
vii 
Intan Nuriskha Rachma, 2017 
PERBANDINGAN NILAI SIMPANGAN HORIZONTAL PADA RANGKA ECCENTRICALLY BRACED FRAMES (EBF)  
DENGAN KONFIGURASI RANGKA D-BRACED DAN SPLIT-K BRACED  
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 

DAFTAR ISI 

 

LEMBAR HAK CIPTA ........................................................................................................... i 

HALAMAN PENGESAHAN .................................................................................................. ii 

HALAMAN PERNYATAAN ............................................................................................... iii 

KATA PENGANTAR ............................................................................................................. iv 

ABSTRAK ................................................................................................................................ v 

ABSTRACT .............................................................................................................................. vi 

DAFTAR ISI........................................................................................................................... vii 

DAFTAR TABEL .................................................................................................................... x 

DAFTAR GAMBAR .............................................................................................................. xii 

DAFTAR LAMPIRAN ........................................................................................................ xiii 

BAB I PENDAHULUAN ......................................................................................................... 1 

1.1 Latar Belakang ............................................................................................................... 1 

1.2 Identifikasi Masalah ....................................................................................................... 2 

1.3   Batasan Masalah ............................................................................................................. 2 

1.4 Rumusan Masalah .......................................................................................................... 3 

1.5   Tujuan Penelitian............................................................................................................ 3 

1.6 Manfaat Penelitian ......................................................................................................... 3 

1.7 Sistematika Penulisan .................................................................................................... 3 

BAB II LANDASAN TEORI .................................................................................................. 5 

2.1 Tinjauan Pustaka .............................................................................................................. 5 

2.2 Sistem Penahan Geser ...................................................................................................... 6 

2.3 Komponen Sistem Bresing Konsentrik ............................................................................ 6 

2.4 Sistem Portal .................................................................................................................... 7 

2.5 Braced Frame Systems ..................................................................................................... 7 

2.6 Persyaratan Perencanaan Bangunan Tahan Gempa ......................................................... 9 

2.6.1 Ketentuan Umum .................................................................................................. 9 

2.6.2 Gempa Rencana .................................................................................................... 9 

2.6.3 Parameter Percepatan Terpetakan ......................................................................... 9 

2.6.4 Jenis tanah dan Koefisien Situs ........................................................................... 11 



viii 
Intan Nuriskha Rachma, 2017 
PERBANDINGAN NILAI SIMPANGAN HORIZONTAL PADA RANGKA ECCENTRICALLY BRACED FRAMES (EBF)  
DENGAN KONFIGURASI RANGKA D-BRACED DAN SPLIT-K BRACED  
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 

2.6.5 Koefisien Situs dan Parameter Respons Spektral Percepatan Gempa Maksimum 

yang Dipertimbangkan Risiko-Tertarget (MCER) .............................................. 11 

2.6.6 Parameter Percepatan Spektral Desain................................................................ 12 

2.6.7 Spektrum Respons Desain .................................................................................. 12 

2.6.8 Faktor Keutamaan dan Kategori Risiko Struktur bangunan ............................... 13 

2.6.9 Batas Layan dan Batas Ultimet ........................................................................... 15 

2.6.10 Analisis Dinamik Respon Spektra .................................................................... 16 

2.7 Kombinasi Pembebanan ................................................................................................. 18 

2.8 Eccentrically Braced Frame (EBF) ............................................................................... 19 

2.8.1 Link ...................................................................................................................... 20 

2.8.2 Pengaku Link ...................................................................................................... 21 

2.8.3 Panjang Link ....................................................................................................... 23 

2.8.4 Sudut Rotasi Link ................................................................................................ 25 

2.8.5 Kuat Geser Link .................................................................................................. 26 

2.9 Balok di Luar Link ......................................................................................................... 27 

2.10 Komponen Struktur Lentur (SNI 03–1729–2002) ....................................................... 27 

2.10.1 Kelangsingan Penampang ................................................................................. 28 

2.10.2 Kuat lentur penampang dengan pengaruh tekuk lateral .................................... 28 

2.10.3 Amplifikasi Momen .......................................................................................... 29 

2.10.4 Komponen Struktur yang Mengalami Gaya kombinasi .................................... 29 

BAB III METODE PENELITIAN ....................................................................................... 30 

3.1 Diagram Alir Penelitian ............................................................................................... 30 

