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ABSTRAK 

Kerusakan pada material struktur bangunan menjadi ancaman terhadap 

kualitas bangunan yang akan berpengaruh pula terhadap fungsi bangunan. Evaluasi 

kelayakan struktur dilakukan untuk menentukan bangunan masih layak digunakan 

atau sebagai pertimbangan jenis perbaikan yang harus dilakukan. Salah satu metode 

perkuatan struktur adalah dengan menggunakan Fiber Reinforced Polymer (FRP). 

Evaluasi kelayakan struktur dilakukan pengamatan visual dan pengujian non-

destructive. Kemudian dilakukan analisis struktur dengan metode pushover 

analysis. Elemen struktur yang tidak aman diperkuat dengan metode FRP. 

Berdasarkan pengamatan visual ditemukan kerusakan pada struktur berupa 

retak, keropos, honeycomb, dan berlumut. Estimasi mutu beton eksisting yang 

didapatkan berdasarkan UPV pada kolom, balok, dan pelat berturut-turut sebesar 

14,23 MPa, 15,84 MPa, dan 14,55 MPa dengan nilai keseragaman Hammer Test 

kolom sebesar 96% dan pada balok pelat sebesar 100%. Kedalaman retak pada 

struktur berkisar antara 10 mm – 56,5 mm, dengan lebar retak berkisar antara 0,3 

mm – 1,5 mm. Hasil Pushover analysis menunjukkan level kinerja bangunan 

berdasarkan FEMA 356 adalah Operational dan berdasarkan ATC-40 adalah 

Immediate Occupancy. Hasil analisis kapasitas elemen struktur menunjukkan 4 

elemen balok yang tidak aman terhadap momen sehingga diperkuat menggunakan 

FRP dengan jumlah berkisar antara 1 – 3 lapis, dengan lebar berkisar antara 50 – 

300 mm. 

Kata Kunci: Fiber Reinforced Polymer, XTRACT, Evaluasi Struktur, Non-

Destructive Test, Pushover Analysis  
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ABSTRACT 

Damage to building structural materials poses a threat to the quality of the 

building, which will also affect its function. Structural feasibility evaluation is 

conducted to determine if a building is still suitable for use or as a consideration 

for the type of repairs that should be carried out. One method of structural 

strengthening is by using Fiber Reinforced Polymer (FRP). 

Structural feasibility evaluation was conducted through visual observation 

and non-destructive testing. Subsequently, a structural analysis was performed 

using the pushover analysis method. Unsafe structural elements were strengthened 

using the FRP method. 

Based on visual observation, damage was found in the structure in the form 

of cracks, spalling, honeycomb, and moss growth. The estimated existing concrete 

quality obtained based on UPV on columns, beams, and slabs was 14.23 MPa, 

15.84 MPa, and 14.55 MPa respectively, with a uniformity value from the Hammer 

Test of 96% for columns and 100% for beams and slabs. Crack depths in the 

structure ranged from 10 mm - 56.5 mm, with crack widths ranging from 0.3 mm - 

1.5 mm. The Pushover analysis results indicated a building performance level of 

Operational according to FEMA 356 and Immediate Occupancy according to ATC-

40. The capacity analysis of structural elements revealed that 4 beam elements were 

unsafe against moment, and thus were strengthened using FRP with a number of 

layers ranging from 1 - 3, and widths ranging from 50 - 300 mm. 

 

Keywords: Fiber Reinforced Polymer, XTRACT, Structure assessment, Non-
Destructive Test, Pushover Analysis  
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