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ABSTRAK 

 

Akhir-akhir ini, banyak jembatan yang mengalami kegagalan struktur seperti 

retaknya lantai kendaraan (slab). Slab pada jembatan yang berada di Tol Surabaya – 

gempol ruas Porong – Japanan yaitu full prestress. Untuk meminimalisir kasus-kasus 

serupa lainnya maka diperlukan studi penelitian dengan tujuan menghitung dan 

memprediksi kegagalan dan keandalan dari struktur yang sudah ada, serta 

memberikan desain alternatif. Hasil dari analisis pada kondisi eksisting jumlah strand 

dan penulangan lentur tidak memenuhi sehingga diberikan desain alternatif berupa 

perubahan jumlah strand 12 menjadi 18 dan 18 menjadi 22. Kasus kegagalan slab 

terjadi karena penurunan tanah sebesar 110 mm dan 240 mm yang melebihi kapasitas 

ijin penurunan. Berdasarkan analisa yang lebih rasional (probabilistic konsep) 

dengan metode First Order Second Moment (FOSM). Sedangkan performa function 

yang diambil berdasarkan syarat tegangan ijin dengan nilai keandalan (β) > 3, 

dengan analisis menggunakan program bantu menghasilkan β indeks sebesar 3.19, 

3.04, dan 3.42 sehingga struktur memenuhi syarat keamanan. 

 

Kata Kunci : keandalan struktur, Metode First Order Second Moment (FOSM), 

prestress 
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ABSTRACT 

 

Lately, many bridge had experienced structural failures such as slab cracks. 

Slab on the bridge is located in Surabaya Toll, Porong - Japanan toll road segment, is 

namely full prestress. To minimize other similar cases, a research study is needed to 

calculate and predict the failure and reliability of existing structures, as well as 

providing alternative designs. The results of the analysis of the existing conditions of 

the number of strands and flexural reinforcement did not meet, so an alternative 

design was given in the form of changes in the number of strands 12 to 18 and 18 to 

22. The case of slab failure had occurred due to land subsidence of 110 mm and 240 

mm which exceeded the permit clearance capacity. Based on a more rational analysis 

(probabilistic concept) with the First Order Second Moment (FOSM) method. 

Whereas the performance of the function taken is based on the permit voltage 

condition with a reliability value (β) > 3, with analysis using an assist program, it 

produces β indexes of 3.19, 3.04, and 3.42 so that the structure meets the safety 

requirements. 
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