
BABV
 

ANALISIS STRUKTlJR
 

Secara umum analisis ini dilakukan untuk mencari data beban struktur dan 

gaya gempa. Dari kedua data tersebut dapat digunakan untuk menganalisis 

mekanika struktur. 

5.] Umum 

Struktur yang dianalisis adalah struktur rangka dengan dinding geser dan 

struktur rangka mnpa dinding geser. Perbedaan utama adalah ada dan tidaknya 

dinding geser pada struktur. Sedangkan bagian-ba!:,rian stuJ...'1ur yang lain tcrmasuk 

luasan bangunan adaJah sarna. Struktur atas terbagi menjadi struktur Plat(meliputi 

]antai, Map, tanggn dan bortJ~s), Balok, Kolom dan dinding geser selia struktuf 

pendukung lamya seperti Lift dan Tangga. Analisis mekanika teknik dad seluruh 

struktur digunakan bantuan komputcr dcngan mcnggunakan Softwarc Program 

SAP90. Dengan terJebih dahuJu ditentukan perhitungan pembebanan dan 

parameter-parameter Jainnya. 
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Penamaan elemen struktur berfungsi untuk kemudahan pembacaan darl perhitungan 

dalam Input Program SAP90 untuk struktur utama adalah sebagai berikut : 

1.	 Penamaan Joint dan Elemen Shell 
- .'..:.'" 

- Penomoran Joint untuk Shell dimu1ai dari nomor 1 hingga 972, juga untuk 

penomoran elemen Shell dimulai dari nomor I hingga 768 dengan urutan 

penomoran dari bawah ke a13s. 

2.	 Penamaaan Joint dan EJemen Frame 

a. Penomoran Joint pada 1antai dasar rnmuJai dari nomor 973 hingga 996. 

b.	 Penomoran Joint pada lantai dasar sid lantai Atap menggunakan 

penomoran Kode ABCD, dimana ABCD tersebut adalah angka 4 digit 

dengan aturan sebagai berikut : 

•	 A (1 digit pertama) menunjukan letak titik berdasarkan lantai bangunan 

(Jantai 1- 4). 

•	 B (1 digit kedua) menunjukan letak titik berdasarkan radius Jingkaraan 

terhadap pusat struktur dengan koordinat (0,0,0) denguIl atlgka ] 

mempunyai radius 10,75 m, angka 2 mempunyai radius 5,25 m dan 

angka 3 mempunyai radius 12,25 m. 
', 

•	 C dan 0 (2 digit terakhir) menunjukan nomor urnt dari joint tersebut (1 

- 36). 



28 

c.	 Pcnomoran Elemcn Frame menggunakan penomoran Kode EFGH, dimana 

EFGH tersebut adalah angka 4 digit dengan aturan sebagai berikut : 

•	 E (1 digit pertama) menunjukan letak elemen berdasarkan lantai 

bangunan (lantai 1-4). 

•	 F (1 digit kedua) menunjukan material sekaligus jenis dari e1emen 

struktur, yaitu : 

1.	 menunjukan elemen Kolom Type A (diameter 50 em) pada POSISI 

radius 10,75 m. 

2.	 menunjukan elemen Kolom Type 13 (diameter 40 em) pada POSISI 

radius 5,25 m. 

3.	 menunjukan elemen Kolom Type C (dimensi 30 x 40 emz ) pada 

posisi radius] 2,25 m. 

4.	 menunjukan elemen Balok Portal Kolom A (diameter 35 x 75 emz) 

5.	 menunjukan elemen Balok Portal Kolom R (diameter 30 x 65 cm2
) 

16.	 m~lIIH1jukan elemen 13alok fnduk Kantilcvcr (diameter 35 x 75 cm ) 

7.	 mcnunjukan clemen Balok Induk Kolom A - Kolom B (dimensi 30 x 

55 cm2
) 

8.	 menunjukan elemen Balok Induk Kolom B - Shear Wall (dimensi 30 

x 55 em 1) 

9.	 menunjukan elemen Salok lnduk Kolom C (dimensi 25 x 40 em2
) 

e G dan H (2 Digit terakhir) menunjukan nomor urut elemen (1-72). 

Denah pcnomoran untuk elemen Shell dan clemen Frame dapat ditunjukkan dalam 

Gambar 5.1. 
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5.2 Analisis Pcmbebanan 

Analisis pembebanan ini digunakan untuk menghitung mckanika strukiur. 

Pembebanan ini meliputi perhitungan plat, dinding, lift dan tangga yang di 

konversikan menjadi beban merata dan dipikul oleh balok yang menumpunya. 

5.2.1 Perhitungan Plat Lantai dan Atap 

Analisis plat disesuaikan dengan beban yang akan dipikul dan bentuk plat 

mengikuti denah balok. Dalam tugas akhir ini seluruh perhitungan mekanika plat 

menggunakan eara diskreet dengan metode EJemen Hingga (Finite Element) 

dengan program SAP90. 

Penentuan tebal plat ditentukan bahwa tinggi minimum untuk plat dimana 

kedua ujung menerus (SKSNI T -- 15 - 1991-03). Tinggi minimum plat sebesar 

1/28 panjang bentang. Dalam perencanaan ini diasumsikan panjang bentang arab 

mcmanjang sepcnuhnya ditahan olch balok, maka diambil panjang bentang dari 

arah lebar sebesar 2135 mm. Tinggi minimum diperoleh sebesar 1/28 x 2135 mm 

= 76,25 mm diambil tebal plat 150 mm. Dalam gambar 5.2 dapat ditunjukkan ada 

dua belas tipe plat. 
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Cambar 5.2. Denah tipe plat 

Sesuai dalam Gambar 5.2 clapat ditunjukkan ada dua belas tipe plat. Berikut ini 

salah satu analisis pembebanan pe]at, sedang analisis yang lain dapa! dilihat daJam 

lampiran 1. Gambar 5.3 adalah plat lantai type 1. 

I.	 Plat Lantai Type 1 /3
 

- Sentuk Plat
 
Joint 252 

Joint 1235 

Gambar 5.3 Plat lantai tipc 1 



" 
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- Beban Rencana
 

a.. Beban Mati tcrbagi merata (\VDL) :
 

• Berat Spesi (tebal 1,5 em) = 31,5 kg/m2 

• Berat Keramik (tebal 2 em) = 48,0 kg/m 2 

• Berat Penggantung + Etemit = 18,0 kg/m2 

• Berat Mckanikal dan Elcktrikal 15,0 kghn 2 
0-0 

•	 Berat Partisi (10% * 130 kg/m2 
) = 13,0 kg/m2 

WDL = 125,5 kglm 2 = J,255 KN/m2 

b. Bcban Hidup tcrbagi mcrata (WLd - 400,0 kg/m2 4,000c-. 

KN/m2 

Beban terfaktor Wu = 1,2 W[)L + 1,6 Wu , = 7,906 KN/m2 

Berat sendiri dari plat (WP1ut ) dengan tebal 0,15 m ; WC(\nCrL'{<: = 2400 

kg/m 3 (24,0 KN/mJ
), Faktor bcban Dead Load "'"" l,2 ; Ec ."7 

25740960.2 dan angka poison (~!)= 0,25 langsung disertakan dalum 

perhi tungan SAP90. 

Tabcl 5.1 adalah input SAP··90 untuk menghitung mekanika plat lantui tipe J. 

Sedangkan Tabel 5.2 adalah outputnya. 
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Tabc) 5.1 Perhitungan mekanika plat lantai tipe 1 ( input SAP-90 ) 

Perhitungan Mekanika Plat Lantai Tipe 1 

:10 (Sat.\lan KN-meter) 

SYSTEM 
L=1 

RESTRAINTS 
1 24 1 H= 1, 1, 0, 0, 0, 1 
151 H=l, 1, 1, 1, L ~ 

R 9 1 R=l,l,I,I,l.,l 
13 14 1 R=l, 1, 1, 1, 1,1 
18 24 1 R=I.l,l.Ll,l 

JOINTS 
1 X=-0.8412 Y=3.1993 2=5.0000 
2 x=-n.7~nn Y=1.2n~~ 7=~.nnG~ 

3 X=-0.5000 Y=3.2227 2=5.0000 
4 X=-0.2833 Y=3.2376 2=5.0000 
5 x=-n.9378 Y=3.5nOO ~=5.00nn 

6 X=-0.7500 Y=3.5000 2=5.0000 
7 X=-0.5000 Y=3.5000 2=5.0000 
R x=-n.3n~2 Y=3.5nnn ?=5.00no 
9 X=-1.0719 Y=4.0000 2=5.000n 
10 X=-0.9378 Y=4.0000 2=5.0000 
11 x=-n.75no Y=4.nnnn ?=5.nnnn 
12 X=-0.5000 Y=4.0000 2=5.0000 
13 X=-0.3500 Y=4.0000 2=5.0000 
14 X=-1.2n5R Y=4.500n 7=5.nono 
15 X=-0.9378 Y=4.5000 2=5.0000 
16 X=-0.7500 Y=4.5000 2=5.0000 
17 x=-n.snnn Y=4.50no 7=5.nooo 
18 X=-0.3937 Y=4.5000 Z=5.0000 
19 X=-1.3588 Y=5.0711 2=5.0000 
20 X=-·I.?OSR y=s.n7n 7.=.'1.noon 
21 X=-0.9378 Y=5.0711 2=5.0000 
22 X=-0.7500 Y=5.0711 2=5.0000 
23 x=-n.snon Y=5.0711 ?=~.noon 

24 X=-0.4437 Y=5.0711 2=5.0000 

POTENSIAI, 
124 1 P=7.906,7.906 

311ELL 
NM=l 2=-1.2 P=-1 
C KaLakteristik bahan elernen Shell 
l F;=?.'i740%0.2 u=o.?~) W=24 
1 JQ=I,2,5,6 EType=2 M=1 TH=0.15 
2 JQ=2,3.6,7 £Type=2 1'1=1 TH=0.15 
1 ,TQ=3, 4,7, R P''l'ypp.=2 M=1 'l'H=O. 1 ~ 

4 JQ=9,10,5,5 EType=2 1'1=1 TH=0.15 
5 JQ=5,6,10,11 EType=2 1'1=1 TH=0.15 

,1(.>=6 / 7, 1 'j , 'I ? F:'T'ype>::::r? M= -1 rr1-L·"O."I;"l 
7 JQ=7,B,12,13 EType=2 1'1=1 TH=0.15 
B ,JQ=9,10,14,15 EType=2 1'1=1 TH=0.15 
q ,IQ=1 0, I 1 ,I .'1, 1ii F:'fyp"'=2 M=\ 'l'H=O. 15 
10 JQ=11!12/16,17 EType=2 1"1=1 TH::::;;O.lS 
11 JQ=12.13,17,18 EType=2 1'1=1 TH=0.15 
i 2 ;lQ=1 e" 20, 14 ,J 4 F:Typp.=? M= 1 'J'H=O. 15 
13 JQ=14,15,20,21 EType=2 1··j=l TH=0.15 
14 ,)Q=15,16,21,22 EType=2 1'1=1 TH=0.15 
15 ,7Q=1 6, 17,22,23 F:TYr'p.=? M=! TH=O. 15 
16 JQ=17,18,23,24 EType=2 1'1=1 TH=0.15 
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Tabcl 5.2 Perhitungan mekanika plat tipe 1 ( output SAP-90 ) 

SAP90-FINITE ELEMENT ANALYSiS OF STRUCTURES 
Perhitungan Mekanika Plat Lantai Type 1 

JOINT DISPLACEMENTS RE/\CT!ONS AND .APPUED FORCES 
LOAD CONDITION 1 LOAD COND!TION 1 

DISPLACEMENTS "U" AND ROTATIONS "R" FORCES "F" AND MOMENTS "M" 

JOINT U(Z) R(X) R(Y) JOINT F(Z) M(X) M(Y) 
1 .000000 .000000 .000000 1 .3409 .0072 -.0260 
2 .000000 .000000 .000000 2 .2213 .0214 -.0032 
3 .000000 .000000 .000000 3 .5657 .0287 .0013 
4 .000000 .000000 .OUUUUo 4 .1787 .0044 .0119 
5 .000000 .000000 .000000 5 1.3241 .0263 -.1024 
6 -.3740E-D6 -.161 6E-D5 .2186E-DS 6 .0000 .0000 .0000 
7 -.3792E-06 -.1393E-05 -.2098E-05 7 .0000 .0000 .0000 
8 .000000 .000000 .000000 8 1.2795 -.0012 .1152 
9 .000000 .000000 .000000 9 2.0230 .0407 -.2527 
10 -.4222E-06 -.1879E-D5 .4752E-05 10 .0000 .0000 .0000 
11 -.1096E-05 -.1709E-OS .1121 E-D5 11 .0000 .0000 .0000 
12 -.4822E-D6 .1 03SE-D6 -.4643E-05 12 .0000 .0000 .0000 
13 .000000 .000000 .000000 13 2.2261 -.0109 .2429 
14 .000000 .000000 .000000 14 2.1689 .0086 -.2422 
15 -.1291 E-OS .6824E-06 .5084E-05 15 .0000 .0000 .0000 
16 -.1585E-DS .1 452E-D5 -.2230E-D5 16 .0000 .0000 .0000 
17 -.3275E-06 .6579E-06 -.5144E-05 17 .0000 .0000 .0000 
18 .000000 .000000 .000000 18 2.4703 -.0140 .2735 
19 .000000 .000000 .000000 19 -.0522 .0000 .0000 
20 .000000 .000000 .000000 20 .5889 -.0070 -.0508 
21 .000000 .000000 .000000 21 .7407 -.0307 .0007 
22 .000000 .000000 .000000 (,2 .8,??h -.O:W1 .0006 
2i .000000 .000000 000000 23 -2496 -0114 -.0041 
24 .000000 .000000 .000000 24 10471 -()OS2 0783 

TOTA.L .1570E+02 .2230E-Ol .4312E-01 
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5.2.2 Analisis Pembebanan Struktur Lift 

Analisis untuk perencanaan lift pada gedung perpustakaan terbagi menjadi dua yaitu 

perhitungan mekanika sarana lift (Unit Elevator) dan mekanika prasarana lift (Tempat 

lift). Unit elevator dalam perencanaannya tidak ditinjau perhitungannya, dikarenakan 

sudah mcrupakan sebuah Unit/Paket dari pabrik pembuatnya dcngan spcsifikasi tcrtcntu 

sesuai market dan peralatan lift spesifikasi standar prodiksi pabrik lebih murah dari pada 

ukuran/disain khusus sesuai permintaan. 

Dalam perencanaan gedung perpustakaan ini, perencana mcnycsuaikan dengan Unit 

Elevator standar dari pabrik dengan mcrcncanakan konstruksi pcndukung lift tcrscbut. 

Sebuah Unit lift memiliki bagian-bagian yaitu : 

1.	 mesin penggerak lift: Jengkap dengan kabel-kabel dan perangkat kontroler, 

2.	 kereta penumpang atau kotak lift yang berfungsi untuk mengangkut 

pcnumpang ataupun barang-barang beserta bcban pengimbang, dan 

3.	 ruangan luncur dan landasan dasar serta konstruksi penumpu untuk mesm, 

kereta, beban pengimbang dan perangkatnyu. 

Perencanaan struktur pendukung/prasarana lift (point 3) adaJah scbagai berikut : 

•	 mang pcrangkat mcsin lift yaitu mcsin pcnggcrak kcrcta lift dilctakan pada 

bagian atas bangunan serta beban pengimbang yang dilctakkan pada bagian sisi 

sam ping cerobong, 

•	 dinding mang (cerobong) luncur untuk penempatan reI kereta lift I kotak lift: 

sckaJigus tcmpat rcl untuk bcban pcnycimbang, dan 

a	 ruangan landasan yaitu ruangan ke[onggaran pada saat lift mencapai lantai 

terbawah maka lift tidak menumbuk lantai dasar landasan dan pada bagian lantai 
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landasan terdapat pegas yang berfungsi menahanlmercdam lift apabila lift terjadi 

crash Uatuh). 

Kapasitas lift direncanakan untuk bangunan gedung perpustakaan ini menggunakan 

Unit lift atau Elevator sebanyak 2 buah lift dengan kapasitas masing-masing 6 orang. 

Dengan kedudukan tidak sejajar atau berdampingan, yang dipisah oleh 2 buah unit 

tangga scrta kcdudukan lift dan tangga dalam bangunan terletak Lliualalll struktur Core 

yang berupa dinding geser melingkar. 

Maka berat Elevator tidak sepenuhnya ditahan oleh dinding geser tetapi mengunakan 

strul'1ur rangka sekaligus sebagai cerobong luncur Elevator. Struktur rangka tcrsebut 

direncanakan terbuat dari beton dengan dinding penutup dari batu bata (berat lift dan 

perangkatnya ditahan oleh struktur rangka lift dan dinding geser). Denah lift dan tangga 

yang terletak dalam dinding geser dapat dilihat dalam Gambar 5.5. 

Shear Wall 
Ta.ngga 
rl dille Cerobong 
Kotak Eievator 

" '-.... 
n;tlinfl
-'-"'::l 

Pf:j-JutiiP 

Gambar 5.3 Denah lift dan tangga dalam dinding gcser 
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Dcngam direncanakan penggunaan dua buah Unit Lift dengan kapasitas tiap 

unit 6 orang maka didapatkan standar spesifikasi sebagai berikut : 

•	 Jumlah Penumpang = 6 orang 

•	 Beban Angkut = 450 kg 

•	 Dimcnsi Ccrobong (Witdh x Depth) = 1800 mm x 1600 mm 

•	 Kotak Elevator (Height x Width x Depth) = 2200 mm x 1100 mm x 1100 

mm 

•	 Pintu Pemberhentian (Height x Width) = 2000 mm x 700 mm (netto) 

•	 Lubang Pemberhentian (Depth)= 1500 mm 

•	 Tinggi Bebas Lantai Pemberhentian = 4000 mm 

•	 Ruang Mesin (Height min) = 2300 mm 

Dari data tersebut dircncanakan konstrusi Lift dcngan dimcnsi dan struktur 

rangka sebagaistruktur pendukungnya seperti Gambar 5.6. 
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Spesifikasi Standar Lift adalah sebagai berikut 

Ponla.l (erobong 

Ko1ak Elevato r "
 

Pintu Ele\lator " Dinding Pem.llup
 

1-fG~'::
 
"00 • .1 '"' !:r;:;:~ 1800 mm 

I""",".,,,t·~~~m'''O .. 
i 

Bd;'dl'r PellYtimbeiz"9 I SOO mm 

!1. .lL0--9 ~~ _ 

~ ~2;"!_7.~_. 

Shear Wall 

Portal Cerobong 
tlevator 

Mesin 
\. 

