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PENGARUH PERKUATAN PENGEKANGAN EKSTERNAL PADA 

BALOK BETON BERTULANG YANG SUDAH DIBEBANI 

MENGGUNAKAN CARBON FIBER REINFORCED POLYMER (CFRP) 

TERHADAP KUAT MOMEN LENTUR 

Slamet L. Lamombi 

ABSTRAK  

Penggunaan carbon fiber reinforced polymer (CFRP) untuk perkuatan 

balok beton yang telah rusak dapat mengembalikan kekuatan, kekakuan dan 

stabilitas struktur beton. Tujuan dari penelitian ini adalah mengetahui pengaruh 

perkuatan pengekangan eksternal pada balok beton bertulang yang sudah dibebani 

menggunakan carbon fiber reinforced polymer (CFRP) terhadap kuat momen 

lentur. 

Penelitian berupa pengujian kuat momen lentur balok beton bertulang 

dengan menggunakan perkuatan pengekangan eksternal CFRP. Benda uji 

berbentuk balok berukuran 15 x 15 x 65 cm dengan mutu beton f’c 22,27 Mpa. 

Menggunakan variasi spasing dan lebar CFRP. Masing – masing dari variasi tanpa 

spasing CFRP, 5 cm, 10 cm dan lebar CFRP 5 cm, 7 cm, dan 9 cm yang terdapat 3 

buah benda uji. Pengujian kuat momen lentur diuji berdasarkan ASTM C78/C78 

tentang standard test method for flexural strengh of concrete (using simple beam 

with third-point loading). 

Hasil penelitian menunjukan bahwa jarak antar spasing dan lebar CFRP 

dapat meningkatkan kuat momen lentur  beton yang sudah dibebani. Kuat momen 

lentur rata-rata balok beton tanpa perkuatan senilai 4,60 kNm. Kuat momen lentur 

rata-rata terbesar berada pada variasi tanpa spasing CFRP senilai 6,77 kNm dan 

variasi lebar 9 cm CFRP senilai 5,97 kNm dibandingkan balok beton 

normal(tanpa perkuatan). Sedangkan untuk variasi spasing CFRP 5 cm senilai 

6,70 kNm, 10 cm senilai 5,93 kNm dan variasi lebar CFRP 5 cm senilai 5,43 

kNm, 7 cm senilai 5,67 kNm.  

Kata Kunci: balok, pengekangan eksternal, spasing dan lebar CFRP, kuat momen 

lentur  
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THE EFFECT OF STRENGTHENING EXTERNAL CONSTRAINTS IN 

REINFORCED CONCRETE BEAM WHICH HAVE BEEN  

LOADED USING CARBON FIBER REINFORCED POLYMER (CFRP) ON 

BENDING MOMENT STRENGTH 

Slamet L Lamombi 

ABSTRACT 

The use of carbon fiber reinforced polymer (CFRP) to strengthen damaged 

concrete beams can restore the strength, stiffness and stability of concrete 

structures. The aim of this research is to determine the effect of strengthening 

external restraints on reinforced concrete beams that have been loaded using 

carbon fiber reinforced polymer (CFRP) on bending moment strength. 

The research consisted of testing the bending moment strength of 

reinforced concrete beams using CFRP external restraint reinforcement. The test 

object is in the form of a block measuring 15 x 15 x 65 cm with concrete quality 

f'c 22.27 Mpa. Using variations in CFRP spacing and width. Each of the 

variations without CFRP spacing, 5 cm, 10 cm and CFRP widths 5 cm, 7 cm, and 

9 cm, contained 3 test objects. The bending moment strength test was tested based 

on ASTM C78/C78 regarding standard test method for flexural strength of 

concrete (using simple beam with third-point loading). 

The research results show that the distance between spacing and the width 

of CFRP can increase the bending moment strength of concrete that has been 

loaded. The average bending moment strength of an unreinforced concrete beam 

is 4.60 kNm. The largest average bending moment strength was in the variation 

without spacing of CFRP worth 6.77 kNm and the variation in width of 9 cm 

CFRP worth 5.97 kNm compared to normal concrete beams (without 

reinforcement). Meanwhile, the 5 cm CFRP spacing variation is worth 6.70 kNm, 

10 cm is worth 5.93 kNm and the 5 cm CFRP width variation is worth 5.43 kNm, 

7 cm is worth 5.67 kNm. 

Keywords: beam, external restraints, CFRP spacing and width, bending moment 

streng 
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