STUDI EKSPERIMENTAL DAN NUMERIK PENGARUH PERKUATAN GLASS FIBER REINFORCED
POLYMER (GFRP) TERHADAP

KUAT TEKAN SILINDER BETON

ARDIANUS IMANUEL Z, Ir. Suprapto Siswosukarto, Ph.D.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR ISI
HALAMAN PENGESAHAN........ooiiiireieteesteee ettt ese s iii
LEMBAR PERNYATAAN ...ttt st e s e e e iv
KATA PENGANTAR oottt te e s vte e e aae e s aae e s e e svae e v
DAFTAR ISL ..ottt sttt sttt b et st neenennas Vi
DAFTAR TABEL ..ottt ix
DAFTAR GAMBAR ...ttt st are e s e e e et e e enrae e nans X
INTISARI .ottt ettt s b et et sesteseneesensens xiii
ABSTRACT ...ttt sttt b et se bt seesestese e esensens Xiv
BAB 1 PENDAHULUAN ..ottt st svne e e s e e e 1
1.1 Latar Belakang ......ccccoveieeiiriiceiee et 1
1.2 RUMUSAN MaSAIAN.........coiieieireeee e 2
1.3 TUJUAN PENEIILIAN ..o 2
1.4 Batasan Masalah ... 2
1.5 Manfaat PENEILIAN ........covviveeeircceee e 3
1.6 Keaslian Penelitian ..o 3
BAB 2 TINJAUAN PUSTAKA ..ottt 6

2.1  Experimental and numerical evaluation of the compression behaviour
of GFRP-wrapped infill materials...........ccccoeveeiiiniiiiisssseeeeee 6
2.2 Hybrid system of longitudinal CFRP laminates and GFRP wraps for
strengthening of existing circular concrete columns. ..........ccccocovieerninenes 8
2.3 Behavior of short concrete cylinders partially confined with GFRP
COMPOSITES. c..vevieeeieieiiiretist sttt ettt ettt se s e s s e s s s s s s esesne 11
2.4  The axial and lateral behavior of low strength concrete confined by
GFRP wraps: An experimental investigation ...........c.cccecevvvrniieeinnnenes 13
2.5 Compression behavior and modeling of FRP-confined high strength
GEOPOIYMEF CONCIELE. ... 16
2.6 Compressive behavior of ultra-high performance concrete confined
Wt FRP L.t 18

Vi



STUDI EKSPERIMENTAL DAN NUMERIK PENGARUH PERKUATAN GLASS FIBER REINFORCED
POLYMER (GFRP) TERHADAP

KUAT TEKAN SILINDER BETON

ARDIANUS IMANUEL Z, Ir. Suprapto Siswosukarto, Ph.D.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

BAB 3 LANDASAN TEORI ...ttt e 22
3.l BRION. . 22
3.2 Kuat TEKAN BELON ..o 22

3.2.1 Kuat Tekan Beton Tidak Terkekang ........cccceoeeoeeeerieneninnnisssseeens 23
3.2.2 Kuat Tekan Beton Terkekang .........ccooveeevnnncccenrnceeeeseeene 23
3.3 REOANGAN. ..o ittt ettt e s nnes 24
3.4 MOAUIUS EIGSHISITAS........oeeeveeeeeiiiccieiees e 25
3.5 Kurva Tegangan-Regangan Beton dengan GFRP .........ccccoovvrvrrrinnnee. 25
3.5.1 Tegangan Aksial pada TitiK Transisi ........cccevvreeeennnceeesrneeeens 26
3.5.2 Regangan Aksial pada Titik Transisi .........ccceeeerereerereriresesseee e 27
3.5.3 Regangan Aksial UItImate.............cccoeveverererereeiccceeeeeeeessee e 27
3.5.4 Pemodelan Kurva Tegangan-Regangan...........cooceeerreeeeeeeeennenenenennns 28
3.6  Glass Fiber Reinforced Polymer (GFRP) .....ccccoovviiennncceerreeene 29
3.7 Finitie Element Method..........ccooviieenneeeeree e 30
3.7.1 KoNnVergensi MESN ..o e 30
3.8 Concrete Damage PIastiCity (CDP) .......ccouoeuerrnniiieenreeeeiesneeeies 31
3.8.1 Perilaku Kuat Tekan Beton ..........cccccovrieeernirinieeeesiseeeeeesseeseeens 32
3.8.2 Perilaku Kuat Tarik BetOn..........ccccevvvieeereseeeeeseeee s 33

BAB 4 METODE PENELITIAN. ..ottt 35
4.1 ANAlISIS PENEITIAN ..o e 35
A2 BRION...cie bbb 35
4.3  Glass Fiber Reinforced Polymer (GFRP) ... 37
A4 EPOKSI..overeeeieieieicieeiee ettt nne 38
4.5  Model BENUA UJi..cciiiiiiiiiieirisieieeee e 39
4.6  Skenario Pembebanan ... 43
4.7  Tahapan Penelitian...........ccccvvieieeieiiiceeeecee e 45

BAB V HASIL DAN PEMBAHASAN.......cooiieeeeee et 49
5.1  Hasil EKSPerimental..........ccccoceueeeeiiiiicceers e 49

5.1.1 Hasil Pengujian Kuat Tekan Beton ............ccccoeeeiviveccivisecceeee 49

Vil



STUDI EKSPERIMENTAL DAN NUMERIK PENGARUH PERKUATAN GLASS FIBER REINFORCED
POLYMER (GFRP) TERHADAP
KUAT TEKAN SILINDER BETON
ARDIANUS IMANUEL Z, Ir. Suprapto Siswosukarto, Ph.D.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

5.1.2 Pengaruh Kekangan GFRP Terhadap Tegangan-Regangan Silinder

5.1.3 Pengaruh Jumlah Lapisan GFRP Terhadap Tegangan-Regangan

SHINAEE BELON.......oveeieieececeeee e 55

5.2  Hasil Pendekatan TEOI ........cccceererirrreeeee et 56
5.3 Hasil Simulasi NUMETIK ........cccooiiirrrriieeeerreeee e 60
5.3.1 Concrete Damage PlastiCity (CDP) .......ccccoeeeieiiiieirireseseseeee e 60
5.3.2 Hasil KOonvergensi MESh..........ccceerrnieieennceeesse e 63
5.3.3 Kurva Tegangan—Regangan ............cccoeeeueueueueieeiieeienereneneseseseseseseeens 64

5.4 Pola Kegagalan Benda Uji..........cccooueveveieierererereieiceceeeeeeesee e 68
BAB VI KESIMPULAN DAN SARAN .....cccoitriiieiriieeseseeee e, 72
6.1 KESIMPUIAN ...t 72
0.2 SAIAN .ottt es 73
DAFTAR PUSTAKA ..ottt sttt sttt sbns 74
LAMPIRAN L.ttt e s st e e e st e e e s aae e e s e nbae e e e s araeeesensneeeeanns 76

viii



