
Studi Kasus: 

 Kasus 1: Aliran Melalui Ambang Spillway 
Tipe WES 

 

 

 

 

 

 

Kasus 2: Aliran Melalui Ambang Lebar 

 

 

 

 

 

 

 

 

 

Kasus 3: Aliran Melalui Sebuah Penghalang 

 

 

 

Chow (1959) Numerical

He/Hd Qo/Qd Qo/Qd % error

0.300 0.117 0.090 -22.870

0.401 0.202 0.208 3.099

0.501 0.302 0.226 -24.970

0.669 0.499 0.491 -1.483

0.703 0.543 0.497 -8.394

0.804 0.680 0.512 -24.713

0.906 0.829 0.655 -20.896

1.007 1.000 0.802 -19.819

1.695 2.378 1.743 -26.703

Persamaan Matematika: 

 

 

 

 

Pemodelan Numerik: 

Diskritisasi Spasial: Metode 
Volume Hingga 

 

 

 

 

 

Diskritisasi Waktu: Runge Kutta 
4th Order Hybrid Scheme 

 

 

PEMODELAN NUMERIK 2 (DUA) DIMENSI ALIRAN 
MELALUI PELIMPAH (SPILLWAY) DAN PEREDAM 

ENERGI (STILLING BASIN) DENGAN METODE 
VOLUME HINGGA 

Tujuan: 
 Mengembangkan model 

numerik berbasiskan metode 
volume hingga untuk 
mensimulasikan aliran yang 
melewati spillway dan peredam 
energi yang memberikan hasil 
yang  akurat. 

 Mendapatkan pola karakteristik 
aliran seperti kedalaman air 
dan kecepatan aliran. 

 Memperoleh besaran koefisien 
debit mercu spillway 
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Metodologi: 

 

  

3 s 

Referensi: 

Casulli, V, (2008). “A High Resolution Wetting and Drying Algorithm for Free Surface Hydrodynamics”, International Journal for 
Numerical Methods in Fluids, 2008. 

 Chow,V.T.(1959). “Open Channel Hydraulics”, McGraw-Hill, NewYork. 

 Ginting, B.M., Riyanto, B.A., Ginting, H. (2013).  "Numerical Simulation of Dam Break Using Finite Volume Method Case Study 
of Situ Gintung", 4th International Seminar of HATHI, 6-8 September 2013, Yogyakarta, Indonesia. 

 Ginting, B.M., Natakusumah, D.K., Harlan, D., Ginting, H. (2012).  "Application of Finite Volume Cell Center Method with Wet 
and Dry Treatment in Hydrodynamic Flow Modeling", Proceeding of “The Second International Conference on Port, Coastal, and 
Offshore Engineering, November 2012, Bandung, Indonesia. 

 Ginting, B.M., Natakusumah, D.K., Kusuma, M.S., Harlan, D. (2011).  “Model 2 Dimensi Propagasi Aliran Banjir Akibat 
Keruntuhan Bendungan Dengan Metode Volume Hingga”, Konferensi Nasional Pasca Sarjana Teknik Sipil, Desember 2011, 
Bandung, Indonesia. 

 Jameson, Schmidt, Friedrichshafen (1981). “Numerical Solution of the Euler Equations by Finite Volume Methods Using Runge-
Kutta Time-Stepping Schemes”, Springer-Verlag. 

 Kusuma, M.S., Natakusumah, D.K., Harlan, D., Ginting, B.M. (2012). “Application of Finite Volume Method in Modeling the Flood 
Propagation Generated by Dam-Break On The Non-Uniformly Building Layout”, The 3rd International Conference on Construction 
Industry, April 2012, Padang, Indonesia. 

 L. Brice, Yarko, Escauriaza (2005). “Finite Volume Modeling of Variable Density Shallow-Water Flow Equations for a Well-Mixed 
Estuary: Application to the Río Maipo estuary in central Chile”, Journal of Hydraulic Research Vol. 43, No. 4, 2005. 

Madsen, P.A., Simonsen, H.J., Pan, C. (2005). “Numerical Simulation of Tidal Bores and Hydraulic Jumps”. Coastal Engineering 
(52), 409-433. 

 Mingham, C.G., Causon, D.M. (1998).” High-Resolution Finite Volume Method for Shallow Water Flows”. Journal of Hydraulic 
Engineering, 124(6), 605-613. 

 Orgaz, Oscar Castro., Chanson Hubert (2013). “Depth-Averaged Specific Energy in Open-Channel Flow and Analytical Solution 
for Critical Irrotational Flow over Weirs”, Journal of Irrigation and Drainage Engineering, ISSN 0733-9437/04013006(8). 

 Zerihun, Y.T., Fenton, J.D. (2006). "One-dimensional simulation model for steady transcritical free surface flows at short length 
transitions". Advances in Water Resources 29: 1598-1607. 

 Willey, James., Ewing, Thomas., Wark, Bob., Lesleighter, Eric. (2012). “Complementary Use of Physical and Numerical Modeling 
Techniques in Spillway Design Refinement”, ICOLD. 

Mulai

Pengembangan 
Model Numerik 

Validasi Model

Perbaikan Skema 
Model Numerik

Pengumpulan 
Data dari Jurnal 

dan Laboratorium

Pengumpulan 
Data Bendungan 
berbagai Proyek

Analisis Model 
Numerik

Rekomendasi

Selesai

(Zerihun and Fenton, 2005) 


