 0.41 [ 0.0013] 0.004 | 1260 | 22 | 380.13{3.3| 4 | 1520.53| 61.84 | 356.08| Oke
Lt3 || 68.72 | 76.80 | 96.00 [ 0.029] 0.022 | 0.004 | 0.011)] 18.3| 3.46 { 248.22| 700 | T.Seb | 0.44 | 0.0014 | 0.004 | 1260 | 22 [ 380.13|3.3] 4 [1520.53 61.44 | 356.08] Oke
BtgD-C | T| 2797 | 25.17 | 31.47 | 0.029] 0.022 | 0.004 | 0.011]| 18.3] 3.46 | 142.11]| 700| T.Seb | 0.14 | 0.0005| 0.004 | 126C | 22 | 380.13|3.3| 4 |1520.53| 61.44 | 356.08] Oke
ATAP |L| 3043 | 33.23 | 41.53 | 0.029{ 0.022 | 0.004 | 0.011]} 18.3| 3.46 | 163.26] 700 | T.Seb [ 0.19 | 0.0006 | 0.004 | 126C | 22 [ 380.13[3.3| 4 |1520.53| 61.84 | 356.08] Oke

PERHITUNGAN TULANGAN BALOK KANTILEVER ARAH Y

Dimensi Balok Induk = (450 x 800) bbik= 450 mm| bkim= 600 mm
fc 225 MPa hblk=" 800 mm| hkim= 600 mm
fy: 350 MPa Qi= 22 mm|
Prosentase untuk menambah atau merigurangi pada distrib\asi momen q=30.(1-4/3.{(p-p'Vpb}) = 10 %
PORTAL ARAH Y ; X= 44,00 m ( As 12 ) |
FRAME |- “MJW ~Muip |- pb .| pmax| p min ‘m | Rn:jdmm) d | Tul | Ra|pada): p, |Aseel y
S KNmME Distrh AKNm - Joid ] i it m: sperul-peru:{ada]-Paksl barut .- v -pakal |-mn =P£_lgl==;== i §
BtgD-C | 7| 103.7 | 93.33 | 116.66 ] 0.029} 0.022 3.46 | 273.63|700] T.Seb | 0.53 | 0.0017 | 0.004 4 11520.53] 61.84
Lt1 L{ 46.76 | 57.13 | 71.41 | 0.029} 0.022 3.46 | 214.08| 700 | 7.Seb | 0.32 | 0.0010| 0.004 4 11520.53| 61.84
BtgD-C|T| 71.08 | 63.97 | 79.97 | 0.029]| 0.022 3.46 | 226.54]700] T.Seb | 0.36 | 0.0012] 0.004 4 ]1520.53| 61.84
Lt2 L) 32.86 | 39.97 | 49.96 | 0.029{ 0.022 3.46 1 179.06| 7001 T.Seb | 0.23 | 0.0007 § 0.004 4 |1520.53| 61.84
BtgD-C | T} 87.36 | 78.62 | 98.28 | 0.029| 0.022 3.46 | 251.14| 700 | T.Seb | 0.45 | 0.0014 | 0.004 4 | 1520.53| 61.84
Lt3 L] 16.03 | 24.77 | 30.96 | 0.029} 0.022 3.46 ] 140.95{ 700} T.8eb ] 0.14 | 0.0004 | 0.004 4 11520.53] 61.84
BigD-C|T; 9.38 | 844 | 10.55 } 0.029( 0.0z2 3.46 | 82.29 {700} 7.Seb | 0.05 ] 0.0002| G.004 4 11520.53] 61.84
ATAP |L| 13.9 | 14.84 | 18.55 | 0.029] 0.022 | 0.004 | 0.011} 18.3| 3.46 | 109.10| 700 | T.Seb | 0.08 | 0.0003 | 0.004 4 |1520.53| 61.B4




PERHITITUNGAN TULANGAN BALOK KANTILEVER ARAH Y

Dimensi Balok induk = (450 x 800) bblk= 45¢ mm | bkim= 600 mm
fc¢' 225 MPa hblk= 800G mm | hkim= 600 mm
fy: 350 MPa SGtul= 22 mm |
Prosentase untuk menambah atau mengurangi pada distn’buri momen q=30.(14/3.{(p-p")/pb}) = 10 %
PORTAL ARAH Y ; X= 48,00 m ( As 13)
-  Muewa T, T | o TrrocTawmaf d [ Tul | Ra fpadaf i | Aspwia] @ | AG | n[Tul |-Asate |- 8" f-Mn-, Gheck
o : <KNm | o RN BEARE L5 m | periu| -perlu:| ada | Pakal [ barul - * | pakai] mm? jmm| mm’ | Pakail “mm? ' &: Mm
BtgD-C | T| 137.75] 123.98| 154.67] 0.029 . . 18.3] 3.46 ] 315.37]| 700| T.8eb | 0.70 | 0.0022 | D.004 | 1260 | 22 | 380.13[3.3| 4 | 1520.53| 61.84 | 356.08| Oke
Lt1 L| 66.38 { 80.16 | 100.19] 0.029 . . 3.46 | 253.58| 700 | T.8eb | 0.45 ] 0.0014} D.004 | 1260 | 22 | 380.1313.3] 4 | 1520.53} 61.84 | 356.08] Oke
BigD-C | T 122.81] 110.53] 138.16 | 0.029 . . 3.48 | 297.77| 700{ T.8eb | 0.63 } 0.0020] 0.004 | 1260 | 22 | 380.13|3.3] 4 | 1520.53] 61.84 | 356.08] Oke
Lt2 |JL| 48.97 | 61.25 | 76.56 | 0.029 . X 3.46 | 221.67| 700} T.8eb | 0.35 | 0.0011] D.004 | 1260 | 22 | 380.13|3.3| 4 |1520.53| 61.84 356.¢8 Oke
BtgD-C | T{ 48.87 | 43.98 | 54.98 | 0.029 . X 18.3] 346 | 187.84] 700] T.Seb | 0.25 | 0.00084 0.004 | 1260 | 22 | 380.13}13.3] 4 | 1520.53] 61.84 356.¢8 Oke
Lt3 L] 234 | 28.29 | 35.36 | 0.029 . . 18.3] 3.46 | 150.64| 700| T.Seb | 0.16 { 0.0005| 0.004 | 1260 | 22 [ 380.13|3.3] 4 | 1520.53| 61.84 356.(58 Oke
BtgD-C | T| 3042 | 27.38 | 34.22 | 0.029 ! . 18.3| 3.46 | 148.20| 700} T.Seb | 9.16 | 0.0005| 0.004 | 1260 | 22 | 380.13| 5.3| 4 | 1520.53 | 61.84 | 356.08] Oke
ATAP L] 288 5.92 7.40 {0.029 . 18.3| 3.46 j 68.93 | 700 T.Seb | 0.03 | 0.0001 | 0.004 | 1260 | 22 | 380.13}3.31 4 | 1520.53| 61.84 | 356.08] Oke
PERHITUNGAN TULANGAN BALOK KANTILEVER ARAH Y
Dimensi Balok Induk = (450 x 800) bblk= 450 mm | bkim= 600 mm
f¢ 225 MPa hbk= 800 mm | hkim= 600 mm
fy: 350 MPa Btul= 22 mm
Prosentase untuk menambah atau mengurangi pada distribusi momen q=39.(1-4/3.{(p-p'YVpb}) = 10 %
PORTAL ARAHY ; X= 52,00 m ( As 14 T
| - Tamm] Tol ks uan ] =
BigD-C | T| 48.84 | 43.96 | 54.95 | 0.029 011 16.3] 3.45 | 187.78| 700| 1.8eb | 0.25 | 0.0008| 0.004 | 1260 | 22 | 380.15]3.3] 4 | 1520.53| 61.84 | 356.08] Oke
Lt1 L{ 486 | 9.74 ]| 12.18 | 0.029 0.011]] 1€.3} 3.45 | 88.41 | 700} T.Seb | 0.06 | 0.0002{ 0.004 { 1260 | 22 | 380.13|3.3] 4 ]1520.53| 61.84 | 356.08] Oke
BtgD-C | T| 50.95 | 45.86 | 57.32 | 0.029 0.011)] 1€6.3 | 3.45 | 191.80]| 700| T.8eb | 0.26 | 0.0008] 0.004 | 1260 | 22 | 380.13|3.3] 4 | 1520.53| 61.84 | 356.08| Oke
Lt2 |L] 014 | 524 | 6.54 |0.029 0.011)] 18.3] 3.45 | 64.80 | 700| T.Seb ] 0.03 | 0.0001| 0.004 | 1260 | 22 | 380.13}3.3] 4 |1520.53| 61.84 | 356.08| Oke
BtgD-C | T| 138.68] 124.81} 156.02] 0.029 0.011| 18.3] 3.46 ' 316.43| 700| T.8eb | 0.71 | 0.0022{ 0.004 | 1260 | 22 | 380.13]3.3] 4 ] 1520.53 61,¢4 356.08] Oke
U3 L] 345 | 47.32 | 21.65 ]| 0.029 0.011]] 18.3| 3.456 | 117.87| 700| T.8eb | 0.10 | 0.0003| 0.004 | 1260 | 22 | 380.13]| 3.3} 4 | 1520.53 51.$4 356.08| Oke
BtgD-C | T| 32.96 | 20.66 | 37.08 | 0.029 0.011]§ 18.3| 3.45 J 154.26] 700| T.8ebj 0.17 ] 0.0005]| 0.004 | 1260 | 22 | 380.13}13.3] 4 | 1520.53 W 356.08| Oke
ATAP IL{ 1.19 | 449 | 561 |0.029 0.011) 18.3| 3.45 | 59.99 | 700| T.8eb | 0.03 } 0.0001 | 0.004 | 1260 | 22 | 380.13|3.3] 4 |1520.53] 61.84 | 356.08] Oke




PERHITUNGAN TULANGAN BALOK KANTILEVER ARAH Y

Dimensi Balok Induk = (450 x 800) bblk= 450 mm | bkim= 600 mm
fc 225 MPa . hbk= 800 mm | hkim= 600 mm
fy: 350 MPa - Btl= 2 mm |
Prosentase untuk menambah atau mengurangi pada distribuTi momen q=30.(1-4/3 {(p-p'Ypb}) = 10 %
PORTAL ARAH Y ; X= 56,00 m ( As 15) ‘

FRAME | --| Muawst *Mu » Mulg -1-pb~] pmax| n- |- RnJ d{mm)| d |--Tul -|-Rn {4 Aspertu} @ | 'A@ | n {Tul | Asada | - al.] Mn. Check
: KNm | Distrb | 'KNma | 7| ! _ m “periu "] ada| Pakal] baru} “mm® ﬂ Hrn.m’ ‘| Pakal]  mm? |- mm KL!&
BtgD-C | T] 187.73] 168.96 211.20] 0.029] 0.022 3.46 1 368.16]| 700| T.Seb } 0.96 | 0.0030] 2.004 | 1260 | 22 | 380.13{3.3| 4 | 1520.53 61.8‘5 356.08] Oke
Lt1 L] 1.38 | 20.15 | 25.19 ] 0.029) 0.022 3.46 | 127.15] 700] T.Seb | 0.11 1 0.0004{ D.004 | 1260 ] 22 | 380.13| 3.3} 4 | 1520.53 61.84 | 356.08| Oke
Btg D-C | T} 181.21} 172.09| 215.11 | 0.028] 0.022 3.46 | 371.56] 700 T.Seh | 0.98 | 0.0031| 0.004 | 1260 | 22 | 380.13|3.3] 4 | 1520.53} 61.84 | 356.08] Oke
Lt2 L] 1.06 | 20.18 | 25.23 {0.029} 0.022 3.46 }127.24| 700} T.Seb} 0.11 { 0.0004| 0.004 | 1260 | 22 | 380.13{3.3] 4 | 1520.53] 61.84 | 356.08| Oke
BtgD-C | T| 183.79 | 165.41 ] 206.76 | 0.029| 0.022 3.46 | 364.27| 700| T.Seb ] 0.94 ] 0.0030.0.004 | 1260 | 22 | 380.13|3.3] 4 | 1520.53| 61.84 | 356.08| Oke
3 |L| 1.05 | 19.43 | 24.29 | 0.029| 0.022 346 1124.85]700| T.Seb | 0.11 ] 0.0003 | 0.004 | 1260 { 22 | 380.13]|3.3] 4 | 1520.53] 61.84 | 356.08| Cke
BtgD-C | T 147.65] 132.63] 166.11| 0.029| 0.022 | 0.004 | 0.011] 18.3| 3.46 | 326.50| 700| T.Seb | 0.75 | 0.0024] 0.004 | 1260 | 22 {380.13{3.3| 4 |1520.53| 61.84 { 356.08{ Oke
ATAP L} 0.15 1492 | 18.64 | 0.029| 0.022 | 0.004 | 0.011] 18.3| 3.46 | 108.39| 700| T.Seb | 0.08 | 0.0003 | 0.004 | 1260 | 22 | 380.13|3.3| 4 | 1520.53| 61.84 | 356.08 | Oke




PERHITUNGAN M nak - BALOK KANTILEVER

PORTAL ARAHY ; X=0M(AS 1) TINJAUAN ARAH Y
BikInduk | Tump Lap | Tumpllap] Tump Lap |Tumpilap p p! P p aktual fs' - | fs'pakal a Mn1 Mn2 | Mnak- || Rn 'ril'ak-l-
(Frame) atas | bawah | bwhiatas [As (trk) |As (trk) | As'(dsk) | (tarik) | (desak) | (p-p') | Tul.La Mpa | “Mpa | mm2 | KNm | KNm | KNm |Mpa | ‘KNm
BtgCB Lt1] aD22| 4 D22 2 D22 | 152053 1520.53] 760127 | 0.0048 [ 0.0024 [ 00024 | 0.0048 | 104943 | 350.00 3092 182.15] 15066 | 341.81[|161[ B56.08
BtgC-B Lt2| 4 D22 | 4 D22] 2 D22 |1520.53|1520.53] 76027 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.43 | 350.00 3092 | 182.15| 15966 | 341.81||161| B56.08
BtgCB Lt3| 4022 4D22| 2 D22 |1520.53]1520.53] 76027 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.45 | 350.00 30921 182.15] 15966 | 341.81||1.61| B56.08
BtgC-BAtap] 4 D22| 4 D22| 2 D22 [ 152053 1520.53] 76027 | 0.0048 | 0.0024 | 0.0024| 0.0048 | 1049.45 | 35000 | 3092} 182.15| 15066 | 341.81||161]| B56.08
PEtHITUNGAN M nak - BALOK KANTILEVER
PORTAL ARAH Y ; X =4 M( AS 2) ‘ TINJAUAN ARAH Y
Bikinduk | Tump | Lap | Tumprap| Tump | Lap {Tumpiap | - p -'.:'p‘;_ = p1 | paktual) - f8': i
~(Frame) | atas | bawah | bwhiatas [As (rk) JAs (rk) | As'(dsky | (tark) | (desak) | -(p-p!)} Tul.Lap [+ Mpa
BtgC-B Lt1| 4 D22[ 4 D22] 2 D22 [152053]1520.53] 76027 | 0.0048 | 0.0024 | 0.0024 | 0.0048 } :
BtgC-B Lt2| 4D22| 4 D22| 2 D22 |152053]1520.53] 76027 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 | 3092 ] 182.15] 15966 | 341.81[ 161]| 856.08
BigC8 Lt3] 4p22| 4 D22 2 D22 |152053] 152053 76027 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 3092 | 182.15] 15066 | 341.81] [1.61] 356.08
BtgC-BAtap| 4 D22 | 4 D22| 2 D22 {152053|152053| 760.07 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 104949 | 350.00 3092 | 182.15] 15966 | 341.81|[161| $56.08
PERHITUNGAN M nak - BALOK KANTILEVER
PORTAL ARAH Y ; X=8M ( AS 3) TINJAUAN ARAH Y
Blkinduk | Tump | Lap | Tumpilap| Tump | Lap |Tumpiap P - P, p1 |paktual| fs' .| fs'pakal a. Mn1 Mn2 | Mnak- || Rn -} Mnak+
rame) atas | bawah | bwh/atas |As (irk) As (trk) | As’(dsk) | (tarik) - disg) (p=p')}Tul.lap | Mpa | :Mpa mm2 KNm 1 KNm | -KNm | Mpa: j-*KNm -
BtgC-B Lt1] 4 D22] 4 D22 2 D22 [152053]1520.53] 760.27 [ 0.0048 | 0.0024 | 0.0024 | 0.0048 | 104949 | 35000 | 3092 182.15] 15966 | 34181 ] [161] 356.08
BigC-B Lt2| 4 D22| 4D 22| 2 D22 |1520.53{1520.53] 75027 | 00048 | 0.0024| 0.0024| 0.0048 | 104849 | 35000 | 3092| 182.15} 15966 | 341.81| [161] 356.08
BigC-B Lt3| 4022 | 4 D22] 2 D22 | 152053]1520.53] 760.27 [ 0.0048 | 0.0024 | 0.0024 | 0.0048 | 104949 | 35000 | 3092| 182.15] 15066 | 341.81] [1.61! 356.08
BlgC-BAtap] 4 D22 | 4 D22 | 2 D22 |1520.53]1520.53] 760.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1048.49 | 350.00 | 30.92| 182.15] 158.66 | 341.81] {1.61] 356.06
PERHITUNGAN M nak - BALOK KANTILEVER
PORTAL ARAHY ; X= 12 M (AS 4 ) : TINJAUAN ARAH Y
' J-«bap: i) Tumpiap |- Tump | -Lap::|Tumphep | ~-p | . p%: |- pt" | paktual] :. £ , e | Mnt . Mn2 | Mnak- | :Rn i
| bawah .| bwh/atas |As (irk) - A (K) As;-eggim < (tark) -} (desak) |- (po')] Tul Lap |- :Mpa ) mm2 | KNm_|-KNm |. KNm_ ;.M
BtgCB Lt1] 4 D22] 4D 22| 2 D22 |1520.53]1520.63| 760.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 104949 | 350.00 [ 30.92| 182.15] 15866 | 341.81[ [1.61] 356.08
BtgC-B Lt2| 4D22]| 4 D22' 2 D22 [1520.53}1520.53] 760.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 35000 | 3c.92| 182.15| 15966 | 341.81 | [161] 356.08
BtgC-B Lt3} 4D22| 4D22| 2 D22 |1520.53]1520.83] 760.27 | 0.0048 [ 0.0024 | 0.0024 | 0.0048 | 104949 | 35000 | 3092| 132.15| 15066 [ 341.81| |i.61] 356.08
BlgC-BAtap| 4D22| 4 D22 2 D22 |152053}1520.53] 760.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 3092 ] 182.15) 15966 | 341.81| [1.61] d56.08

w




PERHITUNGAN M nak - BALOK KANTILEVER
PORTAL ARAHY ; X=16 M(AS 5) TINJAUAN ARAH Y

Bikinduk | Tump | Lap |Tumpisp| Tump | Lap - Tumplﬁ.ap P p* p1 | paktual| fs f8'pakal a Mn1i Mn2 | Mnak- || Rn | Mnak+
~ (Frame) atas | bawah | bwhiatas |As (tik) |As (i) | As' (dsk) [ (tarik) | (desak) | (p—p') | Tul. La Mpa Mpa mm2 KNm KNm KNm | Mpa | | KNm
BigCB Lt1]| 5D22| 4D22| 2 D22 |1900.67|1520.53] 76027 | 0.0060 | 0.0024 | 0.0036 | 0.0048 | 49965 | 350.00 4638 | 270.14 | 15966 | 429.80 || 1.61 | |356.08

BtigCB Lt2| 4D22) 4D22] 2 D22 |1520.53]1520.53] 760.27 { 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 3092 | 182.15] 15966} 341.811} 1.61] [356.08

BigC-B Lt3| 4D22| 4D22| 2 D22 |1520.53| 1520.63| 760.27 | 0.0048 | 0.0024 | 0.0024 ] 0.0048 | 1049.49 | 350.00 30.92| 182.15{ 159.66 | 341.81 || 1.61 | |356.08

BigC-BAtap| 4 D22 | 4 D22| 2 D 22 | 1520.53| 1520.53| 760.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 30.92 | 182.15| 159.66 | 341.81 ] 1.61 | |356.08

PERHITUNGAN M nak - BALOK KANTILEVER
PORTALARAHY ; X=20 M (AS6) TINJAUAN ARAH Y

“Blkinduk | Tump | -Lap |Tumpiap| Tump | Lap “fvumplap | p {: p*. | 1. |pakwuall ~fs’ | fa'pakai | -~ @ | Mni | Mn2 |- Mnak- |-Rn ‘| {Mnaks
_(Frame) | -atas -| bawah-j bwhiatas |As (trk) - |As (trk) - As'ﬁEskz -sstank)'-. (desak) | ~¢p—o') }Tul.Lap | Mpa | Mpa | mm2 | KNm | KNm |.‘KNm -} Mpa } | KNm
BigC-B Lt1] 4D22| 4 D22| 2 D22 |1520.53]1520.53] 760.27 | 0.0048 | 0.0024| 0.0024 | 0.0048 | 1049.49 | 350.00 | 30.92| 182.15] 15066 | 341.81 | 1.61 | |356.08

BigCB Lt2| 4 D22] 4D22| 2 D22 |15620.53| 1520.53] 760.27 | 0.C048 | 0.0024 | 00024 | 0.0048 | 1049.49 | 350.00 30.92| 182.15| 159.66 | 341.81 4 1.61] |356.08

BtgC-B Lt13| 4D22) 4D22| 2 D22 |1520.53|1520.53| 760.27 | 0.c048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 3092 | 182.15| 15966 | 341.81} 1.61 | |356.08

BtgC-BAtap| 4 D22 | 4 D22} 2 D22 | 1520.53| 1520.53| 76027 | 0.C048 { 0.0024 | 0.0024 | 0.0048 | 1049.29 | 350.00 3092 182.15| 15966 | 341.81 | 1.61| |356.08

PERHITUNGAN M nak - BALOK KANTILEVER

PORTALARAHY ; X=24 M(AS 7) TINJAUAN ARAH Y
:Blkinduk | Tump | Lap | Tumplap} Tump | Lap:.:|Tumpd - P P | ol |paktual| . fs' | fe'pakai a - Mnt. | Mn2 | Mnak- |-Rn | Mnak+
(Frame) atas | bawah-| bwh/atas |As (trk) - JAs (trk) -| As' (dsk) | - (tarik) | (desal oy | Tul. Lap | :M M mm2 | KNm | KNm | KNm | Mpa | | KNm

BigC-B Lt1] 4D22| 4D 22| 2 D22 |1520.53]|1520.53] 760.27 | 0.0048 | 0.0024 | 0.0024 { 0.0048 ; 1049.49 { 350.00 3092 | 182.15| 159.66 | 34181 || 1.61 | [356.08

BigC-B Lt2] 4D22| 4D 22| 2 D22 | 1520.53]1520.53] 760.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 30.92| 182.15] 159.66 | 341.81 |} 1.61 | |356.08

BigC-B Lt3] 4D22| 4D 22| 2 D22 |1520.53]1520.53] 760.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 30921 182.15| 169.66 | 341.81 | 1.61 | |356.08

BigC-BAtapf 4 D22 4 D22} 2 D22 | 1520.53 | 1520.53| 760,27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 30.92 | 182.15] 159.66 | 341.81 }| 1.61 ] |356.08

P iRHITUNGAN M nak - BALOK KANTILEVER

PORTAL ARAHY ; X =28 M (AS 8) TINJAUAN ARAH Y
Bikinduk | Tump | -Lap | Tumpiep| Tump | Lap:: Tumpiiep | - p 1 0. Pl -|paktual] -~ fs' - | fe'pakal | - & - | Mn1 }].-Mn2 | Mnak- |:-Rn | Mnak+
--{Frame)... | ::;alas..{ - bawah .| bwh/atas Asstrkz-:.:gétr_kl- As' (k) Staﬂ gdosakz 'S@ ) | Tul.-Lap |- M .Mpa | mm2 § KNm_| KNm j.KNm | Mpa | KNm

BigCB Lt1] aD22[ 4 D22| 2 D22 [ 152053 1520.53] 760(27 | 0.0048 [ 0.0024 [ 0.0024 | 0.0048 | 1049.49 | 350.00 | 3092 | 182.15| 159.66 | 341.81] 1.61] |356.08
BigC-B Lt2[ 4D22] 4 D22| 2 D22 | 1520.53| 1£20.563] 76027 | 0.0048 | 0.0024] 0.0024| 0.0048 | 1049.49 | 35000 | 23092 | 182.15] 159.66 | 341.81| 161 |356.08
BigC-B 13| 4D22| 4 D22 | 2 D22 [1520.53[1520.53] 760[27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 | 3092 ] 18215| 159.66] 34181 161 |356.08
Btg C-BAtap| 4 D22 4 D22| 2 D22 [152053]1520.63] 76027 | 0.0048 | 0.0024 | 0.0024| 0.0048 | 1048.49 | 350.00 | 3092 | 182.15| 159.66 | 34181 | 161 | |356.08