Huang 

,./
/ 

~~~~~p "G'&M;>kJMi~---+
./ .----+--- Ilinrlin!) P,,:nlJtup 

Lantai Mesin /" 

Kalak Elevator ___... 
Tinqgi Bebas 

Pintl..l Elevator\ lantai._---~--....-...-.. 
\ Pcmbcrhentian Mas
\ 

(min 4000 mm) 

I
4bUlJ m m -i\-,\ ;..•"..' 'F 

I 
I \. 
I '. .. luao mm
 

2000 mm I
 I 
I 
I 

lanlai leratas I -c

-_.. ,-----1 
'~" C,.robong FI~Yiiltor 

"~I' 

"0 
~~:

~"" 

iii 
l~': 

.,,.'

I 
2500 mm
 

Piiftu Elcvdlur
 

l 

i!-"I
s

I: 23vu film 

c"",i'; r,,,~)o"~:":.m: ~II
,;;,,:'~JJIWIIlJiIn/,Jl;!I~liInll,lIIij;(;Ijli/o!l:fJJ'lIj1lU~t'MaSl.',l ! 

Lubang ~
 

P~mhf':rh~nli~n ~
 1SOD mill
 

Elevator
 ~l 
~r:(lulnJ.lu ckl/c:l!\J{(f~Clir:lenMI,ej 

i!~ 

(;/"tJphir.: by Jot,! IJhl!llk ': 

Gambar 5.6 Struktur lift 
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Posisi mcsin terletak pada Lantai yang bcrupa Plat dengan tcbal 120 mm dcngan dua 

buah balok anak yang kedudukannya sejajar dengan kedudukan kereta tersebut (searah 

lebar Cerobong). 

A.	 Perhitungan Balok Landasan Mesin 

Salek Anal<,	 Balok Portal 
'\,-~, 

'\ " ...............
 

\,	 '.,.,. Diasumsikan: 

•	 Berat seluruh unit elevator dan Berat lantai 

landasan sepenuhnya ditahan oleh balok 

anak 0,15 x 0,25 m2 . 

•	 Berat perangkat mekanik elevator (DL)= 

500 kg/m2 

Gambar 5.7 Lift tampak atas • Beban Angkut (PLL) = 450 kg 

•	 Berat Kotak Elevator (PDL) = 1000 kg 

(Faktor Kejut dan elevator 2,0). 

•	 Berat plat Wconcrete ":"7 2400 kglm3 

Pembebanan Balok Plat Landasan untuk satu balok anak : 

a.	 Berat plat = 0,12 x 0,7 x 2400 = 202 kg/m 

b. Berat Balok = 0,15 x 0,25 x 2400 = 90 kg/m 

c.	 Berat Mekanik = 0d.x.L4 x 500 = 350 kg/m 

WOL = 642 kg/m x 1,2 = 770 kg/m 

d.	 Beban Kotak Elevator dengan Fk 2,0 ",", 2,0 x I000 kg x 0,5 = 1000 kg 

PDL = 1000 kg x 1,2 = 1200 kg 
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e. Beban Hidup	 WLL = 100 kg/m x 1.6 = 160 kg/m 

f.	 Beban Angkut P = 0,5 x 450 = 225 kg
 

Pu = 225 kg x 1,6 = 360 kg
 

Total beban yang diterima balok : 

qu = 770 + 160 = 930 kg/m = 9,30 KN/m 

Pu = 1200 + 360 kg = 1560 kg = 15,60 KN 

Pemodelan mekanika : 

~ 
+ ~ ,6 m--------------------------1

Gambar 5.8 Pemodelan mekanika 

Didapat Mmax = qu.U/12 + P.Ll8 = 5,104 KNm 

Vmax = qu.Ll2 + P/2 = 15,24 KN 

B. Perhitungan Portal Cerobong Lift 

Struktur cerobong elevator menggunakan konstruksi frame dan dinding penutup 

dari batu batao Pembenan pada portal cerobong : 

• Berat dinding penutup = 250 kg/m2 x 2,5 m = 625 kg/m x 1,2 = 750 kg/m 

• Beban balok lantai mesin = 15,24 kg x 2 balok 

Pcrhitungan Mckanika portal mengunakan bantuan program SAP90 dengan input yang 

ditampilkan dalam Tabel 5.3 dan hasil perhitungan SAP-90 ditampilkan dalam Tabel 

5.4. Sedangkan penomoranjoint portal lift dapat dilihat pada Gambar 5.9. 

,;·~;c~]~C~;~\·\ .. \ 
'-.-.- '.'.':"'''''i'''''iW..''''. ,1. :\fi.~ Ci;,; ii';'~4'1;~i iii 'J

\:-- ;'·;~~"""'···)--l
k::"/~(1_,~~, ,;/ 
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Tabel5.3 Perhitungan portal lift ( input SAP-90 ) 

Input perhitungan Portal Lift 

Struktur Frame Portal Lift 
3D (KN-meter) 

SYSTEM 
1,=1 

RESTRAINTS 
1 60 1 R=O,O,O,O,O,O 
1 4 1 R=1,1',1,1,1,1 
7 8 1 R=l,l,l,l,l,l 

11.121 R=l,1,1.,1.,1.,l 
15 16 1 R=l,l,l,l,l,l 
19 20 1 R=l,l,l,l,l,l 
2324 1 R=1,1,1,1,1,1 
27 28 1 R=l,l,l,l,l,l 
31 32 1 R=l, I, 1,.1, 1,1 
3536 1 R=l,l,1,l,l,1 
39 56 1 R=l,l,l,l,l,l 
57 60 1 R=O,l,O,O,l,O 

JOINTS 
1 X~3.8 Y=1.4 Z= 0.0 
2 X=2.2 Y=1.4 Z= 0.0 
3 X=3.8 y=o.O Z= 1.5 

35 X=3.8 Y=O.O 2=21.5 G= 3,35,4 
4 X=2.2 Y=O.O Z= 1.5 

36 X=2.2 Y=O.O 2=21.5 G= 4,36,4 
5 X=3.8 Y=1.4 Z= 1.5 

37 X=3.8 Y=1.4 Z=21.5 G= 5,37,4 
6 X=2.2 Y=1.4 Z= 1.5 

38 x=2.2 Y=1.4 z=21.5 G= 6,38,4 
39 X=6.0 Y=1.4 Z= l.5 
55 X=6.0 Y=1.4 Z=21.5 G=39,55,2 
40 X=O.O Y=1.4 Z= 1.5 
56 X=O.O Y=1.4 Z=21.5 G=40,56,2 
57 X=3.8 Y=0.4 Z=21.5 
58 X~2.2 Y=0.4 Z=21.5 
SCi X~3.R Y~1.0 7.~?l.S 

60 X=2.2 Y=1.0 Z=21.5 

FRN-1E 
NM=2 NL=l Z=-l. 
C KARAKTERISTIK PENAMPANG 
1 SH=R T=O.35,O.25 E=31528558.5 G=12611423.4 W=2.1 KOLOM 
2 SH=R T=0.35,0.25 E=31528558.5 G=12611423.4 w=2.1 BALOK 
C BEBAN MERATA PADA ELEMEN 
1 WT,=O,-7 .5,0 
C ELEMEN KOLOM 

LP=2,0 
1,P=2, °

1 1 5 M=1 
? ? 6 M=1. 

G=7,2,4,4LP=2,O3 5 9 M=l 
G=7,2,4,4LP=2,O4 6 10 M=1 
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C ELJ;:MEN BALOK 
19 3 5 H=2 LP=3.0 G=7,2,4.4 
20 
35 

4 
35 

6 
57 

N=2 
M=2 

LP=3,O 
LP=3, ° 1.;=7,2,4,4 

36 36 58 1'1=2 LP=3.0 
37 57 ',9 N=2 LP=3,0 
38 58 60 H=2 LP=3,O 
39 59 37 M=2 LP=3,O 
40 60 38 M=2 LP=3,O 
41 5 6 M=2 LP=2,O G=8.1,4,4 NSL=l 
50 39 5 M=2 LP=2.0 G=8,2,2.4 NSL=l 
')1 6 4() M=2 LP=2,0 G=8,2,-1,2 NSL=l 

LOADS 
.') 7 L=1 1"=0.0, -1.').24 
58 1,=1 F=O,O,-15.24 
59 1,=1 F=O,O,-15.24 
60 L=l 1"=0,0.-1.5.24 
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Tabel 5.4 Perhitungan portal lift (output SAP-90 ) 

SJI.P90 FINITE ELEMENT ANALYSIS OF STRUCTURES 

STRUKTUR FP~ PORTAL LIFT 

REACTIONS AND APPLIED FORCES 

LOAD CONDITION 1 - FORCES" F" AND MOMENTS "M" 

JOINT F(Xl F(Y) F(Z) M(X) M(Y) M(Z) 

1 .4105 2.1435 544.3803 -1.0417 .1872 -.0007 
2 -.4105 2.1435 544.3803 -1. G417 -.1872 .0007 
3 -. 0112 1. 7971 32.3778 15.5230 -.0432 .0074 
~ .Gl12 1.7971 32.3778 15.5230 .0432 -.0074 
5 .0000 .0000 .0000 .0000 .0000 .0000 
6 .0000 .0000 .0000 .0000 .0000 .0000 
7 -.0197 3.8382 48.9152 29.1763 .2417 .0125 
8 .0197 3.8382 48.9152 29.1763 -.2417 -.0125 
9 .0000 .0000 .0000 .0000 .0000 .0000 

10 .0000 .0000 .0000 .0000 .0000 .0000 
11 -.0143 2.7251. fi?.80fl8 40.?4n1 .4?62 .0090 

12 .0143 2.7251 62.8068 40.2463 -.4262 -.0090 
13 .0000 .0000 .0000 .0000 .0000 .0000 
14 .0000 .0000 .0000 · 0('1(;(1 .0000 .0000 
15 
16 

-.0111 
.0111 

2.1154 
2.1154 

73.4079 
73.4079 

48.7349 
48.730 

.5733 
• ,....1.. 

-.5733 
.0070 

-.0070 
\7 .0000 .0000 .0000 .0000 .0000 .0000 

18 .0000 .0000 .0000 · ac::) 0 .0000 .0000 
19 -.0083 1.5782 81.4633 55.1813 . 6843 .0052 
1'0 .0083 1.578? 81. 4,,1.1 .55.18; .1 -. fiR'! 1 -.005? 

21 .0000 .0000 .0000 .0000 .0000 .0000 
22 .0000 .0000 .0000 .0000 .0000 .0000 
1'1 -.0116? 1.18:16 87.42')8 ')9.94.02 .7fi5fi .0039 

24 .0062 1.1836 87.4258 59.9462 -.7656 -.0039 
25 .0000 .0000 .0000 .0000 .0000 .0000 
'J h .nooo ,0000 ,0000 , nr.:r>-i • (J rlfJ() .0000 
2/ -.002e · 4 063 91. 4265 63.2075 .82fJ'! .0017 
~8 .0028 · 4063 91.4265 63.20 7 5 -. fPr:CJ -,OUl"! 

29 .0000 .0000 .nooo .0000 .nono .0000 
30 .0000 .0000 .0000 .occo .0000 .0000 
31 -.0167 3.5548 95.4872 65.9257 .8184 .0103 
12 .0\ 67 .3.,,548 9.5. 4 872 fl.S. "1.'07 -. RHI'! -.010.3 

33 .0000 .0000 .0000 .0000 .0000 .0000 
34 .0000 .0000 .0000 · OCO,) .0000 .0000 
.15 .OSS9 .0000 100.850J 66.10 J. 9 .0000 -.0406 
36 -.0559 .0000 100.8501 66.30':'9 .0000 .0406 
37 .0000 .0000 .0000 .0000 .0000 .0000 
~R ,nooo .0000 .0000 · nCl:;(' .(1(1(10 .nooa 
39 -.3115 .0085 39.8768 .1855 18.3887 -. 0096 
40 .3115 .0085 39.8/6B .ISS -18.3887 .00'16 

4.1 -.47fi5 .n17S 4S.51'11? .7r: /',.S ~ i}:~(rl -.O?Oj 
~2 . ~ 765 .0175 45.5202 .7 3 ~ -25.0307 .0:01 
4 " -.3376 .0122 50.0590 1.094 30.3049 -.0141 

4 L1 . 3~~7h .nl.?~ sn. (1.') gO I . r~ ': to -In . :-~ (l t.l t) .Ol4i 
45 -.2626 .0095 53.5411 J.. :)7,9 34.3593 -.0110 
.q6 .2626 .0095 53.5~11 1. :)7 E -34.3593 .0110 
47 - . \9') 7 · 00'i1 ,)".18SS l.S'!'O 17.417'1 -.0082 
48 .l957 .OO~l 56.l855 1.59':: -37.4375 .0082 
49 -.1469 .0051 58.1398 1.749 39.7111 -.0061 
SO .14r;9 .00S1 S8.1398 1. 7': 9 -.19.7111 .n061 

51 -.0552 · 0016 59.4835 1. 872 41. 2857 -.0020 
5~ .O!)!:")? .0016 ,59.4835 1.872 -41.2857 .0020 
S3 -.364') .01.S8 foO.S??,) I .839 4?.4126 -.oun 
5t; .3645 .0158 60.5225 1.839 -42.4126 .0183 
55 2.0502 -.0310 59..5106 2.728 41.8785 .0331 
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56 -2.0502 -.0310 59.5106 2.7289 -41.8785 -.0331 
57 ,..,,..,,..,,..., 

.uvvv .0000 -16.2400 .0000 .0000 .0000 
58 .0000 .0000 -16.2400 .0000 .0000 .0000 
59 .0000 -19.3889 -16.2400 .0000 4.1935 .0000 
60 .0000 -19.3889 -16.2400 .0000 -4.1935 .0000 

TOTAL -.2498E-15 .7105E-14 .3338E+04 .9128E+03 -.3197E-13 .3331E-15 
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Tangga tersebut direneanakan (berdasar Data Arsitek oleh Ernst Neufert) sebagai 

berikut: 

tg'a = 2,5/3,9 

a = 32,66 0 

Panjang Tangga = 390 em Langkah naiklopterde = 17,86 em (14 buah) 

Lebar tangga =125em Langkah datar/antrede = 30 em (13 buah) 

Panjang Bordes = 125 em Tebal anak tangga 15 em 

Lebar Bordes = 130 em 

A. Anal isis Lantai Tangga 

Pcmbcbanan yang dircneanakan pada tangga : 

a. Beban Plat Tangga 

• Beban plat = 0,15 x 2400 kglm 3 = 360 kg/m-
., 

• Berat anak tangga 0,5 = 0,1786 x 2400kg/m3 
-,-, 214,3 kg/m1 

• Berat spesi tcbal 1,5 em = 1,5 x 21 kg/m 2 = 31,5 kg/m 2 

• Berat tegel tebal 2 em = 2 x 24 kg/m 2 = 48 kg/m 2 

• Berat Mekanikal <.Ian ekkll ikal = 15 kg/Ill? 

Total WDL = 668,8 kg/m 2 

Beban Hidup WLL = 300 kg/m 2 

Beban terfaktor Wua = 1,2 WDL + J,6 WLL = 1282,56 kglm2 

= 12.83 kN/m 2 
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h. Beban Plat Bordes (Plat Peralihan) 

• Beban plat	 = 0.15 x 2400 kg/m3 
= 360 kg/m2 

• Berat spcsi tcbal 1,5 em = 1,5 x 21 kglm2 = 31,5 kg/m2 

• Berat tegel tebal 2 em = 2 x 24 kg/m 2 48 kg/m2 

•	 Berat Mekanikal dan elektrikal 15 kglm2 

Total \VDL = 454,5 kg/m2 

Behan Hidup WLL = 300 kg/m 2 

Beban tcrfaktor Wub = 1,2 WDL + 1,6 WLL = 1025,4 kglm 2 = 10,25 kN/m 2 

Berat sendiri WConcrclc = 2400 kg/m3 (24,0 KN/m 3 
), Faktor beban Dead Load = 1,2 

Ee = 31528558.48 dan angka poison (J...l) = 0,25 langsung discrtakan dalam 

perhitungan SAP90. 

Input Pcrhitungan mckanika tangga disajikan dalam Tabcl 5.5, scdangkan outputnya 

disajikan dalam Tabel 5.6. Gambar 5.11 adalah tampilan ouput tentang penomoran 

joint dan clemen plat dan hordes tangga. 
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Tabel 5.5 Perhitungan mekanika tangga ( input SAP-90 ) 

Input Perhitungan Mekanika Tangga dengan SAP-90
 

Perhitungan Mekanika Plat Tangga dan Bordes
 
3D (S~tuan KN-meter) 

SYSTEM 
1,=1 
RESTRAINTS 

1 28 1 R=I,I,O,O,O,1
 
1 S 4 R= 1, 1, 1, 1, 1, 1
 
6 10 4 R=I,I,l,I,I,l
 

11 15 4 R=I,I,I,I,I,l
 
18 20 4 R=l,l,l,I,I,l
 
19 23 4 R=1,1,1,1,1,1
 
24 28 4 R=I,I,I,I,I,1
 

JOINTS 
1 X=O.OOO Y=2.500 Z=O.OOO 
2 X=1.300 Y=2.500 Z=O.OOO 
3 X=3.250 Y=2.500 Z=I.250 
4 X=5.200 Y=2.500 Z=2.500 
S X-n.SOO Y=~.SOO 2=2.500 
6 X=O.OOO Y=1.875 Z=O.OOO 
7 X=I.300 Y=I.875 Z=O.OOO 
8 X=3.250 Y=1.875 Z=1.250 
9 X=5.200 Y=I.875 Z=2.500 
10 X=6.500 Y=1.875 Z=2.500 
11 X=O.OOO Y=1.250 Z=O.OOO 
12 X=1.300 Y=1.250 Z=O.OOO 
13 X=3.250 Y=I.250 Z=I.250 
14 X=5.200 Y=1.250 Z=2.500 
15 X=6.500 Y=I.250 Z=2.500 
16 X=3.250 Y=1.250 Z=3.750 
17 X=1.300 Y=1.250 Z=5.000 
18 X=O.OOO Y=1.250 Z=5.000 
19 X=O.OOO Y=0.625 Z=5.000 
20 X=1.300 Y=0.625 7.=5.000 
21 X=3.250 Y=0.625 Z=3.750 
22 X=5.200 Y=0.625 Z=2.500 
21 X-n.SOO Y=0.fi?5 Z=?~OO 

24 X=O.OOO Y=O.OOO Z=5.000 
25 X=1.300 Y=U.UUU Z=~.UOO 

26 X=3.250 Y=O.OOO Z=3.750 
27 X=5.200 Y=O.OOO Z=2.500 
28 X=6.500 Y=O.OOO Z=2.500 

POTENSIAL 
1 2 1 P=-10.25,-10.25
 
4 7 1 P=-10.25,-10.25
 
9 12 1 P=-10.25,-10.25
 

14 15 1 P=-10.25,-10.25
 
17 20 1 P=-10.25,-10.25
 
22 25 1 P=-10.25,-10.25
 
27 28 1 P=-10.25,-10.25
 

2 4 1 P=-12.83,-12.83
 
7 9 1 P=-12.83,-12.83
 

12 14 1 P=-12.83,-12.83
 
14 17 L P=-1%.B3,-12.83
 
20 22 I P=-12.83,-12.83
 
25 27 1 P=-12.83,-12.83
 

Plat terletak pada bidang XYZ 
Tumpu~n .Jepit 
Tumpuan Jepit 
Turnpuan Jepit 
Tllmpuan ,Tepit 
Turnpuan Jepit 
Tumpuan Jepit 
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Tabel5.5 Lanjutan 

SHELL 
NM=1 2=-1.2 P=-l 
C Karakteristik bahan elemen Shell 
1 E=3152855.85 U=O.25 W=24 

1 ,;Q= 1, 2, 6, 7 M=1 TH=0.15 
2 JQ= 2, 3, 7, 8 M=1 TH=0.15 
3 JQ= 3, 4, 8, 9 M=l TH=0.15 
4 JQ= 4, 5, 9,10 M=l TH=O.15 
5 JQ= 6, 7,11,12 M=1 TH=0.15 
6 JQ= 7, 8,12,13 M=1 TH=0.15 
7 JQ= 8, 9,13,14 M=1 TH=0.15 
8 JQ= 9,10,14,15 M=l TH=0.15 
9 JQ=18,17,19,20 M=1 TH=0.15 

10 JQ=17,16,20,21 M=l TH=0.15 
11 JQ=16,14,21,22 M=1 TH=0.15 
12 JQ=14,15,22,23 M=1 TH=0.15 
13 JQ=19,20,24,25 M=l TH=0.15 
14 JQ=20,21,25,26 M=1 TH=0.15 
15 JQ=21,22,26,27 M=1 TH=0.15 
16 JQ=22,23,27,28 M=l TH=0.15 
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Tabel 5.6 Perhitungan mekanika tangga ( output SAP-90 ) 

CSI/sAP90 - - FINITE ELEMENT ANALYSIS OF STRUCTURES
 
Perhitungan Mekanika Plat Tangga dan Bordes
 

REACTIONS AND APPLIED FORCES 

LOAD CONDITION 1 - FORCES "F" AND MOMENTS "M" 

.JOTNT F{X) F'(Y) F(Zj MIX) r-1(Y) M(Z) 

1 .0000 .0000 13.6910 -2.6640 -9.2419 .0000 
8.8785 -9.9771 .0000 .0000 .0000 2.2847 

1 -28.1888 -1..3U4 .0000 .0000 .0000 .6817 
~ 9.3::;37 10.3998 .0000 .0000 .0000 1.8705 
5 .0000 .0000 13.5861 -2.7089 9.2499 .0000 
6 .oeoo .0000 24.8109 .0073 -18.3765 .0000 
7 24.l862 -1. 5849 .0000 .0000 .0000 -. 0526 

-53.':3C:5 3.61.23 .0000 .0000 .0000 -.0443 
9 20.8605 -.3784 .0000 .0000 .0000 1.. 4 628 

10 .0000 .0000 25.5708 .1671 18.3897 .0000 
11 .0000 .0000 13.5429 2.5963 -9.2261 .0000 
1;;' 9.0281 ]0.7302 .0000 .0000 .0000 -2.4246 
13 -28.6289 1.5700 .0000 .0000 .0000 -.3936 
1~ .OCOO -26.1169 .0000 .0000 .0000 -1.2125 
15 .0000 .0000 26.6025 .0000 18.4044 .0000 
2.6 26.6289 1.5700 .0000 .0000 .0000 -.3936 
17 -9.0283 10.7302 .0000 .0000 .0000 -2.4246 
16 .0000 .0000 13.5429 -2.5963 -9.2261 .0000 
19 .0000 .0000 24.8109 -.0073 -18.3765 .0000 
20 ""'I" -, O--?-.::."'1 • ..:. ..... 0 ... -1.5849 .0000 .ooeo .0000 -.0526 
21 53.6305 3.6123 .0000 .0000 .0000 -.0443 
22 -20.8605 -.3784 .0000 .0000 .0000 1.4628 
23 .0000 .0000 25.5708 <1671 18.3897 .0000 
24 .0000 .0000 13.6910 2.6640 -9.2419 .0000 
25 -8.87Cl 5 -9.9771 .0000 .0000 .0000 2.2847 
26 28.3888 -1.3134 .0000 .0000 .0000 .6817 
27 -9.3G37 10.3998 .0000 .0000 .0000 1.8705 
28 .0000 .0000 13.5861 2.7089 9.2499 .0000 

TOTI'.L .3890E-12 -.7070E-12 .2090E+03 .9459E-13 -.5053E-02 .5557E+01 
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Gambar 5.11 Penomoranjoint dan elemen plat dan bordes tangga 
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5.3. Perhitungan Gaya Lateral (Gempa dan Angin) 

Dalam perhitungan gaya lateral pada struk1:ur gedungd-itinjau tcrhadap 

gaya akibat Gempa dan gaya akibat Angin dengan dianalisis sebagai berikut : 

a.	 Terhadap Gempa 

Analisis terhadap pengaruh Gempa digunakan prosedur analisis 

dinamik (Mctodc Analisis Ragam Spekturm Respon) dengan pernodelan 

bengunan geser sistern massa terpusat untuk. rnendapatkan hasil yang akurat 

dan dikarenakan bangunan memiliki loncatan bidang muka meskipun 

ditinjau dari bentuk. bangunan mempunyai bentuk simetris beraturan. 

Peninjauan pengaruh gempa elemen vertikal maka digunakan 

pembebanan kombinasi (Ekstrim) : 

F = Beban Gravitasi + 100 % Beban Gempa arah X + 30 % Beban 

GempaArah Y 

(Pedoman Percncanaan Kctahanan Gempa untuk Rumah dan Gcdung SKBI

1.3.53.1987 ps. 2.3.2) 

Untuk perhitun!:,ran gaya gempa digunakan bantuan Program Modal 

dari SANS89 dengan tinjauan 2 Dlmensl dan pendIstribusian digunakan 

pcrbandingan kekakuan clemen dcngan kekakuan struktur daTi tiap lantai. 

b.	 Terhadap Angin 

Analisis perencanaan terhadap pengaruh angin diperoleh koefisien 

tekanan angin (cw) untuk tekanan posistif dan negatif sebesar 0,7 (Peraturan 

Pembcbanan Indonesia untuk Gcdung ps 4.3.5. (Tabe!. 4.1» dengan tekanan 
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Pw = (42,5 + 0,6. h) dirnana h = tinggi bangunan. (Peraturan Pembebanan 

Indonesia untuk Gedung Ps. 4.2.4). Maka didapat : 

• Tinggi efektif bangunan 20 rn, Pw - (42,5 + 0,6. 20) --=- 54,5 kglrnz 

545 kN/rnz 

dengan Luas bidang tekan = d x t = 24,5. 15 m1 = 367,5 m2 

P(tekan / nisap) = cw x A x Pw = 0,7.367,5.545 = 140,2 kN 

Pendistribusian diasurnsikan sebagai gaya terpusat di titik joint bidang tekan 

/ hisap pada bangunan, scbcsar : 

Pa = P / jum1ahjoint = 140,2/ 18.3 = 2,5963 kN. 

5.4. Analisis Kekakuan Struktur 

Kckakuan struktur yang di analisis mcliputi kekakuan clemen vertikal 

dengan dan tanpa dinding geser. Elemen vertikal yang dimaksud adalah e1emen 

kolom dan e1emen dinding geser. 

5.4.1 Anatisis Kekakuan Struktur Rangka dengan Dinding Geser 

Analisis kekakuan dari elemen-elemen struktur gedung perpustakaan 

digunakan uotuk perhitungan Gaya Lateral yaitu Gempa serta distribusi yang akan 

ditahan oleh struktur rangka (kolom) dan struktur dinding geser. 

Kckakuan (k) "c 12. E. 1/ lk3
 

Dimana : E = Modulus Elastisitas material yang digunakan
 

= 31528558.5 kN/m2
 

1= Inersia penampang dari elemen struktur tersebut.(m4
)
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lk= panjang (tinggi) elemen struktur tersebut.(m)
 

Perhitungan Inersia dari elemen-elamen strukrtur digunakan :
 

a.	 Elemen Dinding Geser 

Inersia penamp. Pipa = 7t:.I64. (D4 
- d4

) 

dimana: D = Diameter lingkaran luar (m).
 

d = Diameter lingkaran dalam (m).
 

4ShearWaIl = 7t:./64. (6,6 4_6,44
) = 10,78705108 m. 

"Shear Walli	 ' ====~_"'1111....-
!	 I
I	 I 

i	 I L---~,-·------,-,I I !~~--ji-------i 
! I ;-------t~-~---.;I	 I :.. , I 

..I !-----H----~I-

...... I ! ~--~-_.~~--!
 
.	 .~L_ 

Did I r---"-',r'''- ---1 
i r-----l~------·l 
,	 I -------'11-----:! I 1---'---1 ~---·------i.
 
! I f=--'-=--:-_:.-JC,:~~==J'"._-.....
 
! I l--·-----ji---,-j
 
!	 i 
r I 
t	 I 

-~-- -+--==:=--==:-:-~::~.._!!!I-..,.",.... 

Gambar 5.12 Penampang dinding geser 

b.	 EIemen Kulorn 

Perhitungan Inersia dari elemen kolom dengan bentuk penampang bulat 

maupun pcrscgi (Kolom Type 3 - b X h .,..,. 30 X 40 cm2
) dan mcmiliki sudut 

(searah jarum Jam) posisi terhadap sumbu Lokal X-Y juga terhadap titik 

pusat Struktur digunakan bantuan Program (Software) AutoCAD R.14. 
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Dari hasi perhitungan AutoCAD diperoleh Momen Inersia dari tiap-tiap kolom 

yang kemudian dilanjutkan perhitungan Kekakuan (k) dengan bantuan tabel. 

Hasil perhitungan Inersia kolom dapat dilihat pada Tabel 5.7. 

:. 

-
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Tabcl 5.7 Hasil perhitungan inersia koJom 

a. Elemen Kolom dengan sucJut polar t.erh<tclap ri.ti k Pusat. Strukt.ur So, 

1750, 1850 da.n 355 0 . 

Area: 
Perimeter: 
Bounding box: 

Centroid: 

Moment.s of inert.i.<l.: 

Product of inertia: 
Radii of ~yration: 

Principal moments and 

1200.00 
140.00 

X: -16.69 - 16.69 
Y: -21.23 - 2L.23 
X: O. 00 
Y: 0.00 
X: 1594611.?7 
Y: 90531. 73 

XY: -6077.69 
X: 11.53 
Y: 6.69 
X-Y directions about cencroid 
T: gonoo.oo njnDe; ii)Jl~ -1.e,,' 
J: 160000.00 along [1.00 0.09 

b. Elemen Kolom dengan sudut polar terhadap TitH: PllSc.t Struktur 1 <;0- , 

1650 , 1950 dan 3450 . 

19.67 
23.20 

1200.00 
140.00 

X: -19.67 
'l: -23.20 
X: 0.00 
Y: 0.00 
X: 155310.89 
Y: 94689.11 

Product of inertia: XY: -17500.00 
Radii of gyration: X: 11.38 

Y: B. 88 
principal moments and X- '{ directions abou.t centro id: 

I: 90000.00 along [0.26 -0.971 
J: 160000.00 along [0.97 0.26] 

Centroid: 

Area: 
Perimeter: 
Bounding box: 

Moments of inertia: 

c. F.lemen Kolom dengan slldut. polar t.erhadap Tit.ik Pllsat: St.rllkt.llr /.5°, 

15.5°, 205° dan ~n~o. 

Arf>ca: 
Perimeter: 
Boundlr,g box: 

Centroid: 

Moments of inertia: 

Prodl.1ct of inertia: 
Radii of gyration: 

1200.00 
140.00 

X: -22.05 
Y: -?-4.47 
X: 0.00 
Y: 0.00 
X: ·147497.57 
Y: 102502.43 

n: -268E.S'::, 
X: 11.09 
Y: ~. 24 

22.05 
24.47 

Prin~ipal mom~nts and X-Y dir~ctions about centroid 
J: gOaao.on along [0.42 -0.91 
J: 160000.00 along [0.91 0.42 
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d. Elemen Kolom dengan sudut polar terhadap Titik Pusat struktur 35°, 

145°, 215° dan 325°. 

Area: 
Perimeter: 
Boundirrg box: 

Centroid: 

1200.00 
140.00 

X: -23.76 23.76 
Y: -24.99 24.99 
X: 0.00 
Y: 0.00 

Moments of inertia: X: 136970.71 
Y: 113029.29
 

Product of inertia: XV: -32889.24
 
Radii or gyratio~: X: 10.60
 

Y: 9.71
 
Principal moments and x-v directions abouc centroid:
 

I: 90000.00 along [0.57 -0.82] 
J: 160000.00 along [0.52 0.57' 

e. Elemen Kolom dengan sUdut polar terhadap Titik Pusat Struktur 45° , 

135°, 225° dan 315°. 

Area: 
Peri.met.er: 
Bounding box:
 

Cent.reid:
 

Moments of inertia:
 

X: 
Y: 
X: 
Y: 
X: 
Y: 

Product of inertia: XV: 
Radii of gyration: X: 

Y: 
Principal moments and X-V 

I: 
.1: 

1200.00 
"] 40.00 
-24.75 - 
-24.75 - 
0.00 
0.00 
125000.00 
·[2S000.00 
-35000.00 
10.21 
10.21 

24.75 
24.75 

directions about centroid: 
90000.00 along [0.7: -0.711 
If-OOOO.OO along ~O.7! n.7:: 

f. Elemen Kolom dengan sudut polar terhadap Titik Pusat Struktur 55°, 

125°, 235° dan 30So. 

Area: 
P",r-im...d:",r: 
ROlJnrli.ng box: 

centroid:
 

Home[1L~ of Illtn LId:
 

Product of inertia:
 
Radii of gyrat~on:
 

Pri.ncipal momenta and
 

X: 
V: 
X' 
Y: 
X. 
Y: 

XV: 
X: 
Y: 

1200.00 
140.00 
-24.99 -  24.99 
-23.76 -  23.76 
0 00 
0.00 
113029.29 
136970.71 
·-32889.24 
9.71 
10.68 

x-v directionR abou~ c :-;r.rr.. 
I: 90000.00 along [0.8 -0. 
J: 160000.00 along [0. 7 O. 
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g. Elemen Kolom dengan sudut polar terhadap Titik Pusat Struktur 65°, 

115°, 245° dan 295°. 

Area: 1200.00
 
Perimeter: 1.40.00
 
Bounding box: X: -24.47 24.47
 

'{: -22.05 22.05 
Centroid: X: 0.00 

Y: 0.00
 
Moments of inertia: X: 10250 3
 

Y: 14749 7
 

Proc\!.IC't: of inertia: XY: -2681 ;:,
 
Radii of gyratlon: X: ".24
 

Y: 11.09
 
Principal moments and X-Y direct OIlS abo~tt c r: c.:: 0
 

I: 90000.0 along [0.9 -0. 
~ ~J: l600QO. 0 alo~~ fO. - .... 

h. E] emen Kolom dengan slldut pol ar terhad?[) Ti.t.i.k PllS?t Stxuktur 75°, 

105°, 255° dan 285°. 

A.r.ea: 1 00.00
 
Perimeter: 1 O.OC'
 
BOllnding box: X: - 3.20 23.20
 

Y: - 9.67 .~ CJ • f)"7 

Centroid: X: 0.00 
Y: 0.00
 

Homents of inertta: X: 94689.11
 
Y: 155310.89
 

Product of inertia: XY: -17500.00
 
Radii of gyration: X: S. 88
 

Y: 11. 38 
Principal moments and ,:--Y direct.ions ebou ':- ntroic 

T: 90000.00 along [ .9 -0.~ri 

J: 160000.00 along O. 6 

i. Elemen Kolom dengan sudut polar. ter.hadap Titik Pusat Struktur 85°, 

9S 0 
, 265 0 dan 27,')°. 

A.rea: 1200.00
 
Perimeter: lqO.OG
 
Rmmcij ng box: X: -,~1.2J 21. 21
 

Y: -16.69 16. <:,9
 
Centroid: X: 0.00
 

Y: ().1l0
 
Moments of itleltia: X: 90531. 73
 

Y: 159465.27
 
Product af inertia: XY: -i1077~69
 

Radil of gyration: X: 0.69
 
Y: 11.53 

P-r i. nr~ 1.1'0.1 Tnomen ts and :{ - Y dj r~(~;. i ():,.c:; ~ ":::/"d !-. r;? n t. r ().i d 

I: 90000.00 along fl.GO -0.09 
~"T: i.6(JOGC. 00 a.l~!:g fC,;. ,:'9 l.OC 
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j. Elemen Kolom Bulat Diameter 50 em Type 1 

Area: 1963.4954 
Perimeter: 157.0796 
Bounding box: X: -25.0000 25.0000 

Y: -25.0000 -  25.0000 
Centroid: X: 0.0000 

Y: 0.0000 
Moments of inertia: X: 306796.1576 

Y: 306796.1576 
Product of inertia: XY: 0.0000 
Radii of gyration: X: 12.5000 

Y: 12.5000 
Principal moments and X-Y directions about centroid: 

I: 306796.1576 along [l.OOOG 0.0000: 
J: 306796.1576 along [0.0000 1. 0000] 

k. Elemen Kolom Bulat Diameter 40 ern Type 2 

Area:	 1256.6370 
Perimeter:	 125.6637 
Bounding box: X: -20.0000 20.0000 

Y: -20.0000 20.0000 
Centroid: X: 0.0000 

Y: 0.0000 
Moments of inertia: X: 125663.7061 

Y: 125663.7061 
Product of inertia: XY: 0.0000 
Radii of gyration: X: 10.0000 

Y: 10.0000 
Principal moments and X-Y directions about centroid: 

I: 125663.7061 along [1.0000 O.OOOOl 
J: 125663.7061 along [0.0000 1.0000J 

1.	 Elemen Kolom Bulat Diameter 46.5 em type 3 
Moments of inertia X: 229499.47 

Y: 229499.47 

Dari hasil perhitungan inersia perhitungan kolom dan modulus elastisitas 

beton yang telah diketahui, sehingga akan didapat kekakuan untuk setiap kolom 

dan dinding geser yang disajikan dalam Tabel 5.8. Sedangkan kekakuan etemen 

vertikal untuk struktur tanpa dinding geser disajikan dalam Tabet 5.9. 
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Tabel 5.8 Kekakuan Elemen Vertikal Struktur dengan Dinding Geser 

IxNo. Elemen Iy Lk kx ky 
4 4 mKolom m m kN/m kN/m 

Lantai Dasar 
Shear Wall 1.0787051E+01 1.0787051 E+01 6.50 1.4861000E+07 1.4861000E+07 
101 -112 3.0679620E-Q3 3.0679620E-Q3 6.50 5.0719681E+04 5.0719681 E+04 
201 -212 1.2566371 E-Q3 1.2566371 E-Q3 6.50 2.0774778E+04 2.0774778E+04 

r Total = 1.4932494E+07 1.4932494E+07 

Lantai 1-------- . 

Shear Wall 1.0787051 E+O 1 1.0787051 E+01 5.00 3.2649616E+07 3.2649616E+07 
1201 -1212 1.2566371l::-03 1.25663/11:-03 5.00 4.5642188E+04 4.5642188E+04 

1301 1.5531089E-Q3 9.4689110E-04 5.00 4.7008593E+03 2.8659947E+03 
1302 1.4749757E-Q3 1.0250243E-Q3 5.00 4.4643703E+03 3.1024837E+03 
1303 1.3697071 E-Q3 1.1302929E-Q3 5.00 4. 1457495E+03 3.4211046E+03 
1304 1.2500000E-Q3 1.2500000E-Q3 5.00 3.7834270E+03 3.7834270E+03 
1305 1.1302929E-Q3 1.3697071 E-Q3 5.00 3.4211046E+03 4.1457495E+03 
1306 1.0250243E-Q3 1.4749757E-Q3 5.00 3.1024837E+03 4.4643703E+03 
1307 9.468911OE-04 1.5531089E-Q3 5.00 2.8659947E +03 4.7008593E+03 
1308 9.0531730E-04 1.5946827E-Q3 5.00 2.7401615E+03 4.8266925E+03 
1309 9.0531730E-Q4 1.5946827E-Q3 5.00 2.7401615E+03 4.8266925E+03 
1310 9.468911OE-Q4 1.5531089E-Q3 5.00 2.8659947E+03 4.7008593E+03 
1311 1.0250243E-Q3 1.4749757E-03 5.00 3.1024837E+03 4.4643703E+03 
1312 1.1302929E-Q3 1.3697071 E-Q3 5.00 3.4211046E+03 4. 1457495E+03 
1313 1.2500000E-Q3 1.2500000E-Q3 5.00 3.7834270E+03 3.7834270E+03 
1314 1.3697071 E-Q3 1.1302929E-03 5.00 4.1457495E+03 3.4211046E+03 
1315 1.4749757E-Q3 1.0250243E-03 5.00 4.4643703E+03 3.1024837E+03 
1316 1.5531089E-Q3 9.4689110E-04 5.00 4.7008593E+03 2.8659947E+03 
1317 1.5946827E-Q3 9.0531730E-Q4 5.00 4.8266925E+03 2.7401615E+03 
1318 1.5946827E-Q3 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
1319 1.5531089E-Q3 9.4689110E-04 5.00 4.7oo8593E+03 2.8659947E+03 
1320 1.4749757E-Q3 1.0250243E-Q3 5.00 4.4643703E+03 3.1024837E+03 
1321 1.3697071 E-Q3 1.1302929E-Q3 5.00 4.1457495E+03 3.4211046E+03 
1322 1.2500000E-Q3 1.2500000E-Q3 5.00 3.7834270E+03 3.7834270E+03 
1323 1.1302929E-Q3 1.3697071 E-Q3 5.00 3.4211046E+03 4.1457495E+03 
1324 1.0250243E-Q3 1.4749757E-Q3 5.00 3. 1024837E+03 4.4643703E+03 
1325 9.468911OE-Q4 1.5531089E-Q3 5.00 2.8659947E+03 4.7oo8593E+03 
1326 9.0531730E-Q4 1.5946827E-Q3 5.00 2.7401615E+03 4.8266925E+03 
1327 9.0531730E-Q4 1.5946827E-Q3 5.00 2.7401615E+03 4.8266925E+03 
1328 9.468911OE-Q4 1.5531089E-03 5.00 2.8659947E+03 4.7oo8593E+03 
1329 1.0250243E-Q3 1.4749757£-Q3 5.00 3.1024837E+03 4.4643703E+03 
1330 1.1302929E-Q3 1.3697071 E-Q3 5.00 3.4211046E+03 4.1457495E+03 
1331 1.2500000E-03 l.2SOOOOOE-Q 3 5.00 3.7834270E+03 3.7834270£+03 
1332 1.3697071 E-Q3 1.1302929E-Q3 5.00 4.1457495E+03 3.4211046E+03 
1333 1.4749757E-Q3 1.0250243E-Q3 5.00 4.4643703E+03 3.1024837E+03 
1334 1.5531089E-Q3 9.4689110E-Q4 5.00 4.7oo8593E+03 2.8659947E+03 
1335 1.5946827E-Q3 9.0531730E-Q4 5.00 4.8266925E+03 2.7401615E+03 
1336 1.5946827E-Q3 9.0531730E-Q4 5.00 4.8266925E+03 2.7401615E+03 

.' 
A 

r. Total = 3.2831462E+07 3.2831462E+07 
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Tabel 5.8 Lanjutan 

No. Elemen Ix ly Lk kx ky 

Kolom 
4 m 4 m m kN/m kN/m 

Lantai 2 
ShearWaJl 1.0787051E+01 1.0787051 E+O 1 5.00 3.264% 16E+07 3.2649616E+07 

2201 -2212 1.2566371 E-03 1.2566371 E-03 5.00 4.5642188E+04 4.5642188E+04 
2301 1.4749757E-03 1.0250243E-03 5.00 4.4643703E +03 3.1024837E+03 
2302 1.3697071E-03 1.1302929E-03 5.00 4.1457495E+03 3.4211046E+03 
2303 1.2500000E-03 1.25OOOOOE-03 5.00 3.7834270E+03 3.7834270E+03 
2304 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4.1457495E+03 
2305 1,0750743F-Q3 1.4749757F.-03 5.00 3.1024837E+03 4.4643703F+03 
2306 9.4689110E-04 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 
2307 9.0531730E-04 1.5946827E-03 5.00 2.7401615E+03 4.8266925E+03 
2308 9.0531730E-04 1.5946827E-03 5.00 2.7401615E+03 4.8266925E+03 
2309 9.4689110E-04 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 
2310 1.0250243E-03 1.4749757E-03 5.00 3.1024837E+03 4.4643703E+03 
2311 1.1302929£-03 1.3697071 E-03 5.00 3.4211046E+03 4. 1457495E+03 
2312 1.25OOOOOE-O3 1.2500000E-03 5.00 3.7834270E+03 3.7834270E+03 
2313 1.3697071 E-03 1.1302929E-03 5.00 4.1457495E+03 3.4211046E+03 
2314 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3.1024837E+03 
2315 1.5531089E-03 9.4689110E-04 5.00 4.7008593E+03 2.8659947E+03 
2316 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
2317 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
2318 1.5531089E-03 9.4689110E-04 5.00 4.7008593E+03 2.8659947E+03 
2319 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3. 1024837E+03 
2320 1.3697071 E-03 1.1302929E-03 5.00 4. 1457495E+03 3.4211046E+03 
2321 1.2500000E-03 1.2500000E-03 5.00 3.7834270E+03 3.7834270E+03 
2322 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4. 1457495E+03 
2323 1.0250243E-03 1.4749757E-03 5.00 3. 1024837E+03 4.4643703E+03 
2324 9.4689110E-04 1.5531089E03 5.00 2.865991\7E+03 1\.7008593E+03 
2325 9.0531730E-04 15946827E-03 5.00 2.7401 (j 1!jE+03 4.8266925E+03 
2326 9.0531730E-04 1.5946827E-03 5.00 2.7401615E+03 4.8266925E+03 
2327 
2328 

9.4689110E-04 
1.025021\ 3E-03 

1.5531089E-03 
1.4749757E-03 

5.00 
5.00 

2.8659947E+03 .. _........~4-_..,., .....".,'_"........_..
3.1024837E+03 

4.7oo8593E+03-.......-.-
4.4643703E+03 

2329 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4. 1457495E+03 
2330 1.2500000E-03 1.2SOOOOOE-03 5.00 3.7834270E+03 3.7834270E+03 
2331 1.3697071 E-03 1.1302929E-03 5.00 4.1457495E+03 3.4211046E+03 
2332 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3.1024837E+03 
2333 1.5531089E-03 9.4689110E-04 5.00 4.7008593E+03 2.8659947E+0 3 
2334 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
2335 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
2336 8.8990586E-04 4.5905247E-04 5.00 2.6935151 E+03 1.3894332E+03 

I Total = 3.2829455E+07 3.2829985E+07 
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Tabel 5.8 Lanjutan 

No. Elemen Ix Iy Lk kx ky 

Kolom 4 
m 

4 m m kN/m kN/m 

Lantai 3 
Shear Wall 1.0787051 E+O 1 1.0787051 HO 1 5.00 3.2649616E+07 3.2649616E+07 

3201·3212 1.2566371 E-03 1.2566371 E..{)3 5.00 4.5642188E+04 4.5642188E+04 
3301 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3. 1024837E+03 
3302 1.3697071 E-03 1.1302929E-03 5.00 4. 1457495E+03 3.4211046E+03 
3303 1.2500000E-03 1.2500000E-03 5.00 3.7834270E+03 3.7834270E+03 
3304 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4. 1457495E+03 
3305 l.o?SO?43F-03 1.4749757F-03 5.00 3. 1024837H03 4.4643703E+03 
3306 9.4689110E-04 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 
3307 9.0531730E-04 1.5946827E-03 5.00 2.7401615E+03 4.8266925E+03 
3308 9.0531730E-04 1.5946827E-03 5.00 2.7401615E+03 4.8266925E+03 
3309 9.4689110E-04 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 
3310 1.0250243E-03 1.4749757E-03 5.00 3.1024837E+03 4.4643703E+03 
3311 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4. 1457495E+03 
3312 1.2500000E-03 1.2500000E-03 5.00 3.7834270E+03 3.7834270E+03 
3313 1.3697071 E-03 1.1302929E-03 5.00 4. 1457495E+03 3.4211046E+03 
3314 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3. 1024837E+03 

3315 "w 1.5531089E-03 9.4689110E-04 5.00 4.7008593E+03 2.8659947E+03 
3316 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
3317 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.740 1615E+03 
3318 1.5531089E-03 9.4689110E-04 5.00 4.7008593E+03 2.8659947E+03 
3319 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3.1024837E+03 
3320 1.3697071 E-03 1.1302929E-03 5.00 4.1457495E+03 3.4211046E+03 
3321 1.2500000E-03 1.2500000E-03 5.00 3.7834270E+03 3.7834270E+03 
3322 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4. 1457495E+03 
3323 1.0250243E-03 1.4749757E-03 5.00 3.1024837E+03 4.4643703E+03 
3324 9.4689110E-04 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 

""""",,". 

3325 9.0531730E-04 159468Z7E-03 5.00 2.7401615E+03 4.8266925E+03 
3326 9.0531730E-04 1.5946827E-03 5.00 2.7401615H03 4.8266925E+03 
3327 9.468911OE-04 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 

~--.n .... _ ............ 

3328 1.0250243E-03 1.4749757E-03 5.00 3. 1024837H03 4.4643703E+03 
3329 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4. 1457495E+03 
3330 1.2500000E-03 1.2500000E-03 5.00 3.7834270H03 3.7834270E+03 
3331 1.3697071 E-03 1.1302929E-03 5.00 4. 1457495E+03 3.4211046E+03 
3332 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3.1024837E+03 
3333 1.5531089E-03 9.4689110E-04 5.00 4.7008593H03 2.8659947E+03 
3334 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
3335 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
3336 8.8990586E-04 4.5905247E-04 5.00 2.6935151 E+03 1.3894332E+03 

12 Total = 3.2829455E+07 3.2829985E+07 
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Tabel 5.9 Analisis Kekakuan Elemen Vertikal Struktur Tanpa Dinding Geser 

Iy Lk kxNo. Elemen Ix ky 
44 m mKolom m kN/m kN/m 

Lantai Dasar 
Kol. Shear Wall 2.2949900E-03 2.29499OOE-03 6.50 3.7940874E+04 3.7940874E+04 

101-112 3.0679620E-03 3.0679620E-03 6.50 5.0719681 E+04 5.0719681 E+04 
201 -212 1.2566371 E-03 1.2566371 E-03 6.50 2.0774778E+04 2.0774778E+04 

L Total == 1.0943533E+05 1.0943533E+05 

Lantai 1 
Kol-Shear Wall 2.2949900E-03 2.29499OOE-03 5.00 8.3356101 E+04 8.3356101 E+04 
1201 -1212 1.2~bb3j 1E-03 1.2566371 E-03 ~.OO 4.~642188E+04 4.!>642188E+04 

1301 1.5531089E-03 9.4689110E-04 5.00 4.7008593E+03 2.8659947E+03 
1302 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3.1024837E+03 
1303 1.3697071 E-03 1.1302929E-03 5.00 4.1457495E+03 3.4211046E+03 
1304 1.2500oooE-03 1.25OOOOOE-03 5.00 3.7834270E+03 3.7834270E +03 
1305 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4.1457495E+03 
1306 1.0250243E-03 1.4749757E-03 5.00 3. 1024837E+03 4.4643703E+03 
1307 9.4689110E-04 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 
1308 9.0531730E-04 1.5946827E-03 5.00 2.7401615E+03 4.8266925E+03 
1309 9.0531730E-04 1.5946827E-03 5.00 2.7401615E+03 4.8266925E+03 
1310 9.4689110E-04 1.5531089E-03 5.00 2.8659947E+03 4.7oo8593E+03 
1311 1.0250243E-03 1.4749757E-03 5.00 3.1024837E+03 4.4643703E+03 
1312 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4.1457495E+03 
1313 1.2500000E-03 1.25OOO00E-03 5.00 3.7834270E+03 3.7834270E+03 
1314 1.3697071 E-03 1.1302929E-03 5.00 4.1457495E+03 3.4211046E+03 
1315 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3.1024837E+03 
1316 1.5531089E-03 9.4689110E-04 5.00 4.7oo8593E+03 2.8659947E+03 
1317 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
1318 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
1319 1.5531089E·03 9.46891IOE·04 5.00 4.7oo8593E+03 2.8659947E+03 
1320 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3.1024837E I 03 
1321 1.3697071 E-03 1.1302929E-03 5.00 4.1457495E+03 3.4211046E+03 
1322 1.2500000E-03 1.250oo00E-03 5.00 3.7834270E103 3.7834270[+03 
1323 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4.1457495E+03 
1324 1.0250243E-03 1.4749757E-03 5.00 3.1024837E+03 4.4643703E+03 
1325 9.4689110E-04 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 
1326 9.0531730E-04 1.5946827E-03 5.00 2.7401615E+03 4.8266925E+03 
1327 9.0531730E-04 1.5946827E-03 5.00 2.7401615E+03 4.8266925E+03 
1328 9.4689110E-04 1.5531089E-03 5.00 2.8659947E+03 4.7oo8593E+03 
1329 1.0250243E-03 1.4749757E-03 5.00 3.1024837E+03 4.4643703E+03 
1330 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4.1457495E+03 
1331 1.25OO000E-03 1.25000ooE-03 5.00 3.7834270E+03 3.7834270E+03 
1332 1.3697071 E-03 1.1302929E-03 5.00 4.1457495E+03 3.4211046E+03 
1333 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3.1024837E+03 
1334 1.5531089E-03 9.468911OE-04 5.00 4.7008593E+03 2.8659947E+03 
1335 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
1336 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 

L Total == 2.6520166E+05 2.6520166E+05 
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Tabel 5.9 Lanjutan 

No. Elemen Ix Iy Lk kx ky 

Kolom 4 m 4 m m kN/m kN/m 

Lantai 2 
Kol. Shear Wall 2.2949900E-Q3 2.2949900E-Q3 5.00 8.3356101 E+04 8.3356101E+04 
2201 - 2212 1.2566371 E-Q3 1.2566371 E-Q3 5.00 4.5642188E+04 4.5642188E+04 

2301 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3.1024837E+03 
2302 1.3697071E-03 1.1302929E-03 5.00 4.1457495E+03 3,4211046E+03 
2303 1.2500000E-03 1.2500000E-03 5.00 3.7834270E+03 3.7834270E+03 
2304 1.1302929E-Q3 1.3697071 E-03 5.00 3.4211046E+03 4. 1457495E+03 
2305 1,0250243E-03 1,4749757E-03 5.00 3. 1024837E+03 4.4643703E+03 
2306 9.4689110E-Q4 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 
2307 9.0531730E-Q4 1.5946827E-03 5.00 2.7401615E+03 4.8266925E+03 
2308 9.0531730E-04 1.5946827E-03 5.00 2.7401615E+03 4.8266925E+03 
2309 9.4689110E-Q4 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 
2310 1.0250243E-Q3 1,4749757E-03 5.00 3.1024837E+03 4,4643703E+03 
2311 1.1302929E-Q3 1.3697071 E-03 5.00 3.4211046E+03 4. 1457495E+03 
2312 1.2500000E-03 1.2500000E-03 5.00 3.7834270E+03 3.7834270E+03 
2313 1.3697071 E-03 1.1302929E-03 5.00 4.1457495E+03 3,4211046E+03 
2314 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3.1024837E+03 
2315 1.5531089E-03 9.4689110E-04 5,00 4.7008593E+03 2.8659947E+03 
2316 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
2317 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
2318 1.5531089E-03 9,4689110E-04 5.00 4.7008593E+03 2.8659947E+03 
2319 1,4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3.1024837E+03 
2320 1.3697071 E-03 1.1302929E-03 5.00 4.1457495E+03 3,4211046E+03 
2321 1.2500000E-03 1.2500000E-03 5.00 3.7834270E+03 3.7834270E+03 
2322 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4. 1457495E+03 
2323 1.0250243E-03 1,4749757E-03 5.00 3. 1024837E+03 4,4643703E+03 
2324 9.4689110E-04 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 
2325 9.0~31130E-04 1.~94682IE..(J3 5,00 2.7401615E+03 4.8266925E+03 
2326 9.0531730E-04 1.5946827E-03 5.00 2.7401615E+03 4.8266925E+03 
2327 9.4689110E-04 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 
2328 1.0250243E..(J3 1,4749757E-03 5.00 3.1024837E+03 4.4643703E+03 
2329 1.1 302929E-03 1.3697071 E-03 5.00 3.4211046£+03 4. 1457495E+03 
2330 1.2500000E-03 1.2500000E-03 5.00 3.7834270E+03 3.7834270E+03 
2331 1.3697071 E-03 1.1302929E-03 5.00 4. 1457495E+03 3,4211046E+03 
2332 1,4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3.1024837E+03 
2333 1.5531089E-03 9,4689110E-04 5.00 4.7008593E+03 2.8659947E+03 
2334 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
2335 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
2336 1.5531089E-03 9,4689110E-04 5.00 4.7008593E+03 2.8659947E+03 

~ Total = 2.6520166E+05 2.6520166E+05 
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label 5.9 Lanjutan 

No. Elemen Ix Iy Lk kx ky 

Kolom m 4 m 4 m kN/m kN/m 

Lantai 3 
Kol-Shear Wall 2.2949900E-03 2.2949900E-03 5.00 8.3356101E+04 8.3356101 E+04 
3201 - 3212 1.2566371 E-03 1.2566371 E-03 5.00 4.5642188E+04 4.5642188E+04 

3301 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3.1024837E+03 
3302 1.3697071 E-03 1.1302929E-03 5.00 4.1457495E+03 3.4211046E+03 
3303 1.2500000E-03 l.2500000E-O 3 5.00 3.7834270E+03 3.7834270E+03 
3304 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4.1457495E+03 
3305 1.0250243E-03 1,4749757E-03 5,00 3. 1024837E+03 4.4643703E+03 
3306 9.4689110E-04 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 
3307 9.0531730E-04 1.5946827E-03 5.00 2.740 1615E+03 4.8266925E+03 
3308 9.0531730E-04 1.5946827E-03 5.00 2.7401615E+03 4.8266925E+03 
3309 9.468911OE-04 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 
3310 1.0250243E-03 1.4749757E-03 5.00 3.1024837E+03 4.4643703E+03 
3311 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4. 1457495E+03 
3312 l.2500000E-O3 l.2500000E-O 3 5.00 3.7834270E+03 3.7834270E+03 
3313 1.3697071 E-03 1.1302929E-03 5.00 4.1457495E+03 3.4211046E+03 
3314 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3. 1024837E+03 
3315 1.5531089E-03 9.4689110E-04 5.00 4.7008593E+03 2.8659947E+03 
3316 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
3317 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
3318 1.5531089E-03 9.4689110E-04 5.00 4.7008593E+03 2.8659947E+03 
3319 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3.1024837E+03 
3320 1.3697071 E-03 1.1302929E-03 5.00 4.1457495E+03 3.4211046E+03 
3321 1.2500000E-03 1.2500000E-03 5.00 3.7834270E+03 3.7834270E+03 
3322 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4. 1457495E+03 
3323 1.0250243E-03 1.4749757E-03 5.00 3. 1024837E+03 4.4643703E+03 
3324 9.4689110E-04 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 
3325 9.0531730~-04 1.594682/E-03 5.00 2.74016151:+03 4.82669251:+03 
3326 9.0531730E-04 1.5946827E-03 5.00 2.7401615E+03 4.8266925E+03 
3327 9.4689110E-04 1.5531089E-03 5.00 2.8659947E+03 4.7008593E+03 
3328 1.0250243E-03 1.4749757E-03 5.00 3.1024837E+03 4.4643703E+03 
3329 1.1302929E-03 1.3697071 E-03 5.00 3.4211046E+03 4.1457495E+03 
3330 1.2500000E-03 1.2500000E-03 5.00 3.7834270E+03 3.7834270E+03 
3331 1.3697071 E-03 1.1302929E-03 5.00 4. 1457495E+03 3.4211046E+03 
3332 1.4749757E-03 1.0250243E-03 5.00 4.4643703E+03 3.1024837E+03 
3333 1.5531089E-03 9.4689110E-04 5.00 4.7008593E+03 2.8659947E+03 
3334 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
3335 1.5946827E-03 9.0531730E-04 5.00 4.8266925E+03 2.7401615E+03 
3336 1.5531089E-03 9.4689110E-04 5.00 4.7008593E+03 2.8659947E+03 

L Total = 2.6520166E+05 2.6520 166E+05 

'1(, 
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5.4.3 Pcrbandingan Kckakuan Elcmen Vertikal Struktur 

Dari Tabe1 5.8 dan 5.9 yaitu tentang kekakuan elemen tiap lantai pada 

kedua struktur, kemudian dibandingakan. Perbandingan itu didapat dengan cam 

kekakuan elemen vertikal struktur dengan dinding geser dibagi kekakuan elemen 

vertikal struktur tanpa dinding geser. Hasil perbandingan tersebut disajikan dalam 

Tabe15.10. 

Tabe15.10 Perbandingan Kekakuan Elemen Vertikal Struktur 

Lantai Kekakuan Elemen 

Vertikal dengan 

dinding Oeser 

Lt-dasar I 1.49 E+07 

Lt-l 3.28E+07I 
3.28E+07Lt-2 

3.28E+07Lt-3 

Kekakuan Elemen 

Vertikal Tanpa 

Dinding Geser 

Perbandingan Kekakuan Elemen 

Vertikal dengan dan tanpa 

dinding Oeser 

1.09E+05 

2.65E+05 

2.65E+05 

2.65E+05 

136.69724 

123.77358 

123.77358 

123.77358 

Dari Tabel 5.10 dapat disimpulkan bahwa kekakuan clemen vertikal strukutr 

dengan dinding g~s~r untuk lantai dasar 136,7 kali lcbih bcsar dan lantai 1-3 

adalah 123,8 kali Icbih b~sar daripada kekakuan elemen vertikal struktur tnnpa 

dinding gcscr. 
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5.5 Analisis Berat Struktur Gedung 

Berat strukur gedung yang dianalisis meliputi berat struktur dengan dan 

taupa dinding geser. Hasil dan analisis ini digunakan untuk input SANS89 yaitu 

untuk meneari gaya geser tiap lantai. 

Oalam perhitungan berat struktur dari bangunan ini ditinjau tiap lantai 

yang dimaksudkan untuk mendapatkan berat struktur untuk pemodc1an Lump 

Mass untuk perhitungan beban gempa. Perhitungan beban yang terdapat dalam 

struktur bangunan ini adalah dihitung per lantai 

a.	 Plat Lantai
 

WPlat Lantai == Volume Plat x Beratjenis Beton + WLive
 

Untuk tebal plat 15 ern (Plat lantai 1-3)
 

Wplat == 0,25. n. (24,5 - 6,6 Y. 0,15 m3 x 2400 kg/m3 == 90593,8 kg 

WLive = 0,25. n. (24,5 - 6,6 Ym2 x 400 kglm2 = 10930,6 kg 

WPlat Lantai = 90593,8 + 10930,6 kg = 101524,4 kg 

Untuk tebal Plat 12 ern (Plat Atap) 

Wplat = 0,25. n. (24,5 - 6,6 Y 0,12 m3 x 2400 kg/m3 = 72475 kg 

WLive = 0,25. n. (2~,5 - 6,6 Ym2 x 100 kg/m2 = 2732.6 kg 

WPlat Lantai = 72475 + 2732,6 kg = 75207,6 kg 

b.	 Balok 

WBalok == Volume Balok x Beratjenis Beton; VBalok = h. b. x panjang 

• Lantai 1 

Untuk balok Portal A dimensi 35 x 75 em2 

WBalok = 0,75. 0,35. 5,56 m3 x 2400 kglm2 x 12 == 42033,6 kg 

~~~~--------------
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Untuk balok Portal B dimensi 30 x 65 cm2 

WBalok = 0,65.0,30.2,72 m3 x 2400 kg/m2 x 12 = 15275,5 kg 

Untuk Balok Induk A dan B dimensi 30 x 55 cm2 + Balok Induk kantilever 

Portal A berdimensi 35 x 75 cm2 

WBalok = 0,55. 0,30. 8,95 m3 x 2400 kg/m2 x 24 = 85060,8 kg 

WBalok = [(0,55. 0,30. 7,45 m3
. 12)+(0,75.0,35. 1,5 m. 12 )] 2400 kg/m3 

= 46742,4 kg 

Untuk balok Induk C dimensi 25 x 40 cm2 

WBalok = 0,40.0,25.2,14 m3 x 2400 kg/m2 x 36 = 18489,6 kg 

WBalok Total Lt. 1 = 42033,6 + 15079,7 + 85060,8 + 46742,4 + 18489,6 

= 207601,9 kg 

• Lantai 2 - Atap 

Untuk balok Portal B dimensi 25 x 60 cm2 

WBalok = 0,60. 0,25. 2,72 m3 x 2400 kg/m2 x 12 = 11750,4 kg 

Untuk Balok lnduk A dan B dimensi 25 x .50 cm2 

WBalok = 0,50.0,25. 8,95 m3 x 2400 kglm? x 36 "" 96660,0 kg 

Untuk ba10k Induk C dimensi 25 x 40 cm2 

WBalok - 0,40.0,25.2,14 m3 x 2400 kg/m2 x 36 = 18489,6 kg 

WBalok Total Lt. 2 = 11750,4 + 96660,0 + 18489,6 = 126900,0 kg 
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c.	 Kolom 

WKolom = Volume Kolom x Bcratjenis Beton; 

VKolom = It. 0,25. D2 x panjang 

• Lantai Dasar (lk = 6,50 m)
 

Untuk Kolom Portal A diameter 50 em
 

WKolom = 1£.0,25.0,502.6,50 m3 x 2400 kglm2 x 12 = 36756,6 kg
 

Untuk Kolom Portal B diameter 40 em
 

WKolom = 1£. 0,25. 0,402. 6,50 m3 x 2400 kg/m2x 12 = 23524,2 kg
 

Untuk Kolom Portal D diameter 46,5 em
 

Wkolom = 1£.0,25.0,4652.6,50 m3 x 2400 kg/m2 x 12 = 23524,2 kg
 

WKolom Total Lt Dasar = 36756,6 + 23524,2 + 23524,2 kg =83805 kg
 

• Lantai 1 - 3 (lk = 5,00 m)
 

Untuk Kolom Portal B diameter 40 em
 

WKolom = 1£. 0,25. 0,402. 5,00 m3 x 2400 kg/m2x 12 = 18095,6 kg 

2Untuk Kolom Portal C dimensi 30 x 40 em


WKolom = 0,30. 0,40. 5,00 m3 x 2400 kglm2x 36 = 51840,0 kg
 

Untuk Kolom Portal V diameter 46,5 em
 

Wkolom = 1£.0,25.0,402.5,00 m3 x 2400 kg/m2 x 12 = 18095,6 kg 

WKolom Total Lt 1-3 ,.- 18095,6 + 51840,0 kg::- 69935,6 kg ( dengan 

dinding geser ) 

WKolom Total Lt 1-3 = 18095,6 + 51840,0 + 18095,6 = 88031,2 kg (untuk 

stryktur tanpa dinding geser) 

--~~ 
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d.	 Dinding Geser 

Wdinding geser = Volume dinclng gescr x Berat Jenis Beton 

Vdinding geser = Apenampang x tinggi 

Untuk Lantai Dasar (h = 6,50 m) 

Wdinding geser = 1t. 0,25. (6,62 
- 6,42

). 6,5 m3 x 2400 kg/m3 = 31855,8 kg 

Untuk Laritai 1- 3 (h = 5,00 m) 

Wdinding geser = 1t. 0,25. (6,62 
- 6,42).5,0 m3 x 2400 kg/m3 = 24504,4 kg 

e.	 Dinding (60 % dari Luas Dinding) 

WDinding = 0,15.2,14.5,0 m3 x 250 kglm3 x 36 x 60 % = 8667 kg 

f.	 Lift 

Untuk Lantai dasar - Lantai 3. (Dimensi Balok dan Kolom = 25 x 35 cm2
) 

WFrame = 0,25.0,35. (2,2.2 + 1,6 + 1,4.2 + 2,5. 2) .2 m3 x 2400 

kglm3 = 5796 kg 

WDinding = 0,15.6,00.2,5 m3 X 250 kglm3 x 2 = 1125 kg 

Wlift = 5796 + 1125 kg = 6921 kg 

Untuk Lantai Atap : Wframe + Wplat Lift + Wmekanik Lift 

Wframe = 5796 kg + (1,6.1,4.0,12.2400) kg+ (0,15. 0,25. 1,6.2400. 

