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One-dimensional simulation of only overtopping and

overtopping breaking process

ZHANG Sherong ,ZHANG Ting

(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract ; This paper builds a 1D numerical model that can simulate instant and gradual dam break process due to
overtopping as well as the only overtopping process, which is the most common process of concrete dam failure. The
model can consider the influence of flood regulation process of water release structure on dam break process, and
simulate the water release structure in dam or on both sides of dam for different layout forms of water release struc-
tures. The paper took a soil core wall rockfill dam as an example, simulated the gradual dam break process due to
overtopping, analyzed the discharge curves of breach and water release structures. It is shown that after the break,
the discharge of breach increases rapidly and water release in structures reduces rapidly. Then different reasons of
overtopping, forms of breach and duration of break was analyzed and compared. With an example of a concrete
gravity dam, only overtopping process and instant dam break process due to overtopping were simulated, the dam’
s total released discharge with different forms of breaches were analyzed. The result indicated that, after the dam
break , the dam’ s total released discharge reduces after instant abrupt increase, and in all analysis cases, the larger

the breach’s size, the greater and faster the total released discharges, the faster the discharge speed declines, and

KA .2011 -09 -16; fEEIBH#E.2011 -11 -23
E£WA . EHKARPHERL L H (50809046 )
YEERIAT AL SR (1960 - ) 3B 3%, T2 N K TE 40T K T AR % 2 HORBIFE. E-mail : tjuzsr@ 126. com



.34 SIS

&
T
g3

i $21 %

the shorter the stable time.
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Fig.3 Schematic diagram of simulation of Fig.4 Dam’s total released discharge for two position
water release structure forms of water release structure
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Fig.5 Main interface of dam break structure module Fig.6 Flowchart of dam break calculation
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Table 1  Calculation conditions of dam break due to overtopping
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Fig.7 Discharge curves of breach from the
flood duration of 100 — 150 h

Fig.8 Discharge curves of water release structures from

flood duration of 100 — 150h
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Table 2 Calculation results of all conditions
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Table 3 Calculation conditions of dam failure process
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Fig.9 Curves of dam’s total released discharge for
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