PERHITUNGAN M nak - BALOK KANTILEVER
PORTAL ARAHY ; X=32M(AS 9) TINJAUAN ARAH Y
Bk induk | Tump Lap | Yumpllap| Tump | Lap {Tumpilap p p' p1 paktual| fs' fs'pakal a Mn1 Mn2 | Mnak- [ Rn | [Mnak+
_(Frame) atas | bawah | bwh/atas [As (trk) [As (trk) | As'{dsk) | (tarik) | (desak) | (p—p')} Tul.Lap| Mpa | Mpa mm2 | KNm | KNm | KNm ] Mpa |{KNm
BigCB Lt1] 4 D22| 4 D22 | 2 D 22 | 152053[1520.53] 76D.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 [ 350.00 | 30.52] 182.15] 159.66 | 341.81 | 1.61][356.08
BtgCB Lt2| aD22] 4 D22 2 D22 [152053]1520.53] 76D.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 104949 | 35000 | 3092 182.15] 159.66 | 341.81 [ 1.61]|356.08
BigC-B Lt3| 4 D22 4 D22 | 2 D22 [152053]152053] 76p.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 | 30.92| 182.15] 15066 | 341.81] 1.61]]356.08
BtgC-BAtap| 4D22| 4 D22 | 2 D22 [152053[1520.53] 76b.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 104949 | 350.00 [ 30.92| 182.15] 159.66 [ 341.81} 1.61][356.08
PERHITUNGAN M nak - BALOK KANTILEVER
PORTAL ARAH Y ; X =36 M( AS 10) 1 TINJAUAN ARAH Y
“Bikinduk | Tump |~:Lap-:{ TumpiLap| -Tump | :Lap :{Tum e loply et ‘paktual{:-fs' i} fe'pakal:l-- & |-Mn1 | Mn2
“{Frame) | -atas |- bawah -| bwivatas As (trk) - {As (trk) | As'l(dsk) | “(tarik) <[ “(desak) { (o) | Tul.Lep |-~Mpa’ |+ Mpa | -mm2 | ‘KNm -{"KNm :
BigCB Lt1] 4 D22] 4 D22 2 D 22 [ 152053]1520.53] 76D.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 350.00 | 3092 182.15[ 15966 [ 341.81| 1.61[|356.08
BtgCB Lt2| 4D22| 4 D22 | 2 D22 | 1520.53]1520.63] 76p.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 35000 | 3092 182.15[ 15966 | 34181} 161 ]|356.08
BigCB Lt3[ 4D22| 4 D22 | 2 D22 | 1520.53]1520.53] 750.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 35000 [ 3092 18215] 15066 | 341.81| 1.61]]356.08
BtgC-BAtap| 4D22| 4 D22 | 2 D22 | 152053} 1520.53] 76p.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 35000 | 30.92| 182.15] 15966 | 341.81 | 1.61[]356.08
P‘ERHITUNGAN M nak - BALOK KANTILEVER
PORTAL ARAH Y ; X=40 M (AS 11) ‘ TINJAUAN ARAH Y
Bikinduk | Tump | Lap ‘| Tumpilap|-Tump | -Lap |Tumphep | : p: [.:p'. .} . p1; -|paktual] . fs': | fe'pakai | & : |- Mntl. |:Mn2 | Mnak- {.:
Frame) [ atas | bawsh | bwhiates [As (trk) |As (i) | As'[(dsk) | (terik) | (desak) | (pp'y| Tullap| - Mpa |:Mpa |- mm2 | KNm- | KNm | KNm {1
BtigCB U1| 5D22[ 4022 2 D22 [190067(1520.53] 76027 | 0.0060 | 0.0024 | 00036 | 00043 | 49966 | 35060 | 46.38] 270.14] 15966 | 429.80| 161 ]| 356.08
Btigc-B Lt2| 4D22| 4 D22 2 D22 | 152053][1520.53] 76p.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 [ 104949 | 350.00 | 30.92| 182.15] 15966 | 341.81| 1.61 || 356.08
BtigCB 13| 4aD22| 4D22| 2 D22 |1520.53|1520.53] 76D.27 | 0.0048 | 0.0024]| 0.0024 | 0.0048 | 104949 ] 35000 | 3092} 182.15] 15066 | 341.81| 1.61 || 356.08
BtgC-BAtap| 4 D22 4 D22 | 2 D22 | 152053 1520.53] 76D.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 104949 | 350.00 | 30.92] 182.15| 15066 | 341.81] 1.61|]356.08
ERHITUNGAN M nak - BALOK KANTILEVER
PORTAL ARAH Y ; X = 44 M (AS 12) ‘ TINJAUAN ARAH Y
‘Bikinduk | Tump | Lap | Tumpilep| Tump | Lap::fTumplap | . p: | @' | ~p1: |paktualf: fs'- | fo'pakei | @& | M1 [:Mn2 [ Mnak- R J{Mnake
-s{Frame) - |- -8tas -] -bawah ] bwhiates Jas (trk)-:JAs (k) -As'{dsk) |~ (tarik) | (desak) | (p—o') | Tul. Lep | :::Mpa )i« Mpa:. | -.mm2 | -KNm .| KNm |.:KNm -} Mpa |-KNm
BlgCB Lt1] aD22[ 4D22| 2 D22 [.52053]1520.53] 76p.27 | 0.0048 [ 0.0024 | 0.0024 | 0.0048 | 104949 | 350.00 | 3092| 182.15| 15066 | 341.81] 1.61]]356.08
BigC-B Lt2| 4D22] 4 D22} 2 D22 | 1520.53]1520.53] 76p.27 | 0.0048 | 0.0024| 0.0024 | 0.0048 | 1049.49 | 350.00 | 30.92| 182.15] 159.656 | 341.81] 1.61]|355.08
BigC-B Lt3] 4 D22| 4 D22 | 2 D22 |1520.53]1520.53] 75p.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 104949 | 350.00 | 30.92] 182.15] 15966 | 34181 ] 161 || 356.08
BigC-BAtap| 4 D22| 4 D22 | 2 D22 | 1520.53[1520.53] 76p.27 | 0.0048 | 0.0024 | 0.0024 [ 0.0048 | 1049.49 | 350.00 | 3092 | 182.15| 15966 | 341.81| 1.61|]356.08
|

|




PERHITUNGAN M nak - BALOK KANTILEVER

PORTAL ARAH Y ; X = 48 M ( AS 13) TINJAUAN ARAH Y
Bikinduk | Tump Lap | Tumplep| Tump Lap |Tumpilap | - p - P! (] p aktual | : fs’ 18'pakal [ Mn1 Mn2 | Mnak- | | Rn nak+
(Frame) atas | bawah | bwivatas |As (trk) {As (trk) | As’ (dsk) | (tarik) | (desak) | (p—p') | Tul.Lap | ~ Mpa Mpa mm2 | KNm | KNm | KNm | Mpa | KNm
BtgCB Lt1] 4D 22| 4 D22| 2 D 22 [1520.53]1520.53] 76027 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 3092 18215] 15966 | 341.81[]1.61| B56.08
BigCB Lt2[ 4D22[ 4D 22| 2 D22 |1520.53]1520.53] 76027 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 30.92| 18215)| 15066 | 34181 ]/161| B56.08
Bigc-B 3] 4p22] 4 D22| 2 D22 | 152053 1520.53] 760[27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 3092 | 18215 15966 | 341.81]|161| pB56.08
BigCBAtap| 4 D22 4 D22| 2 D22 |1520.53|1520.53] 760,27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 3092 | 18215 15966 | 341.81 | 1.61| p56.08
PTRHITUNGAN M nak - BALOK KANTILEVER
PORTAL ARAHY ; X = 52 M ( AS 14) TINJAUAN ARAH Y
Bikinduk [ Tump | -Lap |Tumpiep| Tump | :Lap ‘fTumplap | < p: | “p*i |/ p1. ‘|pakiuall - fs' | fa'pakai | - & | Mnt |- Mn2 | Mnak- i Rn [ Mnak+
{Frame) atas | bawah | bwh/atas A’s;trkz As (trk) *| ‘As’ (dsk) | “(tarik) |"(dessk) | ~(p—o') | Tul.Lap| -~ Mpa Mpa | mm2 | KNm -} KNm |  KNm |/Mpa | 'KNm
BigC-B Lt1] 4D22| 4D 22| 2 D22 [1520.53}1520.53] 76d.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 } 1049.20 | 350.00 3092 | 18215 15966 | 341.81 ]! 1.61] [356.08
BigC-B Lt2] 4D22| 4 D22| 2 D22 |152053[1520.53| 760.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.29 [ 350.00 3092 182.15)| 15966 | 34181 || 1.61| [356.08
BtgC-B Lt3] 4D22| 4 P22 2 D22 | 152053]1520.53] 760.27 | 0.0048 | 0.0024 | 0.0024{ 00048} 1049.49 | 350.00 3092 | 18215 15966 [ 341811 1.61] [356.06
BtgC-BAtap] 4022 4D 22| 2 D22 |1520.53]1520.563| 760,27 | 0.0048 | 0.0024 | 0.0024| 0.0048 | 1049.49 | 350.00 3092 | 18215 159.66 [ 341.81 | 161 [ |356.08
P ERHlTUNGAN M nak - BALOK KANTILEVER
PORTAL ARAH Y ; X = 56 M { AS 15 ) ‘ TINJAUAN ARAH Y
Blkinduk | Tump Lap | TumpAap| Tump | Lap fTumplep | . p - | - p'. |- pt.-|paktual fs’ . | fs'pakal a [ Mnt |"Mn2 |°Mnak- || Rn | Mnak+
Frame) |  atas | bawah | bwh/atas [As trk) [As iric) - %dsk) (tarik) '} (desak) o'} ] Tul.Lap |~ Mpa’ M - mm2 | KNm. § KNm | KNm || | IKNm
e ——
BigCB Lt1] 4022| 4D 22| 2 D22 | 1520.53] 1520.53] 760.27 | 0.0048 | 00024 | 0.0024! 00048 | 1049.49 | 350.00 3092) 18215) 15966 | 34181 161 |356.08
BigCB Lt2| 4D22] 4D 22| 2 D22 |1520.53[1520.53] 760.27 | 0.0048 | 0.0024| 0.0024 | 0.0048 | 104949 | 350.00 30921 18215 15066 | 341.81| 161 |356.08
BigCB Lt3] 4D22| 4 D22) 2 D 22 | 1520.53] 1520.53] 760.27 | 0.0048 | 0.0024 | 0.0024| 0.0048 | 1049.49 | 350.00 3092 | 18215 159.66 | 341.81 [ 1.61| [356.08
BtgC-BAtap| 4D22]| 4 D22| 2 D22 | 1520.53|1520.53| 760.27 | 0.0048 | 0.0024 | 0.0024 | 0.0048 | 1049.49 | 350.00 3092 | 182151 150686 | 341.81 || 1.61] |356.08




. TABEL TULANGAN GESER KANTILEVER
PORTAL ARAHY ; X=0M (AS 1) ; TINJAUAN PORTAL ARAH Y
fc = 225 Mpa L= 275 m bkim=| 600 mm
fy TP = 300 Mpa Ztul = 10 mm hkim=| 60 mm
fy TD = 350 Mpa
" Balok tn’ ] VDO | VL ['b | W | d]Mnakb] Mnakb' | --Vg: |:Vub -]Vu,bpekai]@Tul|-- Di daerah sendi plastis - .5, D} luar sendi plastis ... .
. Induk & !gl SK=N! )| (mm M KNm m (KN) | . (KN) (KN) - [{mm)] Vs (KN) | 8 (mm)] Tul.Geser]vu b(KN)| Ve (KN) | Vs (KN) 8 (mm) |Tul. Gese:
BtgD-C=1t1]| 245 91.184 | 9.027 | 4501 800 | 700 | 341.81 | 356.08 | 100.211]| 354.47| 212.04 | 10 | 353.40 | 93.34 |P10- 90 28.92 | 249.03 | 200.83 | 184.26 |P10- 160
BtgD-C=1t2]245| 91.71 | 921 | 450 | 800 | 700 | 341.81 | 356.08 | 100.92 | 355.21] 212.79 | 10 | 354.64 | 93.01 | P10- 90 29.67 | 249.03 | 199.58 | 165.28 {P10- 160
BtgD-C=1t3] 245| 89.5 8.99 | 450 | 800 | 700 § 34181 356.08 | 9849 }352.66} 210.23 | 10 | 350.39 | 94.14 |P10- 80 27.12 | 249.03 | 203.84 | 161.83 |P10- 160
| Btg C-B Atap 2.45] 67.29 | 0.099| 450 | 800 | 700 | 341.81 ] 356.08 | 67.389 [ 320.00]| 177.58 | 10 | 295.96 | 111.46|P10- 110 | -554 | 249.03 | 258.26 | 127.72 |P10- 120
TABEL TULANGAN GESER KANTILEVER
PORTALARAHY ; X=4 M (AS 2) : TINJAUAN PORTAL ARAH Y
fc = 225 Mpa L= 275 m bkm=| 600 mm
fy TP = 300 Mpa Ptul = 10 mm hklm=§ 600 mm
fy TD = 350 Mpa ‘
Balok Ln VD VL b h d | Mnakb || Mnakb'| Vg Vub |Vu,bpeksi| @Tul] DI dasrah send| plastis DI luar sendl plastis
Induk (m) | (KN) | (KN) | (mm)|(mm)|(mm)] (KNm) || (KNm) (KN) (KN) KN)  |(mm)] Vs (KN) | s (mm) ] Tul.Geser]vu b(N) Ve (KN) | Vs (KN) | s imm) |TUL Geser,
BtgD-C=Lt1/245] 73.78 | 16.82| 450 | 800 | 700 | 341.81|| 356.08| 906 |34437| 201.95 | 10 | 326.58 { 98.01 |P10-90 | 1883 | 249.03 | 217.64 | 151.56 |P[i0- 150
BigD-C=1Lt2| 245] 66.31 | 13.73| 450 | 800 | 700 | 341.81|] 355.08 | 80.04 | 333.29| 190.86 | 10 | 318.10 | 103.70|P10-100| 7.74 | 249.03 | 236.12 | 139.70 [P0- 130
BtgD-C=1t3|245| 7467 | 16.77 | 450 { 800 | 700 | 341.81|| 3565.08 | 91.44 | 34526 | 202.83 | 10 | 338.05 | 97.58 |P10- 90 19.71 249.03 | 216.17 | 152.59 |P{10- 150
Btg C-BAtap | 2.45| 27.17 | 0.856 | 450 | 800 | 706 | 341.81|] 356.08 | 28.026 | 278.67 | 136.25 | 10 | 227.03 | 145.27 | P10- 140 | -46.87 | 249.03 | 327.15 | 1D0.83 |P{10- 100
|
' TABEL TULANGAN GESER KANTILEVER
PORTAL ARAHY ; X=8 M (AS 3) : TINJAUAN PORTAL ARAH Y
fc = 22.5 Mpa L= 27 m b kim = 600 mm
fy TP = 300 Mpa  Qtul = 10. mm hkm= 600  mm
fy TD = 350 Mp ]
. : Balok Lo foiVD LWL | bg cho ak,bfif Mnek,b' [ :Vg:“ | . Vu,b:] Vub pekat F[lﬁbbldunheondlplm‘ ;i DI luar send) plastis -]
-+ induk ) 1§ {mm)] (mm i} (KNm) - | :1(KN) _ﬂL = (KN) =] (mm)] Vs (KN) | 8 (mm) | TuL.Gesar]\ V8’ ‘8 (mm) | Tul. Gesey;
BtgD-C=1t1|2.45{ 33.82 | 12.63| 450 | 800 356.08 297.91| 15549 | 10 | 259.14 | 127.29|P10- 120 | -27.63 | 249.03 | 295.08 | 111.79 |F10- 110
BtgD-C=Lt2|2.45| 20.68 | 7.401] 450 | 800 356 08 288.18 | 145.75 | 10 | 242.92 | 135.79|P10- 130 | -37.36 | 249.03 | 311.30 | 105.96 |A10- 100
BtgD-C=Lt3] 245 47.17 | 13.77] 450 | 800 356.08 | 60.94 §313.23} 170.81 10 | 284.68 | 115.87 |P10- 110} -12.31 | 249.03 | 269.55 | 122.38 |P10- 120
Big C-B Atap | 2.45 16.99] 1.142| 450 | 800 356.08 | 18.132 | 268.28 | 125.86 | 10 | 209.76 | 157 26 |P10- 180 | -57.26 | 249.03 | 344.46 | 95.76 |P10- 80
|
. —— [ S I




TTT—————
| TABEL TULANGAN GESER KANTILEVER
PORTALARAHY ;: X =12 M (AS 4) TINJAUAN PORTAL ARAH Y
fc = 225 Mpa L= 27 m bkim=| 600 mm
fy TP = 300 Mpa Gtul = 10 mm hkim=| 600 mm
fy TD = 350 Mpa
~“Balok : |ln | VD VL b h d { Mnak,b |- Mnak,b' | - -Vg ‘Vu,b -| Vu,b pekei} @Tul}- DI daerah sendi-plastis - | ... . ...-.- Di luar sendi plasﬂs T
Induk (m) | &KN) | (KN) | (mm)](mm)|(mm)| (KNm) | (KNm) | -(KN) | (KN) | (KN) [(mm)] Vs (KN)|s {mm)]|Tul.Geser|VubKN)| Ve (KN) | Vs (KN) 8 (mm) [Tul. Geser,
BigD-C=Lt1|245| 428 | 12.97] 450 | 800 | 700 | 341.81 | 356.08 | 55.57 | 307.59| 165.17 | 10 | 275.2¢ | 119.83|P10- 110| -17.95 | 249.03 | 278.95 | 118.25 |P10- 110
BigD-C=1t2[245] 41.49 | 8.396] 450 | 800 [ 700 | 341.81] 356.08 | 40.886 | 301.62| 159.20 | 10 | 265.33 | 124.32|P10- 120 | -23.92 | 249.03 | 288.89 | 114.18 |P1o- 110
BtgD-C=1t3[245]| 58.65 {14.203| 450 | 800 | 700 | 341.81 | 356.08 | 72.943 | 325.83| 183.41 | 10 | 305.66 | 107.91|P10- 100 0.29 | 249.03 | 248.54 | 13272 |P10- 130
Btg C-BAtap | 2.45| 14.897 | 1.472| 450 | 800 | 700 | 341.81 | 356.08 | 16.369 | 266.43 | 124.01 | 10 | 206.65 | 159.60|P10- 160 | -59.11 | 249.03 | 347.55 | 94.91 |P10- 90
|
- TABEL TULANGAN GESER KANTILEVER
PORTALARAHY ; X=16 M(AS 6 ) j TINJAUAN PORTAL ARAH Y
fc = 225 Mpa L= 275 m bkim=| 600  mm
fy TP = 300 Mpa Btul = 10 mm nkim=| 600 mm
fy TD = 350 Mpa ‘
Balok Ln VD VL b h d | Mnak,b | Mnakb' Vg Vub | Vu,bpeksi| @Tul] DI daerah sendi plastis DI luar sendi plastis
Induk (m) | (KN) | (KN) {(mm)|(mm)| (mm)] (KNm) § (KNm) (KN) (KN) (KN) J(mm)} Vs (KN)| 8 (mm) ] Tul.Geser|Vu,b(KN)] Ve (KN) | Vs (KN) | s (mm) jTul. Gese]
BtgD-C=Lt1}{245]{ 6575 | 7.61| 450 | 800 | 700 | 429.80| 356.08 | 73.36 | 357.70] 1987.32 | 10 | 328.86 | 100.31 [P10- 100 | -8.89 | 249.03 | 263.85 | 125.02 |P10- 120
BlgD-C=Lt2|245| 3523 | 9.463| 450 | 800 | 700 | 341.81| 356.08 | 44.693 | 296.17 | 153.75 | 10 | 256.24 | 128.73 |P10- 120 | -29.37 | 249.03 | 297.98 | 110.70 |P10- 110
BtgD-C=Lt3]| 2.45] 60.53 | 10.82 | 450 | 800 | 700 | 341.81| 356.08} 71.35 | 324.16] 181.74 | 10 | 302.89 | 108.91 |P10- 100§ -1.38 | 249.03 | 251.33 | 131.25 |P10- 130
Btg C-BAtap | 2.45| 17.62 | 1.689] 450 | 800 | 700 | 341.81|| 356.08 | 19.309 | 269.52| 127.09 | 10 | 211.82 | 155.73|P10- 150 | -56.02 | 249.03 | 342.40 | 96.34 [P10- 90
" TABEL TULANGAN GESER KANTILEVER
PORTALARAHY ; X=20 M {AS 6) TINJAUAN PORTAL ARAH Y
fc = 225 Mpa L= 275 m bkim=| 600 mm
fy TP = 300 Mpa @tul= 10 mm hkm=| 600  mm
fy TD = 350 Mpa :
. Balok: |'ln |. VB ["VL { b | h j: d |Mnakb]| Mnakbd' | Vg | Vub |Vubpeeii@Tui| Didaerahsendiplastis | ... DI luar send plastis -
_dnduk - | (m) | (KN) (KN) | (mm)](mm)| (mm)} (KNm) || ‘(KNm) | (KN) | (KN) | (KN) |(mm)jvs 8 (mm) | Tul.Geser|Vu bKN)| Ve (KN) | Vs (KN) | s (mm) JTul. Geser
BigDC=1t1]245] 101.73 | 17.92] 450 | 800 | 700 | 341.81| 356.08 | 119.65 | 374.88 | 23245 | 10 | 387.42 | 85.14 |P10-80 | 49.33 | 249.03 | 168.81 | 197.75 |P10- 190
BlgD-C=1t2]2.45| 100.89 | 17.295] 450 | 800 | 700 | 341.81|| 356.08 | 118.185| 373.34] 230.91 | 10 | 384.86 | 85.71 |P10-80 | 47.79 | 249.03 | 160.37 | 194.76 |P40- 190
BigD-C=Lt3) 2.45] 101.06 | 18.06] 450 | 800 | 700 | 341.81)] 356.08 ] 119.12 | 374.32} 231.90 | 10 ] 38649 ] 85.35 |P10- 80 | 48.78 | 249.03 | 167.73 | 196.66 |P10- 190
Btg C-BAtap | 245! 41.16 | 0.014 | 450 { 800 | 700 | 341.81|] 356.08 | 41.174 | 292.48 | 150.05 | 10 | 250.09 | 131.90 | P19- 130 | -32.07 | 249.03 | 304.14 | 108.46 |P10- 100
— . I — - e




\
TABEL TULANGAN GESER KANTILEVER
PORTAL ARAHY ; X =24 M(AS 7) : TINJAUAN PORTAL ARAH Y
fc = 225 Mpa L = 275 m bkim= i 600 mm
fy TP = 300 Mpa Qtul= 10 mm hkim= | 600 mm
fy TD = 350 Mpa
" Balok : |'tn VO | VL b| h- | d | Mnak,b {-Mnakb' |- Vg -} Vub | Vubpee|@Tul] DI daerah sendi plastis .. DI luar sendi plastis -
_anduk ) |0 | ocn) | (mm)] cmm) | )| gemy | [KNm) | okN) B RN) | (KN) | (mm)f Vs (KN) | 8 (mm) | Tul-Geser]vu bKN)] Ve (KN) | Vs (KN) | & (mim) [Tul. Geser
BlgD-C=Lt1]245| 107 | 18.48] 450 | 800 | 700 | 341.81]356.08 | 125.48 } 381.00 238.57 | 10 | 307.62 | 82.96 [P10- 80 | 5545 | 249.03 | 156.60 | 210/64 [P10L 200
BtgD-C=1t2[ 245 107.15 | 18.56] 450 | 800 | 700 | 341.81 ]| 356.08 | 125.71 | 381.24| 238.81 | 10 | 398.02 | 82.88 [P10- 80 | 55.70 | 249.03 | 156.20 | 211/18 |P10- 200
BigD-C=1t3| 245 10593 | 18.54] 450 | 800 | 700 | 341.81 || 356.08 | 124.47 | 379.94| 23751 | 10 | 395.85 | 83.33 |P10- 80 | 54.39 | 249.03 | 158.37 | 208129 |P10- 200
Btg C-B Atap | 2.45 [ 47.395 [ 0.058 | 450 | 800 | 700 | 341.81 || 356.08 | 47.453 | 299.07] 156.64 | 10 | 261.07 { 126.35|P10- 120 | -26.47 | 249.03 | 293.15 | 112,52 [P10- 110
. |
ETABEL TULANGAN GESER KANTILEVER
PORTAL ARAHY ; X = 28 M ( AS 8) j TINJAUAN PORTAL ARAH Y
fc = 225 Mpa L= 275 m bkim= | 600 mm
fy TP = 300 Mpa Qtul = 10 mm hkim= [ 600 mm
fy TD = 350 Mpa
Balok Ln VD VL b h d { Mnakb | /Mnakb' Vg Vub [Vubpaal@Tull Didaerah sendl plastis DI luar sendi plagk
Induk m) | KN) | (KN) | (mm)} (mm)}(mm)] (KNm m | (KN) | (KN) (KN) | (mm)] Vs (KN)| s (mm) | Tul.Geser]vu,b(kN)| Ve (KN) | Vs (KN) | s (mm) |Tul] Geser]
BtgD-C=Lt1|245| 1045 | 18.52] 450 | 800 | 700 | 341.61 || 356.0¢ | 123.02 | 378.42] 23595 | 10 | 393.32 | 83.87 [P10- 80 | 52.87 | 249.03 | 160.91 | 205.00 |P19- 200
BtgD-C=112[245] 104.29 | 18.45| 450 | 800 | 700 | 341.61 || 356.06 | 122.74 | 378.12] 23570 [ 10 | 392.83 | 83.97 [P10- 80 | 52.58 | 249.03 | 161.40 | 204.38 [P14- 200
Btg D-C = 1t 3| 2.45 | 104.96 | 18.474 450 | 800 | 700 | 341.81 || 356.08 | 123.434] 378.85| 236.42 | 10 | 394.04 | 83.71 |P10- 80 | 53.31 | 249.03 | 160.19 | 204.93 [P10- 200
Btg C-B Atap | 2.45| 48.075 | 0.058 | 450 | 800 | 700 | 341.81 ] 356.08 | 48.133 | 209.78 | 157.36 | 10 | 262.26 | 125.78 | P10- 120 | -26.76 | 249.03 | 291.96 | 112.98 |P1¢- 110
|
‘TABEL TULANGAN GESER KANTILEVER
PORTAL ARAHY ; X=32M (AS9) TINJAUAN PORTAL ARAH Y
fc = 225 Mpa L= 275 m bkim= | 600 mm
fy TP = 300 Mpa Gtul = 10 mm hkim= 600 mm
fy TD = 350 Mpa ‘
--Balok : .la VD =V E b b |zVg: |:.Vub | Vub pekal} @Tull - Di daersh sendi plastis - Di fuar sendi plastis i
"o Induk o) am) LNy o okN) | imm ) oy | ooy | ey - [(mm) »\Is'(KNHsgmmg!TUIJG&OI‘ Vub(KN)| Ve (KN) |- Vs (KN) | 8 (mm)- Tul| Geser
BtgD-C=Lt 1] 2.45] 105.92 [18.513] 450 124.433[379.90] 23747 [ 10 [ 39579 [ 83.34 [P10-80 | 54.36 | 249.03 | 158.44 | 208.20 |P1p- 200
BligD-C=1t2| 2.45| 105.95 | 18.623] 450 | 800 | 700 | 341.81 | 356.08 | 12:.473] 379.84| 237.52 | 10 | 395.86 | 83.33 |P10- 80 | 54.40 | 249.03 | 15837 | 208.29 |P1D- 200
Btg D-C=1t3] 245 1055 | 18.52] 450 | 800 | 700 | 341.31 | 356.08 | 124.02 | 379.47| 237.04 | 10 | 395.07 | 83.50 |[P10- 80 | 53.92 | 249.03 | 159.16 | 207.26 |F10- 200
Btg C-B Atap | 2.45| 47.57 | 0.067 | 450 | 800 | 700 | 341.31 | 356.08 | 47.637 | 290.26) 156.84 | 10 | 261.40 | 126.19|P10- 120 -26.28 | 249.03 | 292.83 | 11265 |P1p- 110




