Daftar Isi

DAFTAR ISI
Halaman JUdUL............oooiii e I
Lembar PENGESANAN. ..........c.iiiiieie e i
Lembar PErNYALAAN .........coceeiiieiiiiiie et ii
ADSIIAK. .. WY
Kata PENGANTAL .......eeiiiiiii et vi
D 7= T g ] SRS viii
Daftar GAMDAY...........ve e e e e Xii
Daftar TADEI .......oeeeee e XV
BAB | PENDAHULUAN ..., -1
1.1. Latar Belakang Masalah.............ccccooiiiiiiiiiiiie I-1
1.2. ldentifikasi Masalah............ccccoveiiiiiiiie e I-3
1.3. Perumusan Masalah ...........cccccuveiiiieiiiie e I-3
1.4. Maksud dan Tujuan Penelitian ..........cccocoveviiiiiniiiniece e I-3
1.5. Manfaat Penelitian ..........ccocveiiiiiiiie e I-4
1.6. Ruang Lingkup dan Batasan Masalah..............c.ccccccceeviieiiiieeiinnnnn I-4
1.7. Sistematika PenuliSan............cccoviiiiiiiiiin e I-5
BAB Il TINJAUAN PUSTAKA ..ottt -1
2.1, TiNJAUAN UMUM ..o -1
2.2. Peraturan Gempa INdONESIA.........ccovvveiiire e -1
2.2.1 Peta Zonasi GEMPA........ccciureeiireeiireesieeesieeesireeesreeesseeens -2
2.2.2 Keutamaan Gempa dan Kategori Risiko Struktur Bangunan 11-3
2.2.3 Respons SPeKLral.........cccccccveiiiieiiiie e -4
2.2.4  Arah Pembebanan Gempa ..........ccccceeevvveeiiieesiie e -7
2.2.5 Ketidakberaturan TOrSi.......cccoooveiiiiiiieiiieiie e 11-8
2.2.6  Penentuan Prosedur ANaliSiS.........cccocveiviieiiennineiiiniiieninns 11-8
2.2.6.1 Prosedur Gaya Lateral Ekivalen ........................... -9
2.2.6.2 Analisis Spektrum Respons Ragam....................... 11-14
2.2.7 Beban StruKLUr ........ccoveiiiiieiee e 11-16
2.2.7.1 Beban Mati .......cooouviiiiiiiiiii e 11-16
viii

http://digilib.mercubuana.ac.id/



Daftar Isi

2.2.7.2 Beban Hidup .......cccooiiiieii 1-17
2.2.8 Kombinasi Pembebanan ............ccccooeiiiiiiiiiiin 11-18
2.2.9  Struktur Dual SYStem........ccceiiiiiiiiieie e 11-18
2.2.10 Prarencana Dinding Geser (Shear Wall)...........ccccccoeviiennnnnn 11-19
2.2.11 Kerangka Berpikir ........ccccovveiiiiiiiiieiie e 11-19
BAB 111l METODOLOGI PENELITIAN ..o -1
3.1, PendanulUuan..........ccoviiiiiiiic s -1
3.2. Denah Struktur, Data Bangunan dan Material Properties ............... -1
3.3. Prarencana dan Analisis Struktur.............cccccveeviieeviie e 11-3
3.3.1  Pembebanan .........ccccooiiiiie e 11-3
3.3.2 Prarencana Shear Wall.............ccccoovveiiiiieiiii e -4
3.3.3  Diagram AN .....ooiieeiiieie e -4
BAB IV HASIL DAN ANALISIS ... V-1
4.1, TiNJauan UmMUM ..oooiiieeiee e e e snen e snae e annee e V-1
4.2. Denah Struktur, Data Bangunan dan Material Properties .............. V-1
4.2.1 Denah Struktur EXiSting.......ccccovvveiiire e V-1
4.2.2 Data Bangunan .........ccccoiiiiiiiiiiiieeeeiii e 1V-5
4.2.3 Material Properti€s........ccccuviuveiiieeeiiieeiieeesieeesieeesvee e V-5
4.3. Perhitungan Pembebanan ...........ccccccoveiiiieiiiec s V-6
4.3.1 Pembebanan Pada Pelat Lantai Gedung .............cccccevvveennnen. V-6
4.3.2 Pembebanan Pada BaloK.............ccccovviiriiiiiiiniiiie s V-7
4.4, Kombinasi Pembebanan ..........ccccooveiiiiiiiiniiiiice e V-7
4.5, LoKasi Bangunan ..........ccccoiiieiiie i V-8
4.6. Kategori Risiko dan Keutamaan Gempa ...........cccceeevvvveeviveeesvnnennn, V-8
4.7, KeIAS SITUS ..ovvieiieiiieiiiee et V-8
4.8. RESPONS SPECIIUM .eiiiiiiiiiiiiiiii ettt et r e V-8
4.9. Kategori Desain Seismik (KDS) .......ccccooveiiiiii i, IV-10
4.10 Struktur EXIStING ....ccvveeiiieeiiie e IvV-11
4.10.1 Pemodelan StrUKLIUN ........c.coovieiieiiieiie e IV-11
4.10.2 Penentuan Kombinasi
Sistem Perangkai Dalam Arah yang Berbeda...................... IvV-17
iX