3.2 Pemodelan Struktur ...................................................................................................... 32 

3.2.1 Properti Material ................................................................................................. 32 

3.2.2 Geometri  dan Pemodelan Struktur .................................................................... 32 

3.2.3 Dimensi Struktur  Elemen Link, Bracing, dan Beam Outside Link ................... 37 

BAB IV HASIL DAN PEMBAHASAN ............................................................................... 40 

4.1 Analisis ......................................................................................................................... 40 

4.1.1 Pembebanan Pada Struktur Existing ................................................................... 40 

4.1.2 Beban Gravitasi .................................................................................................. 40 

4.1.3 Beban Gempa ..................................................................................................... 42 

4.1.4 Kombinasi Pembebanan ..................................................................................... 45 



ix 
Intan Nuriskha Rachma, 2017 
PERBANDINGAN NILAI SIMPANGAN HORIZONTAL PADA RANGKA ECCENTRICALLY BRACED FRAMES (EBF)  
DENGAN KONFIGURASI RANGKA D-BRACED DAN SPLIT-K BRACED  
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 

4.1.5 Batasan Periode Struktur (T) .............................................................................. 45 

4.1.6 Simpangan Horisontal Struktur Existing ............................................................ 46 

4.1.7 Perencanaan Link EBF ....................................................................................... 50 

4.1.8 Perencanaan Bracing EBF .................................................................................. 57 

4.1.9 Perencanaan Balok di Luar Link ........................................................................ 60 

4.2 Simpangan Horizontal Bracing D-EBF ....................................................................... 66 

4.2.1 Kontrol Batas Layan dan Ultimet ....................................................................... 67 

4.2.2 Kontrol Respon Spektrum .................................................................................. 68 

4.2.3 Kontrol Rotasi Link ............................................................................................ 70 

4.3 Simpangan Horizontal Bracing K-EBF ....................................................................... 71 

4.3.1 Kontrol Batas Layan dan Ultimet ....................................................................... 72 

4.3.2 Kontrol Respon Spektrum .................................................................................. 73 

4.3.3 Kontrol Rotasi Link ............................................................................................ 75 

4.4 Pembahasan .................................................................................................................. 76 

BAB V SIMPULAN DAN REKOMENDASI ...................................................................... 84 

5.1 Simpulan ...................................................................................................................... 84 

5.2 Implikasi dan Rekomendasi ......................................................................................... 84 

DAFTAR PUSTAKA ............................................................................................................. 85 

LAMPIRAN............................................................................................................................ 86 

 

 

 

 

 

 

 

 

 

 

 



x 
Intan Nuriskha Rachma, 2017 
PERBANDINGAN NILAI SIMPANGAN HORIZONTAL PADA RANGKA ECCENTRICALLY BRACED FRAMES (EBF)  
DENGAN KONFIGURASI RANGKA D-BRACED DAN SPLIT-K BRACED  
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 

 

 

 

 

DAFTAR TABEL 

 

Tabel 2. 1   Koefisien situs, Fɑ ................................................................................................. 11 

Tabel 2. 2   Koefisien situs, Fv ................................................................................................. 11 

Tabel 2. 3   Kategori risiko bangunan gedung dan non gedung untuk beban gempa .............. 13 

Tabel 2. 4   Faktor Keutamaan Gempa .................................................................................... 15 

Tabel 2. 5   Momen kritis untuk tekuk ..................................................................................... 28 

Tabel 3. 1   Balok sebelum mendapatkan bracing EBF .......................................................... 37 

Tabel 3. 2   Dimensi elemen struktur bracing, link, dan beam outside link tipe D-EBF ......... 38 

Tabel 3. 3   Dimensi elemen struktur bracing, link, dan beam outside link tipe K-EBF ......... 38 

Tabel 4. 1   Berat bangunan total per lantai ............................................................................. 43 

Tabel 4. 2   Nilai parameter perioda pendekatan Ct dan x ....................................................... 46 