TABEL TULANGAN GESER KANTILEVER

PORTAL ARAHY ; X=36 M(AS10) ‘ TINJAUAN PORTAL ARAH Y
fc = 225 Mpa L= 27 m bkim= | 600 mm
fy TP = 300 Mpa Qtul= 10 mm hkim= | 600 mm
fy TD = 350 Mpa ‘
- Balok - |'Ln | VD VL b | h d | Mnakb | Mnakb"| -Vg. Vu,b | Vu,bpakei| @Tul} Di daerah sendi plastis ; DI luar sendi plastis

Induk (m) | (KN) | (KN) ] (mm)](mm)| (mm)] (KNm) ] |((KNm):]| (KN) | (KN) (KN) | (mm)] Vs (KN) | 8 (mm) ] Tul.Geser{Vu,b(KN)| Ve (KN) | Vs "(KNui(m m) {Tul. Geser
BtgD-C=Lt1] 2.45|100.459] 17.97| 450 | 800 | 700 } 341.81] |356.08 [118.429] 373.59} 231.17 | 10 | 385.28 | 85.62 | P10- 80 4835_ 249.03 168.94_ 19525 |P10; 190
BtigD-C=1Lt2} 245) 9934 | 17.25| 450 | 800 | 700 | 341.81 | |356.08 | 116.59 | 371.66] 229.24 | 10 | 382.06 | 86.34 |P10- 80 46.12 | 249.03 | 172.16 | 191,60 PE}: 190
BtgD-C=Lt3] 2.45| 100.66 | 18.022| 450 | 800 | 700 | 341.81 | |356.08 | 118.682| 373.86| 231.44 | 10 | 385.73 | 85.52 | P10- 80 48.32 | 249.03 | 168.50 | 195/77 P10*- 190
Btg C-BAtap | 245 41.649| 001 | 450 | 800 | 700 | 341.81] |356.08 | 41.659 | 292.99| 150.56 | 10 | 250.93 | 131.46|P10- 130 | -32.56 | 249.03 | 303.29 ] 10876 |P10; 100

TABEL TULANGAN GESER KANTILEVER

PORTALARAHY ; X =40 M ( AS 11) : TINJAUAN PORTAL ARAHY
fc = 225 Mpa L= 275 m bkim= | 600 mm
fy TP = 300 Mpa Gtul = 10 mm hkim= | 600 mm
fy TD = 350 Mpa ‘
Balok Ln VD VL b h d | Mnakb | Mnakb'| Vg Vub |Vubpskei| @Tul] DI daerah sendl plastis Dl luar send| plastis

induk (m) | (KN) | (KN) | (mm)](mm)|(mm)] (KNm) |/ (KNm) | (KN) (KN) (KN)  [(mm)] Vs (KN)] s (mm) | Tul.Geser}vu,b(KN)] Ve (KN) | V8 (KN) | s (rhm) Tul. Geser,
BtgD-C=Lt1]|2.45| 4893 8.67| 450 | 800 | 700 | 429.8C{| 356.08 | 57.6 | 341.15| 180.77 | 10 | 301.28 | 109.49 | P10- 100 | -25.44 | 249.05 | 291.43 | 113.19 |P1G- 110
BtgD-C=1t2] 245] 3554 6.67| 450 | 800 | 700 | 341.81 || 356.08 | 45.21 | 296.71] 154.29 | 10 | 257.15| 128.28 |P10- 120 | -28.83 | 249.03 | 297.08 | 111.04 |P10- 110
BtgD-C=Lt3}245] 61.69 | 10.73] 450 | 800 | 700 | 341.81 || 356.08 | 7242 |325.29| 182.86 | 10 | 304.77 { 108.24 | P10- 100 | -0.26 | 249.03 | 249.46 | 132.23 |P10- 130
BtgC-BAtap [ 2.45] 17.39 | 1.75 | 450 | 800 | 700 | 34181 || 356.08 | 19.14 | 269.34} 126.92 | 10 | 211.53 | 155.95 | P10- 150 | -56.20 | 249.03 | 342.70 | 96/26 P1g- 90

TABEL TULANGAN GESER KANTILEVER

PORTAL ARAH Y ; X = 44 M ( AS 12) 3 TINJAUAN PORTAL ARAH Y

fc = 225 Mpa L= 275 m bkim= | 600 mm

fy TP = 300 Mpa @tul = 10 mm hkim= | 600 mm

fy TD = 350 Mna ‘
Balok - Itn| VO | VL | b | h | d [Mnakb|Mnakb'| Vg | Vub |Vubpsa|@Tul] ‘DI daersh sendl plastis .5 Dl luar send} plastis- ,
_Induk © | (m) |- (KN) | (KN) |{mm)j (mm) m | (KNm) - L (KNm) |::i(KN) (KN) |(mm)] Vs Tgmmz!TuLGeser Vu, Ve (KN) |:Vs' 8 (m) | Tul} Gese

BtgD-C=Lt1]|2.45] 44.39 | 13.02] 450 | 800 | 700 | 341.81 ] 356.08 | 57.41 | 309.52| 167.10 | 10 | 278.50 | 118.44|P10- 110 | -16.02 | 249.03 [ 275.73 | 119.64 P13- 110
BtgD-C=1t2| 2.45] 41.46 8.36] 450 | 800 | 700 | 341.81 || 356.08 | 48.82 | 301.56| 159.13 | 10 | 265.22 | 124.38 | P10- 120 | -23.99 | 249.03 | 289.01 | 114.14 [P19- 110

BigD-C=1t3] 245) 58.46 | 14.29} 450 | 800 ; 700 | 341.81 ] 356.08 | 72.75 | 325.63] 183.21 | 10 } 305.34 | 108.03}P40- 100} 0.09 | 249.03 | 248.88 | 132.54 MﬂD
Big C-BAtap | 2.45| 1445 | 1.47 | 450 | 800 | 700 | 34181 || 356.08 | 1592 | 265.96] 12354 | 10 | 205.89 | 160.21 | P10- 160 | -59.58 | 249.03 | 348.33 | 9470 |P10- 90




TABEL TULANGAN GESER KANTILEVER
PORTAL ARAH Y ; X =48 M ( AS 13) ] TINJAUAN PORTAL ARAH Y -
fc = 225 Mpa L= 27 m bkm= [600  mm
fy TP = 300 Mpa Qtul = 10 mm hkm= (600  mm
fy TD = 350 Mpa
cwoBalok -z o)k VD e | VL | . b.| A, d .| Mnak,b | Mnak,b' Vg. Vu,b | Vu,b pakai @Tul} Di daerah sendi plastis DI iuar send} plastis
Cinduk-c | m) ] oocNy L aN) | mm)f (mm) ] (mm)} (KNm) | -(KNm N) | (KN) | (KN) [(mm)| Vs (KN)| 8 (mm)] Tul Geser Vub(KN)| Ve (KN) | Vs (KN) | s (mm) _ITul.‘ Geser
BtgD-C=Lt1]245] 4083 | 13.25] 450 | 800 | 700 | 341.81 | [356.08 | 54.08 | 306.03| 16360 | 10 | 272.67 | 120.98|P10- 120 | -19.52 | 249.03 | 281.55 | 117.16 [P10{ 110
BigD-C=112|245] 2917 | 7.27] 450 | 800 | 700 | 341.87 | [356.08 | 36.44 |287.51| 14508 | 10 | 241.80 | 136.42 [P10- 130 | -38.04 | 249.03 | 312.42 | 105.58 |P10{ 100
BtgD-C=Lt3]245| 47.48 | 13.76] 450 | 800 | 700 | 341.81] [356.08 | 61.24 | 313.55] 171.12 | 10 | 285.20 [ 115.66[P10- 110 | -12.00 | 249.03 | 269.02 | 12262 |P10{ 120
BtgC-BAtap | 245] 1699 | 1.15 | 450 | 800 | 700 | 341.81] [356.08 | 18.14 | 268.29| 125.87 | 10 | 209.78 [ 157.25[P10- 160 | -657.25 | 249.03 [ 344.45 | 9577 |P10] 80
|
TABEL TULANGAN GESER KANTILEVER
PORTAL ARAH Y ; X = 52 M ( AS 14) j TINJAUAN PORTAL ARAH Y
fc = 225 Mpa L= 27 m bkim= | 600 mm
fy TP = 300 Mpa Qtul= 10 mm hkim= | 600 mm
fy TD = 350 Mpa ‘
Balok in VD VL b h d | Mnakb | Mnakb' | Vg Vu,b |Vu,bpekai| @Tul| DI daerah sendi plastis DI tuar sendi plastig
‘ Induk (m) { (KN) | (KN) | (mm)| (mm)§mm)] (KNm: | (KNm) | (KN) | (KN) | (KN) [(mm)] Vs (KN) s (mm) | Tul.Geser|vu,b(KN)| Ve (KN) | Vs (KN) | s (mm) |Tul. Geser]
BtgD-C=111]2.45] 7403 [ 16.85] 450 | 800 | 700 | 241.81 || 355.08 | 90.88 [ 344.67] 202.24 [ 10 [ 337.07 [ 97.86 [P10- 80 | 19.12 | 249.03 | 217.15 | 151]90 |P10] 150
BtigD-C=112|245| 66.02 | 13.7 | 450 | 800 | 700 | 341.81 ]| 356.08| 79.72 {33295[ 190.53 | 10 | 317.54 { 103.88|P10- 100 | 7.41 | 249.03 | 236.68 | 139|37 [P10} 130
BtgD-C=Lt3|245] 7462 | 16.76 | 450 | 800 | 700 | 341.81 || 356.08 | 91.38 | 34519] 20277 | 10 | 337.95 | 97.61 |P10-90 | 19.65 | 249.03 | 216.28 | 152/52 [P10L 150
Btg C-BAtap | 245| 27.11 | 0.86 | 450 | 800 | 700 | 341.81 || 356.08 | 27.97 [278.61| 136.19 | 10 | 226.98 | 145.33 | P10- 140 | 46.93 | 249.03 | 327.25 | 100i80 |P10- 100
|
TABEL TULANGAN GESER KANTILEVER
PORTAL ARAHY ; X= 88 M (AS 15) | TINJAUAN PORTAL ARAHY
= 225 Mpa L= 275 m bkim= | 800  mm
300 Mpa Qtul= 10 mm hkim= | 600 o omm
kb’ [-.Vg |- Vub~]Vub pakai] BTul] - DI daerah sendi piastis -+ Di fuar sendi plastls . ,
) -]-KN) - | N ] KN (mm)] Ve (KN | 8 (mm) | TulGeser]vy, VEKN) | Vs :(mm) [Tul/Geser
Btg 100.22 | 354.48} 212.05 | 10 | 353.42 | 93.34 |P10- 90 | 28.93 | 249.03 | 200.81 | 164.27 |P1d- 160
BtgD-C=Lt2 10093 { 355.22 ' 212.80 | 10 | 354.66 [ 93.01 [P10- 90 [ 2968 [ 249.03 | 199.57 | 165.29 [P1d- 160
BtgD-C=Lt2 98.48 |352.65] 210.22 | 10 | 350.37 | 94.15 [P10- 80 [ 27.10 | 249.03 | 203.85 | 16181 |P1d- 160
Btg C-B Atap 67.369 | 319.88| 177.56 | 10 | 295.93 ] 111.47|P10- 110 -556 | 249.03 | 258.30 | 127.71 |P1d- 120
|
\




Dimensi Balok Anak = (200 x 400)

PER

jHITUNGAN TULANGAN BALOK ANAK ARAH X

bblk = 200 || mm bkim= 600 mm
fc = 225 MPa hblk= 400 | mm hkim= 600 mm
fy = 350 MPa Gtul= 16 [ mm Comb. Gempa X
Prosentase untuk menambah atau mengurangi pada distribuli momen  — q=30.(1-4/3 {(p-p'}/pb}) = 10 %
BALOK ANAK PORTAL ARAH X ; Y=5,75 m | :

1/] HMuawal | Mu | Mu/é . p | mi} Rn d |deda| Tul | Rn P |Aspda) S L AIB] 1Tuli Aseds| & | Mn
FWE ~KNm | Distrd | KNm pb pm-x pmln pakall mm| perts | pertu | mam | Pakal | baru pu. pakal | :mm?: {mm| mm® n pakal) - | mm | KNm c
Btg6-7 |T| 3494 | 34.9 | 43.7 | 0.029]0.022| 0.004 | 0.011]18.3] 3.463 | 251 | 300 | T.Seb| 2.43| 0.008] 0.008| 463 | 16 | 201.1| 23| 3 | 603.2 | 55.19| 57.51 | Oke
17971t 1|L) 29.39 | 294 | 36.7 | 0.029]0.022} 0.004 [ 0.011|18.3| 3.463 { 230 | 300 | 7.8eb} 2.04 | 0.006}0.006| 389 | 16 | 201.1]| 19§ 2 | 402.1 | 36.80] 39.63 | Oke
Btg6-7 |T| 33.56 | 33.6 | 42.0 | 0.029]0.022| 0.004 | 0.011[18.3| 3.463 | 246 | 300 [ T.Seb| 2.33| 0.007| 0.007| 444 | 16 | 201.1}2.2| 3 | 603.2 | 55.19| 57.51 | Oke
183/L12}L| 29.41 | 204 | 36.6 | 0.029}0.022] 0.004 } 0.011]18.3f 3.463 | 230 | 300 | T.Seb| 2.04] 0.006]| 0.006| 389 } 16 | 201.1]1.9] 2 | 402.1 | 36.80| 39.63 | Oke
Btg 6-7 |T| 32.08 | 32.1 | 40.1 | 0.029]0.022| 0.004 [0.011| 18.3] 3483 | 241 | 300 | T.Seb| 2.23 | 0.007] 0.007| 425 | 16 |201.1|2.1}] 3 | 603.2 | 55.19] 57.51 | Oke
193/t 31| 2043 | 20.4 | 36.8 | 0.029]0.022} 0.004 | 0.011| 18.3] 3.483 | 230 | 300 | T.Seb] 2.04 | 0.006}0.006| 390 | 16 | 201.1]1.9] 2 | 402.1 | 36.80% 39.63 | Oke

ﬁPERHlTUNGAN TULANGAN BALOK ANAK
Dimensi Balok Anak = (200 x 400) bbik= 200 | mm bkir= 600 mm
fc = 226 MpPa hblk= 400 | mm hkim= 600 mm
fy = 35 MPa Gtul= 16 | mm
Prosentase untuk menambah atau mengurang! pada distribysi momen — q=30.(1-4/3.{(p-p)Ypb}) = 10 %
BALOK ANAK PORTAL ARAH X ; Y=8,75 m|

i) My [Mwe). o 1 Ll p|m| Ru | d [dea| Tl [Rn 5 AYE | ITul - Aseda |- @ | M),
m"F% KN | Dietd | KNm ] - PR o] e poks | oo | ram | eakat | baru| P} onet| i ] Paeatl s 4:KNm l‘-:'-.'ftd
Btg6-7 |T| 35.12 | 35.1 | 439 0.004 | 0.011]18.3] 3.483 | 252 | 300 | 7.Seb| 2.44 | 0.008| 0.008| 465 | 16 ]201.1]23] 3 | 603.2 57.51 | Oke
178 /Lt1]L] 30.75 | 20.8 | 384 0.00410.011]18.3] 34683 | 236 | 300 | T.Seb] 2.14 ] 0.007{ 0.007] 407 | 16 | 201.1]20] 3 | 603.2 57.51 ] Oke
Btg8-7 |T| 3340 | 334 | 41.8 0.00410.011]18.3] 3.483 | 246 | 300 | T.Sebj 2.32 | 6.007] 0.007| 442 16 201.1]22) 3 | 603.2 57.51 | Oke
180/L42|L; 30.76 | 30.8 | 38.5 0.00410.011]18.3] 3463 | 236 | 300 | T.Seb] 2.14 } 0.007} 0.007{ 407 16 | 201.1120] 3 | 603.2 57.51 | Oke
Btg6-7 |T| 3184 | 31.8 | 39.8 0.00410.011]18.3{ 3463 | 240{ 300 | T.Seb{ 2.21{ 0.007} 0.007{ 421 16 1201.1121] 3 | 603.2 57.51 | Oke
194 /Lt 3|L| 30.77 | 30.8 | 385 0.004 1 0.011§18.3] 3.4683 | 236§ 300 | T.Seb}] 2.14 | 0.007 | 0.007| 407 16 [201.1]20] 3 | 603.2 57.51 | Oke




- PERHITUNGAN TULANGAN BALOK ANAK
Dimensi Balok Anak = (200 x 400) bblk= 200| mm bkim= 600 mm
fc = 225 MPa hblk= 400| mm hkim= 600 mm
fy = 35 MPa Ptul= 16| mm
Prosentase untuk menambah atau mengurangi pada distﬁbF‘si momen — q=30.(1-4/3{(p-p')/pb}) = 10 %
PORTAL ARAHX ;Y=0m (AS B :
| /] Muswai] Mu | Mué ’ pim| Rn | d |daca] Tul | Rn p [Aspu| O | Al JTull ASeda | a My .
FRAME /1 wtm | oern [ KNm) ®2 [®™|® ™| pueu] mom| ports | pertu | am | pakai | baru| ®* | paxai | ment | mm| mm? | " |pasai] mm2 | mm- KNTn Chee
Btg1-2 [T| 28.71 | 25.8 | 323 [ 0.020] 0.022] 0.004 [ 0.011{ 18.3] 3483 | 216 | 300 | T.8eb| 1.79| 0.006 | 0.006] 342 | 16 |201.1]1.7] 2 [402.12} 36.8 | 39.63 | Oke
Lt1 || 19.91 | 22.8 | 28.5 [0.020] 0.022] 0.004 | 0.011] 18.3] 3.483 | 2u3 | 300 | T.8eb] 1.58] 0.005} 0.005] 302 | 16 [201.1{15] 2 [40212] 36.8 | 29.63| OKe
Btg 2-3 |T{ 100.24 | 80.2 [112.8] 0.020] 0.022] 0.004 [ 0.011] 18.3| 3483 | 404 | 300 [T.Ran Lihat Pada Perhitungan Balok TULANGAN RANGKAP
L1 fu| 953 | 196 | 24.4 ] 0.020]0.022| 0.004 [0.011] 18.3] 3.463 | 188 | 300 T.sﬁm.saloomlo.oml 250 | 16 [ 201.1}1.3] 2 [402.12] 36.8 | 30.63] Oke
Btg 34 [T| 9316 [ 83.8 [104.8[0.029] 0.022] 0.004 [ 0.011]18.3] 3463 | 389 | 300 [T.Rang Lihat Pada Perhitungan Balok TULANGAN RANGKAP
1 [i] 2267 | 32.0 | 40.0 [0.029}0.022] 0.004 [0.011] 18.3] 3.483 [ 240 | 300 | T.8eb] 2.22] 0.007] 0.007] 423 | 16 | 201.1}2.1] 3 |603.19] 55.19] 57.51 ] Oke
Btg4-6 (1] 109.22] 98.3 | 122.9 0.020}0.022] 0.004 J0.011] 18.3] 3483 | 421 | 30¢C fr.Ran Lihat Pada Perhitungan Balok TULANGAN RANGKAP
L1 fi] 34.13 [ 45.1 | 56.3 | 0.029] 0.022] 0.004 [0.011] 18.3] 3.483 | 285 | 300 [ T.8eb] 3.13} 0.010{ 0.010] 596 | 16 |201.1]3.0] 3 [603.19]55.19] 57.51] OKe
Btg 56 [T} 25.03 | 225 | 28.2 | 0.029} 0.022] 0.004 j0.011] 18.3] 3.483 | 202 | 300 | T.8eb] 1.56 | 0.005] 0.005] 208 | 16 | 201.1]15] 2 |402.12] 36.8 | 30.63 | Oke
Lt1 Ju| 1541 [ 17.0 [ 224 | 0.029] 0.022] 0.004 | 0.011{ 18.3] 3463 | 180 | 300 | T.Seb{ 1.24 | 0.004| 0.004] 240 | 16 {201.1]1.2] 2 [402.12] 36.8 | 39.63 | Oke
Btg8-7 |T| 29.50 | 26.6 | 333 | 0.020{0.022] 0.004 [0.011{18.3[ 3.483 [ 219 | 300 | T.5eb| 1.85{ 0.006| 0.006} 353 | 16 | 201.1|1.8] 2 [40212] 36.8 [ 39.63 | Oke
(1 fif 1420 | 17.2 | 21.4 [0.029}0.022] 0.004 [0.011]18.3] 3.463 | 176 | 300 | T.Seb| 1.19{0.004| 0.004] 240 | 16 {201.1]12] 2 |402.12] 36.8 | 3963 [ Oke
Btg7-8 [T] 2727 | 246 | 30.8 [ 0.029]0.022[ 0.004 [0.011] 18.3] 3.463 | 211 | 300 [T.5eb] 1.71 [ 0.005: 0.005} 326 ] 16 [201.1]16| 2 |402.12] 36.8 | 3063 | Oke
L1 [l 1334 | 16.1 | 20.1 [0.020]0.022] 0.00k [0.011]18.3] 3.483 [ 170 | 300 | T.Seb| 1.12 | 0.004: 0.004| 240 | 16 {201.1]12] 2 | 402.12] 36.8 | 3963 | Oke
Btg 89 [T] 29.42 | 26.5 | 33.1|0.029] 0.022] 0.004 | 0.011] 18.3] 3.463 | 219} 300 [ T.8eb] 1.84 | 0.006 | 0.008} 350 | 16 | 201.1]1.7| 2 ] 402.12| 36.8 | 39.63 | Oke
Lt1 ] 1361 | 16.6 | 20.7 | 0.029}0.022] 0.00% | 0.011]18.3] 3.463 | 173 300 | T.8eb| 1.15[ 0.004 | 0.004] 240 | 16 | 201.1]1.2] 2 | 402.12] 36.8 | 39.63 | Oke
Btg 9-10 |T] 27.40 | 24.7 | 30.8 | 0.029] 0.022} 0.004 | 0.011| 18.3] 3.463 | 211 | 300 | T.8eb] 1.71] 0.005]0.005] 326 | 16 {201.1]1.8{ 2 | 402.12] 36.8 | 39.63 | Oke
It1 fi| 14.81 | 17.6 | 21.9]0.029] 0.022] 0.004 [0.011]18.3] 3463 | 178 | 300 | T.8eb} 1.22} 0.004{0.004] 240 | 16 |201.1]1.2] 2 [402.12] 36.8 | 3063 | Oke
Btg 10-11{T] 49.66 | 44.7 | 55.9 | 0.029] 0.022| 0.004 | 0.011{18.3] 3.463 | 284 | 300 | T.8eb] 3.10]{ 0.010] 0.010] 5092 | 16 | 201.1[ 2.9} 3 |603.19} 55.18] 57.51 | Oke
L1 |uf 1244 | 17.4 | 21.8 | 0.020] 0.022] 0.004 | 0.011] 18.3] 3.483 | 177 ] 300 | T.8eb] 1.21 | 0.004]| 0.004] 240 | 18 [201.1]1.2| 2 [402.12] 36.8 | 3963 | Oke
Btg 11-12(T| 3246 | 35.7 | 44.6 | 0.029] 0.022] 0.004 | 0.011} 18.3] 3.483 | 254 | 300 | T.8eb| 2.48 | 0.008] 0.008| 473 | 16 [201.112.4] 3 |603.19] 55.19] 5751 | Oke
Lt1 o] 4598 | 427 | 53.4 [ 0.020] 0.022] 0.004 [0.011] 13.3] 3463 | 278 | 300 | T.8eb] 2.97 | 0.068] 0.009] 566 | 16 L 201.1{2.8] 3 |603.19]55.19] 57151 | Oke
Btg 12-13|7]| 8861 | 79.7 | 99.7 | 0.028] 0.022| 0.004 | 0.011] 18.3] 3.463 | 379 | 300 [T.Ran Lihat Pada Perhitungan Balok TULANGAN RANGKAP
Lt1 L] 20.15 | 38.0 | 47.5 [ 0.026] 0.022] 0.004 [0.011[18.3] 3463 | 262 | 300 T.seb|2.64 [o0.008]0.008] 503 | 16 [201.1]2.5] 3 [603.19]55.19] 5751 | Oke
Btg 13-14|7] 120.79 | 108.7 | 135.9] 0.029 0.022] 0.004 | 0.011] 18.3] 3.463 | 443 | 300 [T.Ran Lihat Pada Perhitungan Balok TULANGAN RANGKAP
L1 i} 3.01 | 15.1 [ 189 | 0.029] 0.022] 0.004 | 0.011]18.3] 3.463 | 165 | 300 [ T.8eb] 1.05] 0.003] 0.004| 240 | 16 [201.1]1.2] 2 |402.12] 36.8 | 39i83 | Oke
Btg 14-18|7] 24.76 | 22.3 | 27.9 | 0.029} 0.022] 0.00¢ '0.011{18.3] 3.463 | 201 | 300 | T.8eb| 1.55] 0.005] 0.005] 295 | 16 | 201.1] 1.5 2 [402.12] 36.8 | 39l6:3 | Oke|
Lt1 fu] 1753 [ 20.0 | 25.0 [ 0.020] 0.022] 0.004 [0.011]18.3] 3.463 | 190 | 300 | T.8eb| 1.30 [ c.004| 0.004] 265 | 16 [201.1]1.3] 2 [40212] 36.8 | 3963 | Okel




