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ABSTRAK 

 

ANALISIS PENGARUH EMERGENCY SPILLWAY TERHADAP 

DISTRIBUSI ALIRAN DAN RESPONS HIDRAULIK 

BENDUNG SUNGAI JERUK MENGGUNAKAN PEMODELAN 

HEC-RAS 

 

Keberadaan bendung tidak hanya berfungsi untuk memenuhi kebutuhan air irigasi, 

tetapi juga memengaruhi karakteristik hidraulik sungai, terutama pada saat terjadi 

debit banjir. Bendung Sungai Jeruk dilengkapi dengan Main Spillway dan 

Emergency Spillway, namun efektivitas Emergency Spillway dalam 

mendistribusikan debit banjir serta pengaruhnya terhadap respons hidraulik 

bendung belum pernah dievaluasi. Penelitian ini bertujuan menganalisis distribusi 

aliran pada kedua pelimpah, respons hidraulik bendung terhadap debit banjir, serta 

mengevaluasi efektivitas Emergency Spillway menggunakan pemodelan 

Hydrologic Engineering Center–River Analysis System (HEC-RAS) dengan 

pendekatan unsteady flow. Analisis hidrologi dilakukan menggunakan data curah 

hujan maksimum tahunan selama 20 tahun. Curah hujan rencana ditentukan melalui 

analisis statistik, distribusi probabilitas, dan uji kesesuaian distribusi, kemudian 

dikembangkan menjadi hidrograf banjir menggunakan metode Hidrograf Satuan 

Sintetik (HSS) Nakayasu. Debit banjir kala ulang Q25, Q100, dan Q1000 

selanjutnya digunakan sebagai masukan pada pemodelan hidraulik HEC-RAS 

dengan dua skenario, yaitu kondisi bendung dengan dan tanpa Emergency Spillway. 

Hasil penelitian menunjukkan bahwa Emergency Spillway menerima proporsi debit 

yang lebih besar dibandingkan Main Spillway, yaitu sebesar 58,65% (Q25), 63,64% 

(Q100), dan 54,50% (Q1000). Peningkatan debit banjir menyebabkan distribusi 

aliran antara kedua pelimpah menjadi lebih seimbang. Respons hidraulik 

menunjukkan bahwa elevasi muka air meningkat seiring bertambahnya debit banjir, 

dan pada debit Q1000 beberapa penampang di hulu telah mengalami limpasan. 

Keberadaan Emergency Spillway mampu menurunkan elevasi muka air maksimum 

sebesar 0,08 m pada Q25 dan 0,04 m pada Q100, serta mempercepat penurunan 

muka air setelah debit banjir mencapai puncaknya. Hasil penelitian menunjukkan 

bahwa Emergency Spillway berperan penting dalam mendistribusikan debit banjir 

dan meningkatkan respons hidraulik Bendung Sungai Jeruk terhadap kejadian 

banjir. 

Kata kunci: Bendung Sungai Jeruk, Emergency Spillway, HEC-RAS, distribusi 

aliran, respons hidraulik, unsteady flow 
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 ABSTRACT 

 

Analysis of the Effect of an Emergency Spillway on Flow 

Distribution and Hydraulic Response of the Jeruk Weir Using HEC-

RAS Modeling 

Weirs play an essential role in supplying irrigation water while also influencing the 

hydraulic characteristics of river flow during flood events. The Jeruk Weir is 

equipped with a Main Spillway and an Emergency Spillway; however, the 

effectiveness of the Emergency Spillway in distributing flood discharge and its 

influence on the hydraulic response of the weir have not yet been evaluated. This 

study aims to analyze the flow distribution between the two spillways, investigate 

the hydraulic response of the weir under flood conditions, and evaluate the 

effectiveness of the Emergency Spillway using the Hydrologic Engineering Center–

River Analysis System (HEC-RAS) with an unsteady flow approach. Hydrological 

analysis was performed using 20 years of annual maximum rainfall data. Design 

rainfall was determined through statistical analysis, probability distribution 

analysis, and goodness-of-fit tests, and subsequently transformed into flood 

hydrographs using the Nakayasu Synthetic Unit Hydrograph (SUH) method. The 

resulting design flood discharges for return periods of Q25, Q100, and Q1000 were 

used as input for two hydraulic simulation scenarios: with and without the 

Emergency Spillway. The results indicate that the Emergency Spillway conveys a 

larger proportion of the total flood discharge than the Main Spillway, accounting 

for 58.65% (Q25), 63.64% (Q100), and 54.50% (Q1000) of the total flow. As flood 

discharge increases, the flow distribution between the two spillways becomes more 

balanced. The hydraulic response shows that the upstream water surface elevation 

increases with increasing flood discharge, and several upstream cross-sections 

experience overtopping under the Q1000 flood event. The Emergency Spillway 

reduces the maximum upstream water level by 0.08 m for Q25 and 0.04 m for Q100 

and accelerates water level recession after the flood peak. These findings 

demonstrate that the Emergency Spillway contributes not only to distributing flood 

discharge but also to improving the hydraulic performance of the Jeruk Weir during 

flood events. 

Keywords: Jeruk Weir, Emergency Spillway, HEC-RAS, flow distribution, 

hydraulic response, unsteady flow 
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