2) kg + 2570 kg = 9299,1 kg 
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g.	 Tangga 

Dimensi Balok 30 x 40 em2 

WTangga = Volume Balok dan Plat Tangga x pBeton + WLive 

WDL = « 0,3 x 0,4 x 7,13 x 2) + ( 1,25 x 1,25 x 0,12 x2 ) 

+ (0,3 x 1,25 x 0,1 x 26 )) x 2400 kg/m3 

= 8246,9 kg
 

WLive = 6,4. 2,5, m2 x 300 kg/m2 = 4800 kg
 

WTangga = 8246,9 + 4800 = 13046,9 kg
 

h.	 Atap Penutup Dinding Geser 

Balok 20 x 35 em2 

WBalok = 0,35.0,20.3,2. m3 x 2400 kg/m3 x 12 = 6451,2 kg 

Dimensi Plat; Luas = 33,1830 m2 
; tebal 10 em
 

WPlat = 33,1830.0,1. m2 x 2400 kglm2 = 7963,9 kg
 

WTotal=6451,2+7963,9= 14415,1 kg
 



Perhitungan Serat Struktur tiap Lantaipada Struktur dengan Oinding Geser 

Berat Total Per Lantain (Lt 1- 3) = 
Berat((Plat + Beban Hidup) + Balok] + 0,5 Berat (Kolom+Shear Wall+Tangga+Lift Lt n-1] + 
0,5 Serat (Kolom+S~ear Wall+Tangga+Lift Lt n] 

, &rat Total Atap = 
Berat [(Plat + Beban Hidup) + Salok] + 0,5 Berat [Kolom+ShearWall+Tangga+Lift Lt n-1] + 
Berat (Shear Wall + Berat Lift Lt Map + Berat Atap Shear Wall] 

TabeI5.11 Berat struktur tiap lantai untuk struktur dengan dinding geser 

Lantai Jenis Beban (kN) TOTAL 
n Plat Lantai Salak Kolom Shear Wall Dinding Tanqqa Lift kN 

Lt. Dasar 602,808 . 318,558 130,469 69,210 1263,1700 
Lt 1 1015,244 2076,019 699,356 245,044 86,670 130,469 69,210 4310,4950 
Lt. 2 1015,244 1269,000 699,356 245,044 86,670 130,469 69,210 3514,9930 
Lt. 3 1015,244 1269,000 699,356 245,044 86,670 130,469 69,210 3514,9930 

Lt Atap 896,227 1269,000 258,272 92,991 3088,5295 

Jata tentang berat struktur tiap lant2.i yang terdapat dalam tabel 5.3 digunakan untuk input SANS-89 (perhitungan gaya gempa) 

-..l 
00 

-~-~_.~--~-~~-------
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Perhilungan Berat Struklur tiap Lantaipada Slrulr.tur Tanpa Dinding Geser 

Beral Tolal Per Lanlain (il 1- 3) = 
Berat[(Plat + Beban Hidup) + Balok} + 0.5 Serat [Kolom+Tangga+Lift Ltn-1] + 
0,5 Serat [Kolom+Tangga+Lift Lt nI 

Serat Total Atap = 
Serat {(Plat + Seban Hidup) + Salak] + 05 Serat [Kolom+Tangga+Lift Lt n-1] + 
Serat [Serat Lift Lt Atap + Serat Atap Shear Wall] 

Tabel 5.12 Serat Struktur Tiap Lantai pada Struktur Tanpa Dinding Geser 

Lantai Jenis Seban (kN) TOTAL 
kNn Plat Lantai Balok Kolom Shear Wall Dinding Tangga Lift 

Lt. Dasar 838.050 29.484 130.469 69.210 1486.2380 
Lt. 1 1015.244 2170.368 880.312 109.350 130.469 69.210 4353.8220 
Lt. 2 1015.244 1341.576 880.312 109.350 130.469 69.210 3546.1610 
Lt. 3 1015.244 1341.576 880.312 109.350 130.469 69.210 3546.1610 

Lt. Atap 896.227 1341.576 90.478 11.34 92.991 2870.7895 

Data tentang berat struktur tiap lantai yang terdapal dalam tabel 5.4 digunakan untuk input SANS-89 (perhitungan gaya gempa) 

~ 

~-----~ .. ---
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5.6. Hasil Uji Tanah untuk Analisis Gaya Gempa 

Data Lapisan tanah dengan pondasi sedalam 5 meter 

±- 0,00 m -------------

C1 = 0,15 kg/em2 Yl = 1,8689 gr/cm3 0] = 12 0 

- 1,00 m 

C2 = 0,15 kg/cm2 Y2 = 1,8059 gr/cm3 O 2 = 15 0 

- 2,00 m 

C3 = 0,25 kg/em2 Y3=1,7341gr/cm3 0 3 = 14 0 

- 3,00 m 

C4= 0,15 kg/em2 Y4 = 1,7680 gr/em3 0 4= 16 0 

- 4,00 m------------

C5 = 0,20 kg/em2 Y5 = 1,7584 kg/em3 0 5= 15 0 

't = C + L hi Yi Tan 0 i 

't = 0,1 + (1,8689. 10-3. tan 120 + 1,8059. 10-3
. tan 15° + 1,7341. 10-3

. tan 

14° + 1,7680. 10-3
. tan 16° + 1,7584. 10-3

. 15°). 100 em 

't = 0,1 + 0,23 = 0,33 kg/em2 

Menurut Pedoman Ketahan Gempa untuk Rumah dan Gedung SKBI-l.3.53. 

1987(Bab II. 2.4.2. hailS), dengan nilai 't kurangl lebih keeil dan 0,5 

kg/em2 dan kedalaman kurang dari 6 meter tennasuk klasifikasi jenis Tanalt 

Lunak. 
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Data Bangunan terhadap Gempa :
 

Faktor Wilayah Gempa Semarang (Zona 4) = 1,00
 

Faktor Keutamaan Struktur (K)
 

Faktor Jenis Struktur (1)
 

Gravitasi (g) =
 

Skala Perccpatan Maksimum Gempa =
 

IK = 1,2 x 1,5 =
 

Jwnlah Tingkat Struktur (i) =
 

Rasio Redaman Struktur (PS) =
 

Jumlah periodc Gctar Struktur =
 

1,50 

1,2 (Dinding Geser) 

980 cm/df 

0,01 

1,8 

4 tingkat (3 Lantai + lAtap) 

0,05 (Asumsi) 

3 (Asumsi) 

~ 
-~-, 
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SPEKTRUAIRESPONNOMINAL GEMPA RENCANA 1998
 

0057 Tanah Lunak. 

~'rv 0,057 IT 

O 
C J,028 ~~~ 

1 a a " 
n.~ ~ ~.?OOOOOE-OZ 

dClik 

Gambar 5.13 Respon spektrum gempa 

Input Specrum Response Program SANS-89 (Modals) 

File RS98-4.RSP 

<Modal 2 Response Spectrum Data File> 

Spcktrum Rcspon Gcmpa (SNI'98) Zona 4 - Tanah Lunak 

8 

o 2,80 

0,2 5,70 

1 5,70 

2 2,85 

3 1,90 

4 1,40 

5 1,10 

6 0,09 

dengan skala 0,01 
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Tabcl 5.13 Perhitungan gaya gempa pada struktur dengan dinding geser ( input 

dan output SANS89 ) 

Input Perhitungan Gaya Gempa (Modal) Struktur Rangka dengan Dinding Geser 

PERHITUNGAN BEBAN GEMPA (kN) - ANALISIS RAGAM SPEKTRUM 
RESPON 
o 0 9.8 0.01 1.8 4 3 0.05 
1 4310.4950 14932494 6.5 
2 3514.9930 32831462 11.5 
3 3514.9930 32831462 16.5 
4 3088.5295 32831462 21.5 

Hasil Pcrhitungan Gaya Gempa : 

< ANALISIS SUPERPOSISI MODAL SPEKTRUM RESPONS 2 DlMENSI > 

FILE: GEMPA-TA.DAT 

PERHITUNGAN BEBAN GEMPA (kN) - ANALISIS RAGAM SPEKTRUM RESPON 

Response Spectrum: SPEKTRUM RESPON GEMPA (SNI 98 ) - ZONA 4 - TANAH LUNAK 

Number ofFloor : 4 
:-...,'

Number ofEigen : 3 

Gravity Acce1er.: 9.80 

Maximum Accel.(g): 0.0100 

Important Factor : 1.80 

Response Spectrum (Sa) : 

Time Period Frequency Spectral Acceleration 
(second) (rads) (g) 

000000000 0.02800000 
0.20000000 31.4\5927 0.05700000 
1.00000000 6.283185 0.05700000 
2.00000000 '3.141593 0.02850000 
3.00000000 2.094395 0.01900000 
4.00000000 1:570796 0.01400000 
5.00000000 1.256637 0.01100000 
6.00000000 1.047198 0.00090000 

Mass Matrix (Mr) : 
4.3984642410E+0002 3.5867275510E+0002 3.5867275510E+O002 3.1515607143E+O002 

Stiffness matrix (Kr) : 
4.7763956000E+O007 -3.2831462000E+0007 O.OOOOOOOOOOE+OOOO 6.5662924000E+0007

3.2831462000E+0007 
O.OOOOOOOooOE+OOOO 6.5662924000E+OO07 -3.2831462000E+O007 3.2831462oo0E+o007 

.~ ..~ 
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Mode Eigenvalue Omega (rad) Time Period Spectral Acc. 

1 6.6476520E+OO03 8.1533135£+0001 7.7062968E-0002 7.0513435E-0002 
2 5.2198734£+0004 2.2847042E+0002 2.7501089E-0002 5.7577784E-0002 
3 1.7024140E+0005 4.1260320E+0002 1.5228155E-0002 5.4374548E-0002 

Eigenvectors - normalized 

Phi- 1 Phi- 2 Phi- 3
 
1.8254978244E-0002 2.8374650688E-0002 1.4854901880E-0002
 
2.3908865738E-0002 8.9501409302E-0003 -3.3590068183E-0002
 
2.7826410638E-0002 -1.5578220081E-0002 -1.9563208111E-0002
 
2.9723L07601E-0002 -3. 1223042977E-0002 3.0847901232E-0002
 

Mode Acceleration Modal-forces-(P) Modal-displc-(Z) Modal-Participat Percent 

1 0.69103 -28.33631 -0.00426 41.00581 96.13 % 
2 0.56426 -4.58019 -0.00009 8.11714 3.77 % 
3 0.53287 -0.69432 -0.00000 1.30298 0.10 % 

Jumlah = 100.00 % 

Relative displacement U 

Mode- 1 Mode- 2 Mode- 3 
-7.7813755083E-0005 -2.4897427803E-0006 -6.0584748304E-0008 
-1.0191404219E-0004 -7.85332.97235f<:-0007 1.3699490195E-0007 
-1.1861298728E-0004 1.3669158927E-0006 7.9787268136E-0008 
-1.2669785651£-0004 2.7396758708E-0006 -1.258lll5291E-0007 

Equivalent forces F at eM 

Mode- 1 Mode- 2 Mode- 3 
-3.7070577070E+0002 -9.3136334972E+000I -7.3915101697E+0000 
-2.4299687886E+0002 -1.4703210985E+000I 8.3650390347E+0000 
-2.8281270258E+0002 2.5591759773E+0001 4.8718864923E+0000 
-2.6543807875E+0002 4.5069717056E+O001 -6.7500967479£+0000 

Base Shear tor each mode 
Mode Base shear 

1 -1161.953431 
2 -37.178069 
3 -0.904681 

CQC : 1162.831063 
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BASE SHEAR FROM CQC FOR EACH MODE 
BS = Base shear = 1162.831063 
TW = Total weight = 17141.646500 
TM = Total Floor Mass = 1749.147602 
Cd = Design shear coeff= 0.054375 

Dynamic Base Shear
 
1.247580
 

Static Base Shear
 

BASE SHEAR FROM EQUIVALENT LATER.I\L FORCES 
BS = Base shear = 1179.495078 
TW = Total weight = 17141.646500 
TM = Total Floor Mass = 1749.147602 
Cd = Design shear coeff= 0.054375 

Dynamic Base Shear
 
1.265459
 

Static Base Shear
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Input Perhitungan Gaya Gempa ( Modal) Struktur Rangka Tanpa Dinding Geser 

PERHITUNGAN BEBAN GEMPA (KN) - ANALISIS RAGAM SPEKTRUM RESPON 
o 0 9.8 0.01 1.8 4 3 0.05 :REGION,SOIL,G,MAXA,IK,NF,NE,PSI
 
1 4353.8220 109435.33 6.5 :i,Wi,Ki,Hi
 
2 3546.1610 265201.66 1l.5
 
3 3546.1610 265201.66 16.5
 
4 2870.7895 265201.33 21.5
 

Hasil Perhitungan Gaya Gempa Pada Struktur Rangka Tanpa Dinding Geser 

< AliALISIS SUPERPOSISI MODAL SPEKTRUM RES PONS 2 DlMENSI > 

FILE: DFS.DAT 
PERHITUNGAN BEBAN GEMPA (KN) - ANALISIS RAGAM SPEKTRUM RESPON 

Response Spectrum Spektrum Respon Gempa (SNI'98) Zona 4 - Tanah Lunak 
Number of·F1oor 4 
Number of Eigen ~ 
Gravity Acceler. 9.80 
Maximum AcceL (g) 0.0100 
Important Factor 1.80 

Response Spectrum (Sa) : 
Time Period Frequency Spectral Acceleration 

(second) (rads) (g) 

0.00000000 0.02800000
 
0.20000000 31.415927 0.05700000
 
1.00000000 6.283185 0.05700000
 
2.00000000 3.141593 0.02850000
 
3.00000000 2.094395 0.01900000
 
4.00000000 1.570796 0.01400000
 
5.00000000 1.256637 0.01l00000
 
6.00000000 1.047198 0.00090000
 

Mass Matrix (Me) 

4.4426755102E+0002 3.G105316327E+0002 3.6185316327£+0002 2.929377040RE+OOO? 

Stiffness matrix (Kr) : 
3.1975698800E+0005 -2.2748775000E+0005 O.OOOOOOOOOOE+OOOO 4.5497550000E+0005

2.274877S000E+0005 
O.OOOOOOOOOOE+OOOO 4.5496550000E+0005 -2.2747775000E+0005 2.2747775000E+0005 

Mode Eigenvalue omega (rad) Time Period Spectral Acc. 

1 4.7352229E+0001 (j.0012!)S6E1·0000 9.1308173E-0001 1.0260000E-000l 
2 4.6891353E+0002 2.165441lE+0001 2.9015729E-0001 1.0260000E-0001 
3 1.3201875E+0003 3.6334384E+0001 1. 7292670E-0001 9.5533870E-0002 

Eigenvectors - normalized 

Phi- 1 Phi- 2 Phi- 3
 
1.9290324692E-0002 3.4048973986E-0002 2.4327953724E-0002
 
2.5330614184E 0002 1.6678747541E-0002 -2.8527742952E-OOO?
 
2.9462982166E-0002 -1.3131770368E-0002 -2.1476465978E-0002
 
3.1376259580E-0002 -3.3148484830E-0002 3.0676713573E-0002
 

Mode Acceleration Moda1-forces-(Pl Modal-disp1c-(Z) Modal-Participat Percent 

1 1. 00548 -37.79458 -0.79816 ·37.58859 96.71 ~, 

2 1.00548 -6.736':'1 -0.01437 6.69990 3.07 ;; 
3 0.93623 -1. 59188 -0.00121 1.70G31 0.20 'f. 

Ju:r.la~.:: 99. ~8 
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Relative displacement U 
Mode- 1 Mode- 2 Mode- 3 

-1. 5396733538E-0002 -4.8916221735E-0004 -2.9334610211E-0005 
-2.0217840974E-0002 -2. 3961406687E-0004 3.4398709781E-0005 
-2. 3516124943E-0002 1.8865666594E-0004 2. 5896290552E-0005 
-2.5043223268E-0002 4.7622540249E-0004 -3. 6989935341E-0005 

Equivalent forces F at CM 
Mode- 1 Mode- 2 Mode- 3 

-3. 2390198821E+0002 -1.0190377232E+0002 -1.7205231696E+0001 
-3.4642368401E+0002 -4.0657198131E+0001 1.6432745785E+0001 
-4.0293830804E+0002 3.2010856238E+0001 1.2371020952E+0001 
-3.4738089100E+0002 6.5415489161E+0001 -1.4305217172E+0001 

Base Shear for each mode 
Mode Base shear 

1 -1420.644871 
2 -45.134625 
3 -2.706682 

CQC : 1421.634567 

COCZIpleta Quadratio Combination (cQC) of 3 Modes 
Shear coeff - storey shear I cum. storey weight 
Floor Re~.Disp1acement Eqv.Latera1 Forces storey Shear Shear Coef! 

1 1.5407459716£-0002 3.4076213238£+0002 1.4216345675£+0003 0.099297 
2 2.0220593926£-0002 3.4932272616£+0002 1.0979729718£+0003 0.101940 
3 2.3515754000£-0002 4.0421945805£+0002 7.5605525886£+0002 0.104650 
4 2.5045069335£-0002 3.5334225663£+0002 3.5334225663£+0002 0.096057 

BASE SHEAR FROM CQC FOR EACH MODE 
BS Base shear 1421.634567 
TW Total weight 14316.933500 
TM Total Floor Mass 14 60.911582 
Cd a Design shear coeff 0.095534 

Dynamic Base Shear 
1.039395 

Static Base Shear 

BASE SHfJUI E'ROM EQU.l VALJ::N'l' LA'l'EHA.L .I:'OJ{C;ES 
BS a Base shear 1447 .646573 
TW = Total weight 14316.933500 
TM Total Floor Mass 1460.911582 
Cd = Design shear coeff 0.095534 

Dynamic Base Shear 
1.058413 

Static Base Shear 
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Dari Tabel5.13 didapat gaya gempa tiap lantai untuk struktur dengan dindig geser, gaya 

gempa tersebut : 

lantai 1 383,045 KN, 

lantai 2 243,663 KN, 

lantai 3 283,818 KN, 

lantai 4 268,972 KN. 

Dati Tabe15.14 didapat gaya gempa tiap lantai untuk struktur tanpa dinding geser, gaya 

gempa tersebut : 

lantai 1 340,762 KN 

lantai 2 349,322 KN 

lantai 3 404,219 KN 

lantai 4 353,342 KN. 
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5.7 Distribusi Beban 

Beban pelat dan dinding terdistribusi sepanjang balok yang menumpunya, 

sehingga beban tersebut dapat dikonversikan sebagai beban merata. Sedangkan 

beban-beban yang lain seperti beban lift dan tangga dipikul sesuai pemodelannya. 

Beban-beban yang telah dihitung dan berdasarkan sturktur maka beban 

tersebut dilimpahkan atau dipikul oleh struktur utama bangunan yang berupa 

struktur Frame - Shear Wall. Beban-beban tersebut adalah : 

•	 beban Plat lantai dan Beban Guna (Live Load) dipikul oleh balok yang 

menumpunya dengan dikonvcrsikan menjadi beban merata, 

•	 beban Dinding dipikul oleh balok yang menumpunya dengan dikonversi 

menjadi beban merata, 

•	 beban dan konstruksi Cerobong Lift dipikul sesuai pemodelan struktumya 

(Dalam hal ini sebagian beban dlimpahkan pada Shear Wall), 

•	 beban dari konstruksi Tangga dipikul sesuai pemodelan struktumya (Dalam 

hal ini seluruh beban dilimpahkan pada Shear Wall), 

•	 beban Gempa dipikul oleh seluruh struktur Frame - Shear dengan 

dikonversikan menjadi beban terpusat yang bekerja pada titik joint atas kolom 

(sesuai Lump Mass) dan pendistnbusian beban sesuai perbandingan 

kekakuan dan elemen struktur dengan kekakuan struktur dari tiap lantai, 

•	 beban Angin dipikul oleh bidang tekan / hisap yang dikonversikan menjadi 

beban terpusat yang bekerja pada joint-joint bidang tekan atau hisap angin, 



,
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•	 beban dari berat sendiri gedung langsung dipikul oleh struktur dengan 

memasukan konversi berat sendiri ke dalam perhitungan mekanika dan 

struktur utama. 

Peninjauan gaya Gempa dan Angin ditinjau dari pemisalan dari satu arah 

tertentu yang keduanya diambil keadaan yang paling Ekstrim ( Diasumsikan Gaya 

Gempa teIjadi bersamaan dengan Gaya Angin). Dengan mengambil pemisalan arah 

gempa dan arab angin teIjadi pada Sumbu X. 

_____--Struktur 

001 :> 
Arah Gempa
 

dan
 
Arah Angin
 

Gambar 5.14 Arab gempa dan angin teIjadi pada sumbu x 

Dari hasil SAP-90 didapat beban plat dan beban guna yang dipikul oleh 

balok yang menumpnya, kemudian dikonversikan menjadi beban merata yang 

disajikan dalam Tabel 5.15 berupa distribusi beban plat lantai pada balok struktur 

dengan dinding geser. Sedangkan Tabe15.16 tentang distribusi beban pelat pada 
.. 

balok struktur tanpa dinding geser. 
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15 h' distribusi beb lat I da balok kturdl dind'
~ ~ ~ ..., ..., ...,..., . 

PShearWallPanjangPlota! WLP8P5 P6 P7 P9P4P2 P3Plat Lantai Elemen PI 
kN kNkN kN kN kN m kN/m(Type) kN kN kNBalok kN kN 

1.955.9091 3.03030.05221801
 1.3241 2.0230 2.16890.3409 
1.847.2017 3.91401836
 1.2795 2.2261 1.0471Plat L1 0.1787 2.4703 
0.92 4.31620.2496 1.0471 3.97090.5889 0.7407 0.82261536
 0.5220 

0.65330.2213 0.1787 1.3066Shear Wall 0.3409 0.5657 

0.5276 6.9161 1.84 3.75880.2671 1.4399 2.2094 2.47211836
 
0.5276 6.9161 1.84 3.7588Plat L2 1835
 0.2671 1.4399 2.2094 2.4721 

1535
 1.0188 0.890.5276 1.0188 0.5276 3.0928 3.4751 
Shear Wall 0.2671 0.2130 0.2130 0.2671 0.9602 0.4801 

1835
 1.2795 2.2261 1.04710.1787 2.4703 7.2017 1.84 3.9140 
Plat L3 1835
 0.3409 1.3241 2.0230 2.1689 0.0522 5.9091 1.95 3.0303 

1534
 0.5220 0.5889 0.7407 0.0226 0.2496 1.0471 0.92 4.31623.9709 
Shear Wall 0.3409 0.2213 0.5657 0.1787 1.3066 0.6533 

1701
 4.53650.5396 7.0006 7.5050 7.8085 5.4633 1.8075 0.4086 6.376335.0696 5.50 
Plat L4 3.87721736
 0.4408 7.2868 8.8650 9.5283 7.0762 2.6088 0.2087 39.8918 5.33 7.4844 

1436
 1.64980.4086 4.2566 0.20873.1722 1.879.6959 5.1850 
1536
 0.5396 0.6719 1.3573 0.4408 0.923.0096 3.2713 

7,(:$]751736
 4.1578 6.97200.4238 9.3593 0.8125 5.338.0371 2.0973 38.8673 7.2922 
Plat L5 1735
 0.4238 4.1578 6.9720 9.3593 7.0075 0.8125 7.29228.0371 2.0973 38.8673 5.33 

1435
 0.8125 4.0762 0.8125 1.82 5.37224.0762 9.7774 
1535
 0.9691 0.96310.4238 0.4238 2.7798 0.89 3.1234 

1735
 3.87720.4408 7.2868 8.8650 9.5283 7.0762 2.6088 0.2087 39.8918 5.33 7.4844 
Plat L6 1734
 4.5365 7.0006 7.80850.5396 7.5050 5.4633 1.8075 0.4086 5.5035.0696 6.3763 

1434
 0.4086 1.6498 4.2566 0.20873.1722 9.6959 1.87 5.1850 
1534
 0.6719 1.35730.5396 0.4408 0.923.0096 3.2713 

1637
 0.4537 3.1896 3.5500 0.4841 7.6774 1.50 5.1183 
Plat L7 1672
 0.6595 1.9884 4.5966 2.4513 0.2972 1.839.9930 5.4607 

1436
 0.4537 5.2922 4.8821 0.6595 11.2875 1.82 6.2019 
1936
 0.4841 2.4886 6.1057 0.29723.6270 13.0026 2.14 6.0760 

\0
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I 5.15 Lanjutan
~ 

. Plat Lantai Elemen PI P2 P3 P4 PS P6 P7 PB P9 Ptotal Panjang WL PShearWall 
(Type) Salol< kN kN kN kN kN kN kN kN kN kN m kN/m kN 

a 1672 0.1246 2.6983 4.8087 2.1723 0.2589 10.0628 1.83 5.4988 
! 

Plat L8 1671 0.1246 2.6983 4.8087 2.1723 0.2589 10.0628 1.83 5.4988 
1435 0.2146 0.8198 4.3949 4.3949 0.8198 0.2146 10.8586 1.82 5.9663 
1935 0.2589 1.6438 4.5206 4.5206 1.6438 0.2589 12.8466 2.14 6.0031 

1671 0.6595 1.9884 4.5966 2.4513 0.2972 9.9930 1.83 5.4607 
Plat L9 1670 0.4537 3.1896 3.5500 0.4841 7.6774 1.50 5.1183 

1434 0.4537 5.2922 4.8821 0.6595 11.2875 1.82 6.2019 
1934 0.4841 2.4886 6.1057 3.6270 0.2972 13.0026 2.14 6.0760 

2601 0.5118 4.5593 6.4838 7.4624 8.9420 9.4775 10.9486 1.9700 0.0369 50.3923 7.00 7.1989 
Plat 110 2636 0.4400 3.8833 72553 8.3736 9.3673 10.0885 11.4442 7.4221 1.0703 59.3446 7.16 8.2884 

2536 0.5118 0.6889 1.3553 0.4400 2.9960 1.87 1.6021 
2936 -0.0369 2.1728 5.7240 4.2585 0.4663 1.0703 13.6550 2.14 6.3808 

2636 0.4240 4.1552 6.9766 8.0540 8.9501 9.9131 11.5775 7.4202 0.7385 58.2092 7.16 8.1298 
Plat 11 2635 0.4240 4.1552 6.9766 8.0540 8.9501 9.9131 11.5775 7.4202 0.7385 58.2092 7.16 8.1298 

2535 0.4240 0.9700 0.9700 0.4240 2.7880 1.82 1.5319 
2935 0.7385 1.5170 4.5566 4.5566 1.5170 0.7385 13.6242 2.14 6.3664 

2635 0.4400 3.8833 7.2553 8.3736 9.3673 10.0885 11.4442 7.4221 1.0703 59.3446 7.16 8.2884 
Plat L12 2634 0.5118 4.5593 6.4838 7.4624 8.9420 9.4775 10.9486 1.9700 0.0369 50.3923 7.00 7.1989 

2534 0.5118 0.6889 1.3553 0.4400 2.9960 1.87 1.6021 
2934 0.0369 2.1728 5.7240 4.2585 0.4663 1.0703 13.7288 2.14 6.4153 

I II I I I I I I I I I I t I 
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Tabe15.15 Lanjutan
~ 

Plat Lantai 
(Type) 

Elemen 

Balol< 
P1 
kN 

P2 

kN 
P3 
kN 

P4 
kN 

PS 
kN 

P6 

kN 
P7 

kN 
P8 
kN 

P9 

kN 
Ptotal 

kN 
Panjang 

m 
WL 

kN/m 
PShearWall 

kN 
4701 0.2121 0.8409 1.2891 1.3708 0.0000 3.7129 1.95 1.9041 

Plat Al 4736 0.1110 0.7954 1.3708 1.5356 0.6508 4.4636 1.84 2.4259 
4536 0.0000 0.3883 0.4605 0.5109 0.1552 0.0032 1.5181 0.92 1.6501 

Shear Wall 0.2121 0.1371 0.3516 0.1110 0.8118 0.4059 

4736 0.1660 0.8948 1.3731 1.5363 0.3279 4.2981 1.84 2.3359 
Plat A2 4735 0.1660 0.8948 1.3731 1.5363 0.3279 4.2981 1.84 2.3359 

4535 0.3279 0.6331 0.6331 0.3279 1.9220 0.89 2.1596 
Shear Wall 0.1660 0.1324 0.1324 0.1660 0.5968 0.2984 

4735 0.1110 0.7954 1.3708 1.5356 0.6508 4.4636 1.84 2.4259 
Plat A3 4734 0.2121 0.8409 1.2891 1.3708 0.0000 3.7129 1.95 1.9041 

4534 0.0000 0.3883 0.4605 0.5109 0.1552 0.0032 1.5181 0.92 1.6501 
Shear Wall 0.2121 0.1371 0.3516 0.1110 0.8118 0.4059 

4601 0.3176 2.8332 4.1007 4.8644 5.6210 6.0030 6.8791 1.3379 0.0216 31.9785 7.00 4.5684 
PlatA4 4636 0.2735 2.4132 4.5099 5.2096 5.8233 6.2712 7.1136 4.6123 0.6650 36.8916 7.16 5.1525 

4536 0.1376 0.4286 0.8422 0.2735 1.6819 1.87 0.8994 
4836 0.0216 1.6970 3.5643 2.6463 0.2897 0.6650 8.8839 2.14 4.1514 

4636 0.2635 2.5823 4.3357 5.0052 5.5832 6.2021 7.1951 4.6113 0.4589 36.2373 7.16 5.0611 
Plat A5 4635 0.2635 2.5823 4.3357 5.0052 5.5832 6.2021 7.1951 4.6113 0.4589 36.2373 7.16 5.0611 

4535 0.2635 0.6028 0.6028 0.2635 1.7326 1.82 0.9520 
4835 0.4589 0.9427 2.8313 2.8313 0.9427 0.4589 8.4658 2.14 3.9560 

4635 0.2735 2.4132 4.5099 5.2096 5.8233 6.2712 7.1136 4.6123 0.6650 36.. 8916 7.16 5.1525 
Plat A6 4634 0.3176 2.8332 4.1007 4.8644 5.6210 6.0030 6.8791 1.3379 0.0216 31.9785 7.00 4.5684 

4534 0.1376 0.4286 0.8422 0.2735 1.6819 1.87 0.8994 
4834 0.0216 1.6970 3.5643 2.6463 0.2897 0.6650 8.8839 2.14 4.1514 

Plat Atap 901 2.3358 3.6430 1.0100 0.8688 7.8576 3.25 2.4177 
Shear Wall 902 2.3358 3.6430 1.0100 0.8688 7.8576 3.25 2.4177 \0 

w 
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Tabe15.15 Lanjutan - perl1itungan distribusi bebar dilldi"9 pada halo!< struktur utama 

Lantai Elemen 
Balok 

Panjang 
m 

Berat DindinS 
kN 

WLD!lding 
kN/m 

Lantai 1 1901 2.14 7.50 3.5047 
1902 2.14 7.50 3.5047 
1903 2.14 7.50 3.5')47 
1904 2.14 7.50 3.5')47 
1905 2.14 7.50 3.5047 
1906 2.14 7.50 3.5047 
1907 2.14 7.50 3.50)47 
1908 2.14 7.50 3.5047 
1909 2.14 7.50 3.50)47 
1910 2.14 7.50 3.5047 
1911 2.14 7.50 3.5047 
1912 2.14 7.50 3.5047 
1913 2.14 7.50 3.5047 
1914 2.14 7.50 3.5047 
1915 2.14 7.50 3.5047 
1916 2.14 7.50 3.5047 
1917 2.14 7.50 3.5047 
1918 2.14 7.50 3.5047 
1919 2.14 7.50 3.5047 
1920 2.14 7.50 3.5047 
1921 2.14 7.50 3.5047 
1922 2.14 7.50 3.5047 
1923 2.14 7.50 3.5047 
1924 2.14 7.50 3.5047 
1925 2.14 7.50 3.5047 
1926 2.14 7.50 3.5047 
1927 2.14 7.50 3.5047 
1928 2.14 7.50 3.5047 
1929 2.14 7.50 3.5047 
1930 2.14 - 7.50 3.5047 
1931 2.14 7.50 3.5047 
1932 2.14 7.50 3.5047 
1933 2.14 7.50 3.5047 
1934 2.14 7.50 3.5047 
1935 2,14 7.50 3.5047 
1936 2.14 7.50 3.5047 

Lan:ai Elemen Panjang 
Balok m 

Berat Oindi~ 

kN 
WlDinding 

kN/m 

lantai 2 2901 2.14 7.50 3.5047 
2902 2.14 7.50 3.5047 
2903 2.14 7.50 3.5047 
2904 2.14 7.50 3.5047 
2905 2.14 7.50 3.5047 
2906 2.14 7.50 3.5047 
2907 2.14 7.50 3.5047 
2908 2.14 7.50 3.5047 
2909 2.14 7.50 3.5047 
2910 2.14 7.50 3.5047 
2911 2.14 7.50 3.5047 
2912 2.14 7.50 3.5047 
2913 2.14 7.50 3.5047 
2914 2.14 7.50 3.5047 
2915 2.14 7.50 3.5047 
2916 2.14 7.50 3.5047 
2917 2.14 7.50 3.5047 
2918 2.14 7.50 3.5047 
2919 2.14 7.50 3.5047 
2920 2.14 7.50 3.5047 
2921 2.14 7.50 3.5047 
2922 2.14 7.50 3.5047 
2923 2.14 7.50 3.5047 
2924 2.14 7.50 3.5047 
2925 2.14 7.50 3.5047 
2926 2.14 7.50 3.5047 
2927 2.14 7.50 3.5047 
2928 2.14 7.50 3.5047 
2929 2.14 7.50 3.5047 
2930 2.14 7.50 3.5047 
2931 2.14 7.50 3,5047 
2932 2.14 7.50 3.5047 
2933 2.14 7.50 3.5047 
2934 2.14 7.50 3.5047 
2935 2.14 7.50 3.5047 
2936 2.14 

- ... 
7.50 

-
3.5047 

- -

lantai Elemen 
Balok 

Panjang 
m 

Berat Dinding 
kN 

WLDinding 
kN/m 

Lantai 3 3901 2.14 7.50 3.5047 
3902 2.14 7.50 3.5047 
3903 2.14 7.50 3.5047 
3904 2.14 7.50 3.5047 
3905 2.14 7.50 3.5047 
3906 2.14 7.50 3.5047 
3907 2.14 7.50 3.5047 
3908 2.14 7.50 3.5047 
3909 2.14 7.50 3.5047 
3910 2.14 7.50 3.5047 
3911 2.14 7.50 3.5047 
3912 2.14 7.50 3.5047 
3913 2.14 7.50 3.5047 
3914 2.14 7.50 3.5047 
3915 2.14 7.50 3.5047 
3916 2.14 7.50 3.5047 
3917 2.14 7.50 3.5047 
3918 2.14 7.50 3.5047 
3919 2.14 7.50 3.5047 
3920 2.14 7.50 3.5047 
3921 2.14 7.50 3.5047 
3922 2.14 7.50 3.5047 
3923 2.14 7.50 3.5047 
3924 2.14 7.50 3.5047 
3925 2.14 7.50 3.5047 
3926 2.14 7.50 3.5047 
3927 2.14 7.50 3.5047 
3928 2.14 7.50 3.5047 
3929 2.14 7.50 3.5047 
3930 2.14 7.50 3.5047 
3931 2.14 7.50 3.5047 
3932 2.14 7.50 3.5047 
3933 2.14 7.50 3.5047 
3934 2.14 7.50 3.5047 
3935 2.14 7.50 3.5047 
3936 2.14 7.50 3.5047 

~ 

50 kg/mZdengan tinggi dinding 5meter.kgBerat Dinding diasumsikan :sebagai dinding tidak peIluh ( g) 
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Tabel5.16 Analisis Distribusi Beban Plat Lantai pada Balok Struktur Rangka Tanpa Dinding Geser 

Plat Lantai 
(Type) 

Elemen 
Balok 

Pl 
kN 

P2 
kN 

P3 
kN 

P4 
kN 

P5 
kN 

P6 
kN 

P7 
kN 

P8 
kN 

P9 
kN 

Ptotal 
kN 

Panjang 
m 

WL 
kN/m 

PShearWall 
kN 

1801 0.3409 1.3241 2.0230 2.1689 0.0522 5.9091 1.95 3.0303 
Plat 11 1836 0.1787 1.2795 2.2261 2.4703 1.0471 7.2017 1.84 3.9140 

1536 0.5220 0.5889 0.7407 0.8226 0.2496 1.0471 3.9709 0.92 4.3162 
BlkSW 0.3409 0.2213 0.5657 0.1787 1.3066 1.68 0.7777 

1836 0.2671 1.4399 2.2094 2.4721 0.5276 6.9161 1.84 3.7588 
Plat L2 1835 0.2671 1.4399 2.2094 2.4721 0.5276 6.9161 1.84 3.7588 

1535 0.5276 1.0188 1.0188 0.5276 3.0928 0.89 3.4751 
B1k SW 0.2671 0.2130 0.2130 0.2671 0.9602 1.68 0.5715 

1835 0.1787 1.2795 22261 2.4703 1.0471 7.2017 1.84 3.9140 
Plat l3 1834 0.3409 1.3241 2.0230 2.1689 0.0522 5.9091 1.95 3.0303 

1534 0.5220 0.5889 0.7407 0.8226 0.2496 1.0471 19709 0.92 4.3162 
BlkSW 0.3409 0.2213 0.5657 0.1787 1.3066 1.68 O.7m 

1701 0.5396 4.5365 7.0006 7.5050 7.8085 5.4633 1.8075 0.4086 35.0696 5.50 6.3763 
Plat l4 1736 0.4408 3.8772 7.2868 8.3650 9.5283 7.0762 2.6088 0.2087 39.8918 5.33 7.4844 

1436 0.4086 1.6498 4.2566 3.1722 0.2087 9.6959 1.87 5.1850 
1536 0.5396 0.6719 1.3573 0.4408 3.0096 0.92 3.2713 

1736 0.4238 4.1578 6.9720 8.0371 9.3593 7.0075 2.0973 0.8125 38.8673 5.33 7.2922 
Plat l5 1735 0.4238 4.1578 6.9720 8.0371 9.3593 7.0075 2.0973 0.8125 38.8673 5.33 7.2922 

1435 0.8125 4.0762 4.0762 0.8125 9.m4 1.82 5.3722 
1535 0.4238 0.9691 0.9631 0.4238 2.7798 0.89 3.1234 

1735 0.4408 3.8772 7.2868 8.8650 9.5283 7.0762 2.6088 0.2087 39.8918 5.33 7.4844 
Plat L6 1734 0.5396 4.5365 7.0006 7.5050 7.8085 5.4633 1.8075 0.4086 35.0696 5.50 6.3763 

1434 0.4086 1.6498 4.2566 3.1722 0.2087 9.6959 1.87 5.1850 
1534 0.5396 0.6719 1.3573 0.4408 3.0096 0.92 3.2713 

1637 0.4537 3.1896 3.5500 0.4841 7.6774 1.50 5.1183 
Plat l7 1672 0.6595 1.9884 4.5966 2.4513 0.2972 9.9930 1.83 5.4607 

1436 0.4537 5.2922 4.8821 0.6595 11.2875 1.82 6.2019 
1936 0.4841 2.4886 6.1057 1.6270 0.2972 13.0026 2.14 6.0760 

"0 
\Jl 
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Plat Lantai 
(Type) 

Elemen 
Balok 

Pl 
kN 

P2 
kN 

P3 
~.N 

P4 
kN 

P5 
kN 

P6 
kN 

P7 
kN 

P8 
kN 

P9 
kN 

Plotal 
kN 

Panjang 
m 

WL 
kN/m 

PShearWali 
kN 

1672 0.1246 2.6983 4.8087 2.1723 0.2589 10.0628 1.83 5.4988 
Plat L8 1671 0.1246 2.6983 4.8087 2.1723 0.2589 10.0628 1.83 5.4988 

1435 0.2146 0.8198 4.3949 4.3949 0.8198 0.2146 10.8586 1.82 5.9663 
1935 0.2589 1.6438 4.5206 4.5206 1.6438 02589 12.8466 2.14 6.0031 

1671 0.6595 1.98&4 4.5966 2.4513 0.2972 9.9930 1.83 5.4607 
Plat L9 1670 0.4537 3.1896 3.5500 0.4841 7.6774 1.50 5.1183 

1434 0.4537 5.29Z2 4.8821 0.6595 112875 1.82 6.2019 
1934 0.4841 2.4886 6.1"057 3.6270 0.2972 13.0026 2.14 6.0760 

2601 0.5118 4.5593 6.4838 7.4624 8.9420 9.4775 10.9486 1.9700 0.0369 50.3923 7.00 7.1989 
Plat LtO 2636 0.4400 3.8833 7.2553 8.3736 9.3673 10.0885 11.4442 7.4221 1.0703 59.3446 7.16 8.2884 

2536 0.5118 0.6888 1.3553 0.4400 2.9960 1.87 1.6021 
2936 -0.0369 2.1728 5.7240 4.2585 0.4663 1.0703 13.6550 2.14 6.3808 

2636 0.4240 4.1552 6.!J766 8.0540 8.9501 9.9131 11.5775 7.4202 0.7385 58.2092 7.16 8.1298 
Plat 11 2635 0.4240 4.1552 6.9766 8.0540 8.9501 9.9131 11.5775 7.4202 0.7385 58.2092 7.16 8.1298 

2535 0.4240 0.9700 O.!J7OO 0.4240 2.7880 1.82 1.5319 
2935 0.7385 1.5170 4.5566 45566 1.5170 0.7385 13.6242 2.14 6.3664 

2635 0.4400 3.8833 7.2553 8.3736 9.3673 10.0885 11.4442 7.4221 1.0703 59.3446 7.16 8.2884 
Plat L12 2634 0.5118 4.5593 6.4838 7.4624 8.9420 9.4775 10.9486 1.9700 0.0369 50.3923 7.00 7.1989 

2534 0.5118 0.6883 1.3553 0.4400 2.9960 1.87 1.6021 
2934 0.0369 2.1728 5.7240 4.2585 0.4663 1.0703 13.7288 2.14 6.4153 

I I I I' I I I I I I I I I I I
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Tabel S.16 Lanjutan 

Plat Lantai 
[Type) 

Elemen 
Balok 

Pl 
kN 

P2 
kN 

P3 
kN 

P4 
kN 

P5 
kN 

P6 
kN 

P7 
kN 

P8 
kN 

P9 
kN 

Ptata! 
kN 

Panjang 
m 

WL 
kN/m 

PShear Wall 
kN 

4701 0.2121 0.8409 1.2891 1.3708 0.0000 3.7129 1.95 1.9041 
Plat Al 4736 0.1110 0.7954 1.3708 1.5356 0.6508 4.4636 1.84 2.4259 

4536 0.0000 0.3883 0.4605 0.5109 0.1552 0.0032 1.5181 0.92 1.6501 
BlkSW 0.2121 0.1371 0.3516 0.1110 0.8118 1.68 0.483214 

4736 0.1660 0.8948 1.3731 1.5363 0.3279 " 4.2981 1.84 2.3359 
Plat A2 4735 0.1660 0.8948 1.3731 1.5363 0.3279 4.2981 1.84 2.3359 

4535 0.3279 0.6331 0.6331 0.3279 1.9220 0.89 2.1596 
BIkSW 0.1660 0.1324 0.1324 0.1660 0.5968 1.68 0.355238 

4735 0.1110 0.7954 1.3708 1.5356 0.6508 4.4636 1.84 2.4259 
Plat A3 4734 0.2121 0.8409 1.2891 1.3708 0.0000 3.7129 1.95 1.9041 

4534 0.0000 0.3883 0.4605 0.5109 0.1552 0.0032 1.5181 0.92 1.6501 
B1k SWl 0.2121 0.1371 0.3516 0.1110 0.8118 1.68 0.483214 

4601 0.3176 2.8332 4.1007 4.8644 5.6210 6.0030 6.8791 1.3379 0.0216 31.9785 7.00 4.5684 
Plat A4 4636 0.2735 2.4132 4.5099 5.2096 5.8233 6.2712 7.1136 4.6123 0.6650 36.8916 7.16 5.1525 

4536 0.1376 0.4286 0.8422 0.2735 1.6819 1.87 0.8994 
4836 0.0216 1.6970 3.5643 2.6463 0.2897 0.6650 8.8839 2.14 4.1514 

4636 0.2635 2.5823 4.3357 5.0052 5.5832 6.2021 7.1951 4.6113 0.4589 36.2373 7.16 5.0611 
Plat A5 4635 0.2635 2.5823 4.3357 5.0052 5.5832 6.2021 7.1951 4.6113 0.4589 36.2373 7.16 5.0611 

4535 0.2635 0.6028 0.6028 0.2635 1.7326 1.82 0.9520 
4835 0.4589 0.9427 2.8313 2.8313 0.9427 0.4589 8.4658 2.14 3.9560 

4635 0.2735 2.4132 4.5099 5.2096 5.8233 6.2712 7.1136 4.6123 0.6650 36.8916 7.16 5.1525 
Plat A6 4634 0.3176 2.8332 4.1007 4.8644 5.6210 6.0030 6.8791 1.3379 0.0216 31.9785 7.00 4.5684 

4534 0.1376 0.4286 0.8422 0.2735 1.6819 1.87 0.8994 
4834 0.0216 1.6970 3.5643 2.6463 0.2897 0.6650 8.8839 2.14 4.1514 

Plat Atap 771 2.3358 3.6430 1.0100 0.8688 7.8576 3.25 2.4177 
Tengah 772 2.3358 3.6430 1.0100 0.8688 7.8576 3.25 2.4177 

725 1.0100 1.6916 1.6916 1.0100 5.4032 1.68 3.2162 
\0 
~ 

I 
I' 

I 
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Tabel 5.16 Lanjutan - perhitungon distribusi beban dinding pada balok struktur tanpa dinding geser 

Lanta; Elemen 
8aIok 

Panjang 
m 

5....1 Oind~ 
lIN 

\'/llm,q 
IIN/.. 