Muswal | Mu | My P m Rn d |dada|] TWl | Rn p Aspriv | @ | Ate Tul | Asada a Mn

FRAME KNm | Distb | KNm pb | pmax| o min pakatl mm| pertu | periu | mm | Paksi | baru p s pakel | mm? | mm| mm? " Pakall mm? | mm | KNm Chec
Btg1-2 [T 2466 | 222 | 27.7] 0.020] 0.022] 0.004[[ 0.011] 12.3] 3.463 | 200 | 300 | T.8eb| 1.54 | 0.005{ 0.005] 294 | 16 [201.1[1.5] 2 |402.12 36.8 | 39.63 | Oke
12 [l 2013 | 226 | 282 | 0.020]0.022] 2.004[| 0.011]18.3] 3463 [ 202 | 300 [1.8eb| 1.57[ 0.005] 0.005] 299 | 16 [201.1]1.5] 2 1402.12] 36.8 | 30.65 | Oke
Btg 23 (1] 11042 99.4 {124.2] 0.029]0.022] 0.co4[J0.011]18.3] 3483 [ 424 | 300 [T.Ran, Lihat Pada Perhitungan Balok TULANGAN RANGKAP

1t2 [i] 1088 | 21.9 | 27.4 | 0.020] 0.022| 0.004][ 0.011] 18.3] 3.463 | 199 | 300 | T.8eb| 1.52] 0.005] 0.005] 290 | 16 [201.1]1.4] 2 |402.12| 36.6 | 30.68 | Oke
Btg 34 [T| 6576 | 59.2 | 74.0 | 0.020]0.022{ 0.004/{0.011{18.3] 3463 | 327 | 300 [T.Ra Lihat Pada Perhitungan Balok TULANGAN RANGKAP

2 Juf 1866 | 252 | 31.5|0.029] 0.022] 0.004/{ 0.011]18.3] 3.483 | 213 | 300 [T.8en] 1.75] 0.006[ 0.006] 334 | 16 [201.1]1.7] 2 [402.12] 36.8 | 30.68 | Oke
Btg4-5 [T 81.48 | 73.3 | 91.7 [ 0.020] 0.022] 0.004{[ 0.011] 18.3] 3.463 | 364 { 300 [T.Re Lihat Pada Perhitungan Baiok TULANGAN RANGKAP

2 [l 2309 | 31.2 | 39.0] 0.020]0.022] 0.004{0.011[18.3] 3.483 | 237 [ 300 [ 7.8eb] 2.17] 0.007] 0.007] 414 | 16 T201.172.1] 3 Te03.19]55.19] 57.51 | oke
Btg 66 |T] 28.70 | 25.8 | 32.3] 0.020]0.022] 0.004]0.011]18.3] 3483 | 216 | 300 [ 7.8eb] 1.79] 0.006] n.008] 342 | 18 [ 201.1]1.7] 2 [402.12{ 36.8 | 30.65 | Oke
12 [if 1426 | 17.1 ] 21.4 L 0.028] 0.022] c.004]0.011]18.3] 3.463 | 176 | 300 [ 7.8eb] 1.19 [ 0.004] 0.004] 240 | 16 [201.1]1.2] 2 | 402.12] 38.8 | 39.65 | Oke
Btg6-7 [1] 27.89 | 25.1 | 31.4]0.020}0.022] 0.004]0.011]18.3] 3.463 | 213 | 300 [ 7.8eb] 1.74] 0.006] 0.008] 332 | 16 [201.1]1.7] 2 [ 402.12] 36.8 | 30.63 | Oke
w2 ] 1447 | 17.3 ] 21.6 ] 0.020]0.022| 0.004]0.011[18.3] 3.463 | 177 300 | T.8eb| 1.20 { 0.004 | 0.004| 240 | 16 [201.1]1.2] 2 402.12] 36.8 | 39.63 | Oke
Btg7-8 |7] 2563 | 23.1 | 28.8]0.020] 0.022] 0.004 }0.011]18.3] 3.483 | 204 | 300 | T.8eb] 1.60] 0.005] 0.005] 305 | 16 [201.1]1.5] 2 T402.12] 36.8 | 39.63 | oke
12 Juf 13431 16.0 | 20.0 {0.020}0.022] 0.004 [0.011] 18.3] 3.463 | 170 | 300 I T.8eb| 1.11] 0.004] 0.004| 240 | 16 {201.1]1.2] 2 [402.12] 35.8 ] 30.63 | oke
Btg8-9 [T]| 28.18 | 254 | 31.7 | 0.029] 0.022] 0.004 | 0.011{13.3] 3.463 | 214 | 300 | T.8eb| 1.76 | 0.006] 0.008] 336 | 16 | 201.1]1.7] 2 [402.12] 36.8 | 3063 | oke
12 fif 1373 | 165 { 207 ] 0.029]0.022] 0004 [0.011[13.3] 3.483 | 173 ] 300 [7.5eb] 1.15] 0.004] 0.004[ 240 [ 16 [201.1]1.2] 2 [402.12] 36.8 | 3063 | oke
Btg9-10 |T| 2592 | 233 | 20.2 | 0.029]0.022 0.004 | 0.011]18.3] 3.463 | 205 ] 300 | T.8eb{ 1.62 ]| 0.005} 0.005| 309 | 16 [201.1}1.5] 2 {402.12{ 36.8 | 39.43 | oke
Lt2  fi] 1505 | 176 | 221} 0.029] 0.022] 0.004 [0.011]18.3] 3.463 | 178 | 300 [ T.5eb| 1.23] 0.004] 0.004] 240 | 16 [201.1]1.2] 2 [402.12] 36.8 | 39.43 ] oke
Btg 10-11[T| 49.92 | 44.9 | 56.2 | 0.020] 0.022] 0.704 | 0.011{18.3] 3463 | 285 | 300 | T.Seb| 312 0.010} 0.010] 595 | 16 [201.1]3.0] 3 [603.19] 5519} 57.51 | oke
1t2 i} 13.06 | 18.1 | 22.6 [ 0.029]0.022[ 0.004 [0.011[18.3] 3.463 | 181 | 300 [ T.Seb[ 1.25 [0.004] 0.004] 240 | 16 [201.1[1.2] 2 [402.12] 36.6 | 39.43 | Oke
Btg 11-12{T| 19.34 | 17.4 | 21.8 | 0.029] 0.022] 0.004 [ 0.011{18.3] 3.463 | 177 | 300 | T.8eb| 1.21] 0.004 | 0.004] 240 | 16 [201.1]1.2] 2 [402.12] 3.8 | 30.63 | Oke
L2 [if 2922 | 31.2 | 389 0.029]0.022] 0.004 [ 0.011(18.3] 3.463 [ 237 | 300 [ T.8eb[ 2.16 [ 0.007] 0.007[ 412 [ 16 [201.1{2.1] 3 [603.19 55.18] 57.51 | Oke
Btg 12-13|T| 71.81 | 84.6 | 80.8]0.020[0.022] 0.004 | 0.011] 18.3] 3.483 | 342 | 300 [T.Ra Lihat Pada Perhitungan Balok TULANGAN RANGKAP

Lt2  fi{ 16.39 | 236 | 20.5 {0.029]0.022 | 0.004 {0.01118.3] 3.463 | 208 | 300 | T.8eb] 1.64 [ 0.005[0.005] 312 [ 168 1201.1[1.8] 2 [402.12] 36.8 [ 39,63 [ oke
Btg 13-14[T] 107.57 | 96.8 |121.0} 0.029] 0.022] 0.004 | 0.011]18.3] 3.463 | 418 ] 300 [r.Re Linat Pada Perhitungan Balok TULANGAN RANGKAP

tt2 fif 006 | 108 | 135]0.028}0.022] 0.00k }0.011]15.3] 3.463 | 140 | 300 | T.8eb] 0.75[ 0.002] 0.004] 240 | 18 [201.1]1.2] 2 J402.12] 36.8 [ 30.63 | oke
Btg 14-16|7| 22.98 | 20.7 | 25.9 | 0.029]0.022| 9.004 | 0.041{18.3] 3.463 | 193 | 300 [ T.Seb| 1.44 | 0.005[ 0.005] 274 | 16 |201.1]14] 2 {402.12] 36.8 [ 30.63 | Oke
tt2 i} 18.39 | 207 | 259 [ 0.029] 0.022] 0.004 ] 0.011]18.3] 3.463 | 193 | 300 | T.8eb] 1.44 ] 0.005} 0.005] 274 | 16 [201.1]1.4] 2 [402.12] 36.8 | 30.63 | Oke




FRAME Muswat | Mu | Mwy ob | pmax| p mif P {_ m| Rn | d [dsde{ Tul | Rn pace p |Aspu| @ | At " Tul] Asada | a ML Checkl
KNm | pistb | KNm pakalf mm | pertu | peiu | mm | Pskal | baru pakat [ mm? jmm| mm?| = |Paxst} mm® | mm | KN
Btg1-2 |T| 27.80 | 25.0 | 31.30.029]0.022| 0.004 | 9.011]| 18.3}] 3463 | 213 | 300 | T.Seb| 1.74 | 0.006 | 0.006 | 331 16 | 201.1| 16| 2 |402.12| 36.8 | 39.63 | Oke
Lt3 L] 1860 | 214 | 26.70.029}0.022{ 0.004.10.011}18.3] 3.463 | 196 | 300 | T.Seb| 1.48 | 0.005) 0.005] 283 | 16 |201.1{1.4| 2 }402.12] 36.8 | 38.63 | Oke
Btg 2-3 |T| 85.88 | 77.3 | 96.6 | 0.029 | 0.022 0.004: 0.011)18.3] 3463 | 374 | 300 [T.Ran Lihat Pada Perhitungan Balok TULANGAN RANGKAP
Lt3 Ll 2.37 11.0 | 13.7 | 0.029} 0.022} 0.004 | 0.011] 18.3] 3.463 | 141 | 300 | T.Seb] 0.76 § 0.002] 0.004| 240 | 16 | 201.1]1.2| 2 |402.12} 36.8 | 39.63 | Oke
Btg 34 |T| 21.83 | 19.7 | 24.7 | 0.029]0.022| 0.004 | 0.011418.3| 3.463 | 185 | 300 | T.Seb| 1.37 | 0.004 | 0.004 | 261 16 [201.1]1.3] 2 [402.12| 36.8 | 39.63 | Oke
Lt3 L{ 2.88 5.1 6.3 | 0.029{0.022] 0.004 ] 5.011}18.3] 3463 | 96 | 300 | T.Seb] 0.35| 0.001} 0.004] 240 | 16 | 201.1]1.2| 2 |402.12] 36.8 | 39.63 | Oke
Btg4-5 |T| 45.22 | 40.7 | 50.9 | 0.029]0.022] 0.004 | c.011]18.3| 3.463 | 271 | 300 | T.Seb| 2.83 | 0.009]| 0.009| 539 | 16 | 201.1] 2.7 3 |603.19]55.19| 57.51 | Oke
Lt3 L] 820 | 127 | 15.9]0.529}0.022] 0.004 {c.011]18.3} 3.483 | 152} 300 | T.Seb} 0.88} 0.003} 0.004| 24¢ | 16 | 201.1j1.2] 2 [ 402.12| 36.8 | 39.63 | Oke
Btg 5-8 [T| 32.79 | 29.5 | 36.9 | 0.020}0.022 | 6.004 |c.011|18.3| 3.483 | 231 | 300 | T.8eb| 2.05] 0.007| 0.007| 391 | 16 | 201.1|1.9] 2 | 402.12] 36.8 | 39.63 | Oke
Lt3 |L] 13.28 | 16.6 ]| 20.7 | 0.029] 0.022| 0.004 ] C.011]18.3} 3.463 | 173 | 300 | T.Seb] 1.15|0.004] 0.004] 240 | 16 [201.1]1.2| 2 |402.12} 36.8 | 39.63 | Oke
Btg 6-7 |T| 25.22 | 22.7 | 28.4 | 0.029]0.022 | 0.004 [ C.011]18.3] 3.483 | 202 | 300 | T.8eb) 1.58 | 0.005| 0.005] 300 | 16 | 201.1}1.5} 2 |402.12| 36.8 | 39.63 | Oke
Lt3 L} 14701 17.2 | 21.5]0.020]10022} 0.004 | C.011]18.3} 3433 | 176 ] 300 | T.Seb] 1.20]0.004]0.004} 240 | 16 {201.1}1.2] 2 | 402.12] 36.8 | 39.63 | Oke
Btg7-8 |T| 25.66 | 23.1 | 28.9 | 0.020]0.022| 0.004 |0.011]18.3] 3.463 | 204 | 30C | T.8eb| 1.60 | 0.005] 0.005{ 306 | 16 |201.1|1.5| 2 |402.12] 36.8 | 39.63 | Oke
Lt3 |} 1353 | 16.1 | 20.1 { 0.029}0.022] 0.004 {C.011}18.3] 3463 | 170 | 300 | T.Seb] 1.12}0.004]0.004| 240 | 18 | 201.1}1.2] 2 {402.12| 36.8 | 39.63 | Oke
Btg8-9 |T| 26.96 | 24.3 | 30.3 | 0.029] 0.022| 0004 | .011]18.3] 3.463 | 209 | 300 | T.Seb| 1.69 | 0.005} 0.005| 321 16 | 201.1}16] 2 {402.12| 36.8 | 39.63 | Oke
Lt3 L} 13.68 | 16.4 | 20.5 | 0.02810.022] 0004 [0.011}18.3| 3463 ] 172 { 300 { T.Seb| 1.14 ] 0.004] 0.004| 240 | 16 [201.1]1.2| 2 40212} 36.8 | 39.63 | Oke
Btg 9-10 |T| 2610 | 235 | 26.4 | 0.0290.022| 0004 10.011]18.3| 3.463 | 206 | 300 | T.Seb| 1.63 | 0.005] 0.005| 311 16 | 201.1)1.5]| 2 | 402.12) 36.8 | 39.63 | Cke
Lt3 L] 1469 | 17.3 | 216 | 0.029}0.022| 0004 | 0.0%1]18.3] 3.463 | 177 | 300 | T.Seb| 1.20 ] 0.004| 0.004| 240 | 16 {201.1]1.2| 2 ]| 402.12] 36.8 | 3963 | Oke
Btg 10-11{T| 43.21 | 38.9 | 486 | 0.029]0.022| 0004 |0.011}18.3] 3463 | 265 | 300 | T.Seb| 2.70 | 0.009 | 0.009| 515 | 16 {201.1|{26| 3 |603.19|55.19| 57.61 | Oke
Lt3 L] 1259 { 16.8 | 21.1 | 0.029§0.022| 0004 0.011]18.3} 3463 | 175| 300 | T.Seb| 1.17 | 0.004} 0.004] 240 | 16 | 201.1| 1.2} 2 ]402.12| 36.8 | 39.63 | Oke
Btg 11-12|T| 1843 | 16.6 | 20.7 | 0.029] 0.022] 0.004 | 0.011|18.3| 3.463 | 173 | 300 | T.Seb| 1.15 0.004]| 0.004| 240 | 16 |201.1}1.2| 2 | 402.12| 36.8 | 38.63 | Oke
Lt3 L] 18.20 | 20.0 { 25.1 | 0.029} 0.022 0‘004: 0.011]18.3f 3.463 | 180 |} 300 | T.Seb| 1.39]0.004 | 0.004{ 265 | 18 | 201.1|1.3| 2 | 402.12| 36.8 | 39.63 | Oke
Btg 12-13|T| 34.18 | 30.8 | 38.5 | 0.0290.022| 0.004 |0.011[18.3] 3.483 | 236 | 300 | T.Seb} 2.14 | 0.007} 0.007| 407 | 16 | 201.1|2.0} 3 | 603.19] 55.19| 57.51 | Oke
Lt3 JLI 20.03 | 234 | 29.30.020§0.022| 0.004 {0.011}18.3| 3.463 | 208 ! 300 | T.Seb| 1.63| 0.005] 0.005| 310 | 16 | 201.11.5] 2 | 402.12] 36.8 | 3663 | Oke
Btg 13-14|T| 72.43 | 65.2 | 81.5 ] 0.029}0.022| 0.004 | 0.011{18.3| 3.483 | 343 | 300 [T.Ra Lihat Pada Perhitungan Balok TULANGAN RANGKAP
Lt3 [Lf 8.18 | 16.4 | 20.5 | 0.029]0.022§ 9.004 | 0.011{18.3| 3.463 | 172} 300 | T.Seb| 1.4 | 0.004] 0.004| 240 | 16 | 201.1]|1.2| 2 }402.12} 36.8 | 3083 | Oke
Btg 14-15|T| 25.80 | 23.2 | 2.0 | 0.029]0.022| 0.004 | 0.011]18.3| 3.463 | 205 | 300 | T.8eb] 1.61 ] 0.005}0.005] 307 | 16 [ 201.1|1.5] 2 | 402.12| 36.8 | 3963 | Oke
Lt3 Ll 17.85 | 204 } 255 0.029} 0.022 0.0041 0.011]18.3] 3483 | 192 | 300 | T.Seb} 1.42]0.005) 0.005] 270 } 16 | 201.1{1.3] 2 | 402.12] 36.8 } 39.83 | Oke




R

Balok Anak Tul Rangkap Pada Portal Arah X
Dimensi Balok Anak = (200 x 400) "b blk anak = 1200 mm
hblk anak = |/400 mm
Prosentase untuk menambah atau mengurangi pada distribusi monjen q = 30.(1-4/3.{(p-p’)/pb)) = 10 %
BATANG /AS /LT BALOK ANAK PORTAL ARAH X (AS B ]
Btg 2-3 Btg 34 Btg 4-5 1213 | Btg13-14 Btg 34 Btg 4-6 Btg 1212 | Bg 1314 Btg 23 Btg 13-14
LantalTump-Lap | Lt /Tump Lt 1/Tump Lt 4/Tump Lt 4/Tump{ Lt 4/Tump Lt 2/Tump | Lt 2/Tump (Lt 2Tump| Lt 2Tump | Lt 3/Tump | Lt 3/Tum
Mu(KN.m) 100.24 93.16 109.22 85.61 +20.79 85.76 81.48 71.81 107.57 85.88 72.43
Mu Distribs) 0.2 83.8 98.3 79.7 108.7 59.2 73.3 64.6 96.8 773 65.2
Mw® (KN.m) 112.770 104.805 122.873 09.666 135.889 73.980 91.665 80.786 121.016 98.615 81.484
fc (Mpa) 22.5 225 225 1225 225 225 225 225 225 225 225
fy TD (Mpa) 350 350 350 . 350 350 350 350 350 350 350 350
$1 0.85 0.85 0.85 . 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0‘85_‘
b ada (mm) 200 200 200 200 200 200 200 200 200 200 200
h ada (mm) 400 400 400 - 400 400 400 400 400 400 400 400
d (mm) 100 100 100 . 100 100 100 100 100 100 100 100
d ada (mm) 300 300 300 300 300 300 300 300 300 300 300
pb 0.0293 0.0263 0.0283 0.0203 0.0293 0.0293 0.0283 0.0203 0.0283 0,0293 0.0283
pmax 0.0220 0.0220 0.0220 0.0220 0.0220 0.0220 0.0220 0.0220 0.0220 0.0220 0.0220
p pakai 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110
m 18.301 18.301 18.301 148.301 18.301 18.301 18.301 18.301 18.301 18.301 18.301
Rn 3.463 3.463 3.463 3.463 3.463 3.463 3.463 3.463 3.463 3.463 3463
d periu (mm) 403.53 389.02 421.22 379.40 44297 326.84 363.82 341.55 418.03 373.51 343.02
Pakai Tul T.Rngkap | T.Rngkap | T.Rngkap { T.Rngkap | T.Rngkap T.Rngkap T.Rngkap | T.Rngka T.Rngkap T.Rngkap T.Rngkap
As1 (mm’) 660.03 660.03 660.03 1660.03 660.03 660.03 660.02 660.03 660.03 660.03 660.03
a (mm) 60.395 60.395 60.395 '60.395 60.395 60.395 60.39¢ 60.395 60.395 60.395 60.395
Mn1 (KN.m) 62.327 62.327 62.327 62.327 62.327 62.327 62.327 62.327 62.327 62.327 62.327
Tul.Desak Tul.Desak Tul.Desak Tul.Desak Tul.Desak  Tul.Desak Tul.Desak Tul.Desak | Tul.Desak  Tul.Desak Tul.Desak Tul.Desak
Mn2 (KN.m) 50.443 42.478 60.545 137.359 73.562 11.653 29.338 18.459 58.689 34.288 19.157
fs' (Mpa) -244 444 -244 444 -244.444 244.444 -244.444 -244 444 -244.444 -244.444 -244.444 -244 444 -244 444
18’ pakai 350.000 350.000 350.000 350.000 350.000 350.000 350.000 350.000 350.000 350.000 350.000
As' (mm’?) 720.813 606.828 864.935 533.703 1050.881 166.470 416.113 263.703 838.417 489.828 273.667
.12 tul (mm) 16 18 16 18 16 16 16 16 18 16 18
A1 (mm’) 201.082 201,062 | 201.082 201.082 201.062 201.082 201.062 201.062 201.082 201.062 201.062
n 3.584 3.018 4.302 2.654 5.227 0.8238 2.084 1.372 4170 2.438 1.361
n ada 4 4 ] .3 8 2 3 2 5 3 2
As' ada (mmz) 804.248 804.248 1005.310 603.186 1208.372 402,124 603.1E6 402,124 10C5.310 803.186 402.124
Tul.Tarik Tul.Tarlkk  Tul.Tarik  Tul.Tarik  [Tul.Tarlk Tul.Tarlk Tul.Tark Tul.Tartk Tul.Tarlk Tul.Tark Tul.Tarlk Tul.Tark
As (M?) 1380.841 1266.856 1524.963 11193]31 1710.909 826.499 1076.141 923,731 1498.445 1149.856 933.695
n 6.867 6.301 7.585 | 5937 8.500 4.111 5.367 4.594 7.453 5.716 4.644
n ada 7 7 8 8 9 ) 5 8 5 8 8 ]
As ada (mmz)i 1407434 1407.434 | 1608.495 1206.372 1809.657 1005.310 1206.372 1006.310 1608.485 1206.372 1005.310
p 0.023 0.023 0.027 ‘\ 0.020 0.03G 0.017 0.020 0.017 0.027 0.020 0.017
[ 0.013 0.013 0.017 | 0.010 0.020 0.037 0.010 0.007 0.017 0.010 0.007
p-p 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
fs' 324,022 324.022 324,022 324.022 324.022 324.022 224.022 - 324.022 324.022 324.022 324.022
a (mm) 60.656 60.656 62.021 59.280 63.387 57.925 59.280 57.825 62.021 59,290 57.925
Mn (KN.m) 114.685 114.885 128.961 100.401 143,230 86.111 100.401 86.111 128.981 100.401 86.111
|Sofety OK...t | oK.l }=oK.l ||l OK.t OK... | oK...!. OK...! COK.l i OK. _ OK..1 “OK.. 1




PORTAL ARAHX :Y=575M (ASC')

