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Application on dam-break diffusion model of analysis of dyke and dam failure

JU Jiang, LAN Zhiliang
(POWERCHINA Northwest Engineering Corporation Limited , Xi’an 710100, China)

Abstract: The existing theories and methods of dam break flood analysis models have numerous flaws, causing the
computational results to deviate significantly from engineering cases. However, the Dam Break Diffusion (DB-D)
model based on the principles of river dynamics is theoretically rigorous, computationally simple and efficient, and
the results are reliable. In this paper, The DB-D model is applied to analyze the failure process of the barrier lake
upstream of Xiaogangjian and the influence of the initial width and depth of the break on the discharge characteristics.
The undercutting erosion process of the Dongting Lake levee breach and the widening process of the breach, as well
as the flow, velocity, water depth hydrograph aresimulated. Taking the consecutive failures of two large rockfill dams
as an example, the computational flow and velocity hydrographs of the break of the upper and lower dams, the water
level drop and the undercutting process of the break elevation, and the widening process of the break are in good
agreement with the measured data, and the shape changes in the longitudinal profile and cross section of the break
are reasonable. The selection methods of different parameters in the analysis of the failures of barrier lakes, levees,
and rockfill dams are presented, which can provide a reference for the flood control and emergency design of similar
projects.

Keywords: dam break; diffusion model; earth-rock dams; barrier lake; flood control dyke
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