Tabel 4. 3   Batasan simpangan struktur existing arah x .......................................................... 47 

Tabel 4. 4   Batasan simpangan struktur struktur existing arah y ............................................ 47 

Tabel 4. 5   Kontrol batas layan dan ultimet arah x ................................................................. 48 

Tabel 4. 6   Kontrol batas layan dan ultimet arah y ................................................................. 48 

Tabel 4. 7   Partisipasi massa model struktur existing ............................................................. 49 

Tabel 4. 8   Perbandingan gaya geser dasar statik dan dinamik .............................................. 50 

Tabel 4. 9   Profil Link D-EBF ................................................................................................ 51 

Tabel 4. 10 Profil Link K-EBF ................................................................................................ 54 

Tabel 4. 11 Profil baja braced yang digunakan Wx hitung < Wx rencana .............................. 57 

Tabel 4. 12 Profil baja beam yang digunakan Wx hitung < Wx rencana ................................ 60 

Tabel 4. 13 Profil baja beam yang digunakan Wx hitung < Wx rencana ................................ 64 

Tabel 4. 14 Simpangan horisontal bracing D-EBF arah x....................................................... 66 

Tabel 4. 15 Simpangan horisontal bracing D-EBF arah y....................................................... 67 

Tabel 4. 16 Kontrol batas layan dan ultimet arah x ................................................................. 68 

Tabel 4. 17 Kontrol batas layan dan ultimet arah y ................................................................. 68 



xi 
Intan Nuriskha Rachma, 2017 
PERBANDINGAN NILAI SIMPANGAN HORIZONTAL PADA RANGKA ECCENTRICALLY BRACED FRAMES (EBF)  
DENGAN KONFIGURASI RANGKA D-BRACED DAN SPLIT-K BRACED  
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 

Tabel 4. 18 Partisipasi massa model duadengan bresing D-EBF ............................................ 69 

Tabel 4. 19 Perbandingan gaya geser dasar statik dan dinamik .............................................. 70 

Tabel 4. 20 Kontrol sudut rotasi link bracing D-EBF arah x .................................................. 71 

Tabel 4. 21 Kontrol sudut rotasi link bracing D-EBF arah y .................................................. 71 

Tabel 4. 22 Simpangan horisontal model tiga dengan bracing K-EBF arah x ........................ 72 

Tabel 4. 23 Simpangan horisontal model tiga dengan bracing K-EBF arah y ........................ 72 

Tabel 4. 24 Kontrol batas layan dan ultimet arah x ................................................................. 73 

Tabel 4. 25 Kontrol batas layan dan ultimet arah y ................................................................. 73 

Tabel 4. 26 Partisipasi massa model tiga dengan bresing K-EBF ........................................... 74 

Tabel 4. 27 Perbandingan gaya geser dasar statik dan dinamik .............................................. 75 

Tabel 4. 28 Kontrol sudut rotasi link bracing K-EBF arah x .................................................. 76 

Tabel 4. 29 Kontrol sudut rotasi link bracing K-EBF arah y .................................................. 76 

Tabel 4. 31 Perbandingan perubahan simpangan horisontal sebelum dan sesudah dipasang  

bracing EBF tipe D dan K arah x ......................................................................... 77 

Tabel 4. 32 Perbandingan perubahan simpangan horisontal sebelum dan sesudah dipasang  

bracing EBF tipe D dan K arah y ......................................................................... 77 

Tabel 4. 33 Perbandingan perubahan periode getar struktur ................................................... 79 

Tabel 4. 34 Perbandingan Berat strutkur ketiga model............................................................ 80 

Tabel 4. 35 Perbandingan tahanan momen yang diterima balok ............................................. 81 

Tabel 4. 36 Lanjutan perbandingan tahanan momen yang diterima balok .............................. 81 

 

 

 

 

 

 

 

 

 

 



xii 
Intan Nuriskha Rachma, 2017 
PERBANDINGAN NILAI SIMPANGAN HORIZONTAL PADA RANGKA ECCENTRICALLY BRACED FRAMES (EBF)  
DENGAN KONFIGURASI RANGKA D-BRACED DAN SPLIT-K BRACED  
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 