Lanta; 1 1901 2.14 7.50 3.5047 
1902 2.14 7.50 3.5047 
1903 2.14 7.50 3.5047 
1904 2.14 7.50 3.5047 
1905 2.14 1.50 3.5047 
1906 2.14 7.50 3.5047 
1901 2.14 1.50 3.5047 
1908 2.14 7.50 3.5041 
1909 2.14 7.50 3.5047 
1910 2.14 7.50 3.5047 
1911 2.14 7.50 3.5047 
1912 2.14 7.50 3.5047 
1913 2.14 7.50 3.5047 
1914 2.14 7.50 3.5041 
1915 2,14 7.50 3.5047 
1916 2.14 1.50 3.5047 
1917 2,14 7.50 3.5047 
1918 2,14 7.50 3.5047 
1919 2,14 7.50 3,5047 
1920 2.14 7,50 3.5047 
1921 2,14 7.50 3,5047 
1922 2,14 7,50 3.5047 
1923 2.14 7.50 3,5047 
1924 2.14 7.50 3.5047 
1925 2.14 7.50 3,5047 
1926 2.14 7.50 3.5047 
1927 2.14 1.50 3,5041 
1928 2,14 7,50 3.5047 
1929 2.14 7.50 3.5047 
1930 2.14 7,50 3.5047 
1931 2.14 7,50 3.5047 
1932 2.14 7.50 3,5047 
1933 2.14 7.50 3,5047 
1934 2.14 7.50 3.5047 
1935 2,14 7,50 3.5047 
1936 2.14 7.50 3,5047 

IlIkSl'/I 1.68 7,50 4,4643 
BlSl'/2 1.68 7.50 4.4643 
BlkSW3 1.68 7.50 4.4643 
8Ik SW4 1.68 7.50 4.4643 
Blk SWS 1.68 7.50 4.4643 
BlSW6 1.68 7.50 4.4643 
BlSl'/7 1.68 7.50 4,4643 
!lIl< SW8 1.68 7.50 4.46U 
!lIl<SI'/9 1.68 7.50 4,4643 

Blk 5W 10 1,68 7.50 4.4643 
8Ik SWll 1.68 7.50 4.4643 
BlkSW12 1.68 7.50 4.4643 

laIllai Etemen Panjang 8efat Oindi"! ~ 
8aIok m l<N IINtm 

l.antai 2 2901 2.14 7.50 3.5047 
2902 2.14 7.50 3.5047 
2903 2.14 7.50 3.5047 
2904 2.14 7.50 3,5047 
2905 2.14 7.50 3,5047 
2906 2,14 7.50 3,5047 
2907 2.14 7,50 3.5047 
2908 2,14 7,50 3,5047 
2909 2,14 7.50 3.5047 
2910 2,14 7.50 3.5047 
2911 2.14 7.50 3.5047 
2912 2,14 7.50 3.5047 
2913 2,14 7.50 3.5047 
2914 2.14 7.50 3.5047 
2915 2,14 7.50 3.5047 
2916 2.14 7.50 3.5047 
2917 2.14 7,50 3,5047 
2918 2,14 7.50 3,5047 
2919 2,14 7.50 3.5047 
2920 2,14 7.50 3.5047 
2921 2,14 7.50 3.5047 
2922 2.14 7.50 3.5047 
2923 2.14 7.50 3,5047 
2924 2.14 7,50 3.5047 
2925 2,14 7.50 3.5047 
2926 2,14 7.50 3,5047 
2927 2.14 7.50 3.5047 
2928 2,14 7.50 3.5047 
2929 2,14 7.50 3.5047 
2930 2.14 7.50 3,5047 
2931 2,14 7.50 3.5047 
2932 2,14 7.50 3.5047 
2933 2.14 7.50 3,5047 
2934 2.14 7.50 3.5047 
2935 2.14 7.50 3.5047 
2936 2,14 7.50 3.5047 

BIk SW 1 1.68 7.50 4.4643 
Blk SW2 1,68 7.50 4.4643 
Blk SW 3 1.68 7.50 4.4643 
8Il<SW4 1,68 7,50 4,4643 
8Ik SWS 1,68 7,50 4,4643 
8IIlSW6 1.68 7.50 4.4643 
BlSW7 1.68 7.50 4.4643 
8Ik SW8 1.68 750 4.4643 
MSW9 1.68 7.50 4.4643 
BlkSWlO 1.68 7.50 4.4643 
811<SWll 1.68 7.50 4.4643 
811<51'112 1.68 7.50 4.4643 

.. -- .. 
ing),\ :: 60 'I r 250 kg!m'= 

Lantal E1emen 
e_ 

Pan\Mg 
m 

~atOlndi,,! 
lH 

\\\.[);,ding 

IIN/m 

Lanlal 3 

._- . 

3901 2.14 7.50 3.5047 
3902 2.14 7.50 3.5047 
3903 2.14 7.50 3.5047 
3904 2.14 7.50 3,5047 
3905 2.14 7.50 3.5047 
3906 2.14 7.50 3.5047 
3907 2,14 7.50 3.5047 
3908 2.14 7.50 3.5047 
3909 2,14 7,50 3.5041 
3910 2.14 7.50 3.5047 
3911 2.14 1.50 3.5047 
3912 2,14 7.50 3.5047 
3913 2.14 7.50 3.5047 
3914 2,14 7.50 3,5047 
3915 2.14 7.50 3,5047 
3916 2,14 7.50 3.5047 
3917 2.14 7.50 3.5047 
3918 2.14 7.50 3.5047 
3919 2.14 7.50 3.5047 
3920 2.14 7.50 3.5047 
3921 2.14 7.50 3.5047 
3922 2.14 7.50 3.5047 
3923 2,14 7.50 3.5047 
3924 2.14 7.50 3.5047 
3925 2.14 7.50 3.5047 
3926 2,14 7.50 3.5047 
3927 2,14 7.50 3.5047 
3928 2.14 7.50 3,5047 
3929 2.14 7.50 3,5047 
3930 2.14 7.50 3,5047 
3931 2.14 7.50 3,5047 
3932 2.14 7.50 3,5047 
3933 2,14 7.50 3.5047 
3934 2,14 7.50 3,5047 
3935 2.14 7.50 3.5047 
3936 2.14 7.50 3.5047 

8Ik SlY t 1.68 750 4,4643 
Blk Sl'/2 1,68 750 4.4643 
811<SW3 1,68 750 4.4643 
8Ik SW 4 1,68 750 4,4643 
IlIlSWS 1.68 750 4,4643 
Blk SW6 1.68 750 4.4643 
II< SW7 1.68 750 4.4643 
IlIkSl'/B 1.68 750 4.4643 
IlIkSl'/9 1.68 750 4.4643 

B1kSW10 1.68 750 4.4643 
8Ik SI'/! I 
IlIkSW12 

. . 

1,68 
1.68 

750 
750 

-

4.4643 
4,4643 \0 

QO
Bera; Oirniilll; diasumsikan ; scllagal dindll19 Vdak petiUh ( 
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5.8 Distribusi Gaya Gempa 
Anafisis distribusi gaya gempa dilakukan pada setiap elemen vertikal pada kedua struktur 

5.8.1 Distribusi Gaya Gempa Pada Stuktur dengan Dinding Geser 

Dari data kekakuan (Iihat Tabel 5.8) dan gaya gempa (hasil perhitungan SANS-89) dapat 

dilakukan analisis distribusi gaya gempa yang dapat dilihat daJam tabel 5.17 

Tabel 5.17 Analisis Distribusi Gaya Gempa pd Struktur dengan Dinding Geser - Lantai Dasar 

No. Elemen 
Kolom 

kx 

kN/m 
Distribusi 

% 
Gaya Gempa 

kN 
No. Joint Dislribusi 

Gava Gempa (kN) 
Shear Wall 14860999.73 99.521 383.0405 217 - 252 381.2065 

101 4226.64 0.028 383.0405 1101 0.1084 

102 4226.64 0.028 383.0405 1104 0.1084 

103 4226.64 0.028 383.0405 1107 0.1084 

104 4226.64 0.028 383.0405 1110 0.1084 

105 4226.64 0.028 383.0405 1113 0.1084 

106 4226.64 0.028 383.0405 1116 0.1084 

107 4226.64 0.028 383.0405 1119 0.1084 

108 4226.64 0.028 383.0405 1122 0.1084 

109 4226.64 0.028 383.0405 1125 0.1084 

110 4226.64 0.028 383.0405 1128 0.1084 

111 4226.64 0.028 383.0405 1131 0.1084 

112 4226.64 0.028 383.0405 1134 0.1084 

201 1731.23 0.012 383.0405 1201 0.0444 

202 1731.23 0.012 383.0405 1204 0.0444 

203 1731.23 0.012 383.0405 1207 0.0444 

204 1731.23 0.012 383.0405 1210 0.0444 

205 1731.23 0.012 383.0405 1213 0.0444 

206 1731.23 0.012 383.0405 1216 0.0444 
207 1731.23 0.012 383.0405 1219 0.0444 

208 1731.23 0.012 383.0405 1222 0.0444 

209 1731.23 0.012 383.0405 1225 0.0444 

210 1731.23 0.012 383.0405 1228 0.0444 
211 1731.23 0.012 383.0405 1231 0.0444 
212 1731.23 0.012 383.0405 1234 0.0444 
LTolal = 14932494.18 100.000 383.0405 382.5520 



100 

Tabel 5.17 Lanjutan - Lantai I 
No. Elemen 

Kolom 
kx 

kN/m 
Distribusi 

% 
Gaya Gempa 

kN 
No. Joint Dislribusi 

Gava Gemoa lkN) 
Shear Wall 32649616.40 99.522 243.6634 397 - 432 242.4975 

1201 1731.23 0.005 243.6634 2201 0.0129 

1202 1731.23 0.005 243.6634 2204 0.0129 

1203 1731.23 0.005 243.6634 2207 0.0129 

1204 1731.23 0.005 243.6634 2210 0.0129 

1205 1731.23 0.005 243.6634 2213 0.0129 

1206 1731.23 0.005 243.6634 2216 0.0129 

1207 1731.23 0.005 243.6634 2219 0.0129 

1208 1731.23 0.005 243.6634 2222 0.0129 

1209 1731.23 0.005 2~3.663~ 2225 0.0129 

1210 1731.23 0.005 243.6634 2228 0.0129 

1211 1731.23 0.005 243.6634 2231 0.0129 

1212 1731.23 0.005 243.6634 2234 0.0129 

1301 4700.86 0.014 243.6634 2301 0.0349 

1302 4464.37 0.014 243.6634 2302 0.0332 

1303 4145.75 0.013 243.6634 2303 0.0308 

1304 3783.43 0.012 243.6634 2304 0.0281 

1305 3421.10 0.010 243.6634 2305 0.0254 

1306 3102.48 0.009 243.6634 2306 0.0230 

1307 2865.99 0.009 243.6634 2307 0.0213 

1308 2740.16 0.008 243.6634 2308 0.0204 

1309 2740.16 O.OOB 243.6634 2309 0.0204 

1310 2865.99 0.009 243.6634 2310 0.0213 

1311 3102.48 0.009 243.6634 2311 0.0230 

1312 3421.10 0.010 243.6634 2312 0.0254 

1313 3783.43 0.012 243.6634 2313 0.0281 

1314 4145.75 0.013 243.6634 2314 0.0308 

1315 4464.37 0.014 243.6634 2315 0.0332 

1316 4700.86 0.014 243.6634 2316 0.0349 

1317 4826.69 0.015 243.6634 2317 0.0358 

1318 4826.69 0.015 243.6634 2318 0.0358 

1319 4700.86 0.014 243.6634 2319 0.0349 

1320 ~464.37 0.014 243.6634 2320 0.0332 

1321 4145.75 0.01:3 243.6G34 2321 0,0300 

1322 3/!:l::l.43 U.U12 243.bb34 232;: U.O;:~l 

1323 3421.10 0.010 243,6634 2323 0.0254 

_-.--l~~4__L' ~.,3~Ol~,~... 0.009 ..•__M.~.6634 2324 0.0230 

1325 2865.99 0.009 243.6634 2325 0.0213 

1326 2740.16 0.008 243,6634 2326 O.oz04 
1:127 2740.16 0.008 243.6634 2327 0.0204 

1328 2865.99 0.009 243.6634 2328 0.0213 

1329 3102.48 0,009 243,6634 2329 0.0230 

1330 3421.10 0.010 243.6634 2330 0.0254 

1331 3783.43 0.012 243.6634 2331 0.0281 

1332 4145.75 0.013 243.6634 2332 0.0308 

1333 4464.37 0.014 243.6634 2333 0.0332 

1334 4700,86 0.014 243.6634 2334 0.0349 

1335 4826.69 0.015 243.6634 2335 0.0358 

1336 4826.69 0.015 243.6634 2336 0.0358 
:E Total = 32806594.55 100.000 243,6634 
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Tabel 5.17 Lanjutan - Lantai 2
~ 

No. Elernen 
Kolorn 

k.x 
kN/m 

Oistribusi 
% 

Gaya Gempa 
kN 

No. Joint Distribusi 
Gava Gemoa (kN) 

Shear Wall 32649616.40 99.522 283.8184 577-6t2 282.4603 
2201 1731.23 0.005 283.8184 3201 0.0150 
2202 1731.23 0.005 283.8184 3204 0.0150 
2203 1731.23 0.005 283.8184 3207 0.0150 
2204 1731.23 0.005 283.8184 3210 0.0150 
2205 1731.23 0.005 283.8184 3213 0.0150 
2206 1731.23 0.005 283.8184 3216 0.0150 
2207 1731.23 0.005 283.8184 3219 0.0150 
2208 1731.23 0.005 283.8184 3222 0.D150 
2209 1731.23 0.005 283.8184 3225 0.0150 
2210 1731.23 0.005 283.8184 3228 0.0150 
2211 1731.23 0.005 283.8184 3231 0.0150 
2212 1731.23 0.005 283.8184 3234 0.0150 

2301 4700.86 0.014 283.8184 3301 0.0407 
2302 4464.37 0.014 283.8184 3302 0.0386 
2303 4145.75 0.013 283.8184 3303 0.0359 
2304 3783.43 0.012 283.8184 3304 0.0327 
2305 3421.10 0.010 283.8184 3305 0.0296 
2306 3102.48 0.009 283.8184 3306 0.0268 
2307 2865.99 0.009 283.8184 3307 0.0248 
2308 2740.16 0.008 283.8184 3308 0.0237 
2309 2740.16 0.008 283.8184 3309 0.0237 
2310 2865.99 0.009 283.8184 3310 0.0248 
2311 3102.48 0.009 283.8184 3311 0.0268 
2312 3421.10 0.010 283.8184 3312 0.0296 
2313 3783.43 0.012 283.8184 3313 0.0327 
2314 4145.75 0.013 283.8184 3314 0.0359 
2315 4464.37 0.014 283.8184 3315 0.0386 
2316 4700.86 0.014 283.8184 3316 0.0407 
2317 4826.69 0.015 283.8184 3317 0.0418 
2318 4826.69 0.015 283.8184 3318 0.0418 
2319 4700.86 0.014 283.8184 3319 U.0407 
232U 4464.31 U.Q14 283.8184 332U 0.0386 
2321 4145.75 0.013 283.8184 3321 0.0359 
2322 3783.43 0.012 283.8184 3322 0.0327 
2323 3421.10 0.010 283.8184 3323 0.0296 

..__?~?i_._. 
2325 

3102.48 
""""------_•••• .0-_•• 

2865.99 
0.009 
0.009 

283.8184 
" .. '. 

283.8184 
3324 

r ••••'••• , •• 

3325 
0.0268.. ; ...  .._----
0.0248 

2326 2740.16 0.008 283.8184 3326 0.0237 
2327 2740.16 0.008 283.8184 3327 0.0237 
2328 2865.99 0.009 283.8184 3328 0.0248 
2329 3102.48 0.009 283.8184 3329 0.0268 
2330 3421.10 0.010 283.8184 3330 0.0296 
2331 3783.43 0.012 283.8184 3331 0.0327 
2332 4145.75 0.013 283.8184 3332 0.0359 
2333 4464.37 0.014 283.8184 3333 0.0386 
2334 4700.86 0.014 283.8184 3334 0.0407 
2335 4826.69 0.015 283.8184 3335 0.0418 
2336 4826.69 0.Q15 283.8184 3336 0.0418 
~ Tolal = 32806594.55 100.000 283.8184 
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Tabel 5.17 Lanjutan - Lantai 3-

..' 

No. Jointkx DistribusiNo. Elemen Gaya Gempa Distribusi 
Kolom kNkN/m % Gava GemDa CkNl 

757 - 792 Shear Wall 32649616.40 99.522 268.9728 267.6858 
268.9728 42011731.23 0.0053201 0.0142 
268.9728 4204173123 0.005 0.01423202 
268.9728 42071731.23 0.005 0.01423203 
268.9728 42103204 1731.23 0.005 0.0142 
268.9728 42133205 173123 0.01420.005 
268.9728 42163206 1731.23 0.01420.005 

42193207 1731.23 0.005 268.9728 0.0142 
3208 268.9728 4222 0.01421731.23 0.005 

268.97283209 1731.23 ~225 0.01420.005 
3210 0.005 268.9728 4228 0.01421731.23 
3211 1731.23 268.9728 4231 0.01420.005 

1731.23 268.9728 4234 0.01423212 0.005 

4700.86 0.014 268.9728 4301 0.03853301 
4464.37 268.9728 4302 0.03663302 0.014 
4145.75 268.9728 4303 0.03403303 0.013 
3783.43 268.9728 4304 0.03103304 0.012 

43053305 3421.10 0.010 268.9728 0.0280 
268.9728 4306 0.02540.0093306 3102.48 

4307 0.02353307 0.009 268.97282865.99 
268.9728 4308 0.02253308 2740.16 0.008 
268.9728 4309 0.02253309 2740.16 0.008 

3310 2865.99 268.9728 4310 0.02350.009 
3102.48 268.9728 4311 0.02543311 0.009 

268.9728 4312 0.02803312 3421.10 0.010 
3783.43 268.9728 4313 0.03103313 0.012 

3314 4145.75 268.9728 4314 0.03400.013 
4464.37 268.9728 4315 0.03663315 0.014 
4700.86 4316 0.03853316 0.014 268.9728 

268.9728 4317 0.03963317 4826.69 0.015 
3318 4826.69 0.015 268.9728 4318 0.0396 

43194700.86 0.014 268.9728 0.03853319 
4464.37 0.014 268.9728 4320 0.03663320 

O.Oj?3.,?1 414'i.7'i ?fiR5:J7?R ~_~,_.Q.0340~_1l.2}.,_" 
3783.43 0.012 268.97283322 4322 0.0310 
3421.10 0.010 268.9728 4323 0.02803323 

0.009 268.9728 4324 0.02543324 3102.48 
0.009 268.9728 4325 0.02353325 2865.99 

268.97282740.16 0.008 4326 0.02253326 
268.9728 43272740.16 0.008 0.02253327 
268.9728 43282865.99 0.009 0.02353328 
268.97283102.48 0.009 4329 0.02543329 
268.97283421.10 0.010 4330 0.02803330 
268.97280.012 4331 0.03103331 3783.43 

4145.75 0.013 268.9728 4332 0.03403332 
0.014 268.9728 4333 0.03664464.373333 

268.9728 43344700.86 0.014 0.03853334 
268.9728 43354826.69 0.015 0.03963335 
268.9728 43364826.69 0.015 0.03963336 

32806594.55 100.000 268.9728k Total = 
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5.8.2 Distribusi Gaya Gempa pada Struktur Rangka Tanpa Dinding Geser 

Dari data kekakuan (lihat Tabel 5.9) dan gaya gempa (hasH perhitungan SANS-89) dap. 

analisis distribusi gaya gempa yang dapat dilihat dalam Tabel 5.18 

Tabe15.18 PerhitlJngan DistriblJsi Gap Gempa pdStroktlJf Tanpa Dinding Geser-lantaiDasar 

No. Elemen 
Kolom 

kx 
kN/m 

Distribusi 
% 

Gaya Gempa 
kN 

No. Joint Distribusi 
Gaya Gempa (kN) 

Kol. Shear Wall 37940.87 34.670 340.7621 217 - 252 118.1411 
101 4226.64 3.862 340.7621 1101 13.1610 
102 4226.64 3.862 340.7621 1104 13.1610 
103 4226.64 3.862 340.7621 1107 13.1610 
104 4226.64 3.862 340.7621 1110 13.1610 
105 4226.64 3.862 340.7621 1113 13.1610 
106 4226.64 3.862 340.7621 1116 13.1610 
107 4226.64 3.862 340.7621 1119 13.1610 
108 4226.64 3.862 340.7621 1122 13.1610 
109 4226.64 3.862 340.7621 1125 13.1610 
110 4226.64 3.862 340.7621 1128 13.1610 
111 4226.64 3.862 340.7621 1131 13.1610 
112 4226.64 3.862 340.7621 1134 13.1610 

201 1731.23 1.582 340.7621 1201 5.3907 
202 1731.23 1.582 340.7621 1204 5.3907 
203 1731.23 1.582 340.7621 1207 5.3907 
204 1731.23 1.582 340.7621 1210 5.3907 
205 1731.23 1.582 340.7621 1213 5.3907 
206 1731.23 1.582 340.7621 1216 5.3907 
207 1731.23 1.582 340.7621 1219 5.3907 
208 1731.23 1.582 340.7621 1222 5.3907 
209 1731.23 1.582 340.7621 1225 5.3907 
210 1731.23 1.582 3~0.7621 1228 5.3907 
211 1731.23 1.582 340.7621 1231 5.3907 
212 1731.23 1.582 340.7621 1234 5.3907 
I Total = 109435.33 100.000 281.4639 
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Perhitungan Distribusi Gaya Gempa pdStruktur Rangka Tanpa Dinding g~er- lantai 1 
No. Elemen kx Distribusi Gaya Gempa No. Joint Distribusi 

Kolom kN/m 0/0 kN Gava Gemoa (kNl 
Kot. Shear Wall 83356.10 31.431 349.3227 397 - 432 109.7964 

1201 3803.52 1.434 349.3227 2201 5.0100 

1202 3803.52 1.434 349.3227 2204 5.0100 

1203 3803.52 1.434 349.3227 2207 5.0100 

1204 3803.52 1.434 349.3227 2210 5.0100 

1205 3803.52 1.434 349.3227 2213 5.0100 

1206 3803.52 1.434 349.3227 2216 5.0100 

1207 3803.52 1.434 349.3227 2219 5.0100 

1208 3803.52 1.434 349.3227 2222 5.0100 

1209 3803.52 1.434 349.3227 2225 5.0100 

1210 3803.52 1.434 349.3227 2228 5.0100 

12 '11 3803.52 1.434 349.3227 2231 5.0100 

1212 3803.52 1.434 349.3227 2234 5.0100 

1301 4700.86 1.773 349.3227 2301 6.1920 

1302 4464.37 1.683 349.3227 2302 5.8805 

1303 4145.75 1.563 349.3227 2303 5.4608 

1304 3783.43 1.427 349.3227 2304 4.9835 

1305 3421.10 1.290 349.3227 2305 4.5063 

1306 3102.48 1.170 349.3227 2306 4.0866 

1307 2865.99 1.081 349.3227 2307 3.7751 

1308 2740.16 1.033 349.3227 2308 3.6093 

1309 2740.16 1.033 349.3227 2309 3.6093 

1310 2865.99 1.081 349.3227 2310 3.7751 

1311 3102.48 1.170 349.3227 2311 4.0866 

1312 3421.10 1.290 349.3227 2312 4.5063 

1313 3783.43 1.427 349.3227 2313 4.9835 

1314 4145.75 1.563 349.3227 2314 5.4608 

1315 4464.37 1.683 349.3227 2315 5.8805 

1316 4700.86 1.773 349.3227 2316 6.1920 

1317 4826.69 1,820 349.3227 2317 6.3577 

1318 4826.69 1.820 349.3227 2318 6.3577 

1319 4700.86 1.773 349.3227 2319 6.1920 

1320 4464.37 1.683 349.3227 2320 5.8805 

1321 4145.75 1.563 349.3227 2321 5.4608 

1322 3783.43 1.427 349.3227 2322 4.9835 

1323 3421.10 1.290 349.3227 2323 4.5063 

1324 3102.48 1.170 349.3227 2324 4.0866 

1325 2865.99 1.081 349.3227 2325 3.7751 

1326 2740.16 1.033 349.3227 2326 3.6093 

1327 2740.16 1.033 349.3227 
.. 

2327 3.6093 

1328 2865.99 1.081 349.3227 2328 3.7751 

1329 3102.48 1.170 349.3227 2329 4.0866 

1330 3421.10 1.290 349.3227 2330 4.5063 

1331 3783.43 1.427 349.3227 2331 4.9835 

1332 4145.75 1.563 349.3227 2332 5.4608 

1333 4464.37 1.683 349.3227 2333 5.8805 

1334 4700.86 1.773 349.3227 2334 6.1920 

B:i5 4826.69 1.820 349.3227 2335 6.3577 

1336 4826.69 1.820 349.3227 2336 6.3577 

:E Total = 265201.66 100.000 349.3227 
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Perhitungan OistribusiGap Gempa pdStruktur Rangka Tanpa Oinding Geser-Lantai2 
No. Elemen 

Kolom 
kx 

kN/m 
Distribusi 

% 
GayaGempa 

kN 
No. Joint Distribusi 

Gaya Gempa (kN) 

Kol. Shear Wall 83356.10 31.431 404.2195 577 - 612 127.0511 

2201 3803.52 1.434 404.2195 3201 5.7973 

2202 3803.52 1.434 404.2195 3204 5.7973 

2203 3803.52 1.434 404.2195 3207 5.7973 

2204 3803.52 1.434 404.2195 3210 5.7973 

2205 3803.52 1.434 404.2195 3213 5.7973 

2206 3803.52 1.434 404.2195 3216 5.7973 

2207 3803.52 1.434 404.2195 3219 5.7973 

2208 3803.52 1.434 404.2195 3222 5.7973 

2209 3803.52 1.434 404.2195 3225 5.7973 

2210 3803.52 1.434 404.2195 3228 5.7973 

2211 3803.52 1.434 404.2195 3231 5.7973 

2212 3803.52 1.434 404.2195 3234 5.7973 

2301 4700.86 1.773 404.2195 3301 7.1650 

2302 4464.37 1.683 404.2195 3302 6.8046 

2303 4145.75 1.563 404.2195 3303 6.3189 

2304 3783.43 1.427 404.2195 3304 5.7667 

2305 3421.10 1.290 404.2195 3305 5.2144 

2306 3102.48 1.170 404.2195 3306 4.7288 

2307 2865.99 1.081 404.2195 3307 4.3683 

2308 2740.16 1.033 404.2195 3308 4.1765 

2309 2740.16 1.033 404.2195 3309 4.1765 

2310 2865.99 1.081 404.2195 3310 4.3683 

2311 3102.48 1.170 404.2195 3311 4.7288 

2312 3421.10 1.290 404.2195 3312 5.2144 

2313 3783.43 1.427 404.2195 3313 5.7667 

2314 4145.75 1.563 404.2195 3314 6.3189 

2315 4464.37 1.683 404.2195 3315 6.8046 

2316 4700.86 1.773 404.2195 3316 7.1650 

2317 4826.69 1.820 404.2195 3317 7.3568 

2318 4826.69 1.820 404.2195 3318 7.3568 

2319 4700.86 1.773 404.2195 3319 7.1650 

2320 4464.37 1.683 404.2195 3320 6.8046 

2321 4145.75 1.563 404.2195 3321 6.3189 

2322 3783.43 1.427 404.2195 3322 5.7667 

2323 3421.10 1.290 404.2195 3323 5.2144 

2324 3102.48 1.170 404.2195 3324 4.7288 

2325 2865.99 1.081 404.2195 3325 4.3683 
__ 2326 2740.16 1.033 404.2195 3326 4.1765 

2327 2740.16 1.033 404.2195 3327 4.1765 

2328 2865.99 1.081 404.2195 3328 4.3683 

2329 3102.48 1.170 404.2195 3329 4.7288 

2330 3421.10 1.290 404.2195 3330 5.2144 

2331 3783.43 1.427 404.2195 3331 5.7667 

2332 4145.75 1.563 404.2195 3332 6.3189 

2333 4464.37 1.683 404.2195 3333 6.8046 

2334 4700.86 1.773 404.2195 3334 7.1650 

2335 4826.69 1.820 404.2195 3335 7.3568 

2336 4826.69 1.820 404.2195 3336 7.3568 

I Total = 265201.66 100.000 404.2195 
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Perhnungan DistdbusiGaya Gempa pd5trulrtur Rangka Tanpa Dinding Geser-lantai3 

No. Elemen 
Kolom 

kx 
kN/m 

Distribusi 
% 

Gaya Gempa 
kN 

No. Joint Distribusi 
Gava Gempa (kN) 

Kol. Shear Wall 83356.10 31.431 353.3423 757 -792 111.0598 

3201 3803.52 1.434 353.3423 4201 5.0676 

3202 3803.52 1.434 353.3423 4204 5.0676 

3203 3803.52 1.434 353.3423 4207 5.0676 

3204 3803.52 1.434 353.3423 4210 5.0676 

3205 3803.52 1.434 353.3423 4213 5.0676 

3206 3803.52 1.434 353.3423 4216 5.0676 

3207 3803.52 1.434 353.3423 4219 5.0676 

3208 3803.52 1.434 353.3423 4222 5.0676 

3209 3803.52 1.434 353.3423 4225 5.0676 

3210 3803.52 1.434 353.3423 4228 5.0676 

3211 3803.52 1.434 353.3423 4231 5.0676 

3212 3803.52 1.434 353.3423 4234 5.0676 

3301 4700.86 1.773 353.3423 4301 6.2632 

3302 4464.37 1.683 353.3423 4302 5.9481 

3303 4145.75 1.563 353.3423 4303 5.5236 

3304 3783.43 1.427 353.3423 4304 5.0409 

3305 3421.10 1.290 353.3423 4305 4.5581 

3306 3102.48 1.170 353.3423 4306 4.1336 

3307 2865.99 1.081 353.3423 4307 3.8185 

3308 2740.16 1.033 353.3423 4308 3.6509 

3309 2740.16 1.033 353.3423 4309 3.6509 

3310 2865.99 1.081 353.3423 4310 3.8185 

3311 3102.48 1.170 353.3423 4311 4.1336 

3312 3421.10 1.290 353.3423 4312 4.5581 

3313 3783.43 1.427 353.3423 4313 5.0409 

3314 4145.75 1.563 353.3423 4314 5.5236 

3315 4464.37 1.683 353.3423 4315 5.9481 

3316 4700.86 1.773 353.3423 4316 6.2632 
3317 4826.69 1.820 353.3423 4317 6.4309 

3318 4826.69 1.820 353.3423 4318 6.4309 

3319 4700.86 1.773 353.3423 4319 6.2632 

3320 4464.37 1.683 353.3423 4320 5.9481 

3321 4145.75 1.563 353.3423 4321 5.5236 

3322 3783.43 1.427 353.3423 4322 5.0409 

3323 3421.10 1.290 353.3423 4323 4.5581 

3324 3102.48 1.170 353.3423 4324 4.1336 

3325 2865.99 1.081 353.3423 4325 3.8185 

3326 2740.16 1.033 353.3423 4326 3.6509 

3327 2740.16 1.033 353.3423 4327 3.6509 

3328 2865.99 1.081 353.3423 4328 3.8185 

3329 3102.48 1.170 353.3423 4329 4.1336 

3330 3421.10 1.290 353.3423 4330 4.5581 

3331 3783.43 1.427 353.3423 4331 5.0409 

3332 4145.75 1.563 353.3423 4332 5.5236 

3333 4464.37 1.683 353.3423 4333 5.9481 

3334 4700.86 1.773 353.3423 4334 6.2632 

3335 4826.69 1.820 353.3423 4335 6.4309 

3336 4826.69 1.820 353.3423 4336 6.4309 

~Total = 265201.66 100.000 353.3423 

---_ ..._-----------
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Tabcl 5.19 Perhitungan mekanika struktur dengan dinding geser ( input SAP-90 ) 

Input Pcrhitungan Mekanika Struktur Utama dengan SAP90 

PEPRITlTNGAN MEKANlKA STRUKTUR Frame Shear 
3D (KN-meter) 
SYSTEM 
L=l 

JOINTS 
C Koordinat Titik Ac::uan 

999 X= 0.00000 ¥= 0.00000 Z= 0.0000 
1000 X= 0.00000 Y= 0.00000 Z=25.QOOO 
5101 X= 2.78230 Y= 10.38370 2=25.0000 A=1000,999,5101,11,1,30 
5201 X= 1.35880 Y= 5.07111 Z=25.0000 A=1000,999,5201,11,1,30 
5301 X= 3.17053 Y= 11.83259 Z=25.0000 A=1000,999,5301,35,1,10 
C Koordinat ,Joint Shell Lantai Dasar 

1 X= 0.28326 Y= 3.23763 Z=-1.5000 A=1000,999, 1,35,1,10 
37 X= 0.28326 Y= 3.23763 Z= 0.0000 A=1000,999, 37,35,1,10 
73 X= 0.28326 Y= 3.23763 Z= 1.0000 A=1000,999, 73,35,1,10 

109 X= 0.28326 Y= 3.23763 Z~ 2.0000 A=1000,999, 109,35,1,10 
145 X= 0.28326 Y= 3.23763 Z= 2.5000 A=1000,999, 145,35,1,10 
181 X= 0.28326 Y= 3.23763 3= 4.0000 A=1000,999, 181,35,1,10 

C Koordinat Joint Shell Lantai 1 
217 X= 0.28326 Y= 3.23763 Z~ 5.0000 A=1000,999, 217,35,1,10 
253 X= 0.28326 Y= 3.23763 Z= 6.0000 A=1000,999, 253,35,1,10 
289 X= 0.28326 Y= 3.23763 Z= 7.0000 A=1000,999, 289,35,1,10 
325 X= 0.28326 Y= 3.23763 Z= 7.5000 A=1000,999, 325,35,1,10 
361 X= 0.28326 Y= 3.23763 Z= 9.0000 A=1000,999, 361,35,1,10 

C Koordinat Joint Shell Lantai 2 
397 X= 0.28326 Y= 3.23763 Z=10.0000 A'O'1000,999, 397,35, 1,10 
433 X= 0.28326 Y= 3.23763 Z=11.0000 A=1000,999, 433,35,1,10 
469 X= 0.28326 Y= 3.23763 Z=12.0000 A=1000,999, 469,35,1,10 
505 X= 0.28326 Y= 3.23763 Z=12.5000 A=1000,999, 505,35,1,10 
541 X= 0.28326 Y= 3.23763 Z=14.0000 A=1000,999, 541,35,1,10 

C Koordinat Joint Shell Lantai 3 
577 X= 0.28326 Y= 3.23763 Z=15.0000 A=1000,999, 577,35,1,10 
613 X= 0.28326 Y= 3.23763 Z=16.0000 A=1000,999, 613,35,1,10 
649 X= 0.28326 Y= 3.23763 Z=17.0000 A=1000, 999, 649,35,1,10 
685 X= 0.28326 Y= 3.23763 Z=17.5000 A=1000,999, 685,35,1,10 
721 X= 0.28326 ~= 3.23763 ~=19.0000 A=1000,999, ILl, ~t>, 1, 10 

C KoonliuuL JoiuL Shell L<.luLui ALuIJ 
757 X= 0.28326 Y= 3.23763 Z=20.0000 A=1000,999, 757,35,1,10 
793 X= 0.28326 ~= 3.23763 Z=20.5000 A=1000,999, 793, ,i~, 1, 1.1) 
829 x- 0.28326 y~ 3.23763 Z~21.0000 A-I000, ~19~), 029,35,1,10 
865 X= 0.28326 Y= 3.23763 Z=21.5000 A=1000,999, 865,35,1,10 
901 X= 0.28326 Y= 3.23763 2=22.0000 A='J 000,999, 901,3,':>, I, 10 
937 X= 0.28326 Y= 3.23763 Z=22.5000 A=1000,999, 937,35,1,10 
998 X= 0.00000 Y= 0.00000 Z=22.5000 

C Koorc.linat Joint: Fr.ame L<lnt.,i. DIlf;ar 
973 X= 1.35880 Y= 5.07111 Z=-1.5000 A=1000,999, 973,11,1,30 
985 X- 2.78230 y. 10.38370 Z- 1.5000 A-I000,999, 905,11,1,30 

C Koordinat .Joint Frame Lantai 1 - Lantai Atap 
1201 X= 1.35880 Y= 5.07111 Z= 5.0000 
4201 X= 1.35880 Y= 5.07111 Z=20.0000 G=1201,4201,1000 
1202 X= 2.14314 Y= 4.59599 Z= 5.0000 
4202 X= 2.14314 Y= 4.595~9 Z=20.0000 G=1202,4202,1000 
1203 X= 2.90867 Y= 4.15401 Z= 5.0000 
4203 X= 2.90867 Y= 4.15401 z=20.0000 G=1203,4203,1000 
1204 X= 3.71231 Y= 3.71231 Z= 5.0000 
4204 X= 3.71231 Y= 3.71231 Z=20.0000 G=1204,4204,1000 
1205 X= 4.15401 Y= 2.90867 Z= 5.0000 
4205 X= 4.15401 Y= 2.90867 Z=20.0000 G=1205,4205,1000 
1206 X= 4.59599 Y= 2.14314 Z= 5.0000 
4206 X= 4.59599 Y= 2.14314 Z=20.0000 G=1206,4206,1000 
1207 X= 5.07111 Y= 1.35880 Z= 5.0000 
4207 X= 5.07111 Y= 1.35880 Z=20.0000 G=1207,4207,1000 
1208 X= 5.07111'Y= 0.44197 Z= 5.0000 
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4208 X= 5.07111 ¥= 0.44197 Z=20.0000 G=1208,4208,1000 
1209 X= 5.07111 ¥= 0.44197 Z= 5.0000 
4209 X= 5.07111 ¥= 0.44197 z=20.0000 G=1209,4209,1000 
1210 X= 5.07111 ¥= 1.35880 Z= 5.0000 
4210 X= 5.07111 ¥= 1.35880 Z=20.0000 G=1210,4210,1000 
1211 X= 4.59599 ¥= 2.14314 Z= 5.0000 
4211 X= 4.59599 ¥= 2.14314 Z=20.0000 G=1211,4211,1000 
1212 X= 4.15401 ¥= 2.90867 Z= 5.0000 \ 

4212 
1213 

X= 
X= 

4.15401 
3.71231 

¥=
¥=

2.90867 
3.71231 

Z=20.0000 
Z= 5.0000 

G=1212,4212,1000 \ 
\ 

4213 X= 3.71231 ¥= 3.71231. ~=20.0000 G=1.213,4213,1000 
1214 X= 2.90867 ¥= 4.15401 Z= 5.0000 
4214 X= 2.90867 ¥= 4.15401 Z=20.0000 G=1214,4214,1000 
1215 X= 2.14314 ¥= 4.59599 ~= 5.0000 
4215 X= 2.14314 ¥= 4.59599 Z=20.0000 G=1215,4215,1000 
1216 X= 1.35880 ¥= 5.07111 Z= 5.0000 
4216 X= 1.35880 ¥= 5.07111 Z=20.0000 G=1216,4216,1000 
1217 X= 
4217 - X= 

0.44197 
0.44197 

¥=
¥=

5.07111 
5.07111 

Z= 5.0000 
Z=20.0000 G=1217,4217,1000 

1218 x= 0.44197 ¥= 5.07111 Z= 5.0000 
4218 X= 0.44197 ¥= 5.07111 Z=20.0000 G=1218,4218,1000 
1219 X= 1.35880 ¥= 5.07111 Z= 5.0000 
4219 X= 1.35880 ¥= 5.07111 Z=20.0000 G=1219,4219,1000 
1220 X= 2.14314 ¥= 4.59599 Z= 5.0000 
4220 X= 2.14314 ¥= 4.59599 Z=20.0000 G=1220,4220,1000 
1221 X= 2.90867 ¥= 4.15401 Z= 5.0000 
4221 x= 2.90867 ¥= 4.15401 Z=20.0000 G=1221,4221,1000 
1222 X= 3.71231 ¥= 3.71231 Z= 5.0000 
4222 x= 3.71231 ¥= 3.71231 Z=20.0000 G=1222,4222,1000 
1223 X= 4.15401 ¥= 2.90867 Z= 5.0000 
4223 X= 4.15401 ¥= 2.90867 Z=20.0000 G=1223,4223,1000 
1224 X= 4.59599 ¥= 2.14314 Z= 5.0000 
4224 X= 4.59599 ¥= 2.14314 Z=20.0000 G=1224,4224,1000 
1225 X= 5.07111 ¥= 1.35880 Z= 5.0000 
4225 X= 5.07111 ¥= 1.35880 Z=20.0000 G=1225,4225,1000 
1226 X= 5.07111 ¥= 0.44197 Z= 5.0000 
4226 X= 5.07111 ¥= 0.44197 Z=20.0000 G=1226,4226,1000 
1227 X= 5.07111 ¥= 0.44197 Z= 5.0000 
4227 X= 5.07111 ¥= 0.44197 Z=20.0000 G=1227,4227,1000 
1228 X= 5.07111 ¥= 1.35880 Z= 5.0000 
4228 x= 5.07111 ¥= 1.. 35880 Z=20.0000 G=1228.4228,1000 
1229 X= 4.59599 ¥= 2.14314 Z= 5.0000 
1229 Y..- 1.59599 ¥ 2.11311 Z-20.0000 G-1229,4229,1000 
1230 X= 4.15401 ¥= 2.90867 Z= 5.0000 
4230 X= 4.15401 ¥= 2.90867 z=20.0000 G=1230,4230,1000 
1231 x" 3.71231 ¥ 3.71231 Z ".0000 
4231 X~- 3.71231 ¥ 3.71231 2=20.0000 G=1231,4231,1000 
1232 X= 2.90867 ¥= 4.15401 Z= 5.0000 
4232 x= 2.90867 ¥= 4.15401 Z=20.0000 G=1232,4232,1000 
1233 x= 2.14314 ¥= 4.59599 Z= 5.0000 
4233 X= 2.14314 ¥= 4.59599 Z=20.0000 G=1233,4233,1000 
1234 x~- 1.3S8130 y~ S.07111 Z~ S.OOOO 
4234 X~- 1.Vi880 ¥= 'i.07111 Z=20.0000 G=1234,4234,1000 
1235 X= 0.44197 ¥= 5.07111 Z= 5.0000 
4235 X= 0.44197 ¥= 5.07111 Z=20.0000 G=1235,4235,1000 
1236 X= 0.44197 y= 5.07]11 Z= 5.0000 
4236 X= 0.44197 ¥= 5.07111 Z=20.0000 G=1236,4236,1000 
llOl X= 2.78230 ¥= 10.38370 Z= 5.0000 
1102 X= 4.38834 ¥= 9.41083 Z= 5.0000 
1103 X= 5.95585 ¥= 8.50583 Z= 5.0000 
1104 X= 7.60140 ¥= 7.60140 Z= 5.0000 
1105 X= 8.50583 ¥= 5.95585 Z= 5.0000 
1106 X= 9.41083 ¥= 4.38834 Z= 5.0000 
1107 X= 10.38370 ¥= 2.78230 Z= 5.0000 
1108 X= 10.38370 ¥= 0.90499 Z= 5.0000 
1109 X= 10.38370 ¥= 0.90499 Z= 5.0000 
1110 X= 10.38370 ¥= 2.78230 Z= 5.0000 
1111 X= 9.41083 ¥= 4.38834 Z= 5.0000 
1112 X= 8.50583 ¥= 5.95585 Z= 5.0000 
1113 X= 7.60140 ¥= 7.60140 Z= 5.0000 
1114 X= 5.95585 ¥= 8.50583 Z= 5.0000 



-, 

no
 
1115 x: 4.38834 ¥:- 9.41083 Z= 5.0000 
1116 x: 2.78230 ¥=-10.38370 Z= 5.0000 
1117 X= 0.90499 ¥=-10.38370 Z= 5.0000 
1118 X:- 0.90499 ¥:-10.38370 Z= 5.0000 
111.9 X=- 2.78230 ¥=-10.38370 Z= 5.0000 
1120 X=- 4.38834 ¥=- 9.41083 Z= 5.0000 
1121 X:- 5.95585 ¥:- 8.50583 Z= 5.0000 
1122 X=- 7.60140 ¥=- 7.60140 Z= ~.OOOO 

1123 X=- 8.50583 ¥=- 5.95585 Z= 5.0000 
1124 X=- 9.41083 ¥:- 4.38834 Z: 5.0000 
1125 X:-I0.38370 ¥:- 2.78230 Z: 5.0000 
1126 X=-10.38310 ¥=- 0.90499 Z= 5.0000 
1127 X=-10.38370 ¥= 0.90499 Z= 5.0000 
1128 X=-10.38370 ¥= 2.78230 Z= 5.0000 
1129 X:- 9.41083 ¥: 4.38834 Z= 5.0000 
1130 X:- 8.50583 ¥: 5.95585 Z: 5.0000 
1131 X=- 7.60140 ¥= 7.60140 Z= 5.0000 
1132 X=- 5.95585 ¥= 8.50583 Z: 5.0000 
1133 X:- 4.38834 ¥= 9.41083 Z= 5.0000 
1134 X=- 2.78230 ¥= 10.38370 Z= 5.0000 
1135 X=- 0.90499 ¥= 10.38370 Z= 5.0000 
1136 X= 0.90499 ¥= 10.38370 Z= 5.0000 
1301 X= 3.17053 ¥= 11.83259 Z= 5.0000 A=1000,999,1301,35,1,10 
2301 X= 3.17053 ¥= 11.83259 Z=10.0000 A=1000,999,2301,35,1,10 
3301 X= 3.17053 ¥= 11.83259 Z=15.0000 A=1000,999,3301,35,1,10 
4301 X= 3.17053 ¥= 11.83259 Z=20.0000 A=1000,999,4301,35,1,10 