ERHITUNGAN _Mnak - BALOK ANAK

Balok TuI tumpuan | Tul Lapangan | AsTumphan As Lapangan ] paktuall| fs' |[fs'pakei] a | Mn1 | Mn2 | Mnak- [ Rn| |Mnak+
Anak stasfarkbwhidsalstasidsabwhitari] As (o | Asl ek |ps @ As @] ° | P | ®' |tu.tep| Mpa | Mpa |mm2| knm | kNm | kNm | Mpa | KNm
Btg6-7/179/1Lt1|3D16 [2D16[2D 16 | 2D 16] 603.19| 402.12 [ 402.12] 402.12 | 0.0101 | 0.0067] 0.0034] 0.0067 | 2172.06| 350.00 | 18.4 | 2046 [ 28.15[ 48.61 | 2.20 | 39.63
Btg6-7/183/Lt2[3 D16 [2D16]2D16 | 2 D 16] 603.19 | 4G2.12 [ 402.12] 402.12 | 0.0101 | 0.0067] 0.0034| 0.0067 | 2172.c6] 350.00 [18.4 | 20.46 | 28.15| 48.61 | 2.20 | 39.63
Btg6-7/193/Lt3|3D16 [2D16|2D16 | 2 D 16] 603.19 | 402.12 [ 402.12| 402.12 | 0.0101 | 0.0067] 0.0034| 0.0067 | 2172.c6] 350.00 | 18.4 | 20.46 | 28.15| 48.61 | 2.20 | 39.63
PERHITUNGAN M nak - BALOK ANAK

PORTAL ARAHX:Y=8,75M (ASC")
=" Balok - w;g‘rultumpuan -|-Tul Lapangan -} - As Tumpjsan--|-As Lapangan | - |- | L |paktual] - fo’ 1] fa'pakal * & 1-Mn1 | -Mn2 :{ Mnak- |- Rnf*| Moake
“Anak " {atasftaribwhidsalatas/dsalowhari{ As (i) | As! (dsk) [As"(dek] As (k) | Pl PP apl - Mpa: | Mpa | mm2] kNm | kNm :x‘?«": {.Mpa {: KNm
Btg6-7/178/Lt1|3D16 |2D16[2D16 | 3 D 16| 603.19 | 402.12 | 402.12] 603.19 | 0.0101 } 0.0067}0.0034| 0.0101 | 2172.¢6| 350.00 [ 18.4 | 20.46 | 28.15 | 48.61 | 3.19 | 57.51
Btg6-7/180/Lt2|3D16 |[2D16|2D16 | 3 D 16] 602.19| 402.12 | 402.12] 603.19 | 0.0101 [ 0.0067{0.0034] 0.0101 | 2172.¢6 | 350.00 | 18.4 | 20.46 | 28.15 | 48.61 | 3.19| 57.51
Btg6-7/194/1Lt3|{3D16 [2D16[2D16 [ 3 D 16] 603.19 | 402.12 | 402.12] 603.19 | 0.0101 [ 0.0067] 0.0034| 0.0101 | 2172.¢6| 350.00 [18.4 | 20.46 | 28.15 | 48.61 | 3.19 | 57.51




N PERHITUNGAN M nak - BALOK ANAK
PORTAL ARAHX ; Y=0m (AS B)
Salok Tul tumpuan | Tul Lapangan | As Tumpugn | As Lapangan . paktuall fs' |[fs'pakel] a [ Mn1 | Mn2 | Mnak-| Rn |[Mnake
Anak atasAarikpwhidsaiatas/dsabwhAarK As (i) | As' (dsk)|As' (dsk) As (k) | ° P[P lvuLep| Mps | Mpa [mme| knm | kNm | kNm | Mpa | kNm
Btg 1-2 Lt1 3D16 |2D16}2D16 | 2 D 16| 603.19 | 402.12 | 402.12| 402.12 } 0.0101 } 0.0067]| 0.0034| 0.0067 |} 2172.06] 350.00 {18.4 | 20.46 28.151 48.61 2.20|1 39.63
Blgz3 L1 |7D16 |4D16|2D16 | 2D 16| 1407.4| 804.25 | 402.12| 4021 | 0.0235]0.0134[0.0101] 0.0067 | 324.02 | 324.02 |60.7 | 6257 | 5212 |1146p | 2.20]| 39.63
Btg34 L1 |7D16 |4aD16]2D16 | 3 D16] 1407 4| 804.25 | 402.12] 603.19 | 0.0235 | 0.0134]0.0101] 0.0101 | 324.02 | 324.02 [60.7 | 6257 | 52.12 | 1146 | 3.19|[ 57.51
Bigas Lt1 |8D16 |5D16|2D16 | 3 D 16| 16085 | 1005.31 | 402.12| 603.19 | 0.0268 | 0.0168]0.0101] 0.0901 | 324.02 | 324.02 [620 | 6381 65.15[128.96 | 3.19][ 57.51
Blg56 Lt1 |3D16 |2D16|2D16 | 2D 16| 603.19] 40p.12 | 402.12] 402.12 | 0.0101 | 0.0067| 0.0034] 0.0067 | 2172.06| 350.00 [18.4 | 20.46 | 28.15 | 48.61 | 2.20]| 39.63
Blg67 L1 |3D16 |2D16|2D16 | 2 D 16| 603.19 | 402.12 | 402.12| 402.12 | 0.0101 |0.0067]0.0034] 0.0067 [2172.06] 350.00 [18.4 | 20.46 | 28.15] 48.61 | 2.20|| 39.63
Btg78 Lt1 |3D16 |2D16|2D16 | 2D 16| 603.19 | 402.12 | 402.12| 402.12 | 0.0101 | 0.0067| 0.0034] 0.0067 | 2172.06| 350.00 | 18.4 | 20.46| 28.15| 48.61 | 2.20|| 30.63
Blg69o Lt1 |3D16 |2D16]2D16 | 2D 16| 603.19 | 402.12 | 402.12] 402.12 | 0.0101 | 0.0067| 0.0034| 0.0067 | 2172.06 | 350.00 | 18.4 | 20.46 | 26.15 | 48.61 | 2.20|] 39.63
Blg910 Lt1_ |3D16 |2D16|2D16 | 2D 16] 603.19 | 402.12 | 402.12| 402.12 | 0.0101 | 0.0067] 0.0034| 0.0067 [ 2172.06] 350.00 | 18.4 | 20.46 | 28.15| 46.61 | 2.20]| 39.63
Big10-11 Lt1__ |3D16 |2D16] 2D 16 | 2 D 16| 603.19 | 402.12 | 402.12] 402.12 | 0.0101 {0.0067] 0.0034] 0.0067 | 2172.06] 350.00 | 18.4 | 20.46 | 28.15| 4861 | 2.20 | 39.63
Big1112 Lt1__ |3D16 |2D16| 2D 16 | 3 D 16] 60319 ] 402.12 | 402.12| 603.19 | 0.0101 | 0.0067| 0.0034] 0.0901 | 2172.06| 350.00 [18.4 | 20.46 | 28.15| 4861 | 3.19| 67.51
Btg1213 Lt1_|6D16 |[3D16|2D16 | 3D 16| 1206.4| 603.19 | 402.12| 603.19 | 0.0201 | 0.0101] 0.0101] 0.0101 | 324.02 | 324.02 |59.3 | 61.31| 39.00 | 10040 | 3.19 | 57.51
Btg 13-14 Lt1 9D16 |6D16[2D16 | 2D 16] 18056 | 1206.37 | 402.12] 402.12 | 0.0302 | 0.0201|0.0101| 0.0067 | 324.02 | 324.02 |63.4 | 65.05 78.18 | 143.23 | 2.2C | 32.63
Btg 14-15 Lt1 3D16 |2D16|2D16 |2 D 16| 203.19| 402.12 | 402.12| 402.12 | 0.0101 | 0.0067|0.0034| 0.0067 { 2172.06| 350.00 | 18.4 | 20.46 28.15) 486 2201 39.63
Btg 1-2 L2 3D16 {2D16{2D16 | 2D 16{ 503.19| 402.12 { 402.12| 402.12 | 0.0101{0.0067]0.0034| 0.0067 | 2172.06| 350.00 {184 | 20.46 28.15 | 48.6 220} 39.63
Bg23 Ltz |8D16|5D16|2D16 | 2D 16| 1608.5 | 10D5.31)| 402.12 | 402.12 | 0.0268 | 0.0168] 0.0101| 0.0067 | 324.02 | 324.02 |62.0 | 6381 | 651512696 | 2.2q | 39.63
Big34 Ltz |5D16 |2D16|2D16 | 2D 16| 1005.3| 44212 | 402.12| 402.12 | 0.0168 | 0.0067]0.0101] 0.0067 | 324.02 | 324.02 |57.9 | 60.05| 26.06| 86.11 | 2.2q | 39.63
Biga5 Lt2 |6D16|3D16]|2D16 | 3D 16| 1206.4| 603.15 | 402.12| 603.19 | 0.0201 | 0.0101|0.0101| 0.0101 | 324.02 | 324.02 |593 | 61.31| 39.09 | 10040 | 3.19 | 57.51
Big56 Lt2 |3D16 |2D16|2D16 | 2D 16| 603.19] 402.12 | 402.12| 402.12 | 0.0101 | 0.0067| 0.0034| 0.0067 | 2172.06| 350.00 | 18.4 | 2046 | 28.5] 48.61 | 2.20 | 39.63
Big67 Lt2 13D16|2D16]2D16 | 2D 16] 603.19| 402.12 | 402.12] 402.12 | 0.0101 | 0.0067| 0.0034| 0.0067 | 2172.06] 350.00 |18.4 | 2046 | 28.15| 4861 | 2.20 | 39.63
Big78 Lt2 |3D16 |2D16|2D16 | 2D 16| 603.19| 402.12 | 402.12 | 402.12 | 0.0101 | 0.0067| 0.0034] 0.0057 | 2172.06] 350.00 | 18.4 | 20.46 | 28.15 | 46,61 | 2.20 | 39.63
Btg89 W12 |3D16 |2D16|2D16 | 2D 16] 60319 | 402.12 | 402.12] 402.12 | 0.0101 | 0.0067] 0.0034] 0.0067 | 2172.06| 350.00 | 18.4 | 2046 | 28.15| 46.61 | 2.20 | 39.63
Blg910 (12 |3D16 |2D16|2D16 | 2D 18| 60319 42.12 | 402.12| 402.12 | 0.0101 | 0.0067| 0.0034| 0.0067 | 2172.06| 350.00 | 184 | 2046 | 28.15| 4861 | 2.20 | 39.63
Btg 10-11 Lt2 3D16 |2D1612D16 | 20 16| 603.19 | 402.12 | 402.12| 402.12 | 0 0101 | 0.0067| 0.0034| 0.0067 | 2172.06| 350.00 1184 | 20.46 28.15 1 48.61 2.2¢ 39.63
Btg 11-12 Lt2 3D16 |2D16|2D16 3 D16] 603.19| 40z.12 { 402.121 603.19 | 0.0101 j 0.0067}0.00341 0.0101 [ 2172.061 350.00 |184 | 20.46 28.15 | 48.61 3.19 | 57.51
Blg12-13 Lt2 _ [5D16 [2D16]2D16 | 2D 16] 10053 | 4P2.12 [ 402.12| 402.12 | 0.0168 | 0.0067| 0.0101| 0.0067 | 324.02 | 32402 |57.9 | 60.05| 26.06 | 86.11 | 2.20 | 39.63
Blg1314 Lt2__|6D16 |5D16|2D16 | 2D 16] 1606.5 | 1005.31] 402.12| 402.12 | 0.0268 | 0.0168]0.0101| 0.0067 | 324.02 | 324.02 |620 | 63.81| 651512896 | 2.20 | 39.63
Btg 14-15 Lt2 3D16 |2D1612D16 | 2D 16} 60319 402.12 402.12}| 402.12 | 0.0101 1 0.0067 | 0.0034| 0.0067 | 2172.06| 350.00 | 184 | 20.46 28.15 | 48.61 2.26) 39.63
|
\
L




- Balok - - | Tultumpuan | Tul Lapangan | ‘As Tumpuan | As Lapangan o - |paktial] - fo* |to'pakai] a | Mnt [ Mn2 | Mngk-] Rni [Mnake

- Anak ates/arikbwhidsalaias/dsabwhitar As (k) | AY @sk) [as @] As )| © 1 ° | °' [vu.iap| Mpa | Mpa |mm2| kNm | km KNL_ Mpl - KNm
Big12 U3 |3D16|2D16|2D16 | 2D 16| 603.19| 4p2.12 | 402.12| 402.12 | 0.0101 | 0.0067| 0.0034| 0.0067 | 2172.06 | 350.00 | 16.4 | 20.46 | 28.15 | 48.61 | 2.20 | 39.63
Big23 Lt3 |6D16 |3D16|2D16 | 2D 16| 12064 | 603.19 | 402.12| 402.12 | 0.0201 | 0.0101] 0.0101| 0.0067 | 324.02 | 324.02 [59.3 | 61.31 | 39.00 | 100.40 | 2.2 | 39.63
Big34 t3 |3D16 [2D16|2D16 | 2D 16| 603.19 | 4p2.12 | 402.12| 402.12 | 0.0101 | 0.0067 | 0.0034| 0.0067 | 2172.06| 350.00 | 18.4 | 20.46 | 28.15 | 48.61 | 2.2 | 39.63
Btg45 U3 |3D16 |2D16|2D16 | 2D 16 603.19 | 402.12 | 402.12| 402.12 | 0.0101 | 0.0067] 0.0034] 0.0067 | 2172.06| 350.00 [18.4 | 20.46 [ 28.15 | 48.61 | 2.2p | 39.63
Blg56 t3 |3D16[2D16[2D16 | 2D 16] 603.19| 402.12 | 402.12| 402.12 | 0.0101 | 0.0067| 0.0034| 0.0067 | 2172.06| 350.00 [18.4 | 20.46 | 28.15 | 48.61 | 2.2D | 39.63
Blg67 Lt3 |3D16 |2D16|2D16 | 2D 16] 603.19| 402.12 | 402.12] 402.12 | 0.0101 | 0.0067] 0.0034] 0.0067 | 2172.06] 350.00 [18.4 | 20.46 | 28.15] 48.61 | 2.2D | 39.63
Blg78 Lt3 |3D16 |2D16|2D16 | 2D 16] 603.19| 402.12 | 402.12] 402.12 | 0.01010.0067] 0.0034] 0.0067 | 2172.06| 350.00 [18.4 | 2046 | 28.15 | 48.61 | 2.2p | 39.63
Btg89 Lt3 |3D16|2D16]2D16 | 2D 16] 603.19| 402.12 | 402.12| 402.12 | 0.0101 | 0.0067] 0.0034| 0.0067 | 2172.06] 350.00 [ 18.4 | 20.46| 28.15] 48.61 | 2.2 | 39.63
Btgs-10 Lt3 |3D16 |[2D16|2D16 | 2D16] 603.19| 402.12 | 402.12] 402.12 | 0.0101 | 0.0067] 0.0034| 0.0067 [ 2172.06] 350.00|18.4 | 2046 | 28.15] 4861 | 2.2p | 39.63
Blg1041 Lt3 |3D16 |2D16]2D16 | 2D 16] 603.15 | 402.12 | 402.12] 402.12 | 0.0101 | 0.0067] 0.0034] 00057 | 2172.06] 350.00 | 18.4 | 20.46| 28.15| 48.61 | 2.20 | 39.63
Btg11-12 Lt3  |3D16 |[2D16|2D16 | 2 D 16] 603.19 | 402.12 | 402.12| 402.12 | 0.0101 | 0.0067] 0.0034] 0.C087 | 2172.06| 355.00 | 18.4 | 20.46 | 28.15 | 48.61 | 2.2b | 39.63
Btg12-13 Lt3  |3D16 |2D16]2D16 | 2D 16] 603.1a | 402.12 [ 402.12] 402.12 | 0.0101 | 0.0067 0.0034] 0.0067 | 2172.06] 350.00 [18.4 | 2046 | 26.15[ 4861 | 2.20 | 39.63
Blg13-14 Lt3 _ [5D16 |2D16[{2D16 | 2D 16] 1005.2 | 402.12 | 402.12| 402.12 | 0.0168 [0.0067 | 0.0101 | 0.0067 | 324.02 | 324.02 [57.9 | 60.05]| 26.06 | 86.41 | 2.20 | 39.63
Btg 14-15 Lt3 3D16 |2D16|2D16 | 2 D16 603.1¢ ?;02.12 402.12| 402.12 | 0.0101 }0.0067| 0.0034| ©0.0067 | 2172.06] 350.00 {18.4 | 20.46 28.15 | 48.81 220 ] 39.63




TULANGAN GESER BALOK ANAK

)

PORTALARAHX ;Y=575M (ASC') TINJAUAN ARAH X
fc = 22.5 Mpa L= 4 m bkim= | 600 mm
fy TP = 300 Mpa Stul = 10 mm hkim = 600 mm
TD = 350 Mpa
" BALOK _ f'tn | “VD VLol bt-h | d {-Mnakb [iMnakb'| -Vg. Vub | Yu)b pakai G;!’,ul] DI daerah sendi plastis Di luar send| plastis
Ak | m | o | e Jemm)mimlem)| oonm) | oom) | g | oy | 0w dmm) s o) s (mm) ] TulGeser [vu bkN) ] Ve (<) T s o) [ls (mm) [Tul. Geser
Btg6-7/Lt1 34 43.48 9.39] 200 | 400} 300 48.61 39.63 ) 52.87 78.22 74.22 10 | 12369 ) 75.00 | P10- 70 67.54 47.43 65.13 ].150.00 JP10- 150
Btg6-7/Lt2 | 34 43.53 9.43) 200 } 400 } 300 48611 3963] 52.96 78.32 74.31 10 | 12385} 75.00 | P10- 70 67.63 47.43 65.28 ]/150.00 }P10 - 150
Btg6-7/Lt3 | 34 43.78 9.38} 200 } 400} 300 48.61 39.63) 53.14 78.51 74.50 10 | 12417 ] 75.00 1 P10-T70 67.82 47.43 65.60 }/150.00 }P10 - 150
TULANGAN GESER BALOK ANAK
PORTALARAHX;Y=8,75M (ASC") ; TINJAUAN ARAH X
fc = 225 Mpa L= 4 m bkim=| 600 mm
fy TP = 300 Mpa Btul = 10 mm hkim=| 600 mm
fy TD = 350 Mpa
BALOK Ln vD VL b h d | Mnakb|] Mnakbd' ] Vg Vub | Vubpew |3 Tull DI daerah sendi plastis DI luar sendl tis
ANAK m | N ] &N Lmmlmm)mm) «Nm) | &«Nm) | ®N) | ®N) | ®N)  Jmm)] Vs (kN) | s (mm) | Tul.Geser {vubKN)] ve (KN) ] Vs (KN | s (mm) [ Tul Geser
Btg6-7/Lt1 34 43.95 9.69] 200 | 400} 300 48.61 5751} 53.64 83.63 78.81 10 | 131.36 | 75.00 | P10- 70 70.78 47.43 70.53 | 150.00 |P*0 - 150
Btg6-7/Lt2 | 34 43.95 9.69{ 200 { 400 { 300 48.61 5751} 53.64 83.63 78.81 10 | 131.36 | 75.00 | P10- 70 70.78 47.43 70.53 | 150.00 [P10- 150
Btg6-7/Lt3 | 34 4409 9.711 200 { 400 | 300 48.61) 5751 53.80 83.80 78.98 10 | 13164 | 75.00 {P10- 70 70.95 47 43 70.81 | 150.00 jP10- 150




! TULANGAN GESER BALOK ANAK
PORTALARAHX; Y=0m (ASB) ~ TINJAUAN ARAH X

fc = 22.5 Mpa L= 4 m bkim=( 600 mm
fy TP = 300 Mpa Ztul = 10 mm hkim= 600 mm

TD = 350 Mpa :

BALOK , | tn | vD, | V. ] b ] h | d | Mnakb|Mnakb'| Vg | Vub |Vubpas [@Tull Dideerahsendiplastis | Di luar sendi plastis |

Ak L] oy | Jemmbemyemm)l (Nm) | kNm) | 6N [ 0N | 0N) L(mm)l Ve (KN) | s (mm) | Tul Geser | Vub(kN)| Vo (KN) | Vis (KN) 1's (mm) ] Tul. Geser
Btg1-2 Lt1 ] 34 32.3 4.73] 200 ] 400} 300] 4861] 3963| 37.03 | 61.59 57.58 | 10 | 95.97 | 75.00 | P10 - 70 50.90 | 47.43 150.00 |P10 - 150
Big2-3 Lt1] 34| 5129 10.79] 200 | 400 | 300 ) 114.69| 3963 | 62.08 | 10490 | 97.89 | 10 | 163.15 | 75.00 | P10-70 86.21 47.43 146.88 |P10 - 140
Btg34 Lt1 ]| 341 244 9.83] 200} 400 ) 300] 114691 57.51] 3423 | 80.26 7244 | 10 } 120.73 { 75.00 | P10- 70 59.40 | 47.43 150.00 jP10 - 150
Big4-5 Lt1] 34 2578 5.61] 200 | 400 | 300 | 128.96 57.51| 3139 | 80.35 7248 | 10 | 12080 | 75.00 | P10-70 58.37 | 4743 150.00 |[P10 - 150
Btig56 Lt1 ] 34 | 34.68 5.07| 200 | 400] 300} 48.61 39.63| 39.75 | 64.45 6044 | 10 | 100.73 | 75.00 | P10- 70 53.76 | 4743 150.00 P10 - 150
Btg6-7 Lt1 | 34 31.41 4.54] 200 | 400 300] 48.61 39.63| 3595 | 6046 56.45 10 | 94.08 | 75.00 | P10- 70 49.77 47.43 150.00 |P10 - 150
Btg7-8 Lt1 ] 34| 32.19 4.55] 200 | 400] 300 48.61 3963| 3674 | 61.29 5728 | 10 | 9547 | 75.00 |P10-70 50.60 | 47.43 150.00 jP10 - 150
Btg8-9 Lt1] 34 31.13 4.52] 200 } 400 ] 300; 48.61 39.63} 3565 | 60.14 56.14 10 } 9356 | 75.00 |P10-70 49.46 47.43 150.00 }P10 - 150
Btg9-10 L1 | 34 31.4 4.53| 200 | 400 ] 300 | 48.61 3963 | 3593 | 60.44 5643 | 10 | 94.05 | 75.00 | P10- 70 49.75 | 47.43 150.00 P10 - 150
Btg 10-11 Lt1 | 34 | 3596 5.01] 200 | 400 | 300] 48.61 39.63| 4097 | 65.73 61.72 10 | 102.87 | 75.00 {P10- 70 5504 | 4743 150.00 P10 - 180
Btg 11-12 Lt1 ]| 34 25.78 5.61] 200 | 400 | 300 | 48.61 57.5611 31.39 | 60.27 55.45 10 | 9242 | 75.00 |P10-7Q 4742 4743 150.00 §P10 - 150
Btg 12-13 Lt1 | 34 22.61 9.59] 200 | 400 ] 300 100.4¢ 57511 3220 | 74.45 67.28 10 | 112.13 | 75.00 | P10- 70 55.32 47.43 150.00 4P10 - 150
Btg 13-14 Lt1 | 34 51.04 10.76] 200 | 400 | 300 | 143.23 3963 | 6180 | 111.95] 103.65 10 | 172.74 ] 75.00 | P10- 70 89.80 47.43 138.27 }P10 - 130
Btg 14-15 Lt1 | 34 323 4.73] 200 | 400 | 300 48.61 3963 | 37.03 | 61.59 57.58 10 | 9597 § 7500 JP10-70 50.90 47.43 150.00 |P10 - 150
Btig1-2 Lt2}| 34 | 31.77 4.55| 200 {400 300| 4861 ] 39.63| 3632 | 60.85 5684 | 10 ) 84.73 | 75.00 |P10-70 50.16 | 47.43 150.00 |P10 - 150
Btg2-3 12 ]| 34| 5824 13.7} 200 | 400 | 300 | 128.96| 3963 | 71.94 | 11893 | 11127 | 10 | 18545 | 75.00 | P10- 70 98.51 47.43 121.09 [P10- 120
Btg34 Lt2 ] 34| 2585 11.47| 200 { 400} 300] 86.1 3963) 3732 | 71.55 6584 | 10 | 10873 ] 75.00 ] P10-70 56.32 | 4743 150.00 IP10 - 150
Btgd-5 Lt2 ] 34 | 2545 6.64} 200 ) 400 300} 10040 | 57.51] 32.09 | 74.33 67.16 | 10 | 11194 | 75.00 | P10- 70 55.21 47.43 150.00 P10 - 150
Btg56 1t2 | 34| 3556 5.68| 200 | 400 | 300] 48.61| 39.63| 41.24 | 66.01 62.00 | 10 | 10334 | 75.00 | P10-T70 55.33 | 47.43 150.00{®10 - 150
Btg6-7 Lt2} 34 | 3137 4.55] 200 { 400§ 300] 4863} 39.631 3592 | 60.43 5642 | 10 ] 94.03 | 75.00 | P10-70 49.74 | 4743 150.00 [P10- 450
Blg7-8 Lt2 ] 34| 3238 4550 200 | 400} 300] 486%| 39.63] 3693 | 61.49 5748 | 10 | 9580 | 75.00 {P10-70 50.80 | 4743 150.00({P10 - 150
Big8-9 Lt2 | 34| 31.15 4.52| 200 [ 400] 300| 4861} 3963| 3567 | 60.16 5616 | 10 § 98359 | 75.00 |P10-7C 4948 | 4743 150.00|{P10 - 150
Btg9-10 Lt2 | 34 314 4.54) 200 | 400 } 300 48.61 39.63 ] 35.94 | 60.45 56.44 10 | 94.07 | 75.00 |P10-70 49.76 47.43 150.00(|P10 - 150
Btg10-11 it2 | 34 | 37.08 5.72] 200 | 400} 300| 48.61 39.€3| 4280 | 67.65 6364 | 10 | 106.07 | 75.00 | P10- 70 5696 | 4743 150.00||P10 - 150
Btg 11-12 Lt2 | 34 25.67 6.66] 200 | 400 | 300 48.61 5751 | 32.33 | 61.26 56.44 10 | 84.06 | 75.00 | P10-70 48.41 47.43 150.00||P10 - 150
Btg 12-13 Lt2 | 34 | 2595 11.52] 200 | 400 300] 86.11 3963 | 3747 | 7.70 6599 | 10 | 109.99 | 75.00 | P10- 70 5648 | 47.43 150.00/jP10 - 150
'‘Btg 13-14 12 | 34 | 5853 13.73§ 200 | 400} 300 | 12896} 39.63| 72.26 | 119.26 | 111.60 | 10 | 186.01 | 75.00 | P10- 70 98.84 | 47.43 120.52||P10 - 120
Btg 14-15 Lt12 | 34 | 31.77 4.55| 200 | 400 | 300 | 486} 39.63| 36.32 | 60.85 5684 | 10 | 94.73 | 75.00 |Pt0-70 50.16 | 4743 150.00|{P10 - 150




