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1 SPH
Fig. 1 Schematic diagram of improved SPH model breach boundary
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SPH EDF 0.033,

2 Malpasset

Fig.2 Schematic diagram of each check point in the calculation area of Malpasset Dam—-Break test case

3 Malpasset
Fig.3 Estimation results of dam break flow hydrograph at Malpasset dam site
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1 Malpasset
Table 1 Comparison of flood duration between transformer stations of Malpasset Dam-Break test case
SPH Savant Valiani
/s
/s Al% /s Al% /s Al %
A—B 1 140 1208 6.0 1215 6.6 1207 5.9
B—C 180 192 6.7 162 -10.0 96 -46.7
4 Malpasset
Fig.4 Comparison of water levels at check points of Malpasset Dam—Break test case
3.1
A 10.9 m 137 m 87.1 m
( ) 2003)271 ) A “ ",
A 2 km B
o 84.9 m 86.3 m.
2 A 5 5
B #3 o A 2 6.
5 6 2 A
Fig.5 Satellite images and check points location of dam break Fig. 6 Dam break process of A reservoir under

and flood propagation calculation areas double check flood conditions



5 SPH 749
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ASTER GDEM 30 m o SPH
7o
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. SPH HEC-RAS FVM
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Fig.7 Improved SPH model simulation of dam break flood propagation process
5 8. SPH
HEC-RAS N o SPH
22 23 R
2 5
Table 2 Comparison of flood process differences among 5 characteristic sections
/s /m /(mes™h) /m /(mes™h)
SPH  HEC-RAS SPH  HEC-RAS SPH  HEC-RAS SPH  HEC-RAS SPH HEC-RAS
#1 1260 1 380 0.29 0.38 0.25 0.57 3.70 3.57 1.64 1.74
#2 1 860 1920 0.26 0.35 0.26 0.49 3.24 3.09 1.77 1.80
#3 2 580 2 520 0.60 0.39 1.33 0.57 2.22 2.24 1.81 1.81
#4 3420 3300 0.60 0.65 0.67 0.90 2.64 2.46 1.81 1.63
#5 4 200 4 200 0.02 0.12 0.01 0.18 2.13 3.57 1.24 1.26
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8 SPH HEC-RAS 10 080 s
Fig.8 Comparison of improved SPH model and HEC-RAS model flood inundation map
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Simulation method of dam break flood propagation
based on improved SPH model
LI Tongchun' JIA Yutong' LI Hongen’® ZHENG Bin' ZHOU Ning’® QI Huijun'

(1. College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China;
2. Nanjing Hydraulic Research Institute  Nanjing 210029  China; 3. Key Laboratory of Reservoir Dam Safety
Ministry of Water Resources Nanjing 210029  China)

Abstract: The accuracy of dam break flood propagation simulations is pivotal for the effectiveness of reservoir flood
predictions. This study introduces a numerical simulation method specifically tailored for dam break flood
propagation analysis using the smooth particle hydrodynamics ( SPH) method. Through the establishment of breach
particles and a particle library the particle state was adjusted based on Riemannian invariants. Consequently an
improved SPH dam break propagation model with specific boundary conditions was developed. The spatial
initialization of particles in the SPH model was transitioned to boundary initialization ~facilitating the integration of the
breach flow process with the SPH method at the breach boundary. Using the Malpasset dam failure as a case study

the model”s accuracy in simulating dam failure floods was examined. The outcomes indicated that the model” s
precision was commendable aligning well with recorded measurements. Additionally when the model was employed
to simulate the flood propagation forecast of a particular reservoir dam failure it was used to determine the submersion
depth and flood process experienced by downstream channels. The findings revealed that when the upstream reservoir
experiences extraordinary flood and overflows the dam the peak flood elevation at the channel’s inverted siphon
remains below the check flood level. The improved SPH model exhibited high accuracy robust reliability and

efficient integration with the breach calculation model making it a viable method for dam break flood propagation.

Key words: dam break flood propagation; SPH; Riemann invariants; breach boundary
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