RESTRAINTS 
1 5336 1 R=O,O,O,O,O,O 
1 36 1 R=l,l,l,l,l,l 

73 74 1 R=l,l,l,l,l,l 
81 82 1 R=l,l,l,l,l,l 
89 92 1 R=l,l,l,l,l,l 
99 100 1 R=l,l,l,l,l,l 

107 108 1 R=l,l,l,I,I,l 
253 254 1 R=l,l,l,l,l,l 
261 262 1 R:1,1,1,1,1,1 
269 2721 R=1,1.,1,1,1,1. 
279 280 1 R=l,l,l,l,l,l 
287 288 1 R:1,1,1,1,1,1 
433 434 1 R=l,l,1.,l,1.,l 
441 442 1 R=1,1,1,1,1,1 
449 452 1 R:1,1,1,1,1,1 
459 460 1 R:1, 1,1,1,1,1 
467 468 1 R=l,l,l,l,l,l 
613 614 1 R:l,l,l,l,l,1. 
621 622 1 R=l,l,l,l,l,l 
629 632 1 R:1,1,1,1,1,1 
639 640 1 R:1,1,1,1,1,1 
647 648 1 R=1,1,1,1,1,1 
793 794 1 R=l,l,l,l,l,l 
809 812 1 R:1,1,1,1,1,1 
827 830.1. R=I,l,l,l,l,l 
845 848 1 R=1,1,1,1,1,1 
863 866 1 n-1,l,l,l,1,l 
881 884 1. R=1., 1., 1., J., 1, 1. 
899 900 1 R=1,1,l,1,l,l 
973 996 1 R=l,l,l,l,l,l 
999 1000 1 R=1,l,1,1,1,1 

5101 5112 1 R=1,1,1,1,1,1 
5201 5212 1 R=1,1,1,1,1,1 
5301 5336 1 R=l,l,l,l,l,l 

SHELL 
NM=l Z=-1.2 
1 E=31528558.5 U=0.25 W=24 
C Elemen Lantai Dasar 

1 JQ= 1, 2, 37, 38 M=1 TH=0.2 G=35,1
 
36 JQ= 36, 1, 72, 37 M=l TH:0.2
 
37 JQ= 39, 40, 75, 76 M:1 TH=0.2 G= 5,1
 
42 JQ= 47, 48, 83, 84 M=l TH=0.2 G= 5,1
 

~ ..
...~.., 



- -1 

III
 
47 JQ= 57, 58, 93, 94 M=l TH=0.2 G= 5,1 
52 ,TQ= 6S, 66,101,102 M=l TH=O.2 G= 5,1 
57 JQ= 75, 76,111,112 M=l TH=0.2 G= 5,1 
62 JQ= 83, 84,119,120 M=l TH=0.2 G= 5,1 
67 ,TQ= 9_1, 94,129,130 M=l TR=0.2 G= 5,1 
72 JQ=101,102,137,138 M=l TH=0.2 G= 5,1 
77 JQ=109,110,145,146 M=l TH=0.2 G=35,1 

112 ,TQ=144, 109, 180,145 M=l TR=0.2 
113 JQ=145,146,181,182 M=l TH=0.2 G=35,1 
148 JQ=180,145,216,181 M=l TH=0.2 
149,TQ=181,182,217,218 M=l TH=O.2 G=35,1 
184 JQ=216,181,252,217 M=l TH=0.2 
C Elernen Lantai 1 
185 JQ=219,220,255,256 M=l TH=0.2 G= 5,1 
190 JQ=227,228,263,264 M=l TH=0.2 G= 5,1 
195 JQ=237,238,273,274 M=l TH=0.2 G= 5,1 
200 JQ=245,246,281,282 M=l TR=0.2 G= 5,1 
205 JQ=255,256,291,292 M=l TH=0.2 G= 5,1 
210 JQ=263,264,299,300 M=l TH=0.2 G-= 5,1 
215 JQ=273,274,309,310 M=l TR=0.2 G= 5,1 
220 JQ=281,282,317,318 M=l TH=0.2 G= 5,1 
225 JQ=289,290,325,326 M=l THe O.2 G=35,1 
260 JQ=324,289,360,325 M=l TH=0.2 
261 JQ=325,326,361,362 M=l TH=0.2 G=35,1 
296 JQ=360,325,396,361 M=l TH=0.2 
297 JQ=361,362,397,398 M=l TH=0.2 8=35,1 
332 JQ=396,361,432,397 M=l TH=0.2 
C Elernen Lantai 2 
333 JQ=399,400,435,436 M=l TH=0.2 G= 5,1 
338 JQ=407,408,443,444 M=l TH=0.2 G= 5,1 
343 JQ=417,418,453,454 M=l TH=0.2 G= 5,1 
348 JQ=425,426,461,462 M=l TH=0.2 G= 5,1 
353 JQ=435,436,471,472 M=l TH=0.2 G= 5,1 
358 JQ=443,444,479,480 M=l TH=0.2 G= 5,1 
363 JQ=453,454,489,490 M=l TR=0.2 G= 5,1. 
368 JQ=461,462,497,498 M=l TH=0.2 G= 5,1 
373 JQ=469,470,505,506 M=l TH=0.2 G=35,1 
408 JQ=504,469,540,505 M=l TH-0.2 
409 JQ=505,506,541,542 M=l TH=0.2 G=35,1 
444 JQ=540,505,576,541 M=l TH=0.2 
445 JQ=541,542,577,578 M=l TH=0.2 G=35,1 
480 JQ=576,541,612,577 M=l TH=0.2 
C E1emen Lantai 3 
481 JQ=579,580,615,616 M=l TH=0.2 G= 5,1 
486 JQ=587,588,623,624 M=l TH=0.2 G= 5,1 
491 JQ-S97,S98,633,G34 1'1-1 TH~0.2 G= ,q, 1 

496 JQ=605,606,641,642 M=1 TH=0.2 G= 5,1 
501 JQ=615,616,651,652 M=l TH=O.? (;= S,' 
506 JQ=623,624, 659, 660 M=l TH'-'0.2 G= 5,1 
511 JQ=633,634,669,670 M=l TH=0.2 G= 5,1 
516 JQ-611,612,677,678 H-'" THnO.? G-'i, , 

5~1 JY=649,650,685,686 M=I 'I'H=II. i' G='~':1, 1 
556 JQ=684,649,720,685 M=1. TH=0.2 
557 JQ=685,686,721,722 M=l TH=0.2 (;=35,' 
592 JQ=720,685,756,721 M=l TH=0.2 
593 JQ=721,722,757,758 M=l TH=0.2 G=35, , 
628 JQ=756,721,792,757 M~l TH~0.2 

C E1emen Lantai Atap 
629 JQ=759,760,795,796 M=l TH=0.2 G=13,1 
642 JQ=777,778,813,814 M=l TH=0.2 G=13,1 
655 JQ=795,796,831,832 M=l TH=0.2 G=13,1 
668 JQ=813,814,849,850 M=l TH=0.2 G=13,1 
681 JQ=831,832,867,868 M=l TH=0.2 G=13,1 
694 JQ=849,850,885,886 M=l TH=0.2 G=13,1 
707 JQ=867,868,903,904 M=l TH=0.2 G=13,1 
720 JQ=885,886,921,922 M=l TH=0.2 G=13,1 
733 JQ=901,902,937,938 M=l TH=0.2 G=35,1 
768 JQ=936,901,972,937 M=l TH=0.2 

FRAME 
NM=10 Z=-1.2 NL=27 
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C Karakteristik Elemen 

1 SH=P 1'=0.50,0.25 E=31528558.5 W=4.7124 : Kolom A 
2 SH=P 1'=0.40,0.20 E=31528558.5 W=2.3091 : Kolom B 
3 SH~R T~0.40,0.30 E~31528558.5 W~2.1000 : Ko1om C 
4 SH=R 1'=0.80,0.35 E=3J.528558.5 W=4.2000 : Balok Port.ill A 

5 SH=R 1'=0.70,0.30 E=31528558.5 W=2.4000 : Ba10k Portal B 
6 SH=R T~0.80,0.35 E=31528558.5 W=2.4000 : Ba10k Induk 1 
7 SH=R 1'=0.55,0.30 E=31528558.5 W=2.4000 : Balok Induk 2 
8 SH=R 1'=0.55,0.30 E=31528558.5 W=2.4000 : Balok Induk 3 
9 SH~R T~0.40,0.25 E=31528558.5 W=1.4400 : Balok Anak 

1.0 SH=R 1'=0.35,0.20 1':=31528558.5 W=1..4400 : Billok Penutup Oindi.ng geser 
C	 Karakteristik Beban Merata 

1 WL=0,-11.3869,0 : Ba10k Portal Type A - Lt 1 
2 WL=0,-11.3385,0 : Ba10k Port.a1. Type A - Lt 1. 
3 WL=O,- 7.5875,0 : Ba10k Portal Type B - Lt 1. 
4 WL~O,- 6.5985,0 : Ba10k Portal Type B - Lt 1 
5 WT,=0,-1.2.7526,0 : Balok Induk Type 2 - T,t 1. 
6 WL=0,-14.7766,0 : Ba10k Induk Type 2 - Lt 1 
7 WL=0,-10.2366,0 : Ba10k Induk Type 1 - Lt 1 Kanti1ever 
8 WI.=0,-1.0.9595,0 : Ba1.ok Induk Type 1. - Lt 1. Kanti.1.ever 
9 WL=O,- 6.0606,0 : Ba10k Induk Type 3 - Lt 1 - 3 

1.0 WL~O,- 7.6728,0 : Ba10k Induk Type 3 - Lt 1 - 3 
ll. WL=O,- 9.5807,0 : Ba10k Anak Lt 1 
12 WL=O,- 9.5078,0 : Ba10k Anak Lt 1 
13 WL=O,- 5.9183,0 : Balok Portal Type B - Lt 2 - 3 
14 WL~O,- 5.0070,0 : Balok Portal Type B - Lt 2 - 3 
15 WI.=O,-14.3978,0 : Balak Induk Type 2 - Lt 2 - 3 
16 WL~0,-16.4182,O : Ba10k Induk Type 2 - Lt 2 - 3 
17 WT,=O,- 9.9200,0 : Balok Anak T,t 2 - 3 
18 WL=O,- 9.8711,0 : Ba10k Anak Lt 2 - 3 
19 WL=O,- 2.5495,0 : Ba10k Portal Type B - Lt Atap 
20 WT,=O,- 4.1116,0 : Ba10k Port.a1 Type B - r,t Atap 
21 WL=O,- 9.1368,0 : Ba10k Induk Type 2 - Lt Atap 
22 WL=O,-10.2136,0 : Ba10k Induk Type 2 - Lt Atap 
23 wr,=o, - 3.8082, ° : BilJ.ok Induk Type 3 - T,t Atap 
24 WL=O,- 4.7618,0 : Balok Induk Type 3 - Lt Atap 
25 WL=O,- 4.1514,0 : Ba10k Anak Lt Atap 
26Wl.=0,- 3.9560,0 : BalokAnak Lt. AtilP 
27 WL=O,- 4.8354,0 : Ba10k Atap Penutup Dinding geser 
C El.emen Lantai Dasar 

101 985 1101 M=l T,P=0,1000 G=1.l.,1,1,3 
20'1 973 1201 M=2 T,P~O,lOOO G=11,1,1,3 

01 ~8S ~~6 M=8 LP=0,S101 
02 986 987 M~8 LP~0,5J02 

03 987 988 M=8 LP~0,5103 

04 988 989 M=8 LP=0,5104 
05 989 990 M=8 LP=0,5105 
06 990 991 M=8 LP~0,5106 

07 991 992 M=8 LP=0,5107 
03 992 993 M=8 LP=O,5108 
09 993 994 M=8 LP=0,5109 
10 994 995 M=8 LP=0,5110 
II 995 996 M=8 T,P=0,51.11. 
l~ ~~6 985 M=8 LP=O,5112 
1J 97) 974 M~u L~=O,5201 

14 974 975 M=8 LP~O,5202 

15 975 916 M=8 L~=O,520j 

16 976 977 M=8 LP=0,5204 
17 977 978 M=8 LP=O,5205 " 
18 978 979 M=8 LP~O,5206 

19 979 980 M=8 LP~0,5207 

20 980 981 M=8 LP=0,5208 
21 981 982 M=8 LP=0,5209 
22 982 983 M=8 LP=O,5210 
23 983 984 M=8 LP=0,5211 
24 984 973 M=8 LP=0,5212 

701 973 985 M=7 LP=0,1000 G=11,1,1,1 
801 2 973 M=8 LP=0,1000 G=11,l,3,1 

C E1emen Lantai 1 
1201 1201 2201 M=2 LP=0,1000 G=11,1,3,3 
1301 1301 2301 M=3 LP=0,1000 G=35,1,1,1 

:, .... 
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1401 1101 1102 M=4 LP=O,5101 NSL"'l 
1402 1102 1103 M=4 LP=0,5101 NSL=2 
1403 1103 1104 M=4 LP=O,5101 NSL=l 
1404 1104 1105 M=4 LP=O,5102 NSL=l 
1405 1105 HOG M=4 LP.=O,5102 NSL=2 
1406 1106 1107 M=4 LP=O,5102 NSL=l 
1407 1107 1108 M=4 LP=O,5103 NSL=l 
1408 1108 1109 M=4 LP=O,5103 NSL=2 
1409 1109 1110 M=4 LP=O,5103 NSL=l 
1410 1110 1111 M=4 LP=0,5104 NSL=l 
1411 1111 1112 M=4 LP=O,5104 NSL=2 
1412 1112 1113 M=4 LP=O,5104 NSL=l 
1413 1113 1114 M=4 LP=O,5105 NSL=l 
1414 1114 1115 M=4 LP=O,5105 NSL=2 
1415 1115 1116 M=4 LP=O,5105 NSL=l 
1416 1116 1117 M=4 LP=O,5106 NSL=l 
1417 1117 1118 M=4 LP=O,5106 NSL=2 
1418 1118 1119 M=4 LP=O,5106 NSL=l 
1419 1119 1120 M=4 LP=O,5107 NSL=l 
1420 1120 1121 M=4 LP=0,5107 NSI.=2 
1421 1121 1122 M=4 LP=O,5107 NSL=l 
1422 1122 1123 M=4 LP=0,5108 NSL=l 
1423 1123 1124 M=4 LP=O,5108 NSJ.=2 
1424 1124 1125 M=4 LP=0,5108 NSL=l 
1425 1125 1126 M=4 LP=O,5109 NSL=l 
1426 1126 1127 M=4 LP=O,5109 NSL=2 
1427 1127 1128 M=4 LP=O,5109 NSJ,=l 
1428 1128 1129 M=4 LP=0,5110 NS1'=l 
1429 1129 1130 M=4 LP=O,5110 NSL=2 
1430 1130 1131 M=4 Lp=0,5110 NSL=l 
1431 1131 1132 M=4 LP=O,5111 NSL=l 
1432 1132 1133 M=4 LP=O,5111 NSr.=2 
1433 1133 1134 M=4 LP=O,5111 NSL=l 
1434 1134 1135 M=4 LP=O,5112 NSL=l 
1435 1135 1136 M=4 LP=O,5112 NSL=2 
1436 1136 1101 M=4 LP=O,5112 NSL=l 
1501 1201 1202 M=5 LP=0,5201 NSL=3 
1502 1202 1203 M=5 LP=O,5201 NSL=4 
1503 1203 1204 M=5 LP=O,5201 NSL=3 
1504 1204 1205 M=5 LP=O,5202 NSL=3 
1505 1205 1206 M=5 LP=O,5202 NSJ.=4 
1506 1206 1207 M=5 LP=O,5202 NSL=3 
1507 1207 1208 M=5 LP=O,5203 NSL=3 
1508 1208 1209 M=5 LP=O,5203 NSL=4 
1509 1209 1210 M=5 LP=O,5203 NSL=3 
1510 1210 1211 M=5 LP=0,5204 NSL=3 
1511 12].1 1212 M?5 J.P=O,5204 NSL=4 
1512 1212 1213 M=5 LP=O,5204 NSL=3 
1513 1213 1214 M=5 LP=O,5205 NSL=3 
1514 1214 1215 M=5 LP=O,5205 NSL=4 
1515 1215 1216 M=5 LP=O,5205 NSL=3 
1516 1216 1217 M=5 LP=0,5206 NSL=3 
151.7 121.7 1218 M=5 LP=O,5206 NSL=4 
1518 1218 1219 M=5 LP=0,5206 NSL=3 
1519 1219 1220 M=5 LP=O,5207 NSL=3 
1520 1220 1221 M=5 LP=0,5207 NSL=4 
1521 1221 1222 M=5 LP=O,5207 NSL=3 
1522 1222 1223 M=5 LP=0,5208 NSL=3 
1523 1223 1224 M=5 LP=0,5208 NSL=4 
1524 1224 1225 M=5 LP=0,5208 NSL=3 
1525 1225 1226 M=5 LP=0,5209 NSL=3 
1526 1226 1227 M=5 LP=0,5209 NSL=4 
1527 1227 1228 M=5 LP=0,5209 NSL=3 
1528 1228 1229 M=5 LP=0,5210 NSL=3 
1529 1229 1230 M=5 LP=0,5210 NSL=4 
1530 1230 1231 M=5 LP=O,5210 NSL=3 
1531 1231 1232 M=5 LP=O,5211 NSL=3 
1532 1232 1233 M=5 LP=0,5211 NSL=4 
1533 1233 1234 M=5 Lp=O,5211 NSL=3 
1534 1234 1235 M=5 LP=O,5212 NSL=3 
1535 1235 1236 M=5 LP=O, 5212 NSL=4 

ft 
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1536 1236 1201 M=5 LP=0,5212 NSL=3
 
1601 1101 1301 M=6 LP=O,1000 NSL=7 G=11,1,3,3
 
1701 1101 1201 M=7 LP=0,1000 NSL=5 G=11,3,3,3
 
1702 1102 1202 M=7 LP=O, 1000 NSL=6 G=11,3,3,3
 
1.703 1103 1203 M=7 LP=O, 1000 NSL=6 G=11,3,3,3
 
1737 1102 1302 M=7 LP=O, 1000 NSL=8 G=11,2,3,3
 
1738 1103 1303 M=7 LP=O, 1000 NSL=8 G=11,2,3,3
 
1801 218 1201 M=8 LP=0,1000 NSL=9 G=11,3,3,3
 
1802 219 1202 M=8 LP=0,1000 NSL=10 G=11,3,3,3
 
1803 220 1203 M=8 LP=O,1000 NSL=10 G=10,3,3,3
 
1836 217 1236 M=8 LP=O, 1000 NSL=10
 
1901 1301 1302 M=9 LP=0,5301 NSL=11
 
1902 1302 1303 M=9 LP=O,5302 NSL=12
 
1903 1303 1304 M=9 LP=O,5303 NSL=ll
 
1904 1304 1305 M=9 LP=0,5304 NSL=ll
 
1905 1305 1306 M=9 LP=O,5305 NSL=12
 

..,-q 1906 1306 1307 M=9 LP=0,5306 NST,=11 
1907 1307 1308 M=9 LP=O,5307 I'JS L=11 
1908 1308 1309 M=9 LP=0,5308 NSL=12 
1909 1309 1310 M=9 LP=0,5309 NSL=ll 
1910 1310 1311 M=9 LP=0,5310 NSL=ll 
1911 1311 1312 M=9 LP=O,5311 NSL=12 
1912 1312 J.31.3 M=9 LP=O, 5312 NSL=ll 
1913 1313 1314 M=9 LP=0,5313 NSL=l1 
1914 1314 1315 M=9 LP=O, 5314 NSL=12 
1915 1315 1316 M=9 LP=0,5315 NSL=11 
19J6 1316 1317 M=9 LP=0,5316 NSL=ll 
1917 1317 1318 M=9 LP=O,5317 NSL=12 
1918 1318 1319 M=9 r,p=o, 5318 NSL=ll 
1919 1319 1320 M=9 LP=O,5319 NSL=l1 
1920 1320 1321 M=9 LP=O, 5320 NSL=12 
1921 1321 1322 M=9 LP=0,5321 NSL=1 ] 
1922 1322 1323 M=9 LP=0,5322 NSL=ll 
1923 1323 1324 M=9 LP=0,5323 NSL=12 
1924 1324 1325 M=9 r,p=0,5324 NSL=11 
1925 1325 1326 M=9 LP=O,5325 NSL=ll 
1926 1326 1327 M=9 LP=0,5326 NSL=12 
1927 1327 1328 M=9 LP=0,5327 NSL=l1 
1928 1328 1329 M=9 LP=0,5328 NSL=ll 
1929 1329 1330 M=9 LP=O,5329 NSL=12 
1930 1330 1331 M=9 LP=0,5330 NSL=ll 
1931 1331 1332 M=9 LP=0,5331 NSL=ll 
1932 1332 1333 M=9 LP=O,5332 NSL=12 
1933 1333 1334 M=9 LP=O,5333 Nsr,=l1 
1934 1334 1335 M=9 LP=O,5334 NSL=11 
1935 1335 1336 M=9 LP=0,5335 NSL=12 
1936 1336 1301 M=9 LP=0,5336 NSL=11 
C E1emen Lantai 2 
2201 2201 3201 M=2 LP=O, 1000 G=11,l,3,3 
2301 2301 3301 M=3 LP=O, 1000 G=35,1,1,1 
2501 2201 2202 M=5 LP=0,5201 NSL=13 
2502 2202 2203 M=5 LP=O, 5201 NSL=14 
2503 2203 2204 M=5 LP=O,5201 NSL=13 
2504 2204 2205 M=5 LP=O,5202 NSL=13 
2505 2205 2206 M=5 LP=0,5202 NSL=14 
2506 2206 2207 M=5 LP=0,5202 NSL=13 
2507 2207 2208 M=5 LP=O,5203 NSL=13 
2508 2208 2209 M=5 LP=O,5203 NSL=14 
2509 2209 2210 M=5 LP=0,5203 NSL=13 
2510 2210 2211 M=5 LP=0,5204 NSL=13 
2511 2211 2212 M=5 LP=0,5204 NSL=14 
2512 2212 2213 M=5 LP=0,5204 NSL=13 
2513 2213 2214 M=5 LP=O, 5205 NSL=13 
2514 2214 2215 M=5 LP=O,520S NSL=14 
2515 2215 2216 M=5 LP=0,5205 NSL=13 
2516 2216 2217 M=5 LP=0,5206 NSL=13 
2517 2217 2218 M=5 LP=O,5206 NSL=14 
2518 2218 2219 M=5 LP=0,5206 NSL=13 
2519 2219 2220 M=5 LP=O, 5207 NSL=13 
2520 2220 2221 M=5 LP=O, 5207 NSL=14 
2521 2221 2222 M=5 LP=O,5207 NSL=13 

," 
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2522 2222 2223 M=5 LP=0,5208 NSL=13 
2523 2223 2224 M=.~ LP=0,5208 NS1.=14 
2524 2224 2225 M=5 1.P=0,5208 NSL=13 
2525 2225 2226 M=5 LP=0,5209 NSL=13 
2526 2226 2227 M=5 1.P=0,5209 NS [,=14 
2527 2227 2228 M=5 LP=0,5209 NSL=13 
2528 2228 2229 M=5 LP=0,5210 NSL=13 
2529 2229 2230 M=5 1.P=0,5210 NSL=14 
2530 2230 2231 M=5 LP=0,5210 NS1.=13 
2531 2231 2232 M=5 LP=0,5211 NSL=13 
2532 2232 2233 M=5 1.P=0,5211 NS1.=14 
2533 2233 2234 M=5 LP=0,5211 NSL=13 
2534 2234 2235 M=5 LP=0,5212 NSL=13 
2535 2235 2236 M=5 1.P=0,5212 NSI,=14 
2536 2236 2201 M=5 LP=0,5212 NSL=13 
2701 2301 2201 M=7 LP=0,1000 NSL=15 G=11,3,3,3 
2702 2302 2202 M=7 LP=0,1000 NSL=16 G=11,3,3,3 
2703 2303 2203 M=7 LP=0,1000 NSL=16 G=11,3,3,3 
2801 398 2201 M=8 LP=0,1000 NSL=9 G=11,3,3,3 
2802 399 2202 M=8 LP=0,100(! NSTF10 G=11,3,3,3 
2803 400 2203 M=8 LP=0,1000 NSL=10 G=10,3,3,3 
2836 397 2236 M=8 LP=0,1000 NSL=10 
2901 2301 2302 M=9 LP=0,5301. NS1.=17 
2902 2302 2303 M=9 LP=0,5302 NSL=18 
2903 2303 2304 M=9 LP=0,5303 NSL=17 
2904 2304 2305 M=9 1.P=0,5304 NSL=17 
2905 2305 2306 M=9 LP=0,5305 NSL=18 
2906 2306 2307 M=9 LP=0,5306 NSL=17 
2907 2307 2308 M=9 LP=0,5307 NSf.=17 
2908 2308 2309 M=9 LP=0,5308 NSL=18 
2909 2309 2310 M=9 LP=0,5309 NSL=17 
2910 2310 2311 M=9 LP=0,5310 NSL=17 
2911 2311 2312 M=9 LP=0,5311 NSL=18 
2912 2312 2313 M=9 LP=0,5312 NSL=17 
2913 2313 2314 M=9 1.P-O,5313 NSL=17 
2914 2314 2315 M=9 LP=0,5314 NSL=18 .,.. '" 

2915 2315 2316 M=9 LP=0,5315 NSL=17 
2916 2316 2317 M=9 1.P=0,5316 NSL=17 
2917 2317 2318 M=9 LP=0,5317 NSL=18 
2918 2318 2319 M=9 LP=0,5318 NSL=17 
2919 2319 2320 M=9 1.P=0,5319 NST.=17 
2920 2320 2321 M=9 LP=0,5320 NSL=18 
2921 2321 2322 M=9 LP=0,5321 NSL=17 
2922 2322 2323 M=9 1.P=0,5322 NST,=17 
2921 212, 2324 M=9 LP=0,5323 NSL=18 
2924 2324 2325 M=9 LP=0,5324 NSL=17 
2925 2325 2326 M=9 LP=0,5325 NSL=17 
2926 2326 2327 M=9 LP=0,5326 NSL=18 
2927 2327 2328 M=9 LP=0,5327 NSL=17 
2928 2328 2329 M=9 LP=0,5328 NS1.=17 
2929 2329 2330 M=9 LP=0,5329 NSL=18 
2930 2330 2331 M=9 LP=0,5330 NSL=17 
2931 2331 2332 M=9 LP=0,5331 NS1.~17 

2932 2332 2333 M=9 LP=0,5332 NSL=18 
2933 2333 2334 M=9 LP=0,5333 NSL=17 
2934 2334 2335 M=9 1.P=0,5334 NSL=17 
2935 2335 2336 M=9 LP=0,5335 NSL=18 
2936 2336 2301 M=9 L2=0,5336 NSL=17 
C E1emen Lantai 3 
3201 3201 4201 M=2 LP=0,1000 G=11,1,3,3 
3301 3301 4301 M=3 LP=0,1000 G=35,1,1,1 
3501 3201 3202 M=5 LP=0,5201 NSL=13 
3502 3202 3203 M=5 LP=0,5201 NSL=14 
3503 3203 3204 M=5 LP=0,5201 NSL=13 
3504 3204 3205 M=5 LP=0,5202 NSL=13 
3505 3205 3206 M=5 LP=0,5202 NSL=14 
3506 3206 3207 M=5 LP=0,5202 NSL=13 
3507 3207 3208 M=5 LP=0,5203 NSL=13 
3508 3208 3209 M=5 LP=0,5203 NSL=14 
3509 3209 3210 M=5 LP=0,5203 NSL=13 
3510 3210 3211 M=5 LP=0,5204 NSL=13 
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3511 3211 3212 M=5 LP=0,5204 NSL=14 
351?- 3212 3213 M=5 LP=0,5204 NSL=13 
3513 3213 3214 M=5 LP=0,5205 NSL=13 
3514 3214 3215 M=5 LP=0,5205 NSL=14 
351.5 3215 3?-1.':; M=5 T,p=0,5;:>05 /liS L=13 
3516 3216 3217 M=5 LP=O, 5206 NSL=13 
3517 3217 3218 M=5 LP=0,5206 NSL"'14 
3"IR 12J.R 1219 M=5 T,P=0,5<:0':; NSL=13 
3519 3219 3220 M=5 LP=0,5207 NSL=13 
3520 3220 3221 M=5 LP=0,5207 NSL"'14 
35?- J. 322] 3222 M=5 LP=0,5?-07 NS1.=13 
3522 3222 3223 M=5 LP=0,5208 NSL=13 
3523 3223 3224 M=5 LP=0,5208 NSL=14 
3524 32?-4 3n5 M=5 LP=0,5?-08 NST.=13 
3525 3225 3226 M=5 LP=O, 5209 NSL=13 
3526 3226 3227 M=5 LP=0,5209 NSL=14 
1527 3227 3228 M=5 LP=0,5209 NSL=13 
3528 3228 3229 M=5 LP=0,5210 NSL=13 
3529 3229 3230 M=5 LP=0,5210 NSL"'14 
353n 3?-30 3231 M=5 T.P=0,5210 NSL=13 
3531 3231 3232 M=5 LP=0,5211 NSL=13 
3532 3232 3233 M=5 LP=O, 5211 NSL=14 
3533 3?-33 3234 M=5 LP=0,5211 NSL=13 
3534 3234 3235 M=5 LP=0,5212 NSL=13 
3535 3235 3236 M=5 LP=0,5212 NSL"'14 
3536 3236 3201 M=5 LP=0,5212 NSL=13 
3701 330J 3201 M=7 LP=O,1000 NSL=15 G=11,3,3,3 
3702 3302 3202 M"'7 LP=0,1000 NSL"'16 G=II,3,3,3 
3703 3303 3203 M-7 LP=0,1000 NSL=16 G=11,3,3,3 
3801 578 3201 M=8 LP=0,1000 NSL=9 G=II,3,3,3 
3802 579 3202 M=8 LP=0,1000 NSL=10 G=II,3,3,3 
3803 580 3?-03 M=8 LP=O,lOOO NSL=10 G=10,3,3,3 
3836 577 3236 M=8 LP=0,1000 NSL=10 
3901 3301 3302 M=9 LP=0,5301 NSL=17 
3902 3302 3303 M=9 LP=0,5302 NSL=18 
3903 3303 1304 M=9 LP=0,5303 NSL=17 
3904 3304 3305 M=9 LP=0,5304 NSL=17 
3905 3305 3306 M"'9 LP=0,5305 NSL=J8 
3906 3306 3307 M=9 LP=0,5306 NSL=17 
3907 3307 3308 M=9 LP=0,5307 NSL=17 
3908 3308 3309 M=9 LP=0,5308 NSL=18 
3909 3309 3310 M=9 LP=0,5309 NSL=17 
3910 3310 3311 M=9 LP=0,5310 NSL=17 
3911 3311 3312 M=9 LP=0,5311 NSL=18 
3912 3312 3313 M=9 LP=0,5312 NSL=17 
3913 3313 3314 M=9 LP=0,5313 NSL=17 
3914 3314 331.5 M=9 LP=0,5314 NSL=18 
3915 3315 3316 M=9 LP=0,5315 NSL=17 
3916 3316 3317 M=9 LP=0,5316 NSL=17 
39]7 3317 3318 M=9 LP=0,5317 NSL=18 
3918 3318 3319 M=9 LP=0,5318 NSL=17 
3919 3319 3320 M=9 LP=0,5319 NSL=17 
3920 3320 3321. M=9 LP=0,5320 NS T,=18 
3921 3321 3322 M=9 LP=0,5321 NSL=17 
3922 3322 3323 M=9 LP=0,5322 NSL=17 
39?-3 3323 33?-4 M=9 LP=0,53?-3 NSL=18 '. ",', 

3924 3324 3325 M=9 LP=0,5324 NSL=17 
3925 3325 3326 M=9 LP"'O, 5325 NSL=17 
3926 3326 3327 M=9 LP=O, 5326 NSL=18 
3927 3327 3328 M=9 LP=0,5327 NSL=17 
3928 3328 3329 M=9 LP=0,5328 NSL=17 
3929 3329 3330 M=9 LP=0,5329 NSL=18 
3930 3330 3331 M=9 LP=0,5330 NSL=17 
3931 3331 3332 M=9 LP=0,5331 NSL=17 
3932 3332 3333 M=9 LP=O, 5332 NSL=1.8 
3933 3333 3334 M=9 LP=0,5333 NSL=17 
3934 3334 3335 M=9 LP=0,5334 NSL=17 
3935 3335 3336 M=9 LP=O, 5335 NSL=18 
3936 3336 3301 M=9 LP=0,5336 NSL=17 
C Elemen Lantai Atap 
4501 4201 4202 M=5 LP=0,5201 NSL=19 
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4502 4202 4203 M=5 LP=0,5201 NSL=20 
4503 4203 4204 M=5 LP=0,5201 NSI,=19 
4504 4204 4205 M=5 LP=O, 5202 NSL=19 
4505 4205 4206 M=5 LP=O, 5202 NSL=20 
4506 4206 4207 M=5 LP=0,5202 NS1,=19 
4507 4207 4208 M=5 LP=O, 5203 NSL=19 
4508 4208 4209 M=5 LP=O, 5203 NSL=20 
4509 4209 4210 M=5 LP=0,5203 NSI,=19 
4510 4210 4211 M=5 LP=0,5204 NSL=19 
4511 4211 4212 M=5 LP=0.5204 NSL=20 
4512 4212 421.3 M=5 LP=O, 5204 NSL=19 
4513 4213 4214 M=5 LP=0,5205 NSL=19 
4514 4214 4215 M=5 LP=0,5205 NSL=20 
45L~ 4215 4216 M=5 LP=O,5205 NSL=19 
4516 4216 4217 M=5 LP=O, 5206 NSL=19 
4517 4217 4218 M=5 LP=O, 5206 NSL=20 
4518 4218 4219 M=5 LP=0,5206 NST,=19 
4519 4219 4220 M=5 LP=0,5207 NSL=19 
4520 4220 4222 M=5 LP=O, 5207 NSL=20 
4521 4221 4222 M=5 LP=O, 5207 NSL=19 
4522 4222 4223 M=5 LP=O, 5208 NSL=19 
4523 4223 4224 M=5 LP=0,5208 NSL=20 
4524 4224 4225 M=5 LP=0,5208 NSL=19 
4525 4225 4226 M=5 LP=0,5209 NSL=19 
4526 4226 4227 M=5 LP=0,5209 NSL=20 
4527 4227 4228 M=5 LP=0,5209 NSL=19 
4528 4228 4229 M=5 LP=0,5210 NSL=19 
4529 4229 4230 M=5 LP=0,5210 NSL=20 
4530 4230 4231 M=5 LP=0,5210 NSL=19 
4531 4231 4232 M=5 LP=0,5211 NSL=19 
4532 4232 4233 M=5 LP=0,5211 NSL=20 
4533 4233 4234 M=5 LP=0,5211 NSL=19 
4534 4234 4235 M=5 LP=0,5212 NSL=19 
4535 4235 4236 M=5 LP=0,5212 NSL=20 
4536 4236 4201 M=5 LP=0,5212 NSL=19 
4701 4301 4201 M=7 LP=0,1000 NSL=21 G=11.3,3,3 
4702 4302 4202 M=7 LP=O, 1000 NSL=22 G=11,3,3,3 
4703 4303 4203 M=7 LP=O, 1000 NSL=22 G=11,3,3,3 
4801 758 4201 M=8 LP=0,1000 NSL=23 G=11,3,3,3 
4802 759 4202 M=8 LP=0,1000 NSL=24 G=11,3,3.3 
4803 760 47.03 M=8 T,P.=O, 1000 NSL=24 G=10,3,3,3 
4836 757 4236 M=8 LP=O, 1000 NSL=24 
4901 4301 4302 M=9 LP=O, 5301 NSL=25 
4902 4302 4303 M=9 l.P=O, 5302 NSr,=26 
4903 4303 4304 M=9 LP=O, 5303 NSL=25 
4904 4304 4305 M=9 LP=O, 5304 NSL=25 
4905 4305 4306 M=9 LP=0,5305 NSL=26 
4906 4306 4307 M=9 LP=0,5306 NSL=25 
4907 4307 4308 M=9 LP=0,5307 NSL=25 
4908 4308 4309 M=9 LP=O, 5308 NSL=26 
4909 4309 4310 M=9 LP=0,5309 NSL=25 
4910 4310 4311 M=9 LP=0,5310 NSL=25 
4911. 4311. 4312 M=9 T,P=0,531.1 NSL=26 
4912 4312 4313 M=9 LP=0,5312 NSL=25 
9413 4313 4314 M=9 LP=0,5313 NSL=25 
4914 4314 4315 M=9 LP=0,5314 NST,=26 
4915 4315 4316 M=9 LP=0,5315 NSL=25 
4916 4316 4317 M=9 LP=0,5316 NSL=25 
4917 4317 4318 M=9 LP=O, 5317 NSL=26 
4918 4318 4319 M=9 LP=O, 5318 NSL=25 
4919 4319 4320 M=9 LP=O, 5319 NSL=25 
4920 4320 4321 M=9 LP=O,5320 NSL=26 
4921 4321 4322 M=9 LP=O, 5321 NSL=25 
4922 4322 4323 M=9 LP=O, 5322 NSL=25 
4923 4323 4324 M=9 LP=O, 5323 NSL=26 
4924 4324 4325 M=9 LP=O,5324 NSL=25 
4925 4325 4326 M=9 LP=0,5325 NSL=25 
4926 4326 4327 M=9 LP=0,5326 NSL=26 
4927 4327 4328 M=9 LP=0,5327 NSL=25 
4928 4328 4329 M=9 LP=0,5328 NSL=25 
4929 4329 4330 M=9 LP=O, 5329 NSL=26 

l·
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4930 4330 4331 M=9 LP=0,5330 NSL=25 
4931 4331 4332 M=9 LP=O,5331 NSL=25 
4932 4332 4333 M=9 LP=0,5332 NSL=26 
4933 4333 4334 M=9 LP=0,5333 NSL=25 
4934 4334 4335 M=9 LP.=0,5334 NSL=25 
4935 4335 4336 M=9 LP=0,5335 NSL=26 
4936 4336 4301 M=9 LP=0,5336 NSL=25 
C Elemen Penutup Dinding geser 

901 938 998 M=10 LP=0,1000 NSL=27 G=11,l,3,O 

LOADS 
C Beban Plat (Plat menumpu pada Dinding geser) 

217 250 3 F= 0.00000, 0.00000, - 1.1334 
218 251 3 F= 0.00000, 0.00000, - 1.3066 
219 252 3 F= 0.00000, 0.00000, - 1.1334 
397 430-.~ F= 0.00000, 0.00000, - 1.1334 
398 431 3 F= 0.00000,0.00000, - 1.3066 
399 432 3 F= 0.00000, 0.00000, - 1.1334 
577 610 3 F= 0.00000, 0.00000, - 1.1334 
578 611 3 F= 0.00000, 0.00000, - 1.3066 
579 612 3 F= 0.00000, 0.00000, - 1.1334 
757 790 3 F= 0.00000, 0.00000, - 0.7043 
758 791 3 F= 0.00000, 0.00000, - 0.8118 
759 792 3 F= 0.00000, 0.00000, - 0.7043 
937 970 3 F= 0.00000, 0.00000, - 1.6916 
938 971 3 F= 0.00000, 0.00000, - 2.0200 
939 972 3 F= 0.00000, 0.00000, - 1.6916 

C	 Beban Konstruksi Elevator (2 buah Elevator) 
39 57 18 F= 0.00000, 0.00000, -39.8786 
44 62 18 F= 0.00000, 0.00000, -32.3778 
47 65 18 F= 0.00000, 0.00000, -32.3778 
52 70 18 F= 0.00000, 0.00000, -39.3778 

147 165 18 F= 0.00000, 0.00000, -45.5202
 
152 170 18 F= 0.00000, 0.00000, -48.9152
 
155 173 18 F= 0.00000, 0.00000, -49.9152
 
160 178 18 F= 0.00000, 0.00000, -45.5202
 
219 237 18 F= 0.00000, 0.00000, -50.0590
 
224 242 18 F= 0.00000, 0.00000, -62.8068
 
227 245 18 F= 0.00000, 0.00000, -62.8068
 
232 250 18 F= 0.00000, 0.00000, -50.0590
 
327 345 18 F- 0.00000, 0.00000, -53.5411
 
332 250 18 F= 0.00000, 0.00000, -73.4079
 
335 353 18 F= 0.00000, 0.00000, -73.4079
 
340 358 18 F= 0.00000, 0.00000, -53.5411
 
339 417 18 F= 0.00000, 0.00000, -56.1855
 
404 422 18 F= 0.00000, 0.00000, -81.4633
 
407 425 18 F= 0.00000, 0.00000, -81.4633
 
412 430 18 F= 0.00000, 0.00000, -56.1855
 
507 525 18 F= 0.00000, 0.00000, -58.1398
 
512 530 18 F= 0.00000, 0.00000, -87.4258
 
515 533 18 F= 0.00000, 0.00000, -87.4258
 
520 538 18 F= 0.00000, 0.00000, -58.1398
 
579 597 18 F= 0.00000, 0.00000, -59.4853
 
584 602 18 F= 0.00000, 0.00000, -91.4262
 
587 605 18 F= 0.00000, 0.00000, -91.4262
 
592 610 18 F= 0.00000, 0.00000, -59.4853
 
687 705 18 F= 0.00000, 0.00000, -60.5225
 
692 710 18 F= 0.00000, 0.00000, -95.4872
 
695 713 18 F= 0.00000, 0.00000, -95.4872
 
700 718 18 F= 0.00000, 0.00000, -60.5225
 
759 777 18 F= 0.00000, 0.00000, -59.5106
 
764 782 18 F= 0.00000, 0.00000,-100.8501
 
767 785 18 F= 0.00000, 0.00000,-100.8501
 
772 790 18 F= 0.00000, 0.00000, -59.5106
 

C	 Beban Konstruksi Tangga (2 buah Tangga) 
38 56 18 F= 0.00000, 0.00000,-126.1314
 

146 164 18 F= 0.00000, 0.00000,-128.7023
 
161 179 18 F= 0.00000, 0.00000,-130.3653
 
218 236 18 F= 0.00000, 0.00000,-130.8713
 
233 251 18 F= 0.00000, 0.00000,-130.5677
 
326 344 18 F= 0.00000, 0.00000,-130.9155
 

I 

I 
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341 359 18 F= 0.00000, 0.00000,-130.9844 
398 416 18 F= 0.00000, 0.00000,-130.9934 
413 431 18 F= 0.00000, 0.00000,-130.9934 
506 524 18 F= 0.00000, 0.00000,-130.9934 
521 539 18 F= 0.00000, 0.00000,-130.9155 
578 596 18 F= 0.00000, 0.00000,-130.8713 
593 611 18 F= 0.00000, 0.00000,-130.5677 
686 704 18 F= 0.00000, 0.00000,-130.3653 
701 719 18 F= 0.00000, 0.00000,-128.7023 
758 776 18 F= 0.00000, 0.00000,-126.1314 

C Behan Gempa (100 On arah X + 30 % arah Y) 
217 252 1 F=-10.58901,-3.17672, 0.00000 Beban Gempa Lantai 1 
397 432 1 F= 6.73604,-2.02081, 0.00000 Beban Gempa Lantai 2 
577 612 1 F= 7.84612,-2.35384, 0.00000 Reban Gempa Lantai 3 
757 792 1 F= 7.43572,-2.23072, 0.00000 Beban Gempa Lantai Atap 

