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ABSTRAK 

Analisis Pengaruh Sequence Pekerjaan Terhadap Stabilitas Balok I-Girder Jembatan  

Bentang 30 Meter dan Bentang 20 Meter 

     Kemal Abdussalam Semadyo 

 

Pembangunan jembatan dengan sistem gelagar beton pracetak prategang (Precast 

Concrete I-Girder) menuntut perhatian khusus terhadap stabilitas struktur pada tahap 

konstruksi sementara, mengingat kegagalan pada tahap ini telah beberapa kali menyebabkan 

insiden di lapangan. Penelitian ini bertujuan menganalisis pengaruh sequence pekerjaan 

terhadap stabilitas balok I-Girder pada Jembatan Kretek–Girijati, yang memiliki bentang 30 

meter dan 20 meter. Penelitian menggunakan metode kuantitatif dengan pendekatan analisis 

numerik (Nonlinear Staged Construction Analysis) dengan SAP2000, dengan girder 

dimodelkan sebagai elemen frame. Pembebanan meliputi beban berat sendiri, beban gempa 

dengan pendekatan respons spektrum, serta kombinasi pembebanan sesuai SNI 1725:2016 dan 

SNI 2833:2016, dianalisis pada 12 tahap sequence pemasangan girder. Hasil penelitian 

menunjukkan bahwa sequence pekerjaan berpengaruh nyata terhadap stabilitas struktur pada 

bentang 30 meter, tahap sebelum diafragma pengaku terpasang penuh sequence 2, 3, dan 5 

menghasilkan displacement arah Y yang melebihi batas lendutan izin L/800 -37,5 mm, 

tertinggi mencapai -123 mm pada sequence 2 akibat beban kombinasi, sedangkan tahap setelah 

diafragma terpasang sequence 1, 4, dan 6 berada jauh di bawah batas izin. Sebaliknya, seluruh 

tahap sequence pada bentang 20 meter menunjukkan displacement yang konsisten sangat kecil 

dan aman. Dari aspek tegangan, seluruh sequence pada kedua bentang masih berada dalam 

batas izin material. Penelitian ini menyimpulkan bahwa bentang 30 meter memiliki kerentanan 

lebih tinggi terhadap ketidakstabilan sementara dibandingkan bentang 20 meter, sehingga 

memerlukan pengendalian dan pengawasan lebih ketat, khususnya sebelum pemasangan 

diafragma pengaku. 

 

Kata kunci: Balok I-Girder, Stabilitas Struktur, Sequence Pekerjaan, Analisis Numerik 

SAP2000, Jembatan Kretek-Girijati 
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ABSTRACK 
 

Analysis of the Effect of Construction Sequence on the Stability of I-Girder Bridge Beams 

with 30-Meter and 20-Meter Spans 

     Kemal Abdussalam Semadyo 

 

 

Bridge construction using precast prestressed concrete I-girders requires special 

attention to structural stability during the temporary construction phase, given that failures at 

this stage have previously caused incidents in the field. This study aims to analyze the effect of 

the work sequence on the stability of I-girders for the Kretek–Girijati Bridge, which features 

spans of 30 meters and 20 meters. A quantitative method employing a numerical analysis 

approach (Nonlinear Staged Construction Analysis) via SAP2000 was used, with girders 

modeled as frame elements. Loading conditions included self-weight, seismic loads using the 

response spectrum approach, and load combinations in accordance with SNI 1725:2016 and 

SNI 2833:2016; these were analyzed across 12 girder installation sequence stages. The results 

indicate that the work sequence significantly affects structural stability for the 30-meter span; 

specifically, stages prior to the full installation of stiffening diaphragms sequences 2, 3, and 5 

resulted in Y-direction displacements exceeding the allowable deflection limit of L/800 -37.5 

mm, with a maximum displacement of -123 mm observed in sequence 2 under combined 

loading.Conversely, stages following diaphragm installation sequences 1, 4, and 6 showed 

displacements well within allowable limits. In contrast, all sequence stages for the 20-meter 

span exhibited consistently minimal and safe displacements. Regarding stress, all sequences 

for both spans remained within material allowable limits. The study concludes that the 30-

meterspan is more susceptible to temporary instability than the 20-meter span, thereby 

necessitating stricter control and supervision, particularly prior to the installation of stiffening 

diaphragms. 

 

Keywords: I-Girder, Structural Stability, Construction Sequence, SAP2000 Numerical 

Analysis, Kretek-Girijati Bridge
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