BALOK tn vD VL b h d | Mnakb|| Mnakb'| Vg Vub | Vu.b pakal QTuIFDI daerah sendi plastis i Di luar sendl plastis

ANAK m) | ®N) | KNy [mm)lmm)mm) ®Nm) || ®Nm) | kN) | &N (KN) | tmm)| Vs (KN) | & (mm) | Tul.Geser [vubN)| Ve (KN | vs (KN) ||s (mm) | Tul. Geser
Btg12 L3 | 34| 3398 4.77] 200 ] 400] 300] 4861]] 3963 3875 | 6340 | 59.39 | 10 | 9898 | 75.00 [P10-70 5271 | 4743 | 4042 [ 150.00 JP10- 150
Big23 Lt3 | 34 | 5204 10.88| 200 | 400 | 300| 10040|| 3963 | 6292 | 10210 | 9574 | 10 [ 159.57 | 75.00 [P10- 70 8515 | 47.43 | 94.47 | 14964 [P10- 140
Big34 L3 | 34| 17.71 9.51] 200] 400} 300 4861]] 3963]| 2722 | 5129 | 4728 | 10| 78.81 | 75.00 [P10-70 4060 | 47.43 | 20.24 |[150.00 {P10- 150
Big4-5 Lt3 | 34 | 22.38 568] 200 400 | 300] 4861]] 3963| 2806 | 5217 | 48.17 | 10 | 80.28 | 75.00 {P10- 70 4149 | 4743 | 21.71 [ 150.00 fP10- 150
Bigs56 Lt3 | 34 | 3588 491|200 | 400 | 300] 4861|| 3963| 4079 | 6554 | 6153 | 10 | 102.55 | 75.00 [P10- 70 5485 | 4743 | 43.99 | 150.00 [P10- 150
Btg6-7 Lt3 | 34 | 3133 454] 200/ 400 | 300| 4861]] 3963| 3587 | 6037 | 5637 | 10 | 93.94 | 75.00 {P10- 70 4969 | 47.43 | 3538 [ 150.00 [P10- 150
Big7-8 Lt3.| 34 | 3165 454] 200|400 ] 300| 4861 3963| 3619 | 6071 | 5670 | 10 | 94.50 | 75.00 |P10-70 5002 | 47.43 | 3594 [ 150.00 [P10- 150
Big89 Lt3 | 34| 31.21 452] 200 | 400§ 300| 4861]] 3963} 3573 | 6023 | 5622 | 10 | 9370 | 75.00 |P10- 70 4954 | 4743 | 3513 | 150.00 jP10- 150
Big9-10 Lt3 | 34 | 31.32 4.55] 200 | 400 | 300| 4861]] 39.63| 3587 | 6037 | 56.37 | 10 | 93.94 | 75.00 [ P10-70 4969 | 47.43 | 35.38 | 150.00 JP10- 150
Btg10-11 1t3 | 34 | 38.27 4.95] 200 | 400 ] 300] 4861]] 3963| 4122 | 6599 | 6198 | 10 | 103.31 | 75.00 [P10- 70 5530 | 47.43 | 44.74 | 150.00 JP10- 150
Btg11-12 13 | 34 | 2242 569] 200 | 400] 300] 4861|] 39.63] 28.11 | 5223 | 4822 | 10 | 80.36 | 75.00 | P10- 70 4154 | 47.43 | 21.80 | 150.00 JP10- 150
Big12-13 1t3 | 34 | 17.84 9.51] 200 | 4001 300} 4861|] 3963| 2735 | 5143 | 4742 | 10| 79.03 | 75.00 [P10- 70 4074 | 47.43 | 20.47 [ 150.00 |P10- 150
Btg13-14 Lt3 | 34 | 52.14 10.89] 200 [ 400 [ 3001 86.11]] 3963| 6303 | 9854 | 9283 | 10 | 154.72 | 7500 |P10- 70 8331 | 4743 | 91.42 [ 150.00 JP10- 150
Btg 14-15 Lt3 | 34 | 33.986 4.77] 200 [ 400 | 300| 4861]] 3963| 3875 | 6340 | 5938 | 10 | 98.98 | 75.00 [P10- 70 5271 | 47.43 | 40.42 | 150.00 jP10- 150




vm_ﬂI_._.,,CZO>Z TULANGAN BALOK RING ARAHX (AS-C)
Dimensi Balok Ring = {450 x 800) bbk= 450 mm - ' bkim= 600 mm
fc' 225 MPa hbk= 800 mm hkim= 600 mm
fy: 350  MPa Ptul= 19  mm : Comb. Gempa Y
Prosentase untuk menambah atau mengurangi pada distribusi Bo%m: q=30.(1-4/3.{(p-p')/pb}) = 10 %
PORTAL ARAH X ; Y=2,75m (AS C) : ‘ _
‘ Muawal| Mu | Mu¢ , p m|| Rn d |dada] Tul |:Rn P | Aspv | @] Aw Tul | :Asade
FRAME KNm | Distrb | KNm pb-|pmax|pmin| L mm|| periu | petu | mm | Pakal| baru nou.- pakai| ‘mm? |mm{:mm? Pakai | mm? | mm |- ¥Nm: |
Btg1-2 |T| 138 12.4 | 156 | 0.029{ 0.022 | 0.004 | 0.011] 18.3] 3.463 | 100 | 700 | T.5eb | 0.07 | 0.0002|0.004| 1260 | 18{283.53 6 417.65{ 57.65 | 333.02{ Oke
138 L 15.3 16.7 | 20.8 } 0.029, 0.022 ] 0.004{0.011] 18.3(] 3.463 | 116 | 700 | T.Seb | 0.09{ 0.0003/0.004} 1260 | 19| 283.53 6 |1417.65] 57.65 | 333.02| Oks
Btg2-3 |T| 298 26.9 | 336 |0.029| 0.022 [ 0.004|0.011| 18.3]| 3.463 | 147 | 700 | T.5eb ] 0.15 | 0.0005]0.004] 1260 | 18| 283.53 6 11417.65] 57.65 | 333.02| Oke
141 L 10.0 13.0 | 16.2 ] 0.029] 0.022 ] 0.004 | 0.011] 18.3] 3463 | 102 | 700 | T.Seb | 0.07 | 0.0002]|0.004| 1260 | 18] 283.53 6 |1417.65] 57.65 | 333.02| Oke
Btg34 |T| 184 16.6 | 20.7 | 0.029} 0.022 | 0.004 | 0.011] 18.3]] 3463 { 115 | 700 | T.Seb | 0.09 { 0.0003{0.004{ 1260 { 19| 283.53 6 {1417.65] 57.65 | 333.02| Oke
142 L 4.6 6.4 8.0 |0.029} 0.022]0.004]0.011] 18.3] 3463 | 72 | 700 | T.Seb | 0.04 | 0.0001 |0.004] 1260 | 19} 283.53 5 |1417.65] 57.65{333.02] Oke
Btg4-5 |T| 426 38.3 | 47.9 10.029] 0.022 { 0.004 ] 0.011] 18.3]] 3.463 | 175 | 700 | T.Seb | 0.22 1 0.0007 | 0.004| 1260 |19|283.53|444| & |1417.65] 57.65]333.02| Oke
143 L] 20.0 243 | 30.3 ]0.029] 0.022 ] 0.004|0.011] 18.3]] 3463 | 139 | 700 | T.Seb | 0.14 | 0.0004 | 0.004{ 1260 | 19| 283.53|4.44| & |1417.65| 57.65 | 333.02| Oke
Btg56 |T] 629 56.6 | 70.7 {0.029] 0.022 | 0.0u4 [ 0.011] 18.3|| 3.463 | 213 | 700 | T.Seb | 0.32 [ 0.0010|0.004| 1260 |19|283.53[444] 5 |1417.65{ 5765 |333.02] Oke
144 L 29.0 353 | 44.1 0.029] 0.022 | 0.004 | 0.011] 18.3|] 3.463 | 168 | 700 | T.Seb | 0.20 | 0.0006{0.004| 1260 | 19} 283.53|4.44 5 1417.65| 57.65 | 333.02| Oke
Btg 6-7 T 10.1 9.1 11.4 | 0.029]| 0.022 | 0.004 | 0.011} 18.3]| 3463 | 86 | 700 | T.Seb | 0.0510.000210.004{ 1260 |19}{283.53|4.44 5 [1417.65| 57.65{333.02] Oke
145 L 20.8 21.8 | 27.3 {0.029} 0.022 | 0.004 | 0.011] 18.3]} 3.463 | 132 | 700 | T.Seb | 0.12 | 0.0004 |0.004| 1260 | 19| 283.53|444| & 1417.65| 57.65 | 333.02| Qke
Btg 7-8 T 27.5 248 | 31.0 ([0.029] 0.022 1 0.004 { 0.011] 18.3[] 3.463 | 141 | 700 | T.Seb | 0.1410.000410.004| 1260 | 19| 283.531444{ & 1417.65] 57.65 | 333.02] Oke
146 L 13.4 16.1 | 20.2 | 0.029} 0.022 | 0.004 | 0.011] 18.3)] 3.463 | 114 | 700 | T.Seb | 0.09 | 0.0003 |0.004] 1260 |19} 283.53|{4.44] & |1417.65] 57.65 | 333.02]| Oke
Btg8-9 |T| 187 16.8 | 21.0 {0.029] 0.022 | 0.004§0.011118.3(| 3463 | 116 | 700 | T.Seb | 0.10{0.0003/0.004] 1260 |19)283.531444] & |1417.65| 57.65]333.02] Oke
147 L 48 6.7 8.3 [0.029] 0.022 | 0.004]0.011] 18.3|] 3463 | 73 | 700 | T.Seb] 0.04 | 0.0001}0.004] 1260 j19]283.53}444] & |1417.65| 57.65 | 333.02] Oke
Btgs-10 |T 8.6 7.7 9.7 {0.0291 0.022 1 0.004{0.011] 18.3|f 3463 | 79 | 700 | T.Seb | 0.04 | 0.0001 }|0.004] 1260 |18]|283.53j1444] 6 |1417.65{ 57.65]333.02| Oke
148 L 15.3 16.2 | 20.2 | 0.0294 0.022 } 0.004 ] 0.011] 18.3]] 3.463 | 114 | 700 | T.Seb § 0.09] 0.0003 |0.004! 1260 } 19| 283.53[4.44] &5 [11417.65| 57.65 | 333.02| Oke
Btg10-11 |T| 488 43.9 | 54.9 10.029] 0.022 | 0.0040.011] 18.3|| 3463 | 188 | 700 | T.Seb ] 0.25 0.0008{0.0041 1260 |19]283.53]1444] 6 |]1417.65| 57.65}333.02} Oke
149 L 13.8 18.7. 1 23.3 1 0.029} 0.022 | 0.004 | 0.011] 18.3|} 3.453 | 122 | 700 | 7.Seb ]| 0.11] 0.0003[0.004| 1260 |[19]283.53|4.44] & |1417.65| 57.65 | 333.02] Oke
Btg11-12 111 379 341 | 42.6 0.029] 0.022 | 0.00410.011] 18.3|l 3463 | 165 ! 700 | T.8eb ] 0.19]0.0006]0.004] 1260 {19]283.53{4.44] 5 }1417.65] 57.65]333.02| Oke
150 L 5.5 9.3 | 11.7 | 0.029] 0.022 | 0.004 | 0.011] 18.3]} 3.463 | 86 | 700 | T.Seb | 0.050.00020.004| 1260 |19]283.53]4.44]| 5 |1417.65]| 57.65]333.02{ OQke
Btg 12-13 | T} 195 17.6 | 22.0 10.029{ 0.022 ] 0.00410.011} 18.3)) 3.463 | 119 ] 700 | T.Seb } 0.10 } 0.00030.004| 1260 |19]283.53|4.44] 5 |1417.65] 57.65 | 333.02| Oke
151 L 4.9 6.8 8.6 ]0.029} 0.022 | 0.004 | 0.011] 18.3} 3463 | 74 | 700 { T.Seb | 0.04 | 0.0001]0.004] 1260 | 19]283.53]4.44] 5 |[1417.65| 57.65 | 383.02 @_6
Btg 13-14 {T|{ 310 279 | 34.8 1 0.029] 0.022 | 0.004| 0.011] 18.3|] 3.463 | 150 | 700 | T.Seb ] 0.16 | 0.00050.004| 1260 |19]283.53|444] 5 |1417.65| 57.65 | 383.02 G_S
152 L 15.0 18.1 | 22.6 ] 0.029] 0.022 | 0.004 | 0.011] 18.3]] 3.463 | 120§ 700 | T.8eb | 0.10] 00003]0.004]| 1260 | 19]|283.53|4.44| 5 !1417.65| 57.65 | 383.02 @_3
Btg14-15 [ T| 134 121 1 151 10.029) 0.022 ] 0.004{ 0.011]18.3]| 3463 | 98 | 700 | 7.Seb ] 0.07 } 0.0002}0.004] 1260 | 19| 283.53]4.44] & |1417.65| 57.65 | 3p3.02 Gxo
153 L 15.4 16.7 | 20.9 } 0.029{ 0.022 | 0.004 | 0.011] 18.3] 3.463 | 116 | 700 | T.Seb | 0.09 | 0.0003|0.004| 1260 | 19}283.53|4.44| 5 {1417.65] 57.65 | 383.02 ke
|




PERHITUNGAN TULANGAN BALOK RING ARAH X (AS-D)
Dimensi Balok Ring = (450 x 800) bblk= 450 mm ‘ bkim= 600 mm
fc' 22.5 MPa hblk= 800 mm ihkim= 600 mm
fy: 350 MPa Gtul= 19 mm Comb. Gempa X
Prosentase untuk menambah atau mengurangi pada distribusi morzaen q=30.(1-4/3 {(p-p')/pb}) = 10 %
PORTAL ARAH X ; Y= 12,76 m (AS D) '
FRAME Muawal | Mu ‘| Mul¢ pb p max| pmin ™ ' "an _ d |dadal Tul | Rn pada P Mm: 2 ‘ sz n Tul As-u; @ Mn Check
KNm | Distrb | KNm ' | pakat | mam|]  périu’| petu | mm | Pakali | baru pakal| - mm* |mm{. mm | Pakai| - mm ‘mm | KNm :
Btg 1-2 T 38.8 349 | 43.7 10.029] 0.022 | 0.004 | 0.011 18.3; 3463 | 167 | 700 | T.Seb | 0.20| 0.001 |0.004| 1260 }19]283.53|444| & |1417.65} 57.65 | 333.02| Oke
211 L 16.0 19.9 | 24.9 | 0.029] 0.022| 0.004]0.011] 18.3] 3463 | 126 | 700 | 7.5eb ] 0.11| 0.000 |0.004] 1260 |19{283.53{4.44| 5 |1417.65| 57.65 | 333.02| Oke
Btg 2-3 T 20.6 18.5 | 23.2 | 0.029} 0.022 | 0.004 | 0.011 18.3: 3463 | 122 | 700 | T.Seb | 0.11| 0.000 |0.004]| 1260 |[19]|283.53|4.44| & |1417.65| 57.65 | 333.02| Oke
212 L 13.8 15.9 | 19.8 10.029] 0.022 | 0.004 | 0.011 18.3: 3463 | 113 | 700 { T.Seb | 0.09] 0.000 |0.004] 1260 |19]283.53{444| & |1417.65{ 57.65 | 333.02( Oke
Btg 34 T 25.7 231 28.9 1 0.029] 0.022 1 0.004 1 0.011} 18.3| 3.463 | 136 | 700 | T.Seb{ 0.13 | 0.000 |0.004] 1260 | 19| 283.53|4.44 § [1417.65{ 57.65 ] 333.02] Oke
z13 L 8.0 10.5 | 13.2 ] 0.029} 0.022 ] 0.004]| 0.011}18.3] 3463 ] 92 | 700 | T.Seb ] 0.06 ] 0.000 |0.004] 1260 | 19| 283.53|4.44 5 1417.65] 57.65 | 333.02| Oke
Btg 4-5 T 31.7 285 | 35.6 {0.029] 0.022 { 0.004 | 0.011] 18.3] 3463 | 151 | 700 | T.Seb ] 0.16] 0.001 |0.004}] 1260 ] 19§283.53|1444| 5 |1417.65] 57.65|333.02| Oke
214 L 6.8 99 124 | 0.029} 0.022 | 0.004]{ 0.011} 18.3| 3.463 | 89 | 700 | T.Seb | 0.06 | 0.000 [0.004| 1260 | 19| 283.53]| 4.44 5 141765 57.65 | 333.02| Dke
Btg 5-6 T 19.2 17.3 | 216 [0.029] 0.022 | 0.004 ]| 0.011]| 18.3]| 3463 | 118 | 700 | T.Seb | 0.10| 0.000 |0.004| 1260 } 19| 283.53}4.44 5 |1417.65] 57.65 | 3233.02| Dke
215 L 8.4 10.3 | 12.8 ]0.029] 0.022 { 0.004{ 0.011| 183} 3.463 | 91 700 | T.Seb | 0.06 | 0.000 [0.004}] 1260 | 19]283.53| 4.44 5 1417.65{ 57.65 | 333.02| Dke
Btg 6-7 T 28.3 255 | 31.8 |0.029) 0.022 | 0.004 | 0.011 18‘:: 3463 | 143 | 700 | T.Seb | 0.14 ] 0.000 |[0.004| 1260 | 19} 283.53|4.44 5 1417.65| 57.65 | 323.02| Dke
216 L 14.2 17.0 | 21.3 | 0.029} 0.022 | 0.004] 0.011} 18.3| 3.463 | 117 | 700 |{ T.Seb | 0.10| 0.000 |0.004| 1260 § 19| 283.53]4.44 5 11417.65] 57.65 | 333.02| Dke
Btg 7-8 T 47 .1 424 | 53.0 {0.029] 9.02210.0040.011}18.3] 3463 | 184 | 700 | T.Seb | 0.24 ] 0.001 10.004] 1260 | 19| 283.53|4.44| 5 |1417.65] 57.65|323.02] Dke
217 L] 176 223 | 27.9 10.029| 0.022 | 0.004 | 0.011| 18.3| 3463 | 134 | 700 | T.Seb | 0.13| 0.000 |0.004] 1260 | 19]|283.53|4.44| & |[1417.65| 57.65 | 333.02| Dke
Btg 8-9 T 36.6 329 | 41.2 {0.029] 0.022 { 0.004 | 0.011]| 18.3] 3463 | 163 | 700 | T.Seb | 0.19}{ 0.001 |0.004] 1260 |19} 283.53|444| 6 [1417.65] 57.65 | 333.02] Dke
218 L 1.7 113 } 141 ] 0.029} 0.022 | 0.004] 0.011] 18.3] 3463 ] 95 | 700 | T.Seb | 0.06| 0.000 ] 0.004] 1260 }19) 283.53 | 4.44 5 141765 57.65 | 333.02| DOke
Big9-10 |T 36.7 33.1 | 413 }0.029] 0.022 | 0.004| 0.011} 18.3] 3.463 | 163 ] 700 | T.Sab | 0.19] 0.001 {5.004| 1260 | 19| 283.53|4.44| & |1417.65{ 57.65 | 333.02| Oke
219 L 11.3 15.0 | 18.7 | 0.029] 0.022 | 0.004 ] 0.011] 13.3] 3.463 § 110 | 700 | T.Seb ] 0.08 | 0.000 | 0.004] 1260 { 19| 283.53}4.44| 6 {1417.65{ 57.65| 333.02]| Oke
Btg 10-11 | T 36.9 332 | 41.5 ]0.029] 0.022 | 0.004 | 0.011] 13.3| 3.463 | 163 | 700 | T.Seb | 0.19} 0.001 |0.004| 1260 | 19| 283.53| 4.44 5 [1417.65] 57.65 | 333.02|] Oke
220 L 12.0 15.7 | 19.6 | 0.029; 0.022 ] 0.004 | 0.011] 13.3] 3463 | 112 | 700 | T.Seb | 0.09} 0.000 |0.004] 1260 |19]283.5314.44] & |1417.65| 57.65 )] 333.02] Oke
Btg11-12 | T 371 334 | 41.7 | 0.020] 0.022 | 0.004 | 0.011{ 133! 3.463 | 164 | 700 | T.5eb | 0.19] 0.001 |0.004] 1260 | 18| 283.53] 4.44 5 |1417.65| 57.65 | 333.02 | Oke
221 L 13.0 16.7 | 20.9 | C.029] 0.022 | 0.004 | 0011 18.3| 3463 | 116 | 700 | T.Seb | 0.09 | 0.000 [0.004| 1260 | 18]283.53|4.44 5 |1417.65| 57.65 | 333.02 | Oke
Btg12-13 | T 39.1 35.2 | 44.0 1 0.029] 0.022 | 0.004| 0.011] 13.3] 3.463 ) 168 ] 700 | T.Seb | 0.20] 0.001 }0.004| 1260 | 198]283.53|4.44 5 |1417.65( 57.65 | 833.02| Oke
222 L 14.4 18.3 | 22.9 ] 0.0291 0.022 | 0.004 | 0.011] 18.3| 3.463 | 121 | 700 | T.Seb | 0.10| 0.000 |0.004| 1260 |19|283.53)444| & |1417.65| 57.65 | 333.02| Oke
Btg13-14 | T 44.4 39.9 | 49.9 ]0.029] 0.022|0.004 | 0.011]18.3]| 3.463 | 179 | 700 | T.Seb | 0.23 | 0.001 |0.004| 1260 | 19]283.53|4.44 5 |[1417.65] 57.65 | 333.02 | Oke
223 L 13.6 18.1 | 22.6 | 0.029] 0.022 | 0.004 | 0.011{ 18.3] 3.463 | 120 | 700 { T.Seb | 0.10{ C.000 {G.004| 1260 | 19{ 283.53] 4.44 § 11417.65; 57.65 | 333.02| Oke
Btg14-15 | T 36.5 329 411 | 0.029] 0.022 | 0.004 | 0.011| 48.3| 3.463 | 162 | 700 | T.Seb | 0.19| 0.001 [0.004| 1260 | 19| 283.53|4.44 5 1417.65| 57.65 | 333.02 | Oke
224 L 9.5 13.2 | 16.5 ] 0.029] 0.022 } 0.004} 0.011| 1B.3] 3.463 | 103 | 700 | T.Seb | 0.07 | 0.000 |0.004] 1260 |19]283.53|4.44| & |1417.65| 57.65 | B33.02| [Oke




| o

PERHITUNGAN TULANGAN BALOK RINGARAHY (AS - 1)

Dimensi Balok Ring = (450 x 800) bblk= 450 mm !b kKim= 600 mm
fc' 225 MPa hblk= 800 mm [hkim= 600 mm
fy: 350  MPa Qtul= 19  mm i
Prosentase untuk menambah atau mengurangi pada distribusi morﬁ*‘an q=30.(1-4/3.{(p-p")/pb}) = 10 %
PORTAL ARAHY ; X=0m '
Muawal| Mu |[Mu$]. . | ) P m | Rn d ‘|dadal Tul | Rn | p | Aspiu | 2| Aw Tul | ASeda | @ Mn
FRAME “m | Distes  icnm | P27 ]P ™ |P ™) s | e | pertu [ poss | mm | pekai| peru| ®*%* | pekai] wim? | mm [ " | Pakat|mmt |-mm | snm. |TOK
BtgC-D |T]| 247.2 2225 1278.110.029] 0.022} 0.004]0.011] 183 3.463 | 422} 700 | T.Seb{ 1.26| 0.004 10.004] 1262 | 196]283.531445] 6 |1417.65| 57.65 | 333.02 le
35 L| 119.0 143.7 | 179.7] 0.029} 0.022 [ 0.004 | 0.011] 18.3] 3.463 | 340 | 700 | T.Seb | 0.81] 0.003 [0.004| 1260 | 19]|283.53|4.44| & |1417.65} 57.65 | 383.02 Oke
PERHIT ;NGAN TULANGAN BALOK RING ARAHY (AS -15)
Dimensi Balok Ring = (200 x 400) bblk= 450 mm ‘ bkim= 600 mm
fc' 225 MPa hblk= 800 mm 'hkim= 600 mm
fy: 350  MPa Ptul= 19 mm i
Prosentase untuk menambah atau mengurangi pada distribusi momjen q=30.(1-4/3 {(p-p"Vpb}) = 10 %
PORTAL ARAH Y ; X=56 m 9
FRAME Mu awal ?!u 1 Mué ob | p max|pmin P m Rn d |dada Tul' Rn o ada p. Aspriu | @ | A n Tul- ASade a Mn Check
KNm | Distrb | KNm pskal | mm|| periu | peru | mm | Pakai| baru pakail mm? |mm| mm? Pakai| mm? | mm | KNm
BtgC-D |T| 247.0 222.3 1277.9]0.029; 0.022 | 0.004 | 0.011] 18.3])] 3.463 | 422 | 700 | T.Seb | 1.26 | 0.004 {0.004| 1261 | 19]|283.53|4.45f & |1417.65| 57.65 | 333.02} Oke
30 L{ 119.2 143.9 | 179.9] 0.029{ 0.022 | 0.004 { 0.011]| 18.3|} 3.463 | 340 | 700 | T.Seb} 0.82} 0.003 }0.004] 1260 | 19| 283.53}444| & |1417.65| 57.65 | 333.02{ Oke