C Beban Angin 
1301 1318 1. F= 0.00208, 0.00000, 0.00000 Beban Angi.n 
2301 2336 1 F= 0.00415, 0.00000, 0.00000 Beban Angin 
3301 3336 1 F= 0.00415, 0.00000, 0.00000 Beban Angin 
4301 4336 1 F= 0.00208, 0.00000, 0.00000 Beban Angin 
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Tabcl 5.20 Perpindahan titik ( output SAP-90 ) 

PROGRAM:SAP90/FILE:glangl.SOL 
PERHITUNGAN MEKANIKA STRUKTUR Frame Shear 

,JOINT DIS P LAC E MEN T S 

LOAD CONDITION 1 - DISPLACEMENTS "u" AND ROTATIONS "R" 
JOINT U{X) U(Y) U(Z) R(X) R(Y) R(Z) 
1101 -.001213 -.000249 -.001354 -.002034 .000518 .000001 
1102 -.001235 -.000289 -.001525 -.001611 .001171 -.000021 
110.3 -.U01252 -.000.322 -.oulS::l8 -.OOHlOO .0001l06 -.000008 
1104 -.001253 -.000329 -.001339 -.001441 .001427 .000002 
1105 -.001270 -.000341 -.001532 -.000790 .001782 -.000004 
1106 -.001258 -.000336 -.001534 -.001145 .001571 .000014 
1107 -.001226 -.000319 -.001338 -.000513 .001946 .000008 
1108 -.001238 -.000321 -.001633 .000212 .001947 -.000009 
1109 -.001247 -.000322 -.001630 -.000213 .001952 .000000 
1110 -.001246 -.000324 -.001342 .000528 .001962 -.000009 
1111 -.001281 -.000305 -.001538 .001155 .001593 -.000015 
111 ? -.orl1?"1 -.000307, -.001530 .000806 .001812 .00000., 
1113 -.001273 -.000315 -.001349 .001485 .001462 .000004 
1114 -.001271 -.000322 -.001537 .001841 .000833 .000006 
1115 -.00125(') -.000352 -.001520 .001660 .00ll.97 .000017 
1116 -.001238 -.000384 -.001367 .002108 .000535 .000001 
1117 -.001240 -.000359 -.001640 .002088 -.000205 -.000018 
1118 -.001242 -.000326 -.001629 .002105 .000210 -.000012 
1119 -.001243 -.000306 -.001383 .002158 -.000590 -.000013 
1120 -.001231 -.000282 -.001544 .001726 -.001228 -.000006 
11.?l -.001237 -.000287 -.001.536 .001939 -.000883 .000008 
1122 -.001252 -.000309 -.001388 .001601 -.001613 .000005 
1123 -.001253 -.000307 -.001536 .000897 - .. 001949 -.000002 
1.l?4 -.001254 -.00030S -.001529 .001247 -.001755 .000000 
1125 -.001256 -.000304 -.001390 .000588 -.002223 .000002 
1126 -.001240 -.000302 -.001632 -.000206 -.002162 -.000005 
11:;>,7 -.00P.45 -.000300 -.001(')35 .000205 -.0021.57 .000009 
1128 -.001268 -.000298 -.001386 -.000574 -.002208 .000004 
1129 -.001256 -.000302 -.001523 -.001237 -.001735 -.000006 
1J.30 -.001243 -.000308 -.001.535 -.000881 -.001.920 -.000005 
1131 -.001231 -.000312 -.001376 -.001558 -.001578 .000001 
1132 -.001212 -.000341 -.001534 -.001899 -.000857 -.000011 
1133 -.001205 -.000347 -.001546 -.001679 -.001.202 .000007 
1134 -.001218 -.000322 -.001369 -.002086 -.000572 .000017 
1135 -.001216 -.000302 -.001630 -.00204.5 .000212 .000010 
1136 -.001215 -.000272 -.001641 -.002028 -.000207 .000016 
1201 -.001214 -.000240 -.001310 .000011 -.000038 -.000007 
1202 -.001226 -.000265 -.001267 -.000045 -.000017 -.000026 
1203 -.001247, -.0007,98 -.001240 -.000060 .000005 -.00002(') 
1204 -.001253 -.000320 -.001227 -.000028 -.000033 -.000012 
1205 -.001254 -.000322 -.001173 -.000074 .000056 .000005 
120(') -.001240 -.000316 -.001158 -;..000052 .0000"3 .000014 
1207 -.001221 -.000307 -.001183 '-.000017 .000034 .000011 
1208 -.001212 -.000309 -.001146 -.000015 .000147 -.000001 
1209 -.001219 -.000.111 -.001154 .000037 .000142 - .000013 
1210 -.001236 -.000313 -.001213 .000049 .000020 -.000016 
1211 -.001254. -.000305 -.001216 .000065 .000060 -.000013 
1212 -.0012(')3 -.000302 -.001250 .00C069 .000010 -.000001 
1213 -.001256 -.000308 -.001315 .000022 -.000077 .000015 
1214 -.001245 -.000333 -.001356 .000012 -.000044 .000027 
121..':; -.001.229 -.00036(') -.001389 -.000021. -.000053 .000024 
1216 -.001219 -.000388 -.001420 -.000058 -.000054 .000004 
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2208 -.002272 -.000635 -.002199 .000008 .001135 .000011 
2209 -.002281 -.000652 -.002214 .000028 .001127 -.000026 
2210 -.002317 -.000670 -.002248 .000239 .000695 .000004 
2211 -.002292 -.000705 -.002276 .000590 .000909 .000037 
2212 -.002279 -.000732 -.002324 .000572 .000878 .000009 
2213 -.002283 -.000751 -.002395 .000548 .000422 .000039 
2214 -.002260 -.000829 -.002463 .000918 .000438 .000058 
2215 -.002256 -.000871 -.002517 .000881 .000453 -.000002 
2216 -.002284 -.000862 -.002566 .000677 .000116 -.000004 
2217 -.002304 -.000879 -.002619 .001011 -.000040 -.000012 
2218 -.002323 -.000833 -.002639 .001006 -.000020 -.000072 
2219 -.002341 -.000744 -.002654 .000662 -.000227 -.000040 
2220 -.002361 -.000740 -.002691 .000835 -.000539 .000009 
2221 -.OlJ2J/S -.000727 -.002720 .000819 -.000495 -.000021 
2222 -.002377 -.000693 -.002739 .000444 -.000492 .000006 
2223 -.002420 -.000695 -.002768 .000444 -.000821 .000021 
2224 -.002424 -.000676 -.002767 .000486 -.000792 -.000030 
2225 -.002395 -.000637 -.002742 .000185 -.000636 -.000005 
2226 -.002429 -.000619 -.002753 .000002 -.000956 .000026 
2227 -.002439 -.000600 -.002740 .000031 -.000962 -.000010 
2228 -.002419 -.000581 -.002696 -.000141 -.000650 .000012 
2229 -.002448 -.000542 -.002682 -.000458 -.000824 .000025 
7,230 -.002436 -.000527 -.002653 -.000432 -.000862 -.000030 
2231 -.002385 -.000534 -.002600 -.000431 -.000525 -.000014 
2232 -.002378 -.000507 -.002555 -.000849 -.000533 .000012 
2233 -.002361 -.000500 -.002520 -.000881 -.000568 -.000018 
2234 -.002335 -.000505 -.002487 -.000691 -.000244 .000028 
2235 -.002316 -.000432 -.002456 -.001077 -.000032 .000057 
2236 -.002298 -.000402 -.002432 -.001088 -.000035 -.000004 
2301 -.002259 -.000398 -.006176 .000671 -.000240 -.000004 
2302 -.002230 -.000404 -.007103 .000744 -.000126 -.000006 
2303 -.002226 -.000454 -.007059 .000435 -.000676 -.000017 
2304 -.002245 -.000522 -.006049 .000508 -.000562 -.000009 
2305 -.002227 -.000544 -.006991 .000632 -.000498 -.000002 
2306 -.002229 -.000577 -.006978 .000089 -.000819 -.000008 
230'/ -.002254 -.000616 -.006003 .000198 -.000756 -.000003 
2308 -.002233 -.000641 -.006947 .000331 -.000758 .000001 
2309 -.002.244 -.000668 -.006960 -.000289 -.000754 -.000008 
2310 -.002281 -.000690 -.006045 -.000151 -.000746 -.000001 
2311 -.002259 -.000728 -.007051 -.000037 -.000801 .000007 
231.2 -.002253 -.000763 -.007087 -.000574 -.000474 .000003 
2313 -.002266 -.000790 -.006162 -.000443 -.000541 .000009 
2314 -.002242 -.000863 -.007195 -.000357 -.000653 .000016 
2315 -.002249 -.000909 -.007252 -.000660 -.000105 .000002 
2316 -.002283 -.000903 -.006327 -.000587 -.000228 -.000002 
2317 -.002310 -.000917 -.007336 -.000564 -.000372 -.000005 
231.8 -.002339 -.000870 -.007378 -.000552 .000239 -.000021 
2319 -.002355 -.000783 -.006462 -.000559 .000081 -.000012 
2320 -.002383 -.000'/'/4 -.00'/4;J2 -. UOOol::l -.OOOO~" -.000001 
2321 -.002405 -.000754 -.007518 -.000293 .000476 -.000005 
2322 -.002413 -.000715 -.006546 -.000385 .000341 -.000000 
2323 -.002456 -.000712 -.007554 -.000512 .000240 .000004 
2324 -.002464 -.000682 -.007565 .000023 .000545 -.000008 
2325 -.002437 -.000640 -.006575 -.000120 .000484 -.000002 
2326 -.002468 -.000614 -.007531 -.000282 .000465 .000005 
2327 -.002477 -.000585 -.00751.8 .000321 .000468 -.000002 
2328 -.002454 -.000557 -.006535 .000163 .000492 .000002 
2329 -.002478 -.000516 -.007494 .000025 .000559 .000005 
2330 -.002459 -.000493 -.007458 .000563 .000258 -.000008 
2331 -.002405 -.000498 -.006432 .000442 .000358 -.000004 
2332 -.002390 -.000469 -.007381 .000361 .000495 .000001 
2333 -.002363 -.000458 -.007345 .000687 -.000037 -.000003 
2334 -.002330 -.000462 -.006313 .000636 .000092 .000007 
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2335 -.002312 -.000393 -.007218 .000640 .000242 .000014 
2336 -.002283 -.000365 -.007174 .000654 -.000375 -.000001 
3201 -.003290 -.000803 -.003009 -.000735 .000118 -.000031 
3202 -.003302 -.000837 -.002905 -.000998 .000485 -.000033 
3203 -.003320 -.000881 -.002846 -.000999 .000517 -.000045 
3204 -.003339 -.000928 -.002833 -.000562 .000482 -.000030 
3205 -.003354 -.000943 -.002751 -.000599 .000947 -.000017 
3206 -.003367 -.000957 -.002730 -.000566 .000975 -.000021 
3207 -.003380 -.000971 -.002769 -.000186 .000719 -.000008 
3208 -.003375 -.000976 -.002756 .000003 .001136 .000000 
3209 -.003381. -.000982 -.002775 .000042 .0011.28 - .00001l 
3210 -.003394 -.000987 -.002830 .000237 .000700 .000002 
3211 -.003385 -.000999 -.002836 .000595 .000936 .000017 
3212 -.00.3373 -.001012 -.002891 .0001)11 .000898 .000015 
3213 -.003359 -.001027 -.002998 .000575 .000442 .000031 
3214 -.003341 -.001072 -.003044 .000969 .000470 .000039 
321.5 -.003327 -.001l09 -.003116 .000949 .000449 .000021 
3216 -.003323 -.001129 -.003217 .000705 .000102 .000016 
3217 -.003331 -.001144 -.003261 .001042 -.000043 -.000006 
3218 -.003339 -.001116 -.003294 .001026 -.000043 -.000046 
3219 -.003346 -.001054 -.003335 .000665 -.000227 -.000047 
3220 -.003333 -.001019 -.003347 .000865 -.000539 -.000027 
3221 -.003323 -.000989 -.003376 .000850 -.000530 -.000029 
3222 -.003314 -.000959 -.003425 .000470 -.000512 -.000013 
3223 -.003316 -.000953 -.003418 .000488 -.000857 -.000005 
3224 -.003309 -.000941 -.003416 .000496 -.000846 -.000018 
3225 -.003295 -.000926 -.003425 .000187 -.000658 -.000004 
3226 -.003306 -.000920 -.003412 .000018 -.000989 .000008 
3227 -.003310 -.000914 -.003395 .000024 -.000997 -.000004 
3228 -.003303 -.000907 -.003368 -.000135 -.000680 .000005 
3229 -.003314 -.000893 -.003309 -.000461 -.000886 .000010 
3230 -.003313 -.000886 - .003271 -.000469 -.000905 -.000006 
3231 -.003302 -.000885 -.003248 -.000454 -.000546 .000003 
3232 -.003305 -.000866 -.003173 -.000880 -.000569 .000016 
3233 -.003308 -.000847 -.003137 -.000914 -.000569 .000012 
3234 -.003312 -.000825 -.003132 -.000695 -.000242 .000032 
3235 -.003305 -.000781 -.003076 -.001092 -.000053 .000028 
3236 -.003298 -.000770 -.003040 - .001109 -.000037 - .000011 
3301 -.003286 -.000812 -.006492 .000265 -.000124 -.000010 
3302 -.003293 -.000850 -.007249 .000384 .000003 -.0000;1.4 
3303 -.003314 -.000895 -.007204 .000148 -.000418 -.000016 
3304 -.003341 -.000936 -.006364 .000209 -.000256 -.000010 
3305 -.003356 -.000954 -.007136 .000376 -.000199 -.000006 
3306 -.003371 -.000968 -.007122 -.000040 -.000441 -.000006 
3307 -.003385 -.000978 -.006316 .000085 -.000329 ".000002 
3308 -.003383 -.000982 -.007093 .000255 -.000362 -.000000 
3309 -.003389 -.000986 - .007107 -.000215 -.000357 -.000004 
3310 -.003402 -.000988 -.006358 -.000042 -.000319 -.000001 
3311 -.003393 -.000996 -.007196 .000087 -.000425 .000004 
3312 -.003380 -.001009 -.007233 -.000324 -.000179 .000005 
3313 -.003368 -.001026 -.006480 -.000152 -.000239 .000009 
3314 -.003343 -.001064 -.007342 -.000082 -.000400 .000013 
3315. ~ -.003329 -.OOllOO -.007400 -.00031.1 .000020 .000009 
3316 -.003328 -.001122 -.006647 -.000192 -.000115 .000005 
3317 -.003332 -.001135 -.007486 -.000200 -.000292 -.000001 
3318 -.003339 -.001106 -.007529 -.000185 .000172 -.000014 
3319 -.003336 -.001048 -.006784 -.000157 -.000019 -.000013 
3320 -.003330 -.001010 -.007642 -.000256 -.000170 -.000010 
3321 -.003321 -.000980 -.007668 -.000014 .000235 -.000009 
3322 -.003308 -.000954 -.006872 -.000097 .000060 -.000004 
3323 -.003310 -.000945 -.007704 -.000268 -.000027 -.000002 
3324 -.003303 -.000932 - .007716 .000138 .000204 -.000005 
3325 -.003289 -.000919 -.006899 -.000016 .000098 -.000002 
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3326 -.003297 -.000913 -.007682 -.000209 .000112 .000002 
1127 -.003299 -.000905 -.007669 .000247 .000117 -.000002 
3328 -.003292 -.000899 -.006858 .000059 .000109 .000000 
3329 -.003300 -.000887 -.007644 -.000090 .000221 .000002 
3330 -.003298 -.000880 -.007607 .000321 -.000006 -.000002 
3331 -.003286 -.000881 -.006755 .000155 .000079 -.000001 
3332 -.003289 -.000866 -.007530 .000083 .000257 .000004 
1333 -.003291 -.000849 -.007493 .000.331 -.000149 .000004 
3334 -.003292 -.000828 -.006632 .000233 -.000008 .000007 
3335 -.003292 -.000789 -.007367 .000269 .000175 .000007 
3336 -.003286 -.000780 -.007323 .000282 -.000294 -.000005 
4201 -.004088 -.001089 -.003251 -.000798 .000129 -.000035 
4202 -.004109 -.001134 -.003094 -.000955 .000421 -.000040 
~203 -.004 DO -.001L78 -.00302.'; -.000933 .nOO4LJ/ - .UU!Jln6 
4204 -.004147 -.001215 -.003051 -.000618 .000532 -.000026 
4205 -.004172 -.001232 -.002918 -.000585 .000867 -.000018 
4206 -.004185 -.001241 -.002895 -.000505 .000916 -.000008 
4207 -.004189 -.001246 -.002978 -.000206 .000781 -.000003 
4208 -.004197 -.001248 - .002915 -.000021 .001037 -.000005 
4209 -.004200 -.001249 -.002937 .000070 .001029 -.000000 
4210 -.004198 -.001251 -.003044 .000256 .000760 -.000000 
4211 -.004199 -.001253 -.003008 .000538 .000881 .000001 
4212 -.004192 -.001259 -.003067 .000603 .000825 .000010 
4213 -.004174 -.001272 -.003227 .000629 .000494 .000022 
4214 -.004162 -.001300 -.003232 .000917 .000459 .000025 
4215 -.004147 -.001334 -.0033]4 .000925 .000393 .000029 
4216 -.004131 -.001369 -.003472 .000777 .000113 .000031 
4217 -.004136 -.001397 -.003484 .000984 -.000031 .000012 
42]8 -.004141 -.001.396 -.003525 .000958 -.000068 -.0000]4 
4219 -.004146 -.001365 -.003604 .000706 -.000223 -.000032 
4220 -.004130 - .001329 -.003562 .000803 -.000467 -.000029 
4221 -.004110 -.001276 -.003628 .000796 -.000531 -.000013 
4222 -.004094 -.001249 -.003701 .000552 -.000507 -.000031 
4223 -.004074 -.001233 -.003620 .000495 -.000790 -.000015 
4224 -.004062 -.001223 -.003619 .000442 -.000815 -.000013 
4225 -.004053 -.001214 -.003684 .000194 -.000709 -.000005 
4226 -.004049 -.001211 -.003625 .000042 -.000927 -.000003 
4227 -.004048 -.001208 -.003606 .000002 -.000937 -.000003 
4228 -.004048 -.001205 -.003624 -.000148 -.000734 .000001 
4229 -.004051 -.001199 -.003513 -.000410 -.000859 .000003 
~7,O -.OO~O'i7 -.OO]]'l;1 -.00100 OOO~fifi .OOOR'l] .nnOOO5 
4231 -.004068 -.001182 -.003496 -.000505 -.000584 .000016 
4232 -.004078 -.001157 -.003380 -.000820 -.000558 .000021 
4233 -.004090 -.001127 -.003346 -.000869 -.0005]3 .000023 
4234 -.004103 --.001094 -.003300 -.000753 -.000240 .000030 
11235 -.004098 -.001064 -.003291 -.001017 -.oooon .000015 
4236 -.004093 -.00]060 -.003250 -.001034 -.000024 -.0000lJ. 
4301 -.004059 -.001103 -.006620 .000249 -.000101 -.000014 
4302 -.004079 -.001154 -.007299 .000318 .000080 -.000019 
4303 -.004109 -.001199 -. 00725~ .000058 -.000373 -.000016 
4304 -.004137 -.001230 -.006492 .000183 -.000218 -.000012 
4305 -.004165 -.001249 -.007185 .000338 -.000087 -.000009 
4306 -.004183 -.001254 -.007172 -.000112 -.000344 -.000004 
4307 -.004191 -.001253 -.006442 .000069 -.000276 -.000003 
4308 -.004200 -.001252 -.007143 .000265 -.000240 -.000002 
4309 -.004204 -.001248 -.007157 -.OtlO2.39 -.000239 -.000000 
4310 -.004201 -.001246 -.006485 -.000040 -.000273 .000001 
4311 -.004200 -.001244 -.007246 .000142 -.000338 .000002 
431? -.004190 -.001.247 -.007283 -.000307 -.000079 .000006 
4313 -.004172 -.001261 -.006609 -.000151 -.000212 .000008 
4314 -.004153 -.001285 -.007393 -.000020 -.000365 .000012 
4315 -.004133 -.001319 -.007450 -.000278 .000088 .000013 
4316 -.004122 -.001358 -.006776 -.000210 -.000098 .000010 
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4317 -.004121 -.001386 -.007537 -.000162 -.000294 .000005 
4318 -.004124 -.001387 -.007581 -.000151 .000215 -.000004 
4319 -.004125 -.001360 -.006915 -.000181 .000006 -.000008 
4320 -.004118 -.001323 -.007693 -.000235 -.000193 -.000015 
4321 -.004096 -.001273 -.007720 .000013 .000263 -.000015 
4322 -.004082 -.001244 -.007004 -.000124 .000104 -.000006 
4323 -.004068 -.001222 -.007755 -.000279 -.000049 -.000007 
4324 -.004056 -.001208 -.007767 .000170 .000207 -.000005 
4325 -.004046 -.001195 -.007029 -.000029 .000145 -.000004 
4326 -.004040 -.001186 -.007734 -.000239 .000100 -.000003 
B27 -.004034 -.001.180 -.00772.1 .000265 .000103 -.000003 
4328 -.004028 -.001173 -.006988 .000058 .000152 -.000003 
4329 -.004025 -.001167 -.007695 -.000136 .000219 -.000002 
4330 -.004024 -.001.l63 -.007658 .000314 -.000035 -.000001 
4331 -.004026 -.001154 -.006886 .000160 .000110 .000001 
4332 -.004034 -.001137 -.007581 .000024 .000273 .000004 
4333 -.004045 -.001115 -.007544 .000291 -.000175 .000006 
4334 -.004051 -.001088 -.006762 .000234 .000013 .000004 
4335 -.004053 -.001067 -.007419 .000204 .000217 .000001 
4336 -.004054 -.001071 -.007374 .000211 -.000295 -.OOOOOR 

.-.,!, 
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5.9.2 Struktur Rangka Tanpa l\lenggunakan Dinding Geser 

Mekanika struktur rangka dihitung dengan bantuan program SAP90 

dengan input beban-beban baik beban sendiri, beban fungsional, beban gempa, 

serta beban angin. Beban tersebut dikombinasikan serta diperhitungkan agar 

mendapatkan hasil gaya-gaya dalam yang dianggap paling ekstim yang mampu 

dipikul oleh struktur bangunan tersebut. 

Dari hasil perhitungan program SAP90 (output) didapatkan hasil berupa 

perpindahan titik (displacement). Pada penulisan ini, displacement yang terjadi 

pada kedua struktur akan dibandingkan. Karena sesuai dengan hasil analisis 

bahwa kekakuan clemen vertikal struktur dengan dinding gescr lebih besar 

dibandingkan struktur tanpa dinding geser, maka dari perbandingan ini akan dapat 

diketahui perbedaannya. Dari hasil tersebut dapat diketahui seberapa jauh 

pengaruh penggunaan dinding geser pada struktur rangka bertampang bundar. 
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Tabcl 5.21 Perhitungan mekanika struktur tanpa dinding geser ( input SAP-90 ) 

INPUT SAP-90 STRUKTUR RANGKA TANPA SHEAR WALL 

PERHITUNGAN MEKANlKA STRUKTUR Frame Tanpa Shear Wall 3D (KN-meter) 
SYSTEM 
L=l 

JOINTS 
C Koordinat Titik Acuan 

999 X= 0.00000 y= 0.00000 Z= 0.0000 
1000 X= 0.00000 y= 0.00000 Z=25.0000 
5101 X= 2.78230 y= 10.38370 Z=25.0000 A=1000,999,5101,11,1,30 
5201 X= 1.35880 Y= 5.07111 Z=25.0000 A=1000,999,5201,11,1,30 
5301 X= 3.17053 y= 11.83259 Z=25.0000 A=1000,999,5301,35,1,10 
5401 X= 0.84120 y= 3.13930 Z=25.0000 A=1000,999,5401,35,1,10 
C Koordinat Joint Kolom Shell Lantai Dasar 

1 X= 0.27460 y= 3.13930 Z=-1.5000 A=1000,999, 1,11,3,30
 
2 X= 0.84120 y= 3.13930 Z=-1.5000 A=1000,999, 2,11,3,30
 
3 X= 1.33180 y= 2.85600 Z=-1.5000 A=1000,999, 3,11,3,30
 

37 X= 0.27460 y= 3.13930 Z= 0.0000 A=1000,999, 37,11,3,30
 
38 X= 0.84120 y= 3.13930 Z= 0.0000 A=1000,999, 38,11,3,30
 
39 X= 1.33180 y= 2.85600 Z= 0.0000 A=1000,999, 39,11,3,30
 
73 X= 0.27460 y= 3.13930 Z= 2.5000 A=1000,999, 73,11,3,30
 
74 X= 0.84120 y= 3.13930 Z= 2.5000 A=1000,999, 74,11,3,30
 
75 X= 1.33180 Y= 2.85600 Z= 2.5000 A=1000, 999, 75,11,3,30
 

C Koordinat Joint Ko1om Shell Lantai 1 
109 X= 0.27460 y= 3.13930 Z= 5.0000 A=1000,999, 109,11,3,30 
110 X= 0.84120 y= 3.13930 Z- 5.0000 A-1000,999, 110,11,3,30 
111 X= 1.331BO y= 2.85600 Z= 5.0000 A=1000,999, 111,11,3,30 
145 X= 0.27460 y= 3.13930 Z= 7.5000 A=1000,999, 145,11,3,30 
146 X= 0.84120 Y= 3.13930 Z= 7.5000 A=1000,999, 146,11,3,30 
147 X= 1.33180 y= 2.85600 Z= 7.5000 A=1000,999, 147,11,3,30 

C Koordinat Joint Ko1om Shell Lantai 2 
181 X= 0.27460 y= 3.13930 Z=10.0000 A=1000,999, 181,11,3,30 
182 X= 0.84120 y= 3.13930 Z=10.0000 A=1000,999, 182,11,3,30 
183 X= 1.33180 y= 2.85600 Z=10.0000 A=1000,999, 183,11,3,30 
217 X= 0.27460 Y= 3.13930 Z=12.5000 A=1000,999, 217,11,3,30 
218 X= 0.84120 Y= 3.13930 Z=12.5000 A=1000,999, 218,11,3,30 
219 X= 1.33180 Y= 2.85600 Z=12.5000 A=1000,999, 219,11,3,30 

C Koordinat Joint Ko1om Shell Lantai 3 
253 X= 0.27460 Y= 3.13930 Z=15.0000 A=1000,999, 253,11,3,30 
254 X= 0.84120 Y= 3.13930 Z=15.0000 A=1000,999, 254,11,3,30 
255 X= 1.33180 Y= 2.85600 Z=15.0000 A=1000,999, 255,11,3,30 
289 X= O.774hO Y= 1.11g30 7.=17.5000 A=1000,ggg, 78g,11,3,30 
290 X= 0.84120 Y- 3.13930 Z-17.S000 A-I000,999, 290,11,3,30 
291 X= 1.33180 Y= 2.85600 2=17.5000 A=1000,999, 291,11,3,30 

C Koordinat Joint Ke10m Shell Lantal Atap 
37.5 X= 0.27460 Y= 3.13930 Z=20.0000 A=1000,999, 325,11,3,30
 
326 X= 0.84120 Y= 3.13930 Z=20.0000 A=1000,999, 326,11,3,30
 
~2J x- 1.~~lYU Y- ~.8S~OO ~~20.UOUU A'1000,999, 3'[7,11/ J,)O
 
361 X= 0.27460 Y= 3.13930 Z=22.5000 A=1000,999, 361,11,3,30
 
362 X= 0.84120 Y= 3.13930 Z-22.5000 A~1000,999, 3G2,11,3,30
 
363 X= 1.33180 Y= 2.85600 Z=22.5000 A=1000,999, 363,11,3,30
 
998 X= 0.00000 Y= 0.00000 Z=22.5000
 

C Koordinat Joint Frame Lantai Dasar 
985 X= 1.35880 Y= 5.07111 Z=-1.5000 A=1000,999, 985,11,1,30 
973 X= 2.78230 Y- 10.38370 Z--1.5000 ~-1000,999, 973,11/1,30 

C Kuu!·d1.naL Ju1.nL l!'Lam!:' LdllLdl 1 - LdllLdJ. ALd" 
1201 X= 1.35880 Y= 5.07111 Z= 5.0000 
4201 X= 1.35880 Y= 5.07111 Z=20.0000 G=1201,4201,1000 
1202 X= 2.14314 Y= 4.59599 Z= 5.0000 
4202 X= 2.14314 Y= 4.59599 Z=20.0000 G=1202,4202,1000 
1203 X= 2.90867 Y= 4.15401 Z= 5.0000 
4203 X= 2.90867 Y= 4.15401 Z=20.0000 G=1203,4203,1000 
1204 X= 3.71231 Y= 3.71231 2= 5.0000 
4204 X= 3.71231 Y= 3.71231 2=20.0000 G=1204,4204,1000 
1205 X= 4.15401 Y= 2.90867 2= 5.0000 
4205 X= 4.15401 Y= 2.90867 Z=20.0000 G=1205,4205,1000 
1206 X= 4.59599 Y= 2.14314 Z= 5.0000 
4206 X= 4.59599 Y= 2.14314 Z=20.0000 G=1206,4206,1000 
1207 X= 5.07111 Y= 1.35880 Z= 5.0000 
4207 X= 5.07111 Y= 1.35880 Z=20.0000 G=1207,4207,1000 
120B X= 5.07111 Y= 0.44197 Z= 5.0000 
4208 X= 5.07111 Y= 0.44197 Z=20.0000 G=1208,4208,1000 
1209 X= 5.07111 Y=- 0.44197 Z= 5.0000 
4209 X= 5.07111 Y=- 0.44197 Z=20.0000 G=1209,4209,1000 
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1210 X= 5.0711.1 Y= 1.35880 Z= 5.0000 
4210 X= 5.07111 Y= 1.35880 3=20.0000 G=1210,4210,1000 
1211 X= 4.59599 ¥= 2.1431.4 Z= 5.0000 
421.1 X= 4.59599 Y= 2.14314 Z=20.0000 G=1211,4211,1000 
1212 X= 4.].5401 Y= 2.90867 Z= 5.0000 
4212 X= 4.15401 Y= 2.90867 Z=20.0000 G=1212,4212,1000 
1213 X= 3.71231 Y= 3.7123] Z= 5.0000 
4213 X= 3.71231 ¥= 3.71231 Z=20.0000 G=1213,4213,1000 
1214 X= 2.90867 Y= 4.15401 Z= 5.0000 
4214 X= 2.90867 ¥= 4.15401 Z=20.0000 G=1214,4214,1000 
1215 X= 2.14314 Y= 4.59599 3= 5.0000 
4215 X= 2.14314 Y= 4.59599 Z=20.0000 G=1215, 4215, 1000 
1216 X= 1.35880 ¥= 5.07111 Z= 5.0000 
4216 X= 1.35880 Y= 5.07111 Z=20.0000 G=1216,4216,1000 
12 J.7 X= 0.44197 Y= 5.0711] 7,= 5.0000 
4217 X= 0.44197 Y= 5.07111 Z=20.0000 G=1217, 4217,1000 
1218 X= 0.44197 Y= 5.07111 3= 5.0000 
4218 X= 0.44197 ¥= 5.07111 Z=20.0000 G=1218,4218,1000 
1219 X= 1.35880 Y= 5.07111 Z= 5.0000 
4219 x= 1.35880 ¥= 5.07111 Z=20.0000 G=1219,4219,1000 
] 220 X= 2.14314 Y= 4.59599 Z= 5.0000 
4220 x= 2.14314 ¥= 4.59599 Z=20.0000 G=1220,4220,1000 
122J. X= 2.90867 Y= 4.15401 Z= 5.0000 
4221 x= 2.90867 ¥= 4.15401 Z=20.0000 G=1221,4221,1000 
1222 X= 3.71231 Y= 3.71231 Z= 5.0000 
4222 x= 3.71231 Y= 3.71231 Z=20.0000 G=1222,4222,1000 
1223 X= 4.15401 Y= 2.90867 Z= 5.0000 
4223 X= 4.15401 ¥= 2.90867 Z=20.0000 ('-.-=1223,4223,1000 
1224 X= 4.59599 ¥= 2.14314 Z= 5.0000 
4224 X= 4.59599 Y= 2.14314 Z=20.0000 G=1224,4224,1000 
1225 X- 5.07111 y- 1.35880 Z 5.0000 
4225 X= 5.07111 Y- 1.35880 Z-20.0000 G=1225,4225,1000 
1226 X= 5.07111 Y= 0.44197 Z= 5.0000 
4226 X= 5.07111 Y= 0.44197 Z=20.0000 G=1226,4226,1000 
1227 X= 5.071.11 ¥= 0.44197 Z= 5.0000 
4227 X= 5.07111 Y= 0.44197 Z=20.0000 G=1227,4227,1000 
12?8 X= 5.071ll Y= 1.35880 Z= 5.0000 
4228 X= S.07111 Y= 1.35880 7,=20.0000 G=1228,4228,1000 
1229 X= 4.59599 Y= 2.14314 Z= 5.0000 
4229 X= 4.59599 Y= 2.14314 Z=20.0000 G=1229,4229,1000 

. (210 X= 4.15401 Y= 2.90867 Z= 5.0000 
42::\0 X= 4.15401 Y= 2.90867 Z=20.0000 G=1230,4230,1000 
1211 X= 3.71231. Y= 3.71231 Z= 5.0000 
4 ?~J X= 3.71231 Y= 3.71231 Z=20.0000 G=1231,4231,1000 
1 217. X= 2.90867 Y= 4.15401 Z= 5.0000 
4232 X= 2.90867 Y= 4.15401 Z=20.0000 G=1232,4232, 1000 
1213 X= 2.14314 Y= 4.59599 Z= 5.0000 
42,-:\ X= 2.143'14 Y= 4.59599 7.=20.0000 Gn l?33,4233,1000 
1214 X= 1. 35880 Y= 5.07111 Z= 5.0000 
4?,~4 X= I .35880 Y= 5.07111 Z=20.0000 (:;=1214,4214/1.000 
1235 X= 0.44197 y= 5.07111 Z= 5.0000 
42::l5 X= 0.44197 ¥= S.0711,1 Z=20.0000 G=1235/4235,1000 
1216 X= 0.44197 Y= 5.07111 Z= 5.0000 
4216 X= fl.44197 Y= 5.07111 Z=20.0000 G=1236, 4236,1000 
1101 X= 2.78230 Y= 10.38370 Z= 5.0000 
1102 X= 4.38834 ¥= 9.41083 Z= 5.0000 
1103 X= 5.95585 Y= 8.50583 Z= 5.0000 
1104 y, 7.60140 y= 7.60140 Z= 5.0000 
1105 X= n.505fl.1 Y 5.95505 Z 5.0000 
1106 X= 9.41083 Y= 4.38834 Z= 5,0000 
1107 X'~ 10 ..38370 Y= 2.70230 Z= 5.0000 
1]08 X= 10.38370 ¥= 0.90499 Z= ~.OUUU 

1 109 X.= 1.0.38370 Y=,· 0.9049'l 7,= 5.0000 
1110 X= 10.38370 Y= 2.78230 Z= 5.0000 
lUI X= 9.4\083 Y= 4.38834 Z= 5.0000 
1112 X= 8.50583 y= 5.95585 Z= 5.0000 
1113 X= 7.601.40 Y= 7.fi01.40 Z= 5.0000 
1114 X= S.9S585 Y= 8.S0583 Z= 5.0000 
11.15 X= 4.38834 y= 9.4108::\ Z= 5.0000 
lllfi X= ~.78~30 Y=-10.38370 z 5.0000 
1.117 x.= 0.90499 Y=-10.38370 Z= 5.0000 
l118 X= 0.90499 Y=-10.38370 Z= 5.0000 
1.119 x= 2.78230 Y--I0.38370 Z= 5.0000 
1120 X= 4.38834 Y= 9.41083 Z= 5.0000 
ll?l X= 5.95585 Y= 8.50583 Z 5.0000 
112? X= 7.60140 Y= 7.60140 Z= 5.0000 
1123 X= 8.50583 Y= 5.9S585 Z= 5.0000 
11.24 X= 9.41083 ¥= 4.38834 Z= 5.0000 
1125 X=-10.38370 ¥= 2.78230 Z= 5.0000 
1126 X=-10.38370 Y= 0.90499 Z= 5.0000 
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1127 X=-10.38370 y= 0.90499 Z= 5.0000 
1128 X=-10.38370 y= 2.78230 Z= 5.0000 
1129 X=- 9.41083 y= 4.38834 Z= 5.0000 
lUO X=- 8.50583 Y= 5.95585 Z= 5.0000 
1131 X=- 7.60140 ¥= 7.60140 Z= 5.0000 
1112 X=- 5.95585 ¥= 8.50583 Z= 5.0000 
1133 X=- 4.38834 Y= 9.41083 7,= 5.0000 
1134 X=- 2.78230 ¥= 10.38370 Z= 5.0000 
1135 X=- 0.90499 Y= 10.38370 Z= 5.0000 
1136 X= 0.90499 ¥= 10.38370 Z= 5.0000 
nOl X= 3.17053 Y= 11.83259 Z= 5.0000 Ac=1000,999,1301,35,l,10 
2301 X= 3.17053 ¥= 11.83259 Z=10.0000 A=1000,999,2301,35,I,10 
3301 X= 3.17053 ¥= 11.83259 7,=15.0000 A=1000,999,3301,35,I,10 
4301 X= 3.17053 Y= 11.83259 Z=20.0000 A=1000,999,4301,35,I,10 

RESTRAINTS 
1 5336 1 R=O,O,O,O,O,O pengekangan Global 
1 36 1 R=l,l,l,l,l,l 

973 996 1 R=l,l,l,l,l,l 
999 1000 1 R=l,l,l,l,I,l 

51015112 1 R=l,l,l,I,l,l 
5201 521.2 1 R=l, I, I, I, 1, 1 
5301 5336 1 R=l,l,I,l,l,l 
5401 5436 1 R=l,l,I,l,l,l 

FRAME 
NM=10 Z=-1.2 NL=32 
c:	 Ka.r:il k.t~r:i~tj.k El..emen 

1 SH=P T=0.50,O.25 E=31528558.5 W=4.7124 Kolom Po 
2 SH=P T=0.40,O.20 E=31528558.5 W=2.30n K010m 8 " D
3 SH=R T-0.40,O.30 E=31528558.5 W=2.1000 Kolom C
 
4 SR=R T=0.80,O.35 E=31528558.5 W=4.2000 8il101e. P,)rtal Po
 
5 SH=R T=0.70,O.30 E=31528558.5 W=2.4000 8alnk Portal B " D
 
6 5R=R T=0.80,O.35 E=31528558.5 W=2.4000 8a10k lndule. 1
 
7 5H=R T=0.55,O.30 E=31528558.5 W=2.4000 Ba.lok Induk 2
 
A SH=R T=0.55,O.30 E=31528558.5 W=2.4000 Bil.l.ok lnd.1I1<: 3
 
9 SH=R T=0.40,O.25 E=31528558.5 W=1.4400 8alok Anak
 

10 SH=R T=0.35,O.20 E=31528558.5 W=1.4400 8alok penut.llp DincHng geser 
C Karakter.i~tik Beban Merata 

1 WT,=O,-11.3869,O : Balok Portil1. Type A - T,t 1.. 
2 WL=O,-11.3385,O : Balok Portal Type A - T,t 1 
3 WL=O,- 7.5875,0 : Balok Portal Type B - Lt 1 
4 WL=O,- 6.5985,0 : Balok Portal Type B - Lt 1 
5 WL=O,-1.2.7526,O : Balok lnduK Type:>' - I,t: I 
6 WTFO,-1.4. 7766, 0 : B".10k Indl)k Type 2 - Lt 1 
7 WI,=O, -10 2 'Hit'>, 0 Ba 1.0 k Inrjl) Ir. Typp. 1 - I,t 1 Kantilever 
8 W1=O,-10.9595,O : Balok Indllk Type 1 - Lt 1 Kantilev<!!r 
'J WI,=O, '-. l'i. OfiOfi, ° : Bil1.0l<: Tnolll<: Typp. 1 - I,t 1 "3 

10 WT,=[), - 7 1;77.8,0 8'.11l)k Inr:h.1k Typ/;' "3 - Lt 1 3 
l1.WT,=O,- 9.5807,0 : Balok Anak T,t 1 
12 WT,=(),- 9.5078,() : B<3.10k Anak T,t 1 
13 WT,=O,- 5.9183,0 : Bo'llok Por.ta.l Type B - T,t 2 - 3 
14 WTpO,- 5.0070,0 : "8<3.10k Port<3.l Type 8 - Lt. 2 - 3 
15 WT,=O,-1.4.3978,O : 8<3.10k Indllk.. Type 2 - I,t 2 - 3 
lEi WL=O,-lE'i.4182, 0 : Balok Induk Type 2 - Lt 2 - 3 
17 WL=O,- 9.9200,0 : Salok An<3.k T,t:'. - 3 
18 WL=O,- 9.8711,0 : B".lok Anak Lt 2 - 3 
19 WT,=O,- 2.5495,0 : B<3.10k Por.ta.l Type B - Lt Atap 
20 WL-O,- 4.1116,0 : Balok Portal Type B - LL ALdp 
21 WT,=O,- 9. 1.3l'i8, 0 : Bal.ok Tnd!lk.. Type 2 - r,t. A.t.ilp 
22 WT,-O,-10.213fi,O : f\,~lok Tnrluk 1'ypr, 7. - 1.1". AI...II.> 
23 WT,=O,- 3.8082,0 : Bo'l10k Tnduk 1'yp~ 3 - T,r. AtilP 
24 WL~O,- ~.7010,O : Balak Induk Type 3 - Lt Aldp 
25 WT,=(),- 4.1.51.4,0 : 13o'll.ok Anak 1,t A.tap 
?6 WL=(),- 3.9560,0 : Bo'llok Anak Lt Atap 
27 W]~=O,- 4.8.354,0 : Bal_ok Atap Penlltup Di.nding geser. 
~R WTFO,- ?.~658,O : B<3.10k SW 1 - 3 Pinggir 
29 WT,=O,- 2.0598,0 : 8alok SW 1. - 3 'l'engo'lh 
.30 WL=O,- 1.2273,0 : Salok SW Atap Pinggir 
31 W1,=O,- 1.0993,0 : 8alok SW Atap Tengah 
.32 WT,=O,- 3.2162,0 : Bal.ok SW Penutup 
C Elemen I,antai_ Dasar 

901 985 1201 M~l LP=O,lOOO G=11,l,l,3 Kolom A
 
97] 973 1101. M~2 1,P=O,1000 G=l1,l,l,3 Kolom B
 
821 985 986 M=8 LP=O,5101 Tie Beam Rad 8
 
822 986 987 M~8 1,P.=0,5102
 
823 987 988 M=8 LP=O,5103
 
824 988 989 M=8 LP=0,5104
 
825 989 990 M=8 LP=O,5105
 
826 990 'I'll M=8 LP=O,5106
 

.~: 
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827 991 992 M=8 LP=O,5107 
828 992 993 1"1=8 LP=O,5108 
829 993 994 M=8 1..1'=0,5109 
830 994 995 1"1=8 LP=O,5110 
831 995 9% 1"1=8 LP=O,5111 
832 996 985 1"1=8 LP=O,5112 
801 973 974 1"1=8 LP=(),5201. : 1'i.e BeAm Rad A 
8il2 974 975 1"1=8 1,1'=0,5202 
803 975 976 1"1=8 LP=O,5203 
804 976 977 1"1=8 L1'=O,5204 
805 977 978 M=8 LP=O,5205 
806 978 979 1"1=8 LP=O,5206 
8il7 979 980 1"1=8 1.1'=0,5207 
808 980 981 1"1=8 LP=O,5208 
809 981 982 1"1=8 L1'=O,5209 
81.0 982 983 1"1=8 LP=O,521.0 
8ll 983 984 1"1=8 I.,P=O,521.l. 
812 CJ84 973 1"1=8 1.1'=0,521.2 
841. 973 985 1"1""7 1.,1'''''0,1.000 G=1.1,l.,1,1. : 'l'i.e Beam A-B 
861. 2 985 1"1=8 Lp=O,1.000 G=ll, 1, .3, 1. : Tie Beam B-SW 
932 7. 38 1"1=2 I..P=(),lOOO G=1.1,3,3,3 : Ko lorn SW -1. 5 - 0 
8R1 2 5 M=8 LP=O,5201 : Tie Beam Rad SW 
882 5 8 1"1=8 1.,1'=0,5202 
RR3 8 1J 1"1=8 1,1'=0,5203 
884 1.1 14 1"1=8 Lp=O,5204 
885 1.4 1.7 1"1=8 LP=O,5205 
886 l7 20 M=8 1,1'=0,5206 
887 20 23 1"1=8 1.1'=0,5207 
888 23 26 1"1=8 Lp=O,5208 
889 26 29 M=8 LP=O,5209 
890 29 32 M~8 1.,1'-0,521.0 
891. 32 35 1"1=8 Lp=O,52lJ. 
892 .35 2 1"1=8 1.,1'=0,521.2 
402 38 39 1"1=5 L1'=O,5401 : Balok Portal SW 0 
403 39 40 1"1=.'1 1..1'=0,5401. 
404 40 41. 1"1=5 LP=O,540J. 
405 41. 42 1"1=5 1,lbO, .'1402 
406 42 43 1"1=5 I,P=O,5402 
407 43 44 M=5 I.,P~O, .'1402 
408 44 45 1"1=5 1,1'=0, .'140.3 
409 45 46 1"1=5 1..1'=0,5403 
410 4h 47 1"1=5 1.1'=0,5403 
411 47 48 M=S 1,1'=0,5404 
41.? 48 49 101=5 1,1'=0, 5404 
413 49 50 1"1=5 r.,P=O,5404 
4"14 SO 51 1"1=.'1 LP=O,540S 
415 51 oS?. MaS l.,pa O,5405 
~Hi 5 ;, 5:1 M~5 r.P-O/5~05 