http://digilib.mercubuana.ac.id/



Daftar Isi

4.10.3 Menghitung Periode Fundamental Struktur......................... IV-18
4.10.4 Cek Ketidakberaturan TOrSI.......ccccocvveiiieeiiiiesiiieesiiee e 1V-20
4.10.5 Penentuan Prosedur AnaliSiS...........ccccevvvieiiiieiiiieeiiieenee, IV-23
4.10.6 Penentuan Berat Seismik Efektif............ccccovvviiiieiiiinnnnen. IV-24
4.10.7 Perhitungan Koefisien Respons Seismik ..........c.cccccevvvveninenn IvV-27
4.10.8 Perhitungan Geser Dasar Seismik ...........cccocoveviiiiieniiennns IV-28
4.10.9 Perhitungan Distribusi Vertikal Gaya Gempa ..................... 1V-29
4.10.10 Input Beban Gempa StatiK ...........ccevveiiiiiiiniiiieicen 1V-30
4.10.11 Input Respons Spectrum Gempa Rencana...............cceeeeee.. IV-31
4.10.12 Input Respons SPectrum Case...........ccocvverrvreinieeeniiieenne 1\V-32
4.10.13 Gaya Geser Dasar Nominal ..........ccccccovvieiiinieiiieiiennn IV-35
4.10.14 Partisipasi Ragam ..........ccceiviiiieiiiieiie e IvV-37
4.10.15 Pusat Massa dan Pusat Kekakuan .............ccccceveieeiiinnennnen. IV-38
4.10.16 Kontrol Simpangan Struktur...........c.cccooveviiiiiiiieiicennn 1V-38
4.10.17 Penentuan Letak Dinding Geser (Shear Wall).................... 1V-40
4.10.18 Prarencana Dinding Geser (Shear Wall)............cc.cccovveeneee. 1V-49
4.11 Struktur Model 1 (Shear Wall Konfigurasi 1) .........ccccceviveeiivenenne. 1V-49
4.11.1 Pemodelan StrUKLUN ..........coooviiiieiiienie e IV-49
4.11.2 Penentuan Kombinasi
Sistem Perangkai Dalam Arah yang Berbeda...................... IV-54
4.11.3 Menghitung Periode Fundamental Struktur......................... IV-55
4.11.4 Penentuan Berat Seismik Efektif............cccoviniiiiinniinnnns IV-57
4.11.5 Perhitungan Koefisien Respons SeismikK............ccccocevveenne.. IV-58
4.11.6 Perhitungan Geser Dasar SeismiK ..........cccccocovvevieeeiiieeennnen. 1V-60
4.11.7 Perhitungan Distribusi Vertikal Gaya Gempa ..................... 1V-60
4.11.8 Input Beban Gempa StatiK............cccoveeviveiiiie e, 1V-62
4.11.9 Input Respons Spectrum Gempa Rencana.............ccccvvveeenn. 1V-63
4.11.10 Input Respons SPectrum Case..........cccvvrvreeiieeensiiiiiirneneenns 1V-63
4.11.11 Gaya Geser Dasar Nominal ............cccccooeveevinecciie e, IV-65
4.11.12 Partisipasi Ragam ...........ccccvvveiiiieiiiic e IV-67
4.11.13 Cek Sistem Ganda .........cccevveeiieiiiieiieeie e IV-68
4.11.14 Kontrol Simpangan Struktur..............cccecveeviveeiiee e, IV-68
4.12 Struktur Model 2 (Shear Wall Konfigurasi 2) ........ccccccveevviiineennnn, 1\V-69
X

http://digilib.mercubuana.ac.id/



Daftar Isi

4.12.1 Pemodelan Struktur ...........ccooveiiieiiiie e 1\VV-69
4.12.2 Penentuan Kombinasi
Sistem Perangkai Dalam Arah yang Berbeda...................... IV-74
4.12.3 Menghitung Periode Fundamental Struktur......................... I\V-74
4.12.4 Penentuan Berat Seismik Efektif............ccccoovvvivieiiiinnnnnn. IV-76
4.12.5 Perhitungan Koefisien Respons Seismik ..........c.ccccevveninenn I\vV-77
4.12.6 Perhitungan Geser Dasar Seismik ...........cccocoveviiiiiniiniennns IV-79
4.12.7 Perhitungan Distribusi Vertikal Gaya Gempa ..................... IV-79
4.12.8 Input Beban Gempa Statik..........c.ccoviiiiiiiieniiiieseen IvV-81
4.12.9 Input Respons Spectrum Gempa Rencana..............c.cceeeneee.. 1V-82
4.12.10 Input Respons SPectrum Case..........cccocvveriireiiieeeiiieeenee 1V-83
4.12.11 Gaya Geser Dasar Nominal ...........cccccovvveiiiinieinieiiceninn V-84
4.12.12 Partisipasi Ragam ..........ccceiviiiiiiiienie e 1V-86
4.12.13 Cek Sistem Ganda ..........ceovvvveiiireiiiie e e IvV-87
4.12.14 Kontrol Simpangan Struktur...........c.cccooeeiiiniiienieennn IvV-87
4.13 Perbandingan Partisipasi Massa Ragam Ketiga Model .................. I1V-88
4.14 Perbandingan Simpangan Ketiga Model ............ccccovviveiiiieeiinnennn, V-89
4.15 Gaya Geser Tiap Lantai .......ccccccvereiiiieeiiieeiiiee e siee e siee e 1V-94
4.16 Penulangan Struktur Utama .........cccccceeevveeiiiee e 1V-96
4.16.1 Penulangan BaloK............ccccovveiiiiiiiiie e 1V-97
4.16.2 Penulangan Kolom ..........cccccveiiiieiiiec e IV-106
4.16.3 Penulangan Shear Wall..............cccccoovveiiini i IV-112
BAB V PENUTUP ....ooiiiiiiiiete et V-1
5.1, KeSIMPUIAN ..cccvviiiiii e V-1
0.2, SATAN oo V-4
Daftar PUSLAKA .......ooivieiiiiiiieiie e XVi
Xi

http://digilib.mercubuana.ac.id/





