Evaluasi Kinerja Komponen Struktural Gedung Pendidikan 7 Lantai Berdasarkan Standar ASCE 41-23
Ridwan Firmansyah Choirul Ramadhan, Dr.-Ing. Ir. Djoko Sulistyo

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

GADJAH MADA DAFTAR ISI
KATA PENGANTAR ...ttt sttt ettt sttt sae e vi
DAFTAR ISL ..ttt sttt et b et st sbe et es e naeenee vii
DAFTAR TABEL ...ttt ettt st s s e se e st e sseenseensenneensens ix
DAFTAR GAMBAR ...ttt ettt e s e se s e seeseennesneensens Xi
INTISARI ...ttt ettt et e et e st e s e e st e st e enteentesseenseeneenseenseeneenns Xiii
ABSTRACT ...ttt sttt et sttt e et e s e ensesne e st enseeneenseenseeneenns Xiv
BAB 1 PENDAHULUAN L...ooittiitiietetestee ettt sttt sttt sttt ettt st esaeesesanens 1
1.1 Latar BelaKang ........c.ccocuieiiieiiieiieeie ettt ettt ettt aaeebeessaeenseesnnaens 1
1.2 Rumusan Masalah.........cocooiiiiiiiiiiiiieeee et 2
1.3 TUjuan Penelitian ........cc.eeoieiiieiiiieie ettt ettt eebeesaaeebeesseeeasaesnneens 2
1.4 Batasan Masalah ..........c.cooiiiiiiiiii e 2
1.5 Manfaat PENElitian .........c.ccooviiiiiiiiiiiiecieeee et tae e e tae e e e sree e eeree s 3
BAB 2 TINJAUAN PUSTAKA ..ottt sttt ettt sse e saenseensesneens 4
2.1 Studi TerdahulU.........c.ooeeiiiie e 4
2.2 Keaslian Penelitian..........cccoociiiiiiiiiiiie ettt et e e e eere e e 7
BAB 3 LANDASAN TEORI ....c.ooiiiiiiieeeee ettt sttt 9
3.1 Kategori RiSIKO (RiSk CAt@QOrY).......ccuvevuieeuieeiieieeiie et eieesve et ste e seveevae s e 9
3.2 Tingkat Kinerja (Performance Level) .........ccouiuceeiceecieniiieiienieeieesieereessesevaesneens 9
3.3 Tingkat Bahaya Seismik (Seismic Hazard Level)..............ccccoueveeeceieiveecereneenreannnn 10
3.4 Target Kinerja (Performance ObJective) .............cccociuuevenciirieeneniiineenenieneeneeeanes 11
3.5 Tingkat Seismisitas (Level of SeiSMmICItY) ......ccvueevuieiieiiiieiieeieeieee e 13
3.6 PemMDBEDANAN ....ooutiiiiieiieit e e eeeas 13
3.6.1 Beban GravitaSi........cccueerierieeiiieiieeiie et eite et stte ettt st e ee e eaneas 13
3.6.2 Beban gempa berbasis respons Spektrum...........ccceeevveeeiiieeniieniieeeee e 13
3.6.3 Beban gempa berbasis riwayat Waktu..........cccceeeviereiiieeiiieeieeeeeeeee e 16
3.6.4 Kombinasi beban gravitasi........ccccceerciieriiiieiiiieeriie e 16
3.7 Prosedur Tier 1 mengacu pada ASCE 41-23 ......ooooiiiiiiieeeeeeeeeeee e 17
3.7.1 GaYa SCISIMIK ..cuviiiiiiiiieiicieeiee ettt 17
3.7.2 QUICK CRECK ..ottt et 18
373 CRECKIIST ..ottt ettt e et e e aae e s aae e e areeesnveeenns 20
3.8 Prosedur Tier 2 mengacu pada ASCE 41-23 ....cocoiiiiiiiiiinieeeeeeeeeeeee 20
3.8.1 Linear dynamic procedure (LDP) ........cccccceviiiiiiiiiiiiiiiieeeeeeeeee e 20
3.8.2 Kekakuan efektif.........cooiiiiiiiiiiiii e 21
3.8.3 AKST KOMPONEI ..c.ovviiiiiiieiiie ettt ae e e e e eeae e v e e enaee e 22
3.8.4 Kriteria PENETIMAAN.......ccccuvteeruieerrreerieeeerreesteeesseeessseeassseeeseeesseeesseeessseennns 23
3.9 Kapasitas Komponen Struktur ............cccvieiiiiiiiieeiiie e 26
3.9.1 Analisis kapasitas komponen baloK ...........cccceeviiiiiiiniiniiinieiieieeeee e, 26
3.9.2 Analisis kapasitas komponen Kolom..........cccccoeviiiiiiniiniiiniieiieieeeee e, 30
3.10 Rasio Simpangan Lantal ............cceeecueeriieriieniieeieeieeeie et 31
BAB 4 METODE PENELITTAN ......ootiititetitentesteeteeetese ettt ettt sttt 33
4.1 Lokasi Penelitian.........ccocoiuiiiiiiiiiiiieieece e 33