41.7 .'13 54 M=5 1.,1'=0,5406 
418 54 55 1"1=5 1,1'=0,5406 
419 55 56 M=S L1'=0,5406 
420 5h 57 1"1=5 LP=O,5407 
421 57 58 M=5 I.,P=O, .'1407 
422 58 59 1"1=5 LP=O,540 7 
42.3 59 60 1"1""5 1.,1'=0,5408 
424 r;o h1 1"1=.5 1.1'=0,5408 
425 61. 62 M=5 I.,P=O,5408 
42" 62 63 1"1=5 1.1'=0,5409 
427 (,1 (,4 1"1-5 1.,1'-0,5409 
428 64 65 !"I=5 LP""O,S409 
4.~9 (i.5 66 1"1=,5 L1'=O,.5~10 

410 (,(, (,7 1"1-5 1,1'-0,5410 
431 67 68 1"1=5 LP=O,5410 
432 68 69 1"1=5 1.,1'=0, 541'1 
433 fi9 70 1"1=.'1 1.,1'=0,541.1 
4.34 70 7] 1"1=5 r,1'=O I 541..1 
435 71. 72 1"1=5 L1'=O, 541.2 
4.3ii n 37 1"1=.'1 1,1'=0,541.2 
'lOt 37 38 M=5 1.,1'=0,541.2 

74 74 1.101"1=2 LP=O,lOOO G=II, 3, 3, 3 : KoJ.o!l\ SW 0-5 
38 38 74 M=2 Lp=O, 1.000 G=II,3,3,3 

438 74 75 1"1=5 1.1'=0,.5401. : Balok Portal SW 2 . .'1 
439 75 76 1"1=5 LP=O,5401 
440 76 77 1"1=5 1,P=[),5401 
441 77 78 1"1"".5 LP=O,5402 
442 78 79 1"1=5 LP=O,5402 
443 79 80 1"1=5 LP=O,.5402 
444 80 81 1"1=5 LP=O,5403 
445 81. 82 1"1=5 1.,1'=0,5403 
446 82 83 1"1=5 1,P=O,5403 

.~ 
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447 83 84 M=5 GP=0,5404
 
448 84 85 M=5 LP=0,5404
 
449 85 86 M=5 LP=0,5404
 
450 86 87 M=5 LP=0,5405
 
451 87 88 M=5 [.P=0,5405
 
452 88 89 M=5 LP=0,5405
 
453 89 90 M=5 I,P=0,5406
 
454 90 91 M=5 LP=0,5406
 
455 91 92 M=5 T,P=0,5406
 
456 92 93 M=5 U=0,5407
 
457 93 94 M=5 LP=0,5407
 
458 94 95 M=5 L1"=0,5407
 
459 95 96 M=5 LP.=0,5408
 
460 % 97 M=S r,p=0,5408
 
461 97 98 M=5 [,P.=0,5408
 
462 98 99 M=5 L1"=O, 5409
 
463 99 100 M=5 L1"=0,5409
 
464 100 101 M=5 r,p=0,5409
 
465 101. 102 M=5 T,P=0,5410
 
466 102 103 M=5 LP=0,5410
 
467 103 104 M=S LP=O, 5410
 
468 104 105 M=5 LP=0,5411
 
469 1.0S 1.06 M=5 T,P=0,5411
 
470 106 107 M=5 LP=0,5411
 
4711.071.08M=SI,P=0,541.2
 
472 108 73 M=5 LP=0,5412
 
437 73 74 M=S T,P=0,5412
 

c:: E1.eme.n l,anti'l.i 1 
UO UO 146 M=2 [,1"=0,1000 G=1.1,3,3,3 
146 146 182 M=2 r,p=0,1000 G=l1, 3, 3, 3 
474 no 1U M~S T,p-O,5401 NST,=28 
475 111 112 M-5 LP-O,5401 NSL=29 
476 H? 1.13 M=5 I,P.=0,5401 N'SL=2.8 
477 113 114 M=.5 Lp=0,5402 N'ST,=28 
478 114 ll.5 M=5 Lp=0,5402 N'ST,=29 
479 ll.5 116 M=5 LP=0,5402 NSL=28 
480 U6 117M=5T,p=0,5403 NST,=28 
481 117 118 M=5 T,P=0,5403 NST,=29 
482 118 H9 M=S T,p=0,5403 NSI.=28 
483 119 120 M=5 LP=O, 5404 NSL=28 
484 120 1.21. M=5 L1"=0,5404 NSL=29 
485 121 122 M~5 Lp=0,5404 NSL=28 
486 1.22 l.?:! M=5 [,1'=0,5405 NSL=28 
487 1.23 124 M=5 L1"=0,5405 NSL=29 
488 1.24 1.25 M=5 ),p=0,540.5 NST,=28 
489 125 126 M=5 LP=0,5406 NSL=2fl 
490 126 127 M=5 L1"=0,5406 N'SL=29 
491 127 128 M=5 LP=0,5406 NST,=28 
'1G? 1.28 1.29 M~5 [,p~O, 5407 NS[,=:7.8 
49.1 129 130 M=5 T,P=0,5407 NST,=29
 
494 130 131. M=S Lp=O, 5407 NST,=28
 
495 13J 132 M-5 LP=O, 5408 NSL=28
 
496 1.32 133 M=5 [,P=0,5408 NST,=29
 
497 133 ·134 M=5 T.P=O,5408 NST,=2R
 
49B 114 l.'35 M-') LP.=o, ')400;< NSI,=.?'fJ
 
499 135 136 M=5 LP=0,5409 NSL=29
 
500 Uti 137 M=5 1.,1;'=0,54 0 '1 NS[,=2fl
 
501 1.37 l.38 M=5 LP=O, 541.0 NSI,=28
 
502 138 1:19 M=5 [,P=0,5410 NSf,=?9
 
503 lYJ 1.40 M-S 1..1-'-0,".410 N~; 1)_(111
 

:';01 HO 1.'l1 M':' T,P·O,:'111 NRf,"?A
 
50'j 141. 1.42 M=S LP=O, °)411. Nsr,=29
 
50C 142 143 l·f-5 IJP-O,54lJ. rm r,-~o
 

507 143 144 M=5 T,P=O, 541? NSf.,=?R
 
508 l44 1.09 M""'5 [,P""°,541.2 NSL=29
 
471 109 J.I0M=5LP=0,54J.2 NSL=2H
 
51.0 1.46 1.47 M=5 [,1"=0,5401.
 
511 147 148 M=5 [,P=0,S40J.
 
512 148 149 M=5 [,P=0,5401.
 
513 149 1.50 M=.5 [,P=O, .5402
 
51.4 150 1.51 M=5 I,P=0,5402
 
51.!) 151. 152 M=5 LP=o,5402
 
51.6 152 1.53 M=5 I,P-O, 5403
 
517 153 154 M=5 LP=0,5403
 
518 154 155 M=5 Lp=O, 5403
 
519 15.5 156 M=5 T,P=0,5404
 
520 1.56 157 M=5 Lp=0,5404
 
521. 157 158 M=5 I,P=0,5404
 
522 158 159 M=5 Lp=0,5405
 
523 159 160 M=5 LP=0,5405
 

RoJ.om SW 5-10 

Bal.ok Portal SW 5 

Billok Por.ti'll SW 7.5 
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524 160 161 M=5 LP=0,5405 
525 161 162 M=5 Lp=0,5406 
526 162 163 M=5 LP=0,5406 
527 163 164 M=5 Lp=0,5406 
528 164 165 M=5 Lp=0,5407 
529 165 166 M=5 Lp=0,5407 
530 166 167 M=5 Lp=0,5407 
531 167 168 M=5 Lp=0,5408 
532 168 169 M=5 LP=0,5408 
513 169 170 M=.,) Lp=O, S408 
534 170 171 M=5 T,P=0,5409 
535 171 172 M=5 Lp=O, 5409 
536 172 173 M=5 T,p=0,5409 
537 173 174 M=5 Lp=0,5410 
538 174 175 M=5 Lp=0,5410 
539 175 176 M=5 Lp=0,5410 
540 1.76 177 M=5 Lp=0,5411 
541 177 178 M=5 LP=0,5411 
542 1.78 179 M=5 T,p=0,5411 
.')43 179 180 M=5 Lp=O,5412 
544 lilO 145 M=5 Lp=0,5412 
509 145 146 M=5 LP=0,5412 

1201 1201 2201. M=2 T,p=0,1000 G=11,1,3,3 
1.301 1.301 2301. M=3 LP=0,1000 G=35, 1,1,1 
1401. lJ.01 1102 M=4 Lp=0,5101 NS T,= 1 
1402 U02 1103 M=4 Lp=0,5101 NSL=2 
1403 U03 1104 M=4 LP=0,510l. NSL=l 
1404 1104 1105 M=4 Lp=0,5102 N8T,=1 
1405 1105 UOfi M=4 T,P=0,5102 NST.=2 
140fi 1106 1107 M=4 Lp=O, .')102 N81,=1 
1407 n07 non M=4 T,P=0,S103 NSL=l 
1408 1108 1109 M=4 L['=0,5103 NSL=2 
1409 11.09 1110 M=4 Lp=0,5103 NSL=l 
1410 1110 11.11 M=4 Lp=0,5104 NSL=l 
1411 1.l.11 1112 M=4 T,P=0,5104 NS1,=2 
1412 1112 1113 M=4 Lp=0,5104 NSL=l 
1413 1113 lJ.14 M=4 Lp=0,5105 NSL=l 
1414 1114 J.l15 M=4 1,1"=0,5105 NSL=2 
1415 111.5 11.16 M=4 1.1"=0,51.05 NST,=l 
1416 1116 1117 M=4 LP=O, S106 NSL=l 
1417 1.11.7 U18 M=4 ],p=0, 510fi NST,=? 
1418 1118 1119 M=4 LP=0,5106 NSL=l 
1419 1119 ll.7.0 M=4 T,P=0,5107 NST,=1 
1420 1120 1121 M=4 LP=0,51.07 N8L=2 
1421 1121 U?2 M=4 I.!>=0,5107 NSL=l 
1422 1122 1123 M=4 T,P=O,5108 NST,=l 
1423 11.23 1.124 M=4 T,P=0,51.08 IIIST,=2 
1424 117.4 1.12S M=4 LP=O,5108 NST,=l 
1.425 1.1.25 1126 M=4 T,P=0,5109 NST,=1 
142t'i 11.1'6 1127 M=4 1,P=O, S109 NS1,=2 
142/ 112·/ ll.?fl M=4 T,P=ll,510':l illS1.= 1. 
1428 1128 1129 M=4 T,P=0,51.10 NSL=1 
1429 11.29 11.30 M=4 T,P=0,51.l.0 NST,=2 
1430 1130 1.131 M=4 Lp=O, S110 NSL=l 
143J. 1131 11.32 M=4 LP=0,51J.1. NST,=1 
1432113211.33 M=4 1,1"=0,5111 NSJ.,=2 
1433 11.13 11.34 M=4 1,P=0,5111. NST,=l 
1434 1134 IUS M=4 LP=O,5H2 NS T,= 1. 
1.435 1 US J.1.36 M=4 T,P=O,5Il2 NS1,=2 
1436 1136 1.1.01 M=4 1,P=0,51.12 NS J.,= 1 
1501 1201 1202 M=5 1,P=0,5201 N3L=3 
1502 1202 1203 M=5 1,P=O,S201 NSL=4 
1503 1.203 1204 M,,5 LP=0,5201. N3T,=3 
1504 1204 1205 M=5 LP=0,5202 NSL=3 
1.S05 1205 1206 M=5 1.,P=0,5?02 N3[,=4 
1S06 1206 11'.07 M=S T,p=O, S202 NSL=3 
1507 1207 1208 M=S T,P=0,5203 IIIST,=3 
1S08 1208 1209 M=S Lp=0,5203 NSL=4 
1509 17.09 17.10 M=5 LP=0,5?03 N81,=3 
1510 1210 1211 M=S 1.1"=0, S204 NST,=3 
1.511. 1.n 1. 1212 M=5 LI?=0,5204 N51,=4 
1512 1212 1213 M=5 1,P=O,5204 NSL=3 
1.51.3 121.3 12.1.4 M=5 T,p=0,5205 NST,=3 
]..')"14 1214 l?lS M=5 LP=0,5205 NS1,=4 
1515 1.21.5 121.6 M=S T,p=0,5205 N5T,=3 
1516 1.216 1217 M=5 LP=O,5206 N5L=3 
1517 1217 1218 M=5 LP.=0,5206 N5L=4 
1518 1218 1.219 M=5 LP=O,5206 NSL=3 
1519 1219 1220 M=5 T,P=0,5207 NST,=3 
1.520 1.220 122,1 M=5 LP=0,5207 NSL=4 

f· 
Ii~~~-



133 
1521 1221 1222 M=5 T,p=0,5207 NST.=l 
1522 1222 1223 M=5 Lp=0,5208 N8L=1 
1523 1223 1224 M=5 Lp=0,5208 NSL=4 
1524 L224 1225 M=5 Lp=0,5208 NSL=l 
1525 1225 1226 M=5 T,P=0,5209 N8TJ=1 
1526 122('; 1227 M=5 1,1'=0,57.09 N8L=4 
1527 1227 1228 M=5 T,P=0,5209 NS1,=.' 
1-'>28 1228 1229 M=5 1Jp=0, .5210 N8I,=3 
1529 1229 1210 M=5 LI?=0,5210 NSL=4 
1530 1230 1211 M=5 Lp=0,5210 NSL=3 
1511 1211. 1212 M=5 tp=0,5211 N8L=1 
1532 123? 1.211 M=5 Lp=0,5211 NSL=4 
1533 1213 1234 M=5 1,1'=0,5211 NS1,=3 
1534 1214 12.35 M=5 1,1'=0,5212 N8L=3 
1515 1215 1236 M=5 T,p=0,5212 NST,=4 
1536 1236 1201 M=5 Lp=0,5212 NSL=3 
1601 1101 1301 !"I=6 Lp=0,1000 N81,=7 G=11,1,3,3 
1701 1101 1201 M=7 T,p=0,1000 N81,=5 G=11, 3,3,3 
1702 1102 1202 M=7 Lp=0,1000 N8T,=6 G=11., 3, 3, 3 
1703 1103 1203 M=7 Lp=0,1000 N81,=6 G=ll, 3, 3, 3 
1737 1102 1302 M=7 1,1'=0,1000 NSL=R G=ll, 2, 1, 1 
1738 1103 1303 M=7 Lp=0,1000 NSL=8 G=11,2,3,3 
1801 110 1201 M=8 Lp=0,1000 NSL= 9 G=11,3,3,3 
1802, 111 1202 M=8 Lp=0,1000 N8L=10 G=11,3,3,3 
1803 112 1203 M=8 Lp=0,1000 NSL=10 G=10,3,3,3 
1836 109 1236 M=8 Lp=0,1000 N8L=10 
1901 1301 1302 M=9 T,p=0,5301 N8L=11 
1902 1302 1303 M=9 Lp=0,5302 NS1,=12 
1903 1303 1.304 M=9 T,!,bO,5103 N8T,=11 
1904 1104 1305 M=9 LP=0,5104 N8L=11 
1905 1305 1306 M-9 T,p-O, 5305 N"!;L-12 
1906 1306 1307 M=9 Lp=0,510ti N81.=11 
1907 1107 1308 M=9 T,peO, 5307 N8 T,= 11 
1908 1108 1109 M=9 Lp=0,5308 N8L=12 
1909 1309 1310 M=9 T,P=0,5309 N8T,=11 
1910 1310 1311 M=9 Lp=0,5110 NS1,=11 
1911 un 1312 M=9 1,1'=0,5311 N8L=12 
1912 1312 1313 Me 9 Lp=0,5312 N8L=11 
1913 1313 1314 M=9 Lp=0,531.1 N8L=11 
1914 1314 1315 M=9 T,p=0,5114 NSL=12 
1915 1.315 1316 M=9 T,p=0,5315 NST,=l1 
1916 l3lti 1317 M=9 T,p=O, 5116 N81.=11 
191.7 1317 131.8 M=9 T,p=0,5117 NS1,=12 
1918 1318 1319 M=9 1,P=0,5118 N8L=11 
1919 1319 1.320 M=9 1,1'=0,5319 N8T,=11 
1920 1320 13?1 M=9 T,P=0,537.0 NST.,=12 
1921 1.321. 137.2 M=9 T,p=0,5321 N81,=11. 
1922 1122 1323 M=9 Lp=O,5322 NS T,= 11 
1923 1321 1324 M=9 T,p=0,5323 NST,=12 
1924 1324 1125 M=9 Lp=0,5124 NSL=11 
1925 1.325 1326 M-9 1,1'=0,5325 N81,-11 ~ . 
192ti 1326 1327 M=9 Lp=0,53?6 N8T,=12 
1927 1.327 1328 M=9 T.,p=0,5327 N8L=11 
lY?fl U?fl HZ9 M='i T,p=l), .'dZfl NS1,=11 
1929 1329 1330 M=9 1,1'=0,5329 NST,=12 
19301330 l.331 M=9 T,p=0,5130 N8L=11 
1931 1331 1332 M=9 T,p=0,5331 NSJ.,=l.l 
1932 1332 1333 M=9 Lp=0,5332 N8T,=12 
1933 1333 1334 M=9 T,p=0,5333 N8T,=11 
1934 1334 1335 M=9 Lp=0,5314 N8L=1l 
1935 1335 1336 M=9 Lp=0,5335 NST,=12 
19.36 133('; 1301 M=9 T,p=O, 53,fi I\1S1,=11 
l.	 P.l"'l'''>.n 1,il nt.il i. 2 

182 ]82 2.18 M=2 T,]>=O, 1000 G=11,3,3,3 : Kol.om SW 10-15 
218 n8 254 M,=2 Lp=O, 1000 G=11,3,3,.3 
546 182 183 M=5 T.. I'=0,5401 NST,=28 : Balok PortAl SW 10 
547 1.83 184 M=5 1,P=O, 5401 N8L=29 
548 184 185 M=5 T,p=0,5401 NST.,=28 
549 lR.S lRh M=S l,p=0,,S402 N8L=28 
5S0 1.% 187 M=S Lp=0,5402 N'S T,=2 'l 
:i51 lR7 IRR M='l 1,1'=0,5402 N8T.=28 
5S2 ]88 18'l M=5 T,p=0,540:1 NST,=2R 
:iS3 189 190 M=5 1,1'=0,5403 N8T,=29 
S54 190 1.91 M=5 1,p=0,'s403 NSI.=2R 
SS5 191 J.92 M=S I.P=0,'s404 NSL=28 
5% 1.92 1.93 M='s tP=0,5404 N'ST,=29 
5S7 193 194 M=5 LP=0,5404 NSL=2R 
558 194 195 M=5 Lp=0,5405 NST,=?R 
5S9 195 196 M~5 Lp=O, ,S405 NST,=29 
5fiO 1% 197 M='s Lp=0,540's NST,=28 
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561 197 198 M=5 LP=0,5406 NRT,=28 
562 198 199 M=5 LP=O,5406 NRL=29 
563 199 200 M=5 LP=O,5406 NRI,=28 
564 200 201 M=5 LP=O,5407 NSL=28 
565 201 202 M~5 LP=O,5407 NST,=29 
566 202 203 M=5 Lp=O,5407 NSL=28 
567 203 204 M=5 LP=O,5408 NSL=28 
568 204 205 M=5 LP=O,5408 NSL=29 
569 205 206 M=5 LP=O,5408 NSL=28 
570 206 207 M=5 Lp=0,5409 NSL=28 
571 207 208 M=5 Lp=O,5409 NSL=29 
572 208 209 M=5 Lp=O,5409 NSL=28 
573 209 210 M=5 T,P=O, 5410 Nsr,=28 
574 210 211 M=5 Lp=O,5410 NSL=29 
575 211 212 M=5 LP=O,5410 NSL=28 
576 212 213 M=5 LP=O,5411 NSL=28 
577 213 21.4 M=5 T,p=O,5411 NSL=29 
578 214 215 M=5 LP=O,5411 NST,=28 
579 215 216 M=5 LP=O,5412 NSL=28 
SAO 216 181 M=5 LP=O,5412 NSLx 29 
545 Hll 182 M=5 T,P=O, 5412 N~T.=?R 

5A2 218 219 M=5 Lp=O,5401 Balok portal SW 12.5 
583 219 220 M=5 LP=O,5401 
5A4 220 221 M=5 Lp=O,5401 
585 221 222 M=5 LP=O, 5402 
5A6 222 223 M=5 LP=O,5402 
587 223 224 M=5 LP=O,5402 
588 224 225 M=5 Lp=0,5403 
589 225 226 M=5 LP=O, 5403 
590 226 227 M=5 Lp=0,5403 
591 227 228 M=5 LP=O,5404 
592 228 229 M=5 Lp=O,5404 
593 229 230 M=5 LP=O,5404 
594 230 231 M=5 Lp=O,5405 
595 231 232 M=5 LP=O,5405 
596 232 233 M=5 LP=O,5405 
597 233 234 M=5 Lp=0,5406 
598 234 235 M=5 LP=0,5406 
599 235 236 M=5 LP=O,5406 
600 236 237 M=5 LP=O, 5407 
601 2.37 238 M=5 T,P=O, 5407 
602 238 239 M=5 Lp=0,5407 
603 2.39 240 M=5 T,P'=O, .540R 
604 240 241 M=5 T,p=O, 5408 
605 241 242 M=5 LP=0,5408 
606 242 243 M=5 Lp=O,5409 
607 243 244 M=5 LP=0,5 409 
60R 244 245 M=5 LP=0,5409 
609 245 246 M=5 LP=0,5410 
610 246 247 M=5 LP=0,5410 
611 247 248 M=5 LP=0,5410 
612 248 249 M=5 LP=0,5411 
613 249 250 M=5 T,P=O, 5411 
614 250 251 M=5 LP=0,5411 
615 251 252 M=5 Lp=0,5412 
616 252 217 M=5 LP=0,5412 
5Al 217 2lR M=5 LP=0,54 1.2 

2201 2201 320'1 M=2 LP=O, 1000 G=11,l,3,3 
2301 2301 3.301 M=3 LP=O, 1000 <7=35,1.,1.,1 
2501 2201 2202 M=5 LP=0,5201 NSL=13 
2502 2202 2203 M=5 T,P=O, 5201. NS T,= 1. 4 
2503 2203 2204 M=5 T,P=O, 5201 NSL=13 
2504 ?? 04 2205 M=5 T,P.=O, 5202 NSI,=13 
2505 2205 2206 M=5 LP=0,5202 NST,=14 
2506 n06 2207 M=5 LP'=0,5202 NST,=13 
2507 2207 2208 M=5 LP=0,5203 NSL=13 
2508 2208 2209 M=5 LP=O,5203 Nsr,=14 
2.')09 2209 2210 M=5 LP=0,5203 NSL=13 
251.0 2210 221]. M=5 T,P=O, 5204 NSL=13 
2511 22lJ. 2212 M=5 LP=0,5204 NSL=14 
2512 2212 221.3 M=5 LP=0,5204 NST.=1.3 
2513 2213 221.4 M=5 LP=0,5205 NSL=13 
2514 2214 2215 M=5 T,p=0,5205 NSt..=14 
2515 2215 2216 M=5 LP=0,5205 NSL=13 
2516 2216 2217 M=5 I.P=O, 5206 Nsr,=13 
2517 2217 2218 M=5 LP=O,5206 NSL=14 
25].8 22].8 2219 M=5 Lp=O,5206 NsrJ=13 
2519 2219 2220 M=5 LP=0,5207 NSL=13 
2520 2220 2221 M=5 T,P=0,.5207 NSL=14 
2521 2221 2222 M=5 LP=0,5207 NST,=13 
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2522 2222 2223 M=5 LP=0,5208 N"SL=U 
2523 2223 2224 M=5 LP=0,5208 NSL=14 
2524 2224 2225 M=5 LP=0,5208 NSL=13 
2525 2225 2226 M=5 LP=0,5209 NSL=13 
2526 2226 2227 M=5 LP=0,5209 NSL=14 
2527 2227 2228 M=5 LP=0,5209 NSL=13 
2528 2228 2229 M=5 r,p=0,5210 N"SL=13 
2529 2229 2230 M=5 LP=0,5210 NSL=14 
2530 2230 2231. M=5 LP=0,5210 NS r,= 1.3 
2531 2231 2232 M=5 LP=0,5211 N"SL=13 
2532 2232 2233 M=5 LP=0,52lJ. NSL=14 
2533 2233 2234 M=5 LP=0,5211 NS T,=13 
2!'i34 2234 2235 M=5 r,p=0,5212 NS r,= 13 
2535 2235 2236 M=5 LP=0,5212 NSL=14 
2536 2236 2201. M=5 r,p=0,5212 N"S L= 1.3 
2701 2301 2201 M=7 f,p=0,1000 NSL=15 G=11,3,3,3 
2702 2302 2202 M=7 Lp=0,1000 NSL=16 G=11,3,3,3 
2703 2303 2203 M=7 LP=O,1000 NSL=16 G=11,3,3,3 
2801 182 2201 M=8 Lp=0,1.000 NSTJ= 9 G=ll., 3, 3, 3 
2802 183 2202 M=8 LP=0,1000 NSL=10 G=11,3,3,3 
2003 If)4 2203 M-O LP-O,1000 N!lL-l0 C:;-10,J,J,J 
2836 181 2236 M=8 Lp=0,1000 NST,=10 
2901 2301 2302 M=9 Lp=0,5301 NSr,=l7 
2902 2302 2303 M=9 LP=0,5302 NSL=18 
2903 2303 2304 M=9 Lp=0,5303 NSr,=17 
2904 2304 2305 M=9 LP=0,5304 NSL=17 
2905 2305 2306 M=9 Lp=0,5305 N"Sr,=18 
2906 2306 2307 M=9 Lp=0,5306 NSTJ=17 
2907 2307 2308 M=9 LP=0,5307 NSL=17 
2908 2308 2309 M=9 LP=0,5308 NSL=18 
2909 2309 2310 M=9 Lp=O,5309 N"Sr,~17 

2910 2310 2311 M=9 Lp=0,5310 NSL=17 
2911. 2311 2312 M=9 r,p=0,531.1 Nsr,=18 
2912 2312 2313 M=9 LP=0,5312 N"SL=17 
2913 2313 2314 M=9 LP=0,531.3 N"SL=17 
291.4 2314 2315 M=9 LP=0,5314 NSL=18 
2915 231.5 2316 M=9 r,p=0,5315 NSr,=17 
2916 2316 2317 M=9 Lp=0,5316 NSL=17 
2917 231.7 231.8 M=9 r,p=0,5317 NSL=18 
2918 231ft" 2319 M=9 LP=0,5318 N"SL=1.7 
2919 2319 2320 M=9 Lp=0,531.9 NSL=1.7 
2920 2320 2321 M=9 LP=0,5320 NSL=18 
2921. 2321. 2322 M=9 r,p=0,5321. NS 1,=17 
2922 2322 2323 M=9 T,P=0,5322 NSL=17 
2923 2323 2324 M=9 LP=0,5323 NSr,=1.8 
2924 2324 2325 M=9 Lp=0,5324 NSL=17 
2925 2325 2326 M=9 Lp=0,5325 NSr,=17 
2926 2326 2327 M=9 LP=0,5326 NSl,=18 
2927 2327 2328 M"'9 LP.~0,5327 N"S r,=1.7 
7978 7178 7V') M=9 LP=O,o,128 NSr,=1.7 
2929 2329 2330 M=9 LP.=0,5329 NSrJ-18 
2930 2330 2331. M-9 LI'-0,5330 N8L-17 
2931. 2331. 2332 M=9 T,P=0,5331 NSr,=1.7 
2932 2332 2333 M=9 LP=O,5332 N"SL=18 
'2913 2113 :7.134 M=9 ToP=(),5333 Nsr,=17 
2934 ~334 2:135 M=9 T,p=0,5n4 NST,=17 
2935 2335 2331') M='l T,p=O, ~:n!i N"S 1,=1. 8 
2936 2336 2301 M=9 LP=O,!'i336 N"S 1,= 1. 7 
r:	 f,l p.men f.,,, n t.a ; 3 
2~4 254 290 M=2 r,p=o, 100O G-l1,3,3,3 : Ko 1.om. SW 1.5-20 
290 290 326 M=2 T,P=O, 100O G=11,3,3,3 
61.8 254 255 M=5 r,p=0,5401. N"sr,=2A : Bel.l.ok Port.;,l. SW 15 
61.9 25.') 256 M=5 [,1-'=0,5401 NST,=29
 
h2() 25() 257 M=5 LP=0,5401 N"Sr,=2A
 
ti?l 257 258 I"!=!'i ToP=O,5402 NSf.,=28
 
ti22 258 259 M=S 1,1:'=0,5402 NSL.=2'l
 
623 259 260 M=5 LP=O,5402 NSL=28
 
624 260 261. M=5 T,P=0,5403 Nsr,=28
 
625 261 262 M=5 LP=0,5403 NSL=29
 
626 262 263 M=5 LP.=O,5403 Nsr,=28
 
627 263 264 M=5 J,P=O,5404 NS 1"=28
 
628 264 265 M=5 LP=0,5404 Nsr,=29
 
629 265 266 M=5 1,P=0,5404 NST.=28
 
630 266 2~7 M=5 T.P=0,5405 Nsr,=28
 
631 267 268 M=5 LP=O,5405 NSI,=29
 
632 268 269 M=5 r,p=0,5405 Nsr,=28
 
633 269 270 M=5 J,P~0,5406 NSTp28
 
634 270 271 M=5 Lp=0,5406 NSL=29
 
635 271 272 M=5 LP=0,5406 NSL=28
 
636 272 273 M=5 Lp=O,5407 NSI.=28
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637 273 274 M=5 LP=0,5407 NSf,=29
 
638 274 275 M=5 LP=0,5407 NSL=28
 
E039 275 276 M=5 LP=0,5408 NSL=28
 
640 276 277 M=5 LP=0,5408 NSL=29
 
64] 277 278 M=5 LP=0,5408 NSf,=2!)
 
642 278 279 M=5 T,P=0,5409 NSL=28
 
641 279 280 M=5 T,P=0,5409 NSf,=29
 
644 280 281 M=5 LP=0,5409 NST,=28
 
645 281 282 M=5 T,P=O, 541O NSL=28
 
646 282 283 M=5 1P=0,5410 NSf,=29
 
E047 283 284 M=5 LP=0,5410 NSL=28
 
648 284 285 M-5 LP=0,5411 NSL=28
 
649 285 28EO M=5 L:O=0,541.1 NSL=29
 
650 286 287 M=5 TJP=O, 5411 NSI,=28
 
651 287 288 M=5 LP=0,5412 NST,=28
 
f,52 288 253 M=5 T,P=0,5412 NSL=29
 
61.7 253 254 M=5 LP=0,5412 NSf,=28
 
E054 290 291 M=5 LP=0,5401 : Salak Portal 8W 1.7.5
 
655 291 292 M=5 LP=0,5401
 
';56 292 293 M=5 LP=0,5401
 
EOS7 293 294 M-S LP-O,5402
 
658 294 295 M=5 LP-O,5402
 
659 295 2% M=5 [,[>=0.5402
 
f)fiO 296 297 M=5 LP=0,5403
 
661 297 298 M=5 LP=0,5403
 
662 298 299 M=5 T,P=0,5403
 
663 299 300 M=5 LP=0,5404
 
664 300 301 M=5 LP=0,5404
 
665 301 302 M=5 LP=0,5404
 
6f,6 302 303 M=5 LP=0,5405
 
667 .103 .104 M-5 [,P-O,5405 
668 104 105 M=5 LP-O,5405 
E069 305 10EO M=5 LP=0,5406 
E070 306 307 M=5 LP=0,5406 
671 307 308 M=5 LP=0,5406 
E072 308 309 M=5 LP=0,5407 
673 309 310 M=5 T,P=0,5407 
E074 310 311 M=5 LP-O,5407 
675 311 312 M=5 LP=0,5408 
E07EO 112 313 M=5 T,P=0,5408 
E077 313 314 M=5 1,P=0,5408 
678 Tl4 31.5 M=5 LP=0,5409 
679 315 31h M=5 T,:O=O, 5409 
680 3 lEO 317 M=5 ],:0=0,5409 
681 317 en8 M=S 1,1"-0, S410 
682 318 319 M=5 TJP=O, S410 
683 319 320 M=S LP=0,5410 
684 320 321 M=S T,I:'=0,5411 
EOR.'i .121 122 M=5 LP=0,5411 
!'iR6 V2 V3 M=.5 L\>=O,541.1 
687 32::1 324 M~5 LP=0,541.2 
(j88 124 289 M=S T,P=0,54]? 
EOS::I 289 290 M=S T,P=O, 5412 

3201 3:;0J. 4201 M~2 ]'P~O,lQOO 0-11,1.,1,1 
3301 3301 430] M=3 T,P=0,1000 G=35, 1., 1, 1. 
3501 3201 3202 M=5 LP=0,5201 NSL=13 
3502 3202 3203 M=5 T,P=0.5201 NSL=14 
3501 .1?0.1 12114 M=S T,P=I1,5201 NST,=13 
3504 3204 3205 M=5 ]'P=0,5202 NST,=13 
3505 3205 3206 M=5 LP=0,5202 NSL=14 
3506 320EO 3207 M=5 LP=0,5202 NSr,=13 
3"07 3207 3208 M=5 LP~0,5203 NSL=13 
.1S08 V08 V09 M=S [.P=O, S201 III'ST,=14 
35r.9 3209 321.0 M=5 i,P=0,5203 NSr,=]3 
3510 32J.O 32n M=5 1,P=0,5204 N'.'H,=1..1 
3511 3211 12'2 M=5 LP=0,5204 N8T,=14 
3512 3212 321.3 M=5 LP=O, .5204 NST,=13 
.151.3 32U 121.4 M=5 T,P=0,5205 NSL=13 
3514 3214 321 S M=5 T,p=O, S205 WH,=] 4. 
3S1 S 3215 321.6 M=.5 1,P=0, .5205 III'SL=13 
3S16 3216 3217 M=5 T,P=0,5206 NSL=13 
3517 3217 .1218 M=5 LP=0,5206 NSL=14 
3518 3218 3219 M=S T,P=O, 5206 NST,=13 
3519 3219 3220 M=.5 1,P=0,5207 NSL=13 
3520 3220 3221 M=5 L:o=O,5207 NST,=14 
3521 3221 3222 M=5 LP=O,5207 NSI,=13 
3Sn 3222 3223 M=5 T,)J=O, .5208 NS T,=13 
3523 3223 3224 M=5 LP=0,5208 NSL=14 
3524 3224 3225 M=5 LP=0,.5208 NST,=13 
3525 3225 3226 M=5 LP=O,5209 NSL=13 
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3526 1226 3?n M=.'i P'=O, 5209 NSt,=1.4 
3527 3227 3228 1'1=5 I.P=0,5209 N3L=13 
.1528 3228 3229 M=5 T,P=O, 521.0 NSL=13 
3;'29 3229 3230 M=5 LP=0,521.0 NSL=1.4 
3530 3230 3231 M=5 LP=0,5210 IIIST,=1.3 
3531 3231 3232 M=5 I,P=O, 521.1 NSL=1.3 
3532 3232 3233 M=5 LP=O, 521.1. NSL=1.4 
3.')33 3233 3234 M=5 1,1'=0,5211 NSTJ=13 
3534 3234 3235 M=5 LP=0,5212 NS T,= 13 
3535 3235 32310 1'1=5 T,P=0,5212 N3L=14 
3536 3236 3201. M=5 T,P=0,521.2 N"3 1,=1. 3 
3701. 3301 3201 M=7 LP=0,1.000 N8L=15 G-l1,3,3,3 
3702 3302 V02 M=7 T,P=O, 1.000 NST.,=1.6 G=1.1., 3, 3, 3 
3703 3303 3203 M=7 LP=O, 1000 NSL=16 G=11,3,3,3 
3801 254 3201 M=8 LP=O,J.OOO N8T,= 9 G=1.1., 3, 3, 3 
3802 255 3202 M=8 LP=O, 1000 N8L=10 G=II,3,3,3 
3803 256 3203 M=8 LP=O, 1.000 N8r.,=1.0 G=10, 3, 3, 3 
3836 253 3236 M=8 loP=O, 1000 NSL=10 
3901 3301. 3302 M=9 LP=O,5301. NST,=1.7 
3902 3302 3303 M=9 LP=0,5302 N3T,=18 
3903 3303 3304 M-9 LP~0,5303 N3TFJ.7 
3904 3304 3305 M=9 LP=0,5304 N8L=17 
3905 3305 3306 M=9 LP=0,5305 1118L=J.8 
3906 3306 3307 1'1=9 LP=O,5306 NSL=17 
3907 3307 3308 M=9 LP=0,5307 N8t..=1.7 
3908 3308 3309 M=9 LP=O,5308 N8T,=18 
3909 3309 331.0 M=9 1,P=O,5309 NS L=1.7 
3910 3310 3311. 1'1=9 LP=O,5310 N8L=17 
3911 33l.l. 33J.2 M=9 LP=O,531.1 NSL=18 
3912 3312 3313 M=9 LP-0,5312 N8L=17 
3913 3313 331.4 M=9 T,P~O, 531.3 NSL=17 
3914 3314 3315 M=9 LP=O,5314 N8T,=18 
3915 3315 331.6 M=9 LP=O,5315 1118r,=1.7 
3916 .131.6 3317 M=9 ToP=O,5316 NS1,=1.7 
3917 331.7 3318 M=9 T,P=O, 531.7 N"Sl,=l8 
3918 3318 3319 M=9 LP=0,5318 NS T,= 1.7 
3919 3319 3320 M=CJ loP=O,5319 NS T,=1. 7 
39(.0 3320 3321. M=9 l,P=O, 537.0 N3T",,1.8 
392.1. 
3922 

3321. 
3322 

332.2 M=CJ 
:n23 M=9 

LP=0,5321. 
loP=O, 5322 

IIIST",,1.7 
NS1.=17 

39?3 3323 3324 M=9 T,P=O,5323 IIIS1,=18 
3924 3324 3325 M=9 LP=O,5324 NS1,=1.7 
3925 3.125 3326 1'1=9 t,P=0,5325 1118 T,= 17 
3926 3326 3327 M=9 LP=O,5326 N81.=18 
3927 3327 3328 M=9 LP=0,5327 NSL=17 
3928 3328 3329 M=9 LP-O,5328 N31,=1.7 
3929 3329 3330 M=9 LP=0,5329 N3T,=18 
.1930 3330 3331. M=9 I.P=0,5330 11181,=17 
.3931. 3331. 3332 M=9 ToP=O,5331. 11131,=1.7 
3932 3332 3333 M=9 LP=O,5332 N3I,=l8 
3933 3333 3334 M=9 LP.=O,5333 N'Sl,=l7 
.1934 :>334 3335 M=9 T,P-C) , .';3.14 N81,=17 
39.15 .1335 3336 M=9 LP=O,53.15 IIISL=l8 
3936 3336 3301 M-9 LP=Q,5336 NSI,=17 
C El.emen T"mt.a i At.ap 

.126 326 362 M=2 I,P=O,1000 G=11,3,3,3 : KO)<:lm SW 20-22 . .') 
690 326 327 M=5 r,p=0,5401. NST,=30 : Bal.ok P.ortal SW 20 
691 327 328 M=5 J.,P=O,5401 N8T,=31 
692 328 329 1'1=.') T,P=0,5401. 1115T,=30 
693 32CJ 330 M=;, LP=r),5402 NSI,=30 
694 330 33 J. M=5 1,1'=0,5402 1118T,=31 
695 331. 332 M~5 LP=O,5402 NSL=.10 
696 3.12 333 M=5 LP=0,5403 11151.,=30 
697 333 334 1'1=5 LP=0,5403 NSTp31 
698 334 335 M=5 LP=0,;,403 NSL=30 
'699 33.') 336 M=5 LP=O,5404 NS1.=30 
700 .336 337 M=5 1,P-O,5404 NSL=3l 
701 337 33R M=.') LP=O,5404 N81.=.30 
702 '\.18 '\39 M=5 LP=O, 5405 N3r,=30 
703 .1.19 340 M=5 LP=0,5405 NS1,=31 
704 340 341. M=S I.P=O,5405 1115T,=30 
705 341 342 M=5 LP=O,5406 11131.=30 
706 342 343 M=5 LP=O,5406 NSL=31 
707 343 344 M=5 LP=O,5406 N8L=30 
708 344 345 M=5 LP=O,5407 IIIST,=30 
709 
710 

345 
346 

346 
'\47 

M=5 
M=.') 