 

 

 

 

 

 

DAFTAR GAMBAR 

 

Gambar 2. 1   Perilaku inelastis sistem portal daktail (SMF) .................................................... 7 

Gambar 2. 2   Konfigurasi Concentrically Braced Frame (CBF) ............................................. 8 

Gambar 2. 3   Konfigurasi bracing pada sistem EBF ................................................................ 9 

Gambar 2. 4   Ss gempa maksimum yang dipertimbangkan ririko tertarget (MCER) SB ........ 10 

Gambar 2. 5   S1 gempa maksimum yang dipertimbangkan ririko tertarget (MCER) ............. 10 

Gambar 2. 6   Spektrum respon desain .................................................................................... 15 

Gambar 2. 7   Simpangan yang terjadi pada struktur portal .................................................... 16 

Gambar 2. 8   Konfigurasi bracing pada sistem EBF .............................................................. 20 

Gambar 2. 9   Konfigurasi bracing pada sistem EBF .............................................................. 21 

Gambar 2. 10 Pengaku pada link ............................................................................................. 22 

Gambar 2. 11 EBF dengan W-shape bracing (x < e). ............................................................. 23 

Gambar 2. 12 EBF dengan W-shape bracing (x > e). ............................................................. 23 

Gambar 2. 13 Aksi geser dan lentur pada link ......................................................................... 23 

Gambar 2. 14 Diagram momen link ........................................................................................ 24 

Gambar 2. 15 Link rotation angle untuk Split-K-braced EBF ................................................ 25 

Gambar 2. 16 Link rotation angle untuk D braced EBF .......................................................... 26 

Gambar 3. 1   Diagram alir penelitian ...................................................................................... 30 

Gambar 3. 2   Lanjutan diagram alir penelitian ....................................................................... 31 

Gambar 3. 3   Model struktur 3D tanpa bracing ...................................................................... 33 

Gambar 3. 4   Portal arah arah x-11 sumbu EF dan CB dengan pengaku EBF tipe K dan D .. 33 

Gambar 3. 5   Portal arah arah x-10 sumbu A2-A3 dengan pengaku EBF tipe K ................... 34 

Gambar 3. 6   Portal arah arah x-10 sumbu A2-A3 dengan pengaku EBF tipe D ................... 34 

Gambar 3. 7   Portal arah arah x-7 sumbu CB dengan pengaku EBF tipe K ........................... 35 



xiii 
Intan Nuriskha Rachma, 2017 
PERBANDINGAN NILAI SIMPANGAN HORIZONTAL PADA RANGKA ECCENTRICALLY BRACED FRAMES (EBF)  
DENGAN KONFIGURASI RANGKA D-BRACED DAN SPLIT-K BRACED  
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 

Gambar 3. 8   Portal arah arah x-7 sumbu CB dengan pengaku EBF tipe D ........................... 35 

Gambar 3. 9   Link EBF tipe K dan D ..................................................................................... 36 

Gambar 3. 10 Model struktur 3D dengan pengaku EBF tipe K............................................... 36 

Gambar 3. 11 Model struktur 3D dengan pengaku EBF tipe D............................................... 37 

Gambar 4. 1   Respon spektrum desain.................................................................................... 44 

Gambar 4. 2   Perbandingan nilai simpangan arah x terhadap ketinggian ............................... 78 

Gambar 4. 3   Perbandingan nilai simpangan arah y terhadap ketinggian ............................... 78 

Gambar 4. 4   Perbandingan periode getar struktur ................................................................. 79 

Gambar 4. 5   Perbandingan gaya geser dasar ......................................................................... 80



xiii 
Intan Nuriskha Rachma, 2017 
PERBANDINGAN NILAI SIMPANGAN HORIZONTAL PADA RANGKA ECCENTRICALLY BRACED FRAMES (EBF)  
DENGAN KONFIGURASI RANGKA D-BRACED DAN SPLIT-K BRACED  
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 

DAFTAR LAMPIRAN 

 

Lampiran A  Analisis Respon Spektrum Menggunakan SAP2000 V. 14 ............................... 87 

Lampiran B  Bestek Struktur ................................................................................................... 89 

 

 