vii



Evaluasi Kinerja Komponen Struktural Gedung Pendidikan 7 Lantai Berdasarkan Standar ASCE 41-23
Ridwan Firmansyah Choirul Ramadhan, Dr.-Ing. Ir. Djoko Sulistyo

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

A B UL PENEIITIAN ... 33
4.3 Data Penelitian ........cceevuiriiriieiieieritesieeiee ettt sttt 35
4.3.1 Informasi umum banGUNAN ............cccueeriieriieniienireieeeie et e e aeeeeneeneeas 35

4.3.2 Spesifikasi material ...........ccceiiiiiiiiiiiiiiie e 35

4.4 Alat PeNEITtIAN. ...cocueiiiiiieeiiee e sttt et 35

4.5 MetOde ANALISIS ...veeeutieiieeiiesie ettt ettt ettt et et ettt e b e et sbteeateesaneens 36

4.6 Pembebanan Struktur ...........coocuiiiiiiiiiee e 37
4.6.1 Beban Math .cc.eouieiiiiiiiieieeieeeeee et et 37

4.6.2 Beban hidUup ....cccoovieiiiiiiieiiecieeee e 39

4.6.3 Beban GEMPQA.......cccuieiiiiiiieiieeiieite ettt st eaaeas 39

4.7 Pemodelan GEAUNG ..........ccovieiiieiiiieiieiieeie ettt ettt eseeeebeessaeesbeessaesnsaenneaans 43
BAB 5 HASIL PENELITIAN DAN PEMBAHASAN .....ooiiiiiiieeeeeeee e 46
ST EVAIUAST TOF 1 it et ettt et e s eneeas 46
5.1.1 Gaya SEISIIK .ueeiiiiiiiieiiicrieeiee et 46

5.1.2 Quick checks for strength and Stiffiess ..........ccccouvveeioeenoiiiiinieiieseeeeeene 48

5.1.3 Basic configuration CReCKIiSt ..............ccooccueiouiiiiieniiieiieiieeiieee et 52

5.1.4 Immediate occupancy structural checkliSt ...............ccoveveuveevviieeiieeeiieeeineanns 58

5.1.5 Rekapitulasi evaluasi Tier 1........cccoovveeciienieeiiienieeieeeie ettt 68

5.2 EVAIUAST THEF 2 ..ottt st ettt et st 70
5.2.1 Linear dynamic procedure (LDP)......c.cccccoviiiiiiiiiiiiiiiiieiiie e 70

5.2.2 Kombinasi pembebanan............cccueeeruiieeiiiiieiieeeiiee e eeiee e ereeesree e 74

5.2.3 Kiriteria penerimaan target level Kinerja...........ccoeveeiiiiiiniiiniiiieieeeee 75

5.2.4 Rekapitulasi evaluasi Tier 2 ........ccceeecueeeiiieeiieeeiiee e et ereeesveeeereeesvee e 87

5.3 Pembaruan pada Prosedur ASCE 41-23 .......ccoiiiiiiiiiiiiiececeeeeeeeeee e 88
BAB 6 KESIMPULAN DAN SARAN ...ttt ettt st s 90
T B (] 1010012 SR 90

0.2 SATAIN....c..tiiiiiiteee ettt ettt et ettt et s ht e et e aeeearean 91
DAFTAR PUSTAKA ...ttt sttt ettt st ae et et e ene e 92

viii