LP=O,5407 
1,P=0,5407 

N8T,=31 
1113 T",,3° 

711 347 348 M=5 LP=O,5408 N8L=30 
712 348 349 M=5 LP=O,5408 N8T,=31 
713 349 350 1'1=5 LP=0,5408 NSI,=30 
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714 350 351 M=5 LP=0,5409 NSL=30
 
715 351 352 M=5 LP=0,5409 NSL=31
 
716 352 353 M=5 LP=0,5409 NSL=30
 
717 353 354 M=5 LP=0,5410 NSL=30
 
71.8 354 355 M=5 LP=0,5410 NSL=31 
719 355 356 M=5 I,P=0,541.0 NSL=30 
720 356 357 M=5 I,P=0,54lJ. NSI,=30 
721- 357 358 M=5 LP=0,5411 NSL=31 
722 358 359 M=5 f,P=0,5411 NSL=30 
723 359 360 M=5 1,P=0,5412 NSI,=30 
724 360 325 M=5 LP=0,541.2 NSfp31 
689 125 326 M=5 LP=0,5412 NSI,=30 

4501 4201 4202 M=5 I,P=0,5201. NSI,=19 
4502 4202 4203 M-5 LP=0,5201 NSI,=20 
4503 4203 4204 M=5 I,P=0,5201. NSf.=19 
4504 4204 4205 M=5 LP=0,5202 NSl,=19 
4505 4205 4206 M=5 1,P=0,5202 NSI,=20 
4506 4206 4207 M=5 LP=0,5202 NSL=19 
4507 4207 4208 M=5 LP=0,5203 NSI,=19 
4508 4208 4209 M-5 I,P-0,5203 NSL=20 
4509 4209 4210 M-5 LP-0,5203 N5L-19 
4510 4:110 4211 M-5 f,P=0,5204 NSI,=19 
4511 42 U 42J.? M=5 f,P=O, 5204 NS1,=20 
4512 4212 4213 M=5 LP=0,5204 NS 1,=19 
4513 4213 4214 M=5 f,P=0,5205 NSI,=19 
4514 4214 4215 M-5 LP=0,5205 NSL=20 
4515 421.5 4216 M;=5 I,P=0,5205 NSI,=19 
4516 4216 4217 M=5 LP=0,5206 NSL=19 
4517 4217 4218 M=5 LP=0,5206 NSL=20 
4518 4218 4219 M=5 LP=0,5206 NSL=19 
4519 4219 4220 M=5 LP-0,5207 NS1,=19 
4520 4220 4222 M-5 LP-0,5207 NSI,-20 
4521 4221 4222 M=5 f,P=0,5207 NSL=19 
4522 4222 4223 M-5 LP=0,5208 NSL=19 
4523 4223 4224 M-5 LP=0,5208 NSL=20 
4524 4224 4225 M=5 LP=0,5208 NSL=19 
4525 4225 427,6 M=5 I.P=0,5209 1'Sl,=19 
4526 4226 4227 M=5 LP=0,5209 NSI,=20 
4527 4227 4228 M=5 LP=0/5209 NSI,=19 
4528 4228 4229 M=5 LP=0,5210 NSI,=19 
4529 4229 4230 M=5 I,P=0/521.0 NSI,=20 
4.')30 4230 4231 M=5 LP=O/ .')210 NSL=1'l 
4531 4231 4232 M=5 f,P=0/5211 NSf.=19 
4532 4232 4233 M=5 LP=0,5211 NSI,=20 
4533 4233 4234 M=5 I,P=0/5211 NSI,=19 
4534 4234 4235 M=5 LP=0/5212 NSL=19 
4535 4235 4236 M=5 I,P=0/5212 NSL=20 
4536 4236 4201 M=5 LP=0/5212 NSL=19 
4701 4.101 4201. M=7 I,P=0/1000 NSL=21. G=11,3/.3,3 
4702 4302 4202 M=7 LP=O/lOOO NSIF22 G=11/3/3,3 
4703 4::103 4203 M=7 I,P=0,1000 NSL=22 G=1.1.,3/3/3 
4801 326 4201 M=8 I,P=0/1000 NSI,-23 (;=11,3,3/3 
4802 327 4202 M=8 1~P=0/ 1000 NSlp24 G=1.1/ 3/ 3, 3 
4803 328 4203 M=8 LP=0/1000 NSL=24 (;=10/3/3/3 
4836 32.5 4236 M=8 f,P=O,lOOO NSL=24 
4901 4301 4302 M=9 I,P=0/5301 NSL=25 
4902 4302 4303 M=9 LP=0/5302 NSI,=26 
4903 4303 4304 M=9 LP=O/5303 NSI,=25 
4'l04 4.304 4305 M=9 I,P=0/5304 NSI,=25 
4905 4305 4306 M=9 LP=0,5305 NSL=26 
4906 4306 4307 M=9 LP=0,5306 NSI,=25 
4907 4307 4308 M-9 LP=0/5307 NSL=25 
4908 4308 4309 M=9 LP=0,5308 NS1:,=26 
4909 4309 4310 M=9 LP=O/5309 NSL=25 
4910 4.110 4311. M=9 f.lP=0/5310 NS1,=25 
491.1 431.1 4312 M=9 1,P=0/531.1 NSL=7,6 
4912 43l? 4313 M=9 I,P=0/531? NSI.=25 
9413 4313 4314 M=9 I,P=0/5313 NSL=25 
4914 4314 4315 M=9 1,1'=0/5314 NS1,=26 
4915 4315 4316 M=9 J..,P=0/5315 NSI,=2S 
4916 4.3lfi 4317 M=9 I,P=o /5316 NSJ.,=25 
4917 4317 4318 M=9 1,1'=0/.,)317 NSI,=26 
49).8 4318 4319 M=9 1,1'=0/5318 NSJ.,=?5 
4919 4319 4320 M=9 J..,P=O,5319 NSL=2.'i 
4920 4320 4321 M=9 I,P=0,5320 NSI,=26 
4921 4321 4322 M=9 I,P=O,5321 NSI.=?5 
4922 4322 4323 M=9 J.,P=0/5322 NS 1,=2 5 
4923 4323 4324 M=9 LP=O,5323 NSL=26 
4924 4324 432.'i M=9 LP=0,5324 NSJ..,=25 
4925 4325 4326 M=9 J.,P=0,532S NSL=25 
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4926 4326 4327 M=9 1,1'=0,5326 NSL=26 
4927 4327 4328 M=9 Lp=O,5327 NSL=25 
4928 4328 4129 M=9 Lp=O,5328 NSrp25 
4929 4329 4330 M=9 LP=O,5329 NSL=26 
4930 4330 4131 M=9 Lp=O,5330 NSr,=25 
4931 43.11 4132 M=9 1,P=0, 5311 NSL=2S 
4932 4332 4333 M=9 LP=O,5332 NSr,=26 
4933 4113 4334 M=9 LP=O,5333 NSL=2.5 
4934 4334 4135 M=9 LP=O,5334 NSL=2S 
4935 4335 4336 M=9 LP=O,5335 NSL=26 
4936 4336 4301 M=9 r,p=O,5336 NST.,=2S 

726 362 363 M=5 LP=O,5401 NSL=32 Balok Portal SW 22.S 
727 363 364 M=S LP=O,5401 NSr,=32 
728 364 365 M=5 LP=O,S401 Nsrp32 
729 36S 366 M=5 LP=O,5402 NSr,=32 
710 366 367 M=5 LP=O,5402 NSL=32 
731 367 368 M=5 LP=O,5402 NSr,=3? 
732 368 369 M=5 LP=O,5403 NSLc 32 
733 369 370 M=5 LP.=O,5403 NSL=32 
734 370 371 M=5 LP=O,S403 NSL=32 
73S 371 372 M=5 LP=O,5404 NSr,=32 
736 372 371 M=5 LP=O,5 4 04 NSr,=32 
737 373 374 M=5 Lp=O,5404 NSr,=32 
738 374 375 M=5 1P=O,S40S NSL=32 
739 375 376 M=5 Lp=O,S405 NSr,=32 
740 376 377 M=5 LP=O,540S NSL=32 
741 377 378 M=5 Lp=O,5406 NSr,=32 
742 378 379 M=S LP=O,S406 NSL=32 
743 379 380 M=5 1P=O,5406 NSr,=32. 
744 380 381. M=S I,P=O, 5407 Nsrp32 
74<; 181 382 M~5 Lp-O,5407 NSL-32 
746 382 383 M~5 1,1'-0,5407 NSL-32 
747 383 384 M=5 LP=O,5408 NSr,=32 
748 384 38S M=5 I,P=O,S408 NSL=32 
749 38S 386 M=5 LP=O,5408 NST.,=12 
750 386 387 M=S 11'=0,5409 NSr,=32 
751 187 388 M=5 r,p=O,5409 1'l%=32 
752 388 389 M=5 r,p=O,S409 NSL=32 
753 389 390 M=5 Lp=O,5410 NST.,=32 
754 390 391. M=S LP=O,5410 NSL=.32 
755 391 392 M=5 r,p=O,5410 NST.,=32 
756 392 393 M=5 1P=O,541.1. NST.,=32 
757 393 394 M=5 Lp=O,541.1 I'lSr,=32 
758 394 39.5 M=.5 r,p=O,541.1. NSr,=32 
7.50, .30,5 396 M=5 r,p=O,541.2 NST.,=12 
760 396 361 M=5 T.,P=O,541.2 NST.,c32 
725 361 Vi2 M=5 r,p=O,5412 NSr,=32 

c: Pol <>.m<>.n P<>.nut.1J.p A.t.ap T<>.ngah 
771. 362 998 M=1.0 r,p=O,lOOO NSL=27 G=11,l,3,O 

LOADS 
C Beban Konst~u~si Elevato~ IZ buah Elevator) 

39 57 18 F 0.00000, 0.00000, -39.8786 
44 1i2 18 F 0.00000, 0.1)1)000, -:~;~.3'J'78 

47 !'is 18 F= 0.00000, 0.(10000, -32.377f) 
52 70 18 F= 0.00000, 0.00000, -39.3778 
75 93 18 F= 0.00000, 0.00000, -45.S202 
flO ':lH 1fl F= 0.00000, 0.00000, -48.9152 
83 'itil 18 F= IJ.OOOOO, 0.00000, -49.9152 
88 119 18 F= 0.00000, 0.00000, -45.5202 

111 129 18 F 0.00000, 0.00000, -50.0590 
lUi 1.34 18 F= 0.00000, 0.00000, -62.8068 
1.19 137 18 F= 0.00000, n.(]OOOO, -62.8068 
1.24 14? 18 F= 0.00000, 0.00000, -50.0590 
1.47 Ih5 18 F= 0.00000, n.GOOOO, -53.S411 
152 170 18 1"= 0.00000, 0.00000, -73.4079 
155 173 '18 1"= 0.00000, O.COOOO, -7.>.4079 
]fi0 178 18 F= 0.00000, 0.00000, -.53 ..5411 
183 201 if:! 1"= 0.00000, 0.1)0000, -56.18.5.5 
188 206 1.8 1"= 0.00000, 0.00000, -8"1 .. 46::13 
191. 209 1f:! F= 0.00000, 0.00000, -81.4633 
10,6 214 18 F= 0.00000, 0.00000, -56.1855 
219 2::17 1f:! F= 0.00000, 0.(:0000, -58.1.398 
7,24 7,4? 1.8 F= 0.00000, 0.00000, -87.4258 
227 245 18 F= 0.00000, 0.00000, -87.4258 
232 250 If:! F= 0.00000, 0.00000, -58.1.398 
255 273 18 F= 0.00000, 0.00000, -59.4853 
260 278 18 F= 0.00000, 0.00000, -91..42fi2 
263 2f:!1 18 F= 0.00000, 0.00000, -91..4262 
268 286 1.8 1"= 0.00000, 0.00000, -59.48:;3 

" 
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291 309 18 F= 0.00000, 0.00000, -60.5225 
296 314 18 F= 0.00000, 0.00000, -95.4872 
299 317 18 F= 0.00000, 0.00000, -95.4872 
304 322 18 F= 0.00000, 0.00000, -00.5:??5 
327 345 18 F= 0.00000, 0.00000, -59.5106 
332 350 18 F= 0.00000, 0.00000,-100.8501 
335 353 18 F= 0.00000, 0.00000,-100.8501 
340 358 18 F= 0.00000, 0.00000, -59.5106 

C Beban Konstruksi Tangga (2 buah Tangga) 
38 50 18 F= 0.00000, 0.00000,-126.1314 
74 92 18 F= 0.00000, 0.00000,-128.7023 
89 ]0418 F= 0.00000, 0.00000,-1.10.3053 

110 178 18 F= 0.00000, 0.00000,-130.8713 
125 140 18 F= 0.00000, 0.00000,-130.5077 
146 164 18 F= 0.00000, 0.00000, -130.9155 
16] 179 18 F= 0.00000, 0.00000,-1.10.9844 
182 200]8 F= 0.00000, 0.00000,-130.9934 
197 215 18 F= 0.00000, 0.00000,-130.9934 
218 236 18 F= 0.00000, 0.00000,-130.9934 
233 251 18 F= 0.00000, 0.00000,-130.9155 
254 272 18 F= 0.00000, 0.00000,-130.8713 
269 287]8 F= 0.00000, 0.00000,-130.5<;77 
290 308 18 F= 0.00000, 0.00000,-130.3653 
305 323 18 F= 0.00000, 0.00000,-128.7023 
326 344 18 F= 0.00000, 0.00000,-126.1314 

C Beban Gempa (100 % arah X + 30 ~ arah Y) 
13011336 .1. F=-13.1610,-3.9483, 0.0000 
23012336 1. F=- 6.3577,-l.9073, 0.0000 
3301 3336 ] F=- 7.3568,-2.2070, 0.0000 
4301 4336 1 F=- 6.4309,-1.9293, 0.0000 
C Beban Angin 
1301 1318 1 F= 0.00208, 0.00000, 0.00000 
2301 2336 1 F= 0.00415, 0.00000, 0.00000 
3301 3336 1 F= 0.00415, 0.00000, 0.00000 
4301 4336 1 F= 0.00208, 0.00000, 0.00000 

Beban Gempa 1anta 1 
Beban Gempa Lanta 2 
Beban Gempa Lanta 3 
Beban Gempa 1anta Atap 

Beban Angin
 
Beban Angin
 
Behim Angi.n
 
Behan Angin
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Tabel 5.22 Pcrpindahan titik ( output SAP-90 ) 

PROG~~:SAP90!FILE:P~~NY2.S0L 

INPUT SAP-90 STRUKTUR RANGKA TANPA SHEAR WALL 

,JOINT DIS P LAC E MEN T S 

LOAD CONDITION 1 - DISPLACEMENTS "U" AND ROTATIONS "R" 
,JOINT l)(X) U(¥) lJ(Z) R(X} R (¥) R(Z) 
1101 -.006722 -.002103 -.001459 -.001944 .000433 .000050 
1102 -.006725 -.002108 -.001583 -.001536 .001118 .000009 
1J.01 -.006712 -.002088 -.001623 -.001.685 .000765 .000032 
1104 -.006681 -.002036 -.001419 -.001315 .001264 .000032 
1105 -.006703 -.002051 -.001601 -.000728 .001654 -.000006 
1106 -.006696 -.002050 -.OOHill -.001059 .001450 .000018 
1107 -.006658 -.002030 -.001411 -.000453 .001725 .000002 
1108 -.006700 -.002033 -.001696 .000193 .001805 -.000020 
1109 -.006704 -.002016 -.001.680 -.000201. .001825 .000007 
1110 -.006674 -.002037 -.001426 .000516 .001781 -.000030 
1111 -.006720 -.002011 -.001631 .001089 .001521 -.000026 
1.112 -.006724 -.002010 -.001594 .000779 .001752 -.000003 

·1113 -.006708 -.002017 -.001462 .001472 .001372 -.000047 
1114 -.00673'/ -.001963 -.001646 .001812 .000847 -.000033 
1.11.5 -.006740 -.001.953 -.001590 .001.683 .001205 -.000008 
1116 -.006729 -.001962 -.001510 .002192 .000497 -.000051 
1117 -.006724 -.001914 -.001752 .002177 -.000174 -.000027 
l11A -.006718 -.0019/.1 -.001701 .001'.240 .000200 -.000000 
1119 -.006709 -.001948 -.001558 .002370 -.000703 -.000043 
1120 -.006684 -.001924 -.001656 .001909 -.001302 -.000013 
111'.1. -.006690 -.001.953 -.001624 .0021.26 -.001009 .000013 
1122 -.006702 -.001999 -.001598 .001824 -.001880 -.000016 
1123 -.006668 -.001994 -.001659 .001044 -.002160 -.000014 
1124 -.006667 -.002007 -.001643 .001366 -.001997 .000011 
1125 -.006692 -.002036 -.001610 .000693 -.002596 .000008 
1126 -.006660 -.002048 -.001752 -.000187 -.002432 -.000010 
11?.7 -.006657 -.002060 -.001767 .000180 -.002413 .000017 
1128 -.006696 -.002071 -.001596 -.000631 -.002542 .000029 
1129 -.006676 -.002096 -.001625 -.001337 -.001927 -.000004 
11.,0 -.006672 -.002]09 -.001668 -.000994 -.002064 .000020 
1131 -.006711 ... 002097 .001554 -.OU1M2 -.001772 .000050 
1132 -.006700 -.002133 -.001597 -.001983 -.000922 .000007 
1 t33 - .006692 -.002157 -.Ol1tli37 -.00J.718 -.UUJ1YCl .UUUlJ:!U 
1134 -.006716 -.002125 -.001469 -.002007 -.00059') .000056 
1135 -.006720 -.002149 -.001710 -.002059 .000220 .000000 
11% -.006722 -.007.157 -.001761 -.00'1995 -.000188 .000027 
1201 -.006641 -.002106 -.001022 .000179 -.000214 .000010 
1202 -.006647 -.002102 -.000992 .000079 -.000075 .000010 
1203 -.006643 -.002031 -.000975 .000031 -.000079 . (JUOUT; 
1204 -.006629 -.002041 -.000896 .000096 -.000241 .000010 
1205 -.006650 -.002044 -.000885 .000014 -.000040 -.000009 
1206 -.006649 -.002034 -.00088? .000003 -.000038 .0000?1 
1207 - .006624 -.002011 -.000855 .000071 -.000238 .000002 
1208 -.006652 -.002004 -.000885 .000015 -.000029 -.000017 
1209 -.006653 -.001996 -.000882 -.000002 -.000035 .000012 
1210 -.006629 -.001989 -.000884 .000028 -.000241 -.000002 
1211 -.006651 -.001968 -.000939 .000003 -.000051 -.000019 
121.2 -.006647 -.001962 -.000936 -.000014 -.000060 .000007 
1213 -.006629 -.001964 -.000975 -.000002 -. 000247 -.000006 
1214 -.006640 -.001934 -.001072 -.000044 -.000097 -.000022 
1.215 -.006636 - .001.929 -.001086 -.000098 -.000097 -.000000 
1216 -.006627 -.001934 -.001135 -.000094 -.000225 .000000 
1217 -.006623 -.001921 -.001232 -.000146 -.000048 -.000005 
1218 -.006619 -.001937 -.001223 -.000164 .000001 .000010 
1219 -.006616 -.001952 -.001237 -.000103 -.000108 .000010 
1220 -.006616 -.001958 -.001284 -.000142 .000075 .000012 
1221 -.006631. -.001.989 - .001252 -.000108 .000092 .000024 
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1222 -.006643 -.002014 -.001247 -.000020 -.000067 .000014 
1223 -.006644 -.002016 -.001262 -.000062 .000100 .000001 
1224 -.006651 -.002021 -.001251 -.000049 .000108 .000007 
1225 -.006658 -.002026 -.001245 .000023 -.000056 .000002 
1226 -.006653 -.002027 -.001245 -.000004 .000111 -.000004 
1227 -.006647 -.002028 -.001247 .000021 .00010.S .000004 
1228 -.006654 -.002030 -.001211 .000083 -.000061 -.000003 
1229 -.006646 -.002036 -.001183 .000058 .000088 -.000008 
1230 -.006633 -.002046 -.001193 .000065 .000070 .000002 
1231 -.006638 -.002046 -.001146 .000114 -.000085 -.000012 
1232 -.006628 -.002071 -.001125 .000080 .000060 -.000021 
1233 -.006615 -.002102 -.001159 .000092 .000041 -.000002 
1234 -.006623 -.002097 -.001105 .000153 -.000119 -.000007 
1235 -.006629 -.002116 -.001088 .000108 .000005 -.000011 
1236 -.006635 -.002131, -.001106 .000105 -.000035 .00001,2 

1301 -.006899 -.002063 -.005506 -.002639 .000591 .000117 
1302 -.006882 -.002052 -.006548 -.002150 .001347 .000061 
1303 -.006818 -.on2r.n -.0064~0 -.nOI:27] .000g<;g .000060 
1304 -.006761 -.001970 -.005195 -.001819 .001735 .000066 
1305 -.006758 -.002005 -.006307 -.001045 .002137 .000022 
1306 -.006729 -.002027 -.006280 -.001164 . 001.931 .00001,8 
1307 -.006666 -.002039 -.005107 -.000633 .002372 -.000005 
1308 -.006715 -.002081 -.006262 .000221 .002351 -.000023 
1.309 -.006729 -.002114 -.006104 -.000138 .002380 -.000027 
1.310 -.006712 -.0021.45 -.005240 .000731 .002432 -.000074 
1311 -.006799 -.002140 -.006510 .001491 .002023 -.000061 
131.2 -.0068.% -.0021.42 -.006609 .001209 .002265 -.000062 
1313 -.006847 -.002146 -.005555 .002018 .001851 -.000124 
1314 -.006917 -.002075 -.006888 .002522 .001109 -.000084 
111,5 -.006940 -.002036 -.007025 .002435 .0014.S2 -.000079 
1316 -.006935 -.002013 -.005985 .002934 .000651 -.000139 
1317 -.006934 -.001926 -.007310 .003018 -.000274 -.000083 
131.8 -.006912 -.001900 -.007444 .003111 .000020 -.000072 
1319 -.006878 -.001901 -.006411 .003124 ... 000961 -.000113 
1320 -.006823 -.001858 -.007760 .002734 -.001851 -.000055 
1321 -.006791 -.001883 -.0078,,8 .on?CJ1'! -.001611 -.000040 
1322 -.006769 -.001933 -.006718 .002400 -.002490 -.000062 
1323 -.006705 -.001945 -.008020 .001581 -.003078 -.000022 
1324 -.006678 -.001.988 -.008056 .001839 -.002959 -.000006 

1325 -.006689 -.002049 -.006830 .000924 -.003401 .000008 
1326 -.006650 -.002099 -.008009 -.000087 -.003461 .000019 
1327 -.006666 ... 002148 -.007968 .00017(, -.003434 .000035 
1328 -.00672·} -.002186 -.006701 -.000822 -.003346 .000077 
1329 -.006739 -.002231 -.007834 -. U(H"]U} -.UU:.!!:!II] .000054 
1330 -.006771. -.002255 -.007174 -.001410 -.002959 .000067 
1331 -.006845 -.002234 -.006353 -.002189 -.002381 .000123 
1332 -.006865 -.002254 -.007386 -.002665 -.001529 .000073 
1333 -.006884 -.002254 -.007178 -.002375 -.001803 .000081 

1334 -.006919 -.002184 -.005657 -.002691 -.000807 .000136 
1335 -.006928 ... 002177 -.007015 -.002833 .000135 .000076 
1336 -.006924 -.0021.51. -.006826 -.002695 -.000178 .000081. 

2201 -.009902 -.002994 -.001949 -.000431 -.000028 .0OOOl? 
2202 -.009872 -.002958 -.001926 -.000719 .000373 .000036 
7./:01 -.009853 -.00/:90 -.001873 -.000787 .000332 .000005 
2204 -.009847 -.002949 -.001752 -.000350 .000217 .000013 
2205 -.009816 -.002941 -.001756 -.000431 .000749 .000022 
2206 -.009805 -.002944 -.00J.741. -.000476 .00073J. -.000004 
2207 -.009811 -.002957 -.001686 -.000099 .000385 .000006 
2208 -.009788 -.002965 -.001753 .000039 .000876 .000015 
7.209 -.009784 -.002973 -.001760 -.00001J. .000874 -.000009 
2210 -.009799 -.002981 -.001731 .000179 .000388 .000005 
2211 -.009781 -.003001 -.001817 .000501 .000727 .000016 
221.2 -.009781. -.003010 -.00J.843 .000454 .000742 -.0000J.3 
2213 -.009807 -.003006 -.001871 .000432 .000218 -.000003 
2214 -.009808 -.003022 -.002012 .000804 .000323 .000004 
2215 -.009820 -.003017 -.002075 .000733 .000361 -.000027 
2216 -.009847 -.002989 -.002121 .000510 -.000035 -.000001 
2217 -.009855 -.003015 -.002266 .000821 -.000094 .000019 
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2218 -.009864 -.003026 -.002292 .000814 -.000006 -.000012 
2219 -.009873 -.003003 -.002277 .000510 -.000234 .000015 
2220 -.009907 -.003041 - .00234.1 .000713 -.000447 .000044 
2221 -.009936 -.003071 -.002322 .000780 -.000403 .000010 
2222 -.009943 -.003062 -.002289 .000440 -.000487 .000020 
7.223 -.009984 -.003073 -.002318 .000440 -.000801 .000026 
2224 -.009995 -.003066 -.002309 .000486 -.000779 -.000014 
2225 -.009975 -.003041 -.002279 .000187 -.000658 .000004 
2226 -.01000A -.003031 -.002307 -.000011 -.000920 .000023 
2227 -.010009 -.003020 -.002298 .000045 -.000923 -.000011 
2228 -.009987 -.003009 -.002226 -.000097 -.000663 .000009 
2229 -.010017 -.002979 -.002212 -.000453 -.000795 .000027 
2230 -.010010 -.002970 -.002199 -.000411 -.000822 -.000012 
2231 -.009981 -.002975 -.002129 -.000357 -.000496 -.000005 
2232 -.009979 -.002956 - .002137 -.000770 -.000416 .000003 
2233 -.009954 -.002980 -.002153 -.000708 -.000456 -.000028 
2234 -.009928 -.003005 -.002073 -.000429 -.000231 .000000 
2235 -.00991.9 -.002974 -.002095 -.000A23 .000002 .00001.A 
2236 -.009911 -.002979 -.002081 -.000820 -.000079 -.000011 
2301 -.009817 -.002975 -.005980 .000668 -.000368 .000003 
2302 -.009795 -.002954 -.006758 .000780 -.000261 .000005 
2303 -.009777 -.002956 -.006658 .000500 -.000794 -.000002 
2304 -.009771 -.002979 -.005663 .000550 -.000687 -.000001 
2305 -.009746 -.002989 -.006513 .0006A2 -.000661. -.000002 
2306 -.009740 -.003013 -.006486 .000157 -.000972 -.000008 
2307 -.009755 -.003045 -.005570 .000236 -.000887 -.000009 
2308 -.009749 -.003071 -.006470 .000353 -.000913 -.OOOOOA 
2309 -.009765 -.003096 -.006513 -.000244 -.000902 -.000013 
2310 -.009800 -.003115 -.005706 -.000116 -.000859 -.000015 
2311 -.009808 -.003136 -.006718 -.000025 -.000921 -.0000l! 
2312 -.009832 -.003145 -.006820 -.000534 -.000597 -.000017 
2313 -.009877 -.003131 -.006033 -.000383 -.000629 -.000021 
231.4 -.0098% -.003132 - .007101 -.000304 -.000731. -.000015 
2315 -.009920 -.003111 -.007242 -.000569 -.000203 -.000021 
2316 -.009945 -.003065 -.006471 -.000459 -.000321 -.000020 
231.7 -.009947 -.003072 -.0075.1"1 -.000422 -.000463 -.000006 
2318 -.009946 -.003071 -.007669 -.000390 .000100 -.000011 
2319 -.009938 -.003044 -.006907 -.000376 -.000080 -.000007 
2320 -.009946 -.003086 -.007985 -.000417 -.000235 .000011 
2321 -.009958 -.003128 -.008087 -.000115 .000246 .000006 
2322 -.009952 -.003140 -.007227 -.000215 .000085 .000007 
2323 -.009982 -.003184 -.008249 -.000351 -.000038 .000016 
2.124 -.00<)997 -.OO1?U -.008286 .000141 .000236 .000009 
2325 -.009992 -.003227 - .00'7338 -.000026 .000166 .OOOOIA 
2326 -'.010051 -.003255 -.008241. -.00021.4 .0001.41. .000028 
2327 .01009'1 -,003272 -.000199 .000334 .000150 .000023 
2328 -.010125 -.003283 -.007206 .000157 .000189 .000037 
2329 - .01.0215 -.003265 -.00S062 .000001 .000278 .000041 
2330 -.010274 -.003247 -.007948 .000508 .000012 .000034 
2331 -.010313 -.003227 -.006852 .000390 .000124 .000046 
2332 -.010373 -.003168 -.007606 .000329 .000271. .000043 
2333 -.010400 -.003133 -.007404 .000618 -.000159 .000037 
2334 -.010419 -.003088 -.006092 .000692 -.000595 .000059 
/.335 -.009825 -.002920 -.007256 .000689 -.000??1 - .OCJOOO9 
2336 -.009822 -.002945 -.007031 .000656 -.000434 -.OOOOOS 
3201 -.012290 -.003792 -.002500 -.000436 -.000011 .000015 
3202 -.012284 -.003776 -.002451 -.000730 .000350 ,000021 
3203 -.012275 -.003755 -.002378 -.000788 .000325 .000028 
3204 -.012262 -.003??.7 -.002265 -.000357 .000232 .000019 
3205 -.012259 -.003722 -.002248 -.000440 .000734 .000009 
3206 -.012249 -.003713 -.002226 -.000468 .000724 .000019 
3207 -.012231 -.003699 -.002185 -.000105 .000401 .000013 
3208 -.012230 -.003697 -.002236 .000034 .000864 .000005 
3209 -.012220 -.003694 -.002248 .000001 .000863 .000015 
3210 -.012202 -.003692 -.002237 .000172 .000404 .000011 
3211 -.012197 -.003692 -.002310 .000500 .000723 .000007 
3212 -.0121S6 -.003696 -.002351 .000472 .000731 .000011 
3213 -.012175 -.003700 -.002402 .000427 .000235 .000002 

,!" 
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3214 -.012180 -.003689 -.002534 .000818 .000320 -.000011 
3215 -.012184 -.003679 -.002623 .000759 .000341 -.000008 
3216 -.012185 -.003673 -.002697 .000504 -.000018 .000003 
3217 -.012184 -.003676 -.002829 .000840 -.000097 .000005 
3218 -.012183 -.003685 -.002873 .000832 -.000028 .000004 
3219 -.012182 -.003688 -.002878 .000496 -.000209 .000016 
3220 -.012195 -.003711 -.002925 .000737 -.000454 .000033 
3221 -.012219 -.003752 -.002911 .000800 -.000428 .000033 
3222 -.012234 -.00.1777 -.002895 .000433 -.0004nO .000025 
3223 -.012249 -.003785 -.002901 .000469 -.000823 .000011 
3224 -.012254 -.003787 -.002889 .000497 -.000808 .000003 
3225 -.012253 -.003785 -.00287] .000180 -.000h21 .OOOOOR 
3226 -.012265 -.003785 -.002880 .000003 -.000946 .000011 
3227 -.012271 -.003784 -.002866 .000039 -.000949 .000009 
3228 -.012278 -.003784 -.002810 -.000100 -.000630 .000013 
3229 -.012295 -.003773 -.002776 -.000450 -.000826 .000017 
3230 -.012303 -.003769 -.002750 -.000426 -.000843 .000011 
3231 -.012307 -.003766 -.002698 -.0003"0 -.000";;:;7 -.000002 
3232 -.012301 -.003777 -.002691 -.000780 -.000437 -.000014 
3233 -.012286 -.003806 -.002698 -.000722 -.000456 - .0000ll 
3234 -.012284 -.003812 -.002642 -.000437 -.000200 .000001 
3235 -.012286 -.003807 -.002648 -.000824 -.000012 .000008 
3236 -.012288 -.003806 -.002620 -.000824 -.000081 .000012 
3301 -.012532 -.003741 -.006274 .000226 -.000200 .000029 
3302 -.012498 -.003697 -.006896 .000368 -.000079 .000027 
3303 -.012453 -.003655 -.006794 .000157 -.000476 .000027 
3304 -.012399 -.003623 -.005956 .000202 -.000.>11 .000022 
3305 -.012359 -.003620 -.006649 .000381 -.000277 .000016 
3306 -.012318 -.003623 -.006621 -.000013 -.000508 .000016 
3307 -.012;074 -.003632 -.005860 .000097 -.000377 .000011 
3308 -.012258 -.003653 -.006606 .000261 -.000428 .000006 
3309 -.012242 -.003676 -.006651 -.000182 -.000420 .000006 
3310 -.01.2226 -.003699 -.005998 -.000009 -.000357 .000002 
3311 -.012230 -.003717 -.006855 .000108 -.000472 -.000001 
3312 -.012232 -.003733 -.006958 -.000275 -.000231 -.000002 
3313 -.012218 -.003742 -.0061.11 -.000083 -.000269 -.000008 
3314 -.012258 -.003730 -.007240 -.000018 -.000430 -.000012 
3315 -.012272 -.003710 -.007383 -.000219 -.000033 -.OOOOll 
3316 -.012276 -.003692 -.006772 -.000076 -.000169 -.000010 
3317 -.012271 -.003682 -.007674 -.000087 -.000351 -.000006 
3318 -.012260 -.003679 -.007814 -.000066 .000074 -.000006 
3319 -.012244 -.003675 -.00721.3 -.000026 -.000131 -.000003 
3320 -.012233 -.003701 -.008129 -.000127 -.000290 .000009 
3321 -.012236 -.003751 -.008233 .000103 .000076 .0000ll 
.1322 -.012236 -.003790 -.007540 .000019 -.000121 .000007 
3323 -.012235 -.003824 -.008395 -.000164 -.000215 .000009 
3324 -.012235 -.003857 -.008433 .000213 -.000005 .000008 
3325 -.012238 -.003890 -.007650 .000046 -.000126 .000012 
3326 -.012265 -.003924 -.008389 -.000167 -.000107 .000018 
3327 -.012297 -.003952 -.008347 .000250 -.000100 .000018 
3328 -.012339 -.003971 -.007517 .000045 -.OOOlOR .000025 
3329 -.012398 -.003975 -.008208 -.000114 .000025 .000028 
3330 -.012450 -.003969 -.008092 .000273 -.000178 .000027 
3131 -.0124% -.003951 -.007159 .000105 -.000093 .000028 
3332 -.012526 -.003936 -.007751 .000045 .000107 .000021 
3333 -.012541 -.003928 -.007528 .000308 -.000314 .000022 
3334 -.012558 -.003891 -.006434 .0001.88 -.000026 .000032 
3335 -.012563 -.003842 -.007366 .000209 .000152 .000026 
3336 -.012554 -.003797 -.007182 .000250 -.000399 .000027 
4201 -.013661 -.004182 -.002730 -.000516 .000038 .000013 
4202 -.013654 -.004173 -.002638 -.000674 .000284 .000018 
4203 -.013643 -.004154 -.002553 -.000705 .000296 .000027 
4204 -.013628 -.004128 -.002483 -.000420 .000306 .000022 
4205 -.013619 -.004124 -.002418 -.000417 .000639 .000013 
4206 -.013605 -.004116 -.002392 -.000403 .000655 .000023 
4207 -.013581 -.004103 -.002396 -.000134 .000500 .000018 
4208 -.013575 -.004104 -.002401 .000012 .000771 .000009 
4209 -.013561 -.004104 -.002417 .000026 .000771 .000021 
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4210 -.013536 -.004105 -.002450 .000183 .000502 .000017 
4211 -.013528 -.004112 -.002477 .000440 .000657 .000012 
4212 -.013514 -.004121 -.002528 .000455 .000643 .000017 
4213 -.013500 -.004131 -.002623 .000472 .000313 .000008 
4214 - .013505 -.004127 -.002708 .000749 .000300 -.000006 
4215 -.013510 -.004120 -.0028]0 .000722 .000282 -.000001 
4216 -.013510 -.004124 -.002932 .000578 .000028 .000008 
4217 -.013512 -.004130 -.003017 .000791 -.000081 .000005 
4218 -.OU51.4 -.004135 -.003075 .000777 -.000056 .000005 
4219 -.013516 -.004140 -.003118 .000549 -.000186 .000017 
4220 -.013531 -.004161 -.003105 .000670 -.000381 .000025 
4?21 -.013565 -.004209 -.003163 .000774 -.000404 .000011. 
4222 -.013579 -.004234 -.003149 .000513 -.000416 .000036 
4223 -.013601 -.004240 -.003077 . 0004 65 -.000739 .000014 
4224 -.013610 -.004241. -.003069 .000435 -.000763 .000006 
4225 -.013614 -.004238 -.003J05 .0001 7'1 -.000655 .000012 
4226 -.013628 -.004234 -.003075 .000026 -.000882 .000014 
4227 -.01.3639 -.004230 -.003058 .000018 -.OOORfl5 .00001.2 
4228 -.013649 -.004226 -.003045 -.000125 -.000663 .000016 
4229 -.013664 -.004212 -.002969 - .000392 -.000783 .000019 
4230 -.01.3675 -.004202 -.002934 -.000410 -.000775 .000015 
4231 -.013681 -.004194 -.002930 -.000421 -.000484 .000004 
4232 -.013675 -.004198 -.002883 -.000711 -.000430 -.000006 
4233 -.013664 -.004212 -.002878 -.000681 -.000407 -.000001 
4234 -,013664 -.004208 -.002874 -,.000526 -.0001B8 .000009 
4235 -.013663 -.004200 -.002839 -.000766 -.000040 .000009 
4236 -.0l366? -.0041.96 -.002800 -.000757 -.000060 .0000l3 
4301 -.013867 -.004140 -.006394 .000133 -.000126 .000026 
4302 -.013838 -.004104 -.006943 .000223 .000066 .000024 
4303 - .013799 -.004066 -.006840 -.000007 - . 000:~48 .000026 
4304 -.013746 -.004035 -.006075 .000116 -.000183 .000021 
4305 -.013708 -.004031 -.006696 .000288 -.000063 .000016 
4306 -.OU666 -.004.032 -.00fi66fl -.000124 -.000302 .000017 
4307 -.013619 -.004040 -.005978 .000056 -.000218 .000012 
4308 -.013599 -.004060 -.006653 .000260 -.000198 .000007 
4309 -.01.3.')79 -.00408] -.006698 -.00020? -.00019') .000008 
4310 -.013555 -.004107 -.006117 .000008 -.000210 .000005 
4311 -.013554 -.004128 -.006901 . 000189 -.000281?· .000001 
4312 -.013550 -.004148 -.007005 -.000220 -.000045 .000002 
4313 -.013551 -.004166 -.006451 -.000040 -.000168 -.000005 
4314 -.013569 -.004160 -.007286 .000091 -.000332 -.000010 
4315 -.0]3583 -.004146 -.007431 -.000139 .000084 -.000008 
4316 -.013588 -.004141 -.006894 -.000051 -.000113 -.000007 
4317 -.013589 -.004136 -.007722 -.000012 -.000323 -.000006 
4318 -.013582 -.004131. -.007863 -.00000l. .000138 -.000005 
4319 -.013574 -.004129 -.007336 -.000022 -.000092 -.000003 
4320 -.013569 -.004151 -.008177 -.000084 -.000301 .000011 
~32] - .013583 -.004206 - JJ0828? .000137 .000121 .rJOOO16 
4322 -.013588 -.004238 -.007665 .000005 -.000070 .000004 
4323 -.013595 -.004268 -.008443 -.000170 -.000226 .000008 
4324 -.01.3598 -.004295 -.008481 .000244 .000008 .000007 
4325 -.013605 -.004319 -.007774 .000031 -.000073 .000011 
4326 -.013630 -.004344 -.008438 -.000202 -.000109 .000015 
~327 -.01366? -.004365 -.008396 .000?59 -.000106 .000017 
4328 -.013699 -'.004377 -.007641 .000031 -.000065 .000021 
4""0.>L. _ -.013749 -.004375 -.008256 -.000177 .000024 .000024 
4330 -.013797 -.004365 -.008140 .000242 -.000208 .000024 
4331 -.013837 -.004345 -.007283 .000076 -.000065 .000023 
4332 -.013861 -.004328 -.007800 -.000051 .000115 .000018 
~333 -.013876 -.004313 -.007568 .000216 -.000331 .000021 
4334 -.013888 -.004274 -.006574 .000136 -.000029 .000027 
4335 -.013892 -.004228 -.007398 .000076 .000214 .000025 
4336 -.013887 -.004187 -.007234 .000097 -.000350 .000025 

(~~t~~;
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5.9.3 Rasia Perpindahan Titik Pada Struktur Oengan dan Tanpa Oinding Geser 

Tabel 5.23 Rasia Perpindahan Titik Pada Struktur 

No. Joint Perpindahan arah X Peroindahan arah Y Perpindahan arah Z 

Dengan Tanpa Rasia Dengan Tanpa Rasio Dengan Tanpa raslo 

-0.001354 -0001459 0.931101 -0.001213 -0006722 0.18 -0.000249 -0.002103 0.12 
1113 -0.001273 -0.006708 0.19 -0.000315 -0.002017 0.16 -0.001349 -0.001462 0.92 
1125 -0.001256 -0.006692 0.19 -0.000304 -0.002036 0.15 -0.001390 -0.001610 0.86 
1201 -0.001214 -0.006641 0.18 -0.000240 -0.002106 0.11 -0.001310 -0.001022 1.28 
1213 -0.001256 -0.006629 0.19 -0.000308 -0.001964 0.16 -0.001315 -0.000975 1.35 
1225 -0.001261 -0.006658 0.19 -0.000316 -0.002026 0.16 -0.001530 -0.001245 1.23 
1301 -0.001235 -0.006899 0.18 -0.000248 -0.002063 0.12 -0005667 -0.005506 1.03 

, 
1313 -0.001291 -0.006847 0.19 -0.000326 -0.002146 0.15 -0.005651 -0.005555 1.02 
1325 -0.001252 -0.006689 0.19 -0.000305 -0.002049 0.15 -0.006053 -0.006830 0.89 
2201 -0.002278 -0.009902 0.23 -0.000434 -0.002994 0.14 -0.002393 -0.001949 1.23 
2213 -0.002283 -0.009807 0.23 -0.000751 -0.003006 0.25 -0.002395 -0.001871 1.28 
2225 -0.002395 -0.009975 0.24 -0.000637 -0.003041 0.21 -0.002742 -0.002279 1.20 
2301 -0.002259 -0.009817 0.23 -0.000398 -0.002975 0.13 -0.006176 -0.005980 1.03 
2313 -0.002266 -0.009877 0.23 -0.000790 -0.003131 0.25 -0.006162 -0.006033 1.02 
2325 -0.002437 -0.009992 0.24 -0.000640 -0.003227 0.20 -0.006575 -0.007338 0.90 
3201 -0.003290 -0.012290 0.27 -0.000803 -0.003792 0.21 -0.003009 -0.002500 1.20 
3213 -0.003359 -0.012175 0.28 -0.001027 -0.003700 0.28 -0.002998 -0.002402 1.25 
3225 -0.003295 -0.012253 0.27 -0.000926 -0.003785 0.24 -0.003425 -0.002871 1.19 
3301 -0.003286 -0.012532 0.26 -0.000812 -0.003743 0.22 -0.006492 -0.006274 1.03 
3313 -0.003368 -0.012238 0.28 -0.001026 -0.003742 0.27 -0.006480 -0.006331 1.02 
3325 -0.003289 -0.012238 0.27 -0.000919 -0.003890 0.24 -0.006899 -0.007650 0.90 
4201 -0.004088 -0.013661 0.30 -0.001089 -0.004162 0.26 -0.003251 -0.002730 1.19 
4213 -0.004174 -0.013500 0.31 -0.001272 -0.004131 0.31 -0.003227 -0.002623 1.23 
4225 -0.004053 -0.013614 0.30 -0.001214 -0.004238 0.29 -0.003684 -0.003105 1.19 
4301 -0.004059 -0.013867 0.29 -0.001103 -0.004140 0.27 -0.006620 -0.006394 1.04 
4313 -0.004172 -0.013551 0.31 -0.001261 -0.004166 0.30 -0.006609 -0.006451 1.02 
4325 -0.004046 -0.013605 0.30 -0.001195 -0.004319 0.28 -0.007029 -0.007774 0.90 

R<lsio perpindahan titik (joint displacement) pada struktur didapat dengan cara perpindahan titik pada 
strilktur dengan dinding geser dibagi dengan perpindahan titik pada struktur tanpa dinding geser. 

Oari tabel 5.23 dapat dilihat bahwa : 

a. Perpindahan titik arah X untuk stru!<tur dengan dinding geser lebih kecil daripada struktur tanpa
 

dinding ge!.er, y.~itu :
 

1) pada lantai 1 sebesar 18%-19%,
 

2) pada lantai 2 sebesar 23%-24%,
 

3) pada lantai 3 sebesar 26%-28%,
 

4) pada atap 5el)e5ar 29%-31 %.
 

SimpangalllelooSCII pade! ::;11 uklul d~IIYe!n tlirttling geser lerJadl pada lantal atas (atap) sebesar 29%-31 %.
 

Jadi dengan adanya dinding geser mampu mengurangi simpangan sebesar69% (100%dilcurangi 31%).
 

b. Perpindahan titik arah Y untuk struktur dengan dinding geser lebih kecil daripada struktur tanpa
 

dinding geser, yaitu :
 

1) pada lantai 1 sebesar 12%-16%,
 

2) pada lantai 2 sebesar 13%-25%,
 

3) pada lantai 3 sebesar 21 %-28%,
 

4) pada atap sebesar 26%-31 %.
 

Dengan dinding geser mampu mengurangi stmpangan sampai 69% (yaitu 100% dikurangi 31%).
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5.9.4 Perhitungan Volume Beton Dinding Geser dan Kolom Pengganti 

Dinding Geser 

a. Dinding Geser 

Volume = Luas Penampang x Tinggi
 

= (0,25 x 3,14 x (6,62 
- 6,42 

)) x 21,5
 

= 43,8815 m3
.
 

Jadi volwne beton dinding geser = 43,904 m3
. 

b. Kolom pengganti dinding geser diameter 46.5 em 

Volume = Luas Penampang x Tinggi
 

= (0,25 x 3,14 x 0,4652 
) x 21 5
 

= 36512m3
 , 

Jumlah kolom sebanyak 12 batang, maka :
 

Volume beton kolom pcngganti dinding = 12 x 3,6512
 

=43,814m3
. 

Maka volume beton antara dinding geser dan kolom penggantinya adaJah 

sarna. 

,.
 