PORTAL ARAH X ; Y=2,76 m (AS C))

PERHITUNGAN M nak - BALOK RING
TINJAUAN ARAHX (ASC)

Blk induk Tump Lap | Tmplap| Tump Lap [[TumpiLap [\ p'. pt paktual | 18 fs'pakal a Mn1 Mn2 | Mnak- | | Rn 'lI(nak-b

{Frame) atas | bawah [bwhiatas[As (k) [As (k) | As' (dsk) | (tarik) | (desak) | (p—o') | Tul.Lap | Mpa Mpa mm2 KNm | KNm | KNm | Mpa Nan
Btg 1-2 5D 19| 5 D 19| 2 D19 1417.65] 1417.55]| 567.06 | 0.0045 0.0018 | 0.0027 0.0045 | 874.34 | 350.00 34591 203.25}119.08} 322.33 | 1.51] 333.02
Btg 2-3 5D 19/ 5D 19} 2 D 19| 1417.65| 1417.65| 567.06 |[0.0045| 0.0018{ 0.0027 0.0045 | 874.34 | 350.00 3459 | 203.25]119.08] 322.33|1.51 | 333.02
Btg 34 5D 19| 5 D 19| 2 D 19| 1417.€5) 1417.65| 567.06 |0.0045] 0.0018 | 0.0027 0.0045 | 874.34 | 350.00 3450} 203.25)119.08} 322.33 || 1.51} 333.02
Btg 4-5 5D 18|5D 19| 2 D 19| 1417.€5| 1417.85] 567.06 |0.0045} 0.0018 ] 0.0027 0.0045 | 874.34 | 350.00 3459 | 203.25]119.08| 322.33)!1.51] 333.02
Btg 56 5D 19| 6 D 19] 2 D 19| 1417.65] 1417.65| 567.08 }0.0045] 0.0018] 0.0027 0.0045 | 874.34 | 350.00 3459 | 203.25]119.08] 32233 |)1.51} 333.02
Btg 6-7 5D 18,5 D 18] 2 D 19| 1417.65| 1417.85|] 567.08 | 0.0045| 0.0018 | 0.0027 0.0045 | 874.34 | 350.00 3459 | 203.25|119.08| 322.33);1.51| 333.02
Btg 7-8 5D 195D 19] 2 D 19| 1417.65] 141765|] 567.06 | 0.0045| 0.0018 | 0.0027 0.0045 | 874.34 | 350.00 3459 ]| 203.25]119.08] 322.33{;1.51| 333.02
Btg 8-9 6§D 19| 5D 18] 2 D 19| 1417.65| 141765/ 567.08 | 0.0045| 0.0018 | 0.0027 0.0045 | 874.34 | 350.00 3459 | 203.25|119.08] 322.33|;1.51 | 333.02
Btg $-10 5D 195D 19| 2 D 19| 1417.65] 141765|] 567.08 | 0.0045] 0.0018 | 0.0027 0.0045 | 874.34 | 350.00 3459 203.25|119.08] 322.33|!1.51] 333.02
Btg 10-11 5D 185D 19| 2 D19 | 1417.65| 1417.65|] 567.06 | 0.0045| 0.0018 | 0.0027 | 0.0045| 874.34 | 350.00 3459 | 203.25}119.08| 32233 || 1.51| 333.02
Btg 11-12 5D 195D 19| 2D 191 1417.55| 141765/} 567.08 | 0.0045] 0.0018 | 0.0027 0.0045} 87V4.34 | 350.00 3459 | 203.25]119.08| 32233 1.51 | 333.02
Btg 12-13 5D 19| 5D 19| 2 D 19] 1417.55] 1417.65]] 567.06 | 0.0045| 0.0018 | 0.0027 0.0045 | 874.34 | 350.00 3459 | 203.25|119.08] 322.33 | 1.51 | 333.02
Btg 13-14 5D 1915 D 19| 2 D19 1417.55| 1417.65|] 567.06 | 0.0045} 0.0018 | 0.0027 0.0045 ]| 874.34 | 350.00 3459 | 203.25]119.08| 32233} 1.51] 333.02
Btg 14-15 5D 1915 D 19| 2 D19 141755} 1417.65/] 567.06 { 0.0045) 0.0018 { 0.0027 0.0045 | 874.34 | 350.00 3459 | 203.25|119.08] 322.33 ] 1.51 333.02

PERHITUNGAN M nak - BALOK RING

PORTAL ARAH X ; Y=12,76 m (AS D) TINJAUAN ARAH X (ASD)

Bik induk Tump Lap | TmplLap| Tump Lap |{TumpiLap P P! - p1 paktual | - fs’ fs'pakai 8 Mn1 Mn2 | Mnak- || Rn T:tlei-

{Frame) atas | bawah [bwh/alas|As (trk) - |As (trk) || As'(dsk) | (tarik) | (desak) | (p-p') ] Tul.Lap | ‘Mpa Mpa mm2 KNm KNm KNm || Mpa m
Btg 1-2 5D 19|5D 19| 2 D19 1417.65| 1417.65] 567.06 | 0.0045} 0.0018{ 0.0027 00045 | 874.34 | 350.00 34.59 | 203.25|119.08] 32233 | 1.561 | 333.02
Btg 2-3 5D 19]5D 19| 2 D19 141765] 1417651 567.06 | 0.0045]| 0.0018 ) 0.0027 0.0045 ] 87434 | 350.00 3450 | 203.25|119.08| 322.33 | 1.51 | 333.02
Btg 34 5D 195D 19| 2D 19| 141765| 141765| 567.06 | 0.0045] 0.0018 | 0.0027 0.0045 | 874.34 | 350.00 34.50 | 203.251119.08| 322.33 || 1.51} 333.02
Btg 4-5 5D 195D 19| 2 D19] 141785| 1417.65]] 567.06 |0.0045] 0.0018 | 0.0027 0.0045 | 874.34 | 350.00 34591 203.25]119.08| 222.33 || 1.51 ]| 333.02
Btg 5-8 5D 19|5D 18] 2 D19 | 141765 | 141765 567.06 | 0.0045| 0.001€ | 0.0027 | 0.0045}] 87434 | 350.00 3459 | 203.25]|119.08| 322.33 || 1.51 | 333.02
Btg 6-7 5D 19| 5 D 19| 2 D19] 1417.65] 1417.65] 567.08 |} 0.0045] 0.0018 | 0.0027 0.0045 § 874.34 | 350.00 3459 | 203.25|1198.08| 322.33 | 1.51] 333.02
Bty 7-8 5D 19/ 5D 19| 2 D 19| 141765 | 1417.65]] 567.06 |0.0045| 0.0018 | 0.0027 0.0045 | 874.34 | 350.00 3459 | 203.251119.08| 32233 || 1.57 | 833.02
Btg 8-9 5D 19| 5D 19] 2 D19 141765| 1417.05| 567.08 |0.0045| 0.0018{ 0.0027 0.0045 | 874.34 | 350.00 3459 | 203.25}119.08| 32233 ]| 1.51 ] 333.02
Btg 8-10 5D 19| 5D 19] 2 D 19| 141785 | 141765 567.06 | 0.0045] 0.0018 | 0.0027 0.0045 | 874.34 | 350.00 3459 | 203.25)119.08| 322.33 || 1.51 | 833.02
Btg 10-11 5D 195D 19] 2 D 19| 141765 | 1417.65| 567.08 |0.0045) 0.0018 ] 0.0027 0.0045 | 874.34 | 350.00 3459 | 203.25]119.08| 322.33 || 1.51 } $33.02
Btg 11-12 5D 195D 19] 2 D 19] 141765| 1417.65|] 567.08 | 0.0045] 0.0018{ 0.0027 0.0045 | £74.34 | 350.00 3459 | 203.25]119.08] 322.33 || 1.51 333.02.
Btg 12-13 5D 195D 18] 2 D19| 141785| 1417.65| 567.06 | 0.0045] 0.0018 | 0.0027 0.0045 | 874.34 | 350.00 3459 | 203.25|119.08| 322.33 || 1.51) 333.02
Btg 13-14 5D 195D 19] 2 D19| 141765( 1417.65] 567.06 | 0.0045] 0.0018 | 0.0027 0.0045 | 874.34 | 350.00 3459 203.251119.08¢ 322.33 || 1.51} 833.02
Btg 14-15 5D 195D 19| 2 D19| 141765 1417.65| 567.06 | 0.0045| 0.0018 | 0.0027 0.0045 | 874.34 | 350.00 3459 | 203.25|119.08| 322.33 || 1.51 333.02




PERHITUNGAN M nak - BALOK RING

PORTAL ARAH X ; Y=0,00m ( AS 1) TINJAUAN ARAHY (AS 1)

Bik induk Tump Lap | Tmpilap| Tump Lap [[TumpiLap P o' p1 p aktual s’ fs'pakal a Mn2 | Mnak- | [Rn | Mhak+
({Frame) atas bawah | bwh/atas{As (trk) [As (tr) | As'(dsk) | (tarik) | (desak) | (p—p') | Tul. Lap Mpa Mpa mm2 KNm | - KNm Mpa l‘FNm
Btg CD 5D 19]5 D 19] 2 D 19| 1417.65] 1417.65] 567.06 [0.0045] 0.0018 | 0.0027 | 0.0045| 874.34 | 350,00 | 34.59 | 203.25|119.08] 32233 | 1.51] 3B3.02
PERHITUNGAN M nak - BALOK SLOOF

PORTAL ARAH X ; Y= 568 m ( AS 16 ) TINJAUAN ARAHY (AS 15

~Bikinduk |- -Tump | Lap |Tmolap|-Tump | ~Lap - [[Tumpap |- p:- |~ p': | p1: -] paktual | ~fs' .| fo'pakal
““(Frame) | atas | bawah |bwivatas]as qirk) = {As (triy || As'(dsk) | (tarik) | (desak) _(p-p") | Tul. Lap | :Mpa 1lupa
Btg C-D 5D 19| 5 D 18] 2 D 19 ] 1417.65| 1417.65]] 567.08 ] 0.0045| 0.0018 | 0.0027 | 0.0045 | 874.34 | 350.00




TABEL TULANGAN GESER BALOK SLOOF
PORTALARAH X; Y=275M(ASC) ‘ TINJAUAN ARAH X
fc = 22.5 Mpa L= 4 m bkm= 600 mm
fy TP = 300 Mpa Qul = 10 mm hﬁlm = 600 mm
fy TD = 350 Mpa :
Baok |tn] VD |-VL [ b ] n [ o [mekdblmaxe] vg | Vub | Vubpem]oTu] Di davrah sendi plastis Di {uar send] pi
... Sloof....§ (m)] -(KN). | (KN) |(mm)) (mm)|(mm)i. (KNm) | (KNmi | (KN) | (KN) KN) L(mm) Vs (KN) | s (ma)] Tul.Geser | Vu,b(ikN) | vc (KN} | Vs (KN) | 8 (mm) | Tul. Geser
Big 1-2 34} 3057 ] 045 j 300500 | 400] 12279] 10560} 31.02 | 9137 ] 7753 | 10 | 120.22 | 100.00|P10- 100} 56.78 | 9487 | 023 200.00 [P10 - 200
Btg 2-3 3234|3038 | 087 § 200 500] 400} 12279 | 10569} 31.05 | 9140} 7757 | 10 | 120.28 | 100.00{P10- 100| 5681 | 9487 | 0.8 200.00 P10 - 200
Btg 34 34| 3091 ] 066 | 300| 500 | 400 | 12279| 10509 3157  9195| 78.11 |} 10 | 130.19 | 100.00|P10- 100| 57353 | 9487 | 0.73 200.00 |P10 - 200
Big 4-5 3413015| 004 | 300{ 500 | 400} 122.79{ 120.85] 30.187 | 96.74 | 8144 | 10 | 13573 | 100.00{P10- 100 5843 | 94.87 | 2.60 200.00 |P10- 200
Btg 5-6 34] 3126) 017 | 300] 500 ] 400 12279 80.58) 31.43 | 8533 | 7302 | 10 { 121.70 | 100.00|P10- 100| 54.55 | 9487 | 3.95 200.00 |Piv- 200
Btg 6-7 34 3002} 005 | 300| 500| 400 122.79] 105.60] 30.07 | 9037 | 76.54 ] 10 | 127.56 | 100.00}P10. 100] 5578 | ©4.87 | 1.80 200.00 |P10- 200
Btg 7-8 34]3074] 003 | 300) 500] 400§ 12279 ] 10560 30.77 | 8111 | 77.27 | 10 ] 128.79 | 100.00|P10- 100| 5652 | 9487 | 0.67 200.00 |P10 - 200
Btg 8-8 3412084 ] 001 {300f 500} 400! 12270 10560 | 20.845] 90.14 | 76.30 } 10 | 127.17 { 100.00]P10- 100| 6555 | 6487 | 2.29 20000 |[P10- 200
Btg 8-10 3.4)13001] 004 | 300] 500 400 | 122.78 | 105.09 | 30.047] 8035 | 7651 | 10 | 127.52 { 10000|P10- 100| 5576 | 90487 | 1.93 200.00 [P10 - 200
Btg 13-11 34)] 3042] 013 | 300] 500 | 400! 12276 | 10589 30.552] 9088 | 7704 | 16 | 128.41 [ 10000|P10- 100| 56.20 | 8467 | 1.05 200.00 |P10 - 200
Btg 11-12 34| 2033 ) 004 { 300|500 400! 1p27¢] s0568| 20868 8369 { 71.38 [ 10 | 116.97 | 10000}P10- 100| 5281 | 9487 | 6.69 200.00 |P10- 200
Big 12-13 34] 2083 ] 0.04 [ 300[ 500 400 | 1279 10560 20.868] 90.16 | 76.33 | 10 | 127.21 | 100.00|P10- 100| 5557 | 6487 | 2.2 200.00 |P10 - 200
Big 13-14 34| 2015] 075 [ 300 | 500{ 400 | $6.79| 10565] 299 | 8350 ] 7124 | 10 | 118.74 | 10C.00{P10- 100] S2.65 | 9487 | 8.78 200.00 |P16 - 200
Big 14-15 34) 3050 | 045 { 300} 500 | 400 | 1279 8056 | 31.04 | 8402 | 7261 | 10} 121.02 | 100.00]P10- 100] 5414 | 8487 | 483 200,00 [P10- 200
|
‘ TABEL TULANGAN GESER BALOK SLOOF
PORTAL ARAH X; Y=1275M(ASD) i TINJAUAN ARAH X
rc = 22.5 Mpa L= 4 m cfmm- 60C nm
fy TP = 300 Mpa Bl= 10 mm Hkm= 600 rm
fy TD = 350 Mpa
Baok. {itn] Wi v]b]lnl} s Mnskb' | ovg | Wub | Vubpee | @Tul]  Di daerah sendi plastis Di luar sendi plastls
Sloof : -} (m) ] (KN) § (KN) |{mmi|(mm)](mm 3L (KNm) [N | (KN) | (KN)- f(mem) VB (KN) | & (m) | Tul.Geser| Vub(KN) | Ve (KN) | VB (KN) | 8 (mm) | Tul. Geser|
Btg 1-2 34| 2004 ] 030 | 300 500 | 400 ] 14791 12095] 30.24 | 103.26] 8644 § 10 | 144.06 { 100.00|P10- 100] B81.20 | 8487 | 7.13 200.00 (P10 - 200
Big 2-3 34| 3003) 007 | 300} 500 400 | 14761 | 12895{ 30.1 ;10312 8620 | 10 | 143.82 { 10C.00|P10- 100} 6105 | 9487 | 86.88 200.00 |P10 - 200
Blg 34 34} 2000| 002 | 300] 500 | 400 | 147.01] 12095] 20.022 | 10283] 88.10 | 0 | 14350 | 10C.00{P10- 100] 8038 | 5487 | 857 200.00 [P10- 200
Btg 45 34{3001] 001 300|500 400 ) 147.81 | 12095 30.017 ] 103.03| 86.20 | 10 | 143.87 { 10C.00|P10- 100} 8096 | 9467 | 6.74 200.00 [P10 - 200
Big 58 34] 3043] 003 {300 500 | 400 147.01] 12085 ] 3046 | 103.49] 66.67 { 10 | 144.45 | 100.00|P10- 100{ 6143 | 9487 | 7.51 200.00 |P10- 200
Btg 6-7 34] 2079 | 0.000 ] 306 | 500 | 400 | 147.61 | 12095 |20.7004| 102.70] 8508 | 10 { 143.27 | 100.00{P10- 100! 60.73 | 9487 | 6.24 200.00 P10 - 200
By 7-8 34| 2078 000 ] 306 ] 500 ] 400 | 14701 | 12095 |20.7804] 102.78} 85985 | 10 { 143.26 | 100.00/P10- 1C0| 60.71 | 8487 | €32 200.00 P10 - 200
Big 8-9 34} 30.76] 0.003] 30c ] 500 400 ] 147.81| 12095] 20.60¢ | 103.74] 8692 | 10 | 14486 | 100.00{P10- 100{ 8158 | 6487 | 793 200.06{P10 - 200
Btg 8-10 94| 2045 | 0.00 | 30c | 500 ) 400 | 14701 12095| 20451 § 9208 | 7618 | 10 | 12693 | 100.00|P10- 10| 6092 | 8487 | 10.00 | 20000 [P10- 200
Btg 10-11 34) 2078 | 001 | 30c| 500 | 400 ] 147.81| 12095 | 20.768 | 102.77| 8584 | 10 | 143.23 | 10000]P10- 100} 6070 | 8487 | 6.30 200.00 {P10 - 200l
Btg 11-12 34| 2095) 002 | 300{ 500 | 400 | 147.61{ 129.95| 20.072 ] 102.88| 8615 | 10 | 143.50 | 100.00{P10- 100| 8092 | 9467 | 8866 200.00 |P10- 200
Btg 12-13 34| 3005] 003 300| 500 4001 14761 | 120.95] 30.074 | 103.00{ 86.26 | 10 | 143.77 j 100.00{P10- 100} 8102 | 9487 | 6.84 200.00 {P10 - 200
Btg 13-14 34] 2067} 007 | 300] 500 | 400 | #4761 | 12005 ] 20.043102.85] ©6.12 | 10 | 14354 | 100.00|P10- 100| 6069 | B4.7 | 661 200.00 |[P10 - 200)
Big 14-15 34] 2001 ] 031 : 300 | 500 ] 400 { P47.61 ] 12085 | 3¢.224 ] 103.25] 8642 | 10 | 144.03 | 10000 (P10- 100{ 6118 | 84687 | 7.10 200.00 {P10 - 200
\
\
\
e e —_ — | - . e r——— = - me - e ————— i




TABEL TULANGAN GESER BALOK SLOOF

TINJAUAN ARAH Y
PORTALARAH Y; X=0 M(AS1)
Balok in] VD L b h d | Mnakb | Maakb' | Vg Vub | Vubpeiai [ @Tud|  Di daerah sendi plastis Di luer sendi plastis
Sioof m) [ (KN) | (KN) | (mm)| (mm)|(mm)] (Khm) | gNm) | (KN) | (KN) | (KN) [(mm)] V6 (KN) | 8 (men)| Tul.Geser] Va.b(KN) | Ve (KN) | V8 (KN) | 8 (mm) [Tul. Geser
Btg C-D 3.4 7449 ] 001 | 300} 500{ 400 ] 21869 120.85] 74.503 | 167.95| 146.84 | 10 | 244.74 | 77.02 {P10- 70 | 1517 | 8487 | 9700 | 1984.15 |Pt0o- 180

TABEL TULANGAN GESER BALOK SLOOF

TINJAUAN ARAH Y
PORTALARAH V; X=58 M(AS15)
“eaok Tt vo P ] o b [ o mbekb] muakb [ vg s vub ] Vubre]oTul Didesrah eandiphastis T T - TDthmreendiplasts
= Bloot -+ (m) § (KN} ‘| (ieNy | (men) | (mi | conn) | - ONem) < k) | - 0kN) | M) |5 i) = fgonen)] VS (KN { & ()| Tul.Gower | Wui.b(KN) | Ve KN) | Ve (KN) | .8 (mm) | Tul. Geses
Btg CD 34] 7445] 0.02 { 300 | 500 | 400 2[18159 120.95 1 74.485 | 167.01] 14680 | 10 | 24467 | 77.04 |P10- 70 116.13 94.87 97.02 104,28 P10 - 190




A

TABEL TULANGAN GESER BALOK RING -
PORTALARAH X; Y=276M(ASC) ‘ TINJAUAN ARAH X
fc = 225 Mpa L= 4 m kim= 600 mm
ty TP = 300 Mpa Qtl= 10 mm km= 600 mm
D = 350 Mpa

T o

iV | W b | h | d | Maakb| Mnakb' | - Vg | Vub | Vubpea Tul|__Di daerah sandi plastis D1 fuar send| plastis
oLty o Ny | ome)] emm) | gmm) | ey | aenm) o) 1N | k) femm)l Ve (KN) | & (mm) | Tul.Geser | Viub(kN) | Ve (KNY] VB (KN) |~ 8 (mm) | Tul. Geser,
Btg 1-2 34 2146 | 344 | 450 | 800 | 700 | 32233 | 333.02) 24.9 | 194.80)] 12535 | 10 | 208.92 { 157.30|P10- 150 36.07 | 240.03 | 188.92 | 174.61 [P10- 170
Btg 2-3 34] 1956 092 | 450 | 800 | 700 | 32233 ] 233.02) 2048 [100.16] 12071 | 10 | 201.19 | 163.36|P10- 160 3142 | 24003 | 196685 | 167.74 [P10- 160
Btg 34 34) 1795] 007 [ 450[ 800 | 700} 3p2. 333.02 | 18.016 [ 187.57] 11813 | 10 | 19688 | 167.55|P10- 180{ 28.84 | 248.03 | 20008 | 164.14 |P10- 180
letg 46 34{ 2038 067 ] 450] oo | 700 ] 302.33] a33.02] 21.05 | 100.78] 121.31 | 0 | 202.19 | 163.15|P10- 160| 32.02 | 249.03 | 19568 | 188.5 |P10- 160
|Btg 56 34| 27.80 | 1.47 | 450 | Boo | 700 | 32233 | 33302 | 28.27 [190.30] 120.04 | 10 | 216.57 | 152.31]P10- 180] 4065 | 24003 | 181.27 | 181.97 [P10- 180
|stg 67 34] 19.72 | 0.07 | 450 | 800 | 700 33 33302 19.787 ] 180.43] 119.98 | 10 | 100.88 | 164.05|P10- 160{ 3c.70 | 248.03 | 197.67 | 168.71 |P10- 160
|Btg 7-6 34] 2503 ] 0.24 1 450} 800 700 ]| 32233 333.02] 25.27 [195.19] 12574 | 10 | 200.57 | 15740|P10- 180| 3645 | 24003 | 188.27 | 17621 [P10- 170
|Btg 8-8 34] 19.07§ 015 | 450 | 800 | 700 ] 322.33] 33302 ] 10.215] 188.83] 119.36 | 40 | 188.97 | 165.78|P10- 160] 30.10 | 240.03 | 183.87 | 165.87 |P10- 160
Btg 6-10 34) 1988 ]| 008 | 450 | 800 | 700 | 32233 | 33302 10.084 | 189.62] 120.17 | 10 | 200.28 | 164.70{P10- 160| 30.88 | 249.03 | 197.56 | 166.97 |P10- 160
Btg 10-11 34} 2103 1.26 | 450 800 | 700 | 322.33| 33302] 22.285| 192.05] 12261 | 10 | 204.35 | 16142|P10- 160] 33.32 | 249.03 | 183.50 | 17048 [P10- 170
Big11-12 |34 19.75] 0.66 | 450§ 800 | 700 | 322. 33302 | 20.314 [ 189.99] 120.54 | 10 | 200.90 | 164.20(P10- 160]| 31.25 | 240.03 | 19664 | 167.49 |P10- 160
Btg12-13 | 34| 1841 ] 0.04 | 450] 800 | 700§ 32233 | 33302 1845 | 188.03] 11858 | 10 | 197.64 | 166.91|P10- 160! 2020 | 24003 | 20021 | 164.78 |P10- 180
Big13-14 134 20.00 | 0.91 | 450 800} 700 233 | 333.02 | 20900 | 100.61| 121.16 | 10 | 201.84 | 16335]P10- 160 3188 | 24903 | 18500 | 168.38 {P10- 160
Btg14-15 | 34] 21.35] 344 | 450 | 800} 700 | 322.33| 333.02 | 24.793 | 104.69] 125.24 | 10 | 208.74 { 158 c3[P10- 150] 35.65 | 249.03 | 160.11 | 17443 |P10- 170
TABEL TULANGAN GESER BALOK RING
PORTALARAH X; Y=1275M(ASD) : TINJAUAN ARAH X
fc = 22.5 Mpa Lt = 4 m pkim= 600 mm
ty 7P = 300 Mpa Q= 10 mm ikm= 600 mm
HTO = 350 ‘
' Vo Ve T o] nf o | Meakb] mnakb'] -V |- Viub | Vubpeni | STul Dl daerah sendi plastis Dl luar sendi
) 1 QN) i - (k) mm)} (mm)} - eNm) o) L) 0N | - ) | gmmE Ve (KN) | 8 (mm) | TulGeser | Vb | Ve gaN) | Ve (KN) | s (mm) * | Tul. Geser
2421 | 1.98 | 450 | 800} 700 | 32233 | 333.02{ 26.188 § 106.15! 126.71 | 10 } 211.18 | 156.20|P10- 180] 37.42 | 24903 | 186.67 | 176.72 [P10- 170
23085 ] 041 | 450 ] 800} 700 | 32233 333.02| 2406 | 183.92]| 12447 | 10 { 207.45 | 150.01{P10- 180 23518 | 24903 | 180.30 | 173.26 lP10- 170
26181 012  450] 800 700 | 322.33| 333.02 | 24.304 | 194.17| 124.73 | 10 | 207.88 ] 138.68|P10- 180{ 3544 | 24903 | 189.96 | 173.85 |P10- 170
2437¢ 013 | 450§ 800 | 700 | 32233| 333.02] 248 |184.38| 12493 | 10 | 208.22 | 156.42]P10- 180} 3565 | 249.03 { 189.62 | 173.68 |P10- 170
2855 | 0.08 | 450 | 800 | 700 { 32233 333.02| 28.63 | 198.72{ 120.27 | 10 } 21545 | 152.11]P10- 180| 3988 | 249.03 | 182.39 | 180.86 |P10- 160
2367 | 0.04 | 450 { 800 | 700 | 32233 | 333.02] 23.705] 163.55] 124.10 } 10 | 208.83 | 15640{F10. 180] 34.81 | 24v03 | 191.01 ] 17270 [P10- 170
2963 ] 018 | 450 | 800 [ 700 | 32235 33302 2081 [100.96] 13051 | 10 | 21752 {151.85|p10- 180] 4122 | 24003 | 180.33 | 18283 [P10- 180
2452 | 0.10 | 450 { 800 | 700 | 92233 | 333.02 | 24.622 { 194.51| 12506 | 10 | 208.44 | 15c.28]p10- 180] 3577 | 24003 | 18041 | 17446 |Pt0- 170
2388 | 0.02 | 450 800 | 700 | 32233 | 333.02] 239 {193.75] 12430 | 10 | 207.17 | 15e.22|P10- 180] 3502 | 24003 | 15087 | 173.00 [P10- 170
Btg 10-11 34| 24068 | 010 | 450 | 800 ] 7200 | $22.33| 333.02 | 24.153 | 194.02] 124.57 | 10 | 207.62 | 156.88{P10- 150| 35.28 | 249.03 | 190.23 | 17341 {P10- 170
Btg 11-12 34| 24.17 | 0.04 | 450 | 800 | 700§ $22.33| 333.02 | 24.205 | 104.07| 124.62 | 10 | 207.71 { 156.81|P10- 180| 3534 | 24803 | 190.14 | 17349 |P10- 170
|Bg12-13 |34 2382 0.14 | 450 | 800 | 700 | $22.33| 333.02] 23.053 [ 1038 124.37 | 10 [ 207.28 | 156.14]r10- 180] 3508 | 240.08 [ 18057 [ 173.10 [P10- 170
(Bg13-14 ]34l 2417 041 [ 450 | 800 700 | 32233 | 33302 | 24.577 [194.46] 126.02 | 10 | 208.3e [ 158.321P10- 180] 3573 | 240.03 | 180.48 | 174.08 [P10- 170
[Btg14-18 [ 34| 2498 | 1.08 | 450 | 800 700 33| 333.02] 2616 | 106.12| 12668 | 10 | 211.13 | 156.24|P10- 180 237.30 | 24003 | 186.71 | 176.67. |P10- 170




TABEL TULANGAN GESER BALOK RING

TINJAUAN ARAH Y
PORTALARAH Y; X=0 M(AS1)
Baiok In}] VD VL b h d ;b Mnakb' | - Vg Vub | Vu,b peka | @Tul| D} daerah sendi plastis Di tuar sendi plastis
RING 1 (m)| (KN):} OCN) L(mm)] (mm)] tmm}] (KNm) | (KNm) | o) | k) | (KN)  [(mm)} V8 (KN) | 8 tmm) | Tui.Geser | Vub(KN) | Ve (KN) | VB (KN)| 8 (mm) | Tul. Geser
Btg C-D 3.4 | 107.66] 0.35 | 450 | 800 | 700 | 32233 | 333.02 | 108.01 ] 282.07] 21282 | 10 | 354.37 | 9309 [P10- 90 | 123.33 | 24003 | 4348 | 350.00 [P10- 200
TABEL TULANGAN GESER BALOK RING
TINJAUAN ARAH Y
Xu88 M{AS 15)
Vb picel STt ->-Di duerah sendliplastis - | -~ - - > Diluarssndiplastis . -
M) 2| 2N} 2 o] V8 (KN ] & () [ Tt Gener | Wbty | Vo 00 | s 0ONY - mam) [Tl Goser] |
¥ 28051] 215.08 § 10 | 351.77 | 9577 [p10- 90 | 124.77 | 24903 | 4807 | 350.00 |p10- 200
!

;



PENENTUAN TYPE BALOK INDUK

3alok C- DArahY(As1sdAs15W

Tumpuan

Lapangan

Nama'- Tulangan POKOK L Yuangan Geser | Tul
— . BAl OK LANTAL] - - Tumpuan Lapangan | .- . Susut-
(Type) - {m) | Atas [ Bawah | Atas | Bawah |Daerah ic| Diluarlo | (bagi)_
1 B1-1 450/800 10 8D22 | 4D22 | 2D22 | sD22 | P10-70 | P10-200 | 4 D16
TYPE1 2 B1-2 450/800 10 8D22 | 4D22 | 2D22 | 4D22 | P10-70 { P10-200 | 4 D16
3 B1-3 450/800 10 7D22 | 3D22 | 2D22 | sD22 | P10-70 | P10-200 | 4 D16
Balok Arah X(AsCdanAs D) |
Nama | ~ ... | Panj Tulangan Pokok , Tut |
BALOK | LANTAI| Balok: | . Dimensi. |Benta Tompuan | Lepangan |  |ieneanGeser | o |
) aype) | i [m)s | Atas | Bawah | Atas - | Bawah: Dﬂhlo Dlluarlo- (baﬂ
] 1 B2-1 | 450/800 4 4D22 | 2D22 | 2D22 | 4D22 | P1o-100 | P10-200 | 4 D16 | ‘
TYPE 2 2 B2-2 | 450/800 4 4D22 | 2D22 | 2D22 | 4D22 | P10-100 | P10-200 | 4 D16 !
3 B2-3 450/800 4 4D22 | 2D22 | 2D22 | 4B22 | P10-120 | P10-200 | 4 D16 §
. Balok Kantilever Arah Y (As 1s.dAs 15) ;
Nama T [Pangr_____Tuangen Pk ], rutangan Gosar || T
BALOK | LANTAI| Bdiok | Dim Bentang |~ Tumpuan Lapangan = |- -| Susut
‘ (fype) | """~ | “(m):] Atas |Bawah) Ates | Bawah Doerah /o] Dilvar’o | (vogi
1 B3-1 450/800 275 | aD22 | 2D22 | 4D22 | 2D22 | P10-90 | P10-150 | 4 D16
TYPE 3 2 B3-2 4507800 275 | 4D22 | 2D22 | 4D22 | 2D22 | P10-80 | P10-110 | 4 D16
3 B3-3 450/800 2,75 4D22 | 2D22 | 4D22 | 2D22 | P1080 | P1o-110 | 4 D16
;" Balok C-DArah Y(As 6 danAs7)
R Tulangan Pokok . T ulangan Geser 'l'ul
BALOK Tumpuan Lapangan Susut
Atas | Bawah | Atas | Bawah Dmh Io Diluarlo (b
1 B4-1 450/800 10 12D22 | 6D22 | 3D22 | 7D22 | P10-40 | P10-80 | 4 D16
TYPE 4 2 B4-2 450/800 10 10D22 | sD22 | 3D22 | 6D22 | P10-50 | P10-80 | 4 D16
; 3 B4-3 450/800 10 8D22 | 4D22 | 2D22 | 5D22 | P1060 | P10-130 | 4 D16
PENENTUAN TYPE BALOK SLOOF
Sloof C-D Arah Y As1sdAs15) |
Nama: | \ Panja Tulangan Pokok i
BALOK | LANTAI| Balok |- oimenss nt Tumpuan |~ Lapa !
TWWZ D a (L A P & == - 0 o j
TYPE1 | Dasar [ SL-1 300/500 10 9D16 | 5D16 | 2D16 | 4D16 | P10-70 | P10-190 ;
Sloof Arah X (As CdanAs D)
Nama | 1. 7 | Panjal Tulangan Pokok =~ "~ - - P 5% (" e
BALOK | LANTA!| Balok | Dimensi |Benta ~ Tumpuan “Lapangan .| or o |FSusut
a o -l (m) ]| Atas | Bawah| Atas" | Bawah|Daerah io| Dilario | (g |
TYPE 2 | Dasar | SL-2 300/500 4 6D16 | 3D16 | 2D16 | sD16 | P10-100 | P10-200 | 2 D16
Sloof Kantilever Arah Y ( As 1 dan As 15)
v wf i e | Py Tulangan Pokok




PENENTUAN TYPE BALOK RING

Ring C-D Arah Y (As 1 dan As15)

i

‘Nama » Tulangan Pokok ..
BALOK LANTAI | ‘Balok | - - Tumpuan v
[ (Type) ot Atas | Bawah | Atas T;
[ TYPE1 | Atap R-1 450/800 10 5D19 | 2D19 | 2D19
Ring Arah X (As Cdan As D)
‘Nama - ?35 Panj Tulangan Pokok ~ . =
BALOK | LANTAI | ‘Balok - Dtmensi Ben! - Tumpuan T La
(Type) | - m)+: | ‘Atas | Bawah | Atas ]
TYPE 2 Atap R-2 50/800 4 sD19 | 2D19 | 2D19
RmLKantllever Arah Y (As 1 s.d As 15 )
N R Tulangan Pokok -
BALOK | LANTAI Tumpuan :
= Z2my¥|_Atas | Bawan | 1
TYPE 3 | Atap R-3 450/800 2,75 | aD19 | 2D19 | 4D19 | 2D19 | P10-110 | P10-120 | 2 @12

Balok Anak Arah X (As C', As C‘v' dan As B ) ‘

PENENTUAN TYPE BALCK ANAK (BA)

TulanganPokok
BALOK g}’ . Tumpuan i Lapa v
5§ AMas '| Bawah | Atas-
3D16 2D16 | 2D18
TYPE 1 3D16 2D16 | 2D16 | 3D16 | P10-70 P10-150 | 2 D15
3D16 | 2D16 | 2D16 | 3D16 | P10-70 P10-150 '| 2 D16

PENENTUAN TYPE BALOK TANGGA (BT)

Balok Tangga Arah Y

: N An . Tulangan Pokok
BALOK 'Ballo n 5 S Peakh.
L L e B4m)% | Atas | Bawah | 2 aorati I
1 BT1-1 | 400/600 4 9D16 | 42D16 | 4D16 | 8D16 | P10-50 | P10-150 | 2 D16
TYPE 1 2 BT1-2 | 400/600 4 8D16 | 4D16 | 3D16 | 6D16 | P10-50 | P10-150 | 2 D16
3 BT1-3 | 400/600 4 5D16 | 2016 | 2D16 | 4D16 | P10-70 | P10-140 | 2 D16
4 BT1-4 | 400/600 4 5D16 | 2D16 | 2D16 | 4D16 | P10-70 | P10-200 | 2 D16
i Balok Tangga Arah X
o : Nama, -] Panjang | Tulangan Pokok .
BALOK | LANTA!| ‘Bajol gang |- .. Tumpuan _ [-¥~Lapan
o o g v e Bawah |7 Atas=|'Bs s
1 BT2-1 | 400/600 | 4&5,5 ~4D16 | 2D16 | 2D16 | 4D16 | P10-120 | P10.200 2 D16
i TYPE 2 2 BT2-2 | 400/600 | 4&55| 4D16 | 2016 | 2p16 | 4D16 | P10-120 | P10-200 | 2 D16
| 3 BT2-3 | 400/600 | 4&55| 4D16 | 2D16 | 2D16 | 4D16 | P10-120 | P10-200 | 2 D16
4 BT2-4 | 400/600 | 4855 | 4D16 | 2D16 | 2D16 | 4D16 | P10-120 | P10-200 | 2 D16




PERHITUNGAN TULANGAN BALOK ANAK TANGGA ARAH Y (BA-TYPE 3)
Dimensi Balok Anak = (400x600) b bik = 400 mm|; b kim = 500 mm
fc: 225  MPa hbk= 600 mm| hkm= 500 mm
fy= 350  MPa o= 16 mm
nambah atau mengurangi pada distribusi momen ‘ q=30.(1-4/3.{(p-p"}pb}) = 10 %
PORTAL ARAH Y ( AS 2°)
"FRAME - Muawal| Mu ‘| Mwp f%pb: | p max p‘hln Pl m Rn d |dada| Tul | Rn p adal P |Aseu| @ | _A}a o Tul Ale:l a |- Mn Check
KNm | Distrb | KNm| peka] | mm | periu | periv | mm | Pakal | baru pakal | mm? |mm| mm? Pekal ”"E'P' mm | KNm
BtgA-B |T| 221.80 | 199.6 | 249.5] 0.029 | 0.022 | 0.004 | 0.0111 | 18.3| 3463 | 424 | 500 | T.Seb | 2.50 y0.008} 0.008 | 1585 | 16 | 201.06 | 7.89 8 1608.501173.59 | 260.77 | Oke
Lt1 L| 166.56 | 188.8 | 236.0] 0.029 | 0.022 | 0.004 | 0.0111 | 18.3| 3463 | 413 | 500 | T.Seb | 2.36 |0.007; 0.007 | 1499 | 16 | 201.06 | 7.46 8 1608.50 | |73.59 0.77| Oke
BtgA-B |T]| 177.40 | 159.7 | 199.6] 9.029 | 0.022 | 0.004 | 0.01)1 | 18.3 | 3463 ] 380 | 500 | T.8eb { 2.00 |0.006| 0.006 | 1268 | 16 | 201.06 | 6.31 7 1407.441]64.3Q | 230.44| Oke
Lt2 Ll 119.84 | 137.6 | 172.0] 0.028 | 0.022 { 0.004 § 0.011 { 18.3] 3463 | 352 | 500 | T.Seb | 1.72 |0.005] 0.005| 1093 ; 16 | 201.06 | 543 | 6 1206.37 }155.19 | 199.46| Oke
BtgA-B |T] 103.10 928 |116.0] 0.029 | 0.022 | 0.004 { 0.01 { 18.3| 3463 ] 289 | 500 | T.Seb | 1.16 {0.004{ 0.004 | 800 16 | 201.06 | 3.98 4 804.25 |/36.80 | 135.56 | Oke
Lt3 L] 52.28 626 | 782 0.029 | 0.022] 0.004 | 0.011 | 183 3463 | 238 ! 500 | T.Seb | 0.78 |0.002] 0.004 | 800 16 | 201.06 | 3.98 4 804.25 ||36.80 | 1435.56 | Oke
BtgA-B |T| 37.05 333 | 41.7 | 0.029 | 0.022 | 0.0041 0.01)1 { 183 ]| 3463 } 173 | 500 | T.Seb | 0.42 {0.001: 0.004 800 16 | 201.06 | 3.98 4 804.25 |136.80 | 135.56 | Oke
Lt 4 Lt 2219 25.9 | 324 | 0029 | 0.022 | 0.004| 0011 | 183 ] 3463 | 153 | 500 | T.Seb | 0.32 |0.001; 0.004 | 800 16 | 201.06 | 3.98 4 504.25 ||36.80 | 1135.56 | Oke
PERHITUNGAN TULANGAN BALOK ANAK TANGGA ARAH Y (BA-TYPE 3)
Dimensi Balok Anak = {(400x800) bblkk= 400 mm(r bkim= 500 mm
fc' 225 MPa hblk= 600 mm‘l hkim= 5§00 mm
fy 350 MPa Qtul= 16 mm|i
Prosentase untuk menambah atau mengurangi pada distribusi ni‘.omen q=30.(1-4/3.{(p-p")pb}) = 10 %
PORTAL ARAH Y ( AS 3°)
- = || Muawal |- My AF MW ot e |m | Rn d |dada] Tul | Ra P |Aseu] @ | Ag Tul | Assca | a |-iMn_|..
FRAME | | ki | oistb | s | *#% | P™oX| PEn| L) | peru | pets | mm | pakat | baru |® **loekal | man? {mm| omt | " |Pakei] mmt |imm | ko |
BigA-B |T| 248.04 | 223.2 1279.0] 0.029 | 0.022 | 0.004 | 0.01 1831 3483 | 449 | 500 | T.Seb | 2.79 {0.009] 0.006 | 1773 | 16 | 201.06 | 8.82 9 1809.56 § 182.79 § 280.46| Oke
it1 L{ 117.63 | 1424 |178.0f 0.029 ; 0.022 | 0.004 | 0.011 | 183 ] 3.463 | 359 | 50C | T.Seb § 1.78 }0.006{ 0.006 ] 1131 | 16 | 201.06 { 5.63 6 1206.37 | |55.19 | 189.46 | Oke
BtgA-B |T] 205.78 | 185.2 | 231.5} 0.029 | 0.022 | 0.004 | 0.011 | 18.3] 3.463 | 409 | 500 | T.Seb | 2.32 |0.007| 0.007 | 1471 16 | 201.06 | 7.32 8 1608.501,73.59 | 260.77] Oke
Lt2 L| 8763 108.2 ] 135.3] 0.029 | 0.022 | 0.004 | 0.014 | 18.3| 3.463 | 313 | 500 | T.Seb | 1.35 | 0.004] 0.004 | 859 16 | 201.06 | 4.27 ] 1005.31 | |[45.99 | 167.864] Oke
BtgA-B |T| 133.85 | 120.5 | 150.6] 0.029 | 0.022 | 0.004 | 0.01 18.3 ] 3463 | 330 | 500 | T.Seb | 1.51 |0.005] 0.005]| 957 168 | 201.06 | 4.76 5 1005.31] 145.99 | 167.84] Oke
Lt3 L] 65.97 794 | 992} 0.029 § 0022 { 0004 ) 0.0 | 1831 3.463 | 268 | 500 | T.Seb { 0.99 |0.003| 0.004 | 800 16 | 201.06 | 3.98 4 804.25 | 36.80 } 135.56 | Oke
BtgA-B |T| 38.73 349 | 4361 0.029 | 0.022 ; 0.004 | 0.01 18.31 3.463 | 177 ; 5G0 | T.Seb | 0.44 [0.001| C.064 | 800 16 | 201.06 | 3.98 4 804.25 {136.80 | 135.56 ] Oke
Lt4 L{ 28.01 31.9 | 309} 0.029 | 0.022] 0.004] 0.011 } 183 3.¢63 | 170 | 500 | 7.seb | 0.40 [0 001] 0.0c4 | 800 | 16 | 201.96 | 3.98 4 804.25 |[36.80 | 136.56] Oke




PERHITUNGAN TULANGAN BALOK ANAK TANGGA ARAH Y (BA-TYPE 3)

Dimensi Balok Anak = (400x600) bblk= 400 mm || bkim= 5§00 mm
fc' 225 MPa hblk= 600 mm |i hkim= 500 mm
fy 350  MPa Ptul= 16 mm|
Prosentase untuk menambah atau mengurangi pada distribusi miomen q=30.(1-4/3.{(p-p")/pb}) = 10 %
PORTAL ARAHY (AS 5) ‘
“erawe | [Momall wa Thw T T ST T e T [ R[4 Tostal Wl Ta T LT o Tsors ] & A1 T 7 Tal T Asear [
' _KNm -] Distrb | kNm| ST peal mm | periu ] pe | mm | Pakai | baru|" T |pakal mm® Jmm| mm? | | Pakal] -mm'
BtgA-B | T| 302.26 | 272.0 { 340.0] 0.020 | 0.022 | D.004 | 0.011 | 18.3| 3.463 | 495 } 500 | T.Seb | 3.40 {0.011] 0.011 } 2161 | 16 | 201.06 | 10.75] 11 |2211.69}101,19]| 347.88] Oke
Lt1 L} 184.78 | 225.0 | 281.3] 0.029 | 0.022 | 0.004 | 0.011 | 18.3 | 3.483 | 451 500 | T.Seb | 2.81 |0.008} 0.009 | 1787 | 16 | 201.06 | 8.89 9 1800.56 | B2.79 | 280.46| Oke
BtgA-B | T| 267.79 | 241.0 | 301.3| 0.029 | 0.022 | 0.004 | 0.011 ] 18.3] 3.463 | 466 | 500 | T.Seb | 3.01 {0.010f 0.010 ] 1914 | 18 | 201.06 | 9.52 10 | 2010.62} 91.90 ] 319.49] Oke
Lt2 L{ 152.09 | 178.9 | 223.6] 0.028 { 0.022 | 0.004 | 0.011 | 18.3] 3.463 | 402 | 500 | T.8eb | 2.24 | 0.007} 0.007 | 1421 | 16 | 201.06 | 7.07 8 1608.50{ 73.59 | 260.77 ] Oke
BtgAB [ T| 212.81 | 191.5 | 239.4| 0.029 | 0.022 | 0.004 | 0.011 ]} 18.3| 3463 | 416 | 500 | T.Seb | 2.39 }0.008| 0.008 | 1521 | 16 | 201.06 | 7.57 8 1608.50 | 73.59 | 260.77 | Oke
Lt3 L] 11536 | 136.6 | 170.8] 0.029 } 0.022 { 0.004 | 0.011 ] 18.3] 3.463 | 351 500 { T.Seb | 1.71 {0.005] 0.005}| 1085 | 16 | 201.06 | 540 ] 1206.37] 55.19 | 189.46 | Oke
BtgA-B |T| 115.15 | 1036 | 129.5] 0.029 | 0.022 | 0.004 | 0.011 | 18.3| 3463 | 306 | 500 | T.Seb | 1.30 |0.004} 0.004 | 823 | 16 | 201.06 | 4.09| 5 | 1005.31| 45.99 | 167.84 | Oke
Lt4 L] 63.46 75.0 | 93.7 ] 0.029 | 0.022 | 0.004 | 0.011. | 183 ] 3463 | 260 | 500 | T.Seb | 0.94 | 0.003| 0.004 800 16 | 201.06 { 3.98 4 804.25 | 36.80 | 1B85.56 | Oke
]
PERHITUN(}AN TULANGAN BALOK ANAK TANGGA ARAH Y (BA-TYPE 3)
Dimensi Balok Anak = (400x600) bbk= 400 mm| bkim= 500 mm
fc¢ 225 MPa hblk= 600 mm| hkim= 500 mm
fy 350 MPa Stu= 15 mm||
Prosentase untuk menambah atau mengurang! pada distribusi r#‘xomen q=30.(1-4/3.{(p-0)/pb}) = 10 %

PORTAL ARAH Y { AS 11)

SR EF 7] B VTS SRS B EER FEPHS FEg e I Py B TRy g
FRAME | | kNm | Diatrd | xnm | - PP17| P max| pmin] Lporta |- ui ] ber |P "o ]
BtgA-B | T] 30542 | 274.9 | 343.6] 0.029 | 0.022 | C.004 3.463 3.44 2211.69
L1 [L] 198.44 | 2200 | 286.2] 0.020 | 0.022 | G.004 3.463 2.8 201.00 | 8.05 | 10 | 2010.62][01.09 | d19.49| Oke
BtgA-B |T] 267.87 { 241.1 |301.4] 0.029 | 0.022 | €.004 3.463 3.01 201.06 | 9.52 10 | 2010.62|91.89 | 319.48| Oke
Lt2 L| 151.67 | 178.5 }223.1] 0.0290 | 0.022 | 0.004 3.463 | 401 500 | T.8eb | 2.23 201.06 | 7.05 8 1608.50]173.59 | 260.77 | Oke
BtgA-B |T{ 212.14 | 190.9 | 238.7] 0.029 { 0.022 | C.004 3463 | 415 500 | T.Seb | 2.39 201.06 | 7.54 8 1608.50|{73.59 | 260.77] Oke
43 |L| 114.38 | 1356 | 169.5] 0.020 | 0.022 | 6.004 3463 | 350 | 500 | T.8eb | 1.60 201.06 | 536 | 8 | 1206.37//55.19 | 199.46| Oke
BgAB |T| 116.03 | 104.4 |130.5] 0.020 | 0.022 | 6.004 3.463 | 307 | 500 | T.8eb | 1.31 201.06 | 413 | 6 | 1005.31]]45.00 | 167.84| Oke
Lt4  [U] 6406 | 757 | 946 | 0.029 | 0.022 | c.004 3.463 | 281 | 500 | T.Seb | 0.65 201.06 | 398 | 4 | 804.25 ||36.60 | 135.56] Oke




