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Abstract; In order to study the stress distribution and dynamic response of concrete dams under underwater ex-
plosion impact load ,the numerical analysis model of dam structure explosion was established by using ANSYS / LS-
DYNA software , including explosive , water medium ,air medium,dam concrete and rock. The dam with a bottom width
of 60 m and a height of 85 m was selected as the research object. Considering the influence of large deformation and
high strain of concrete under explosion load ,HJC( Holmquist Johnson cook) constitutive model was used to simulate
the damage , failure and plastic deformation of the dam concrete. The possible failure modes and mechanisms under
the conditions of two models with and without considering gravity were studied. The stress distribution of the dam af-
ter explosion was obtained by numerical simulation,,and then four typical locations were selected to study its displace-
ment-time history and pressure-time history. The research shows that the notch generated at the initial explosion is the
starting point of shock wave diffusion,and the shock wave will be reflected by multiple times. The maximum stress at
the initial explosion can exceed 50 MPa,and then vibrates between 10 ~30 MPa. The maximum peak pressures ap-
pear at the first reflection for all the typical positions,and the first reflection pressure can be used as the explosion
impact load of the arc panel. The maximum von Mises stresses occur at the notches near the explosion source and the
dam slope corners,which are prone to stress concentration. The displacements of the typical positions are negatively

correlated with the distances from the explosive position. The displacements and pressures caused by gravity can re-
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sist the explosion responses,but there is no significant difference in the maximum von Mises stress.
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Table 1 The model parameters of TNT explosive

p/(kg+m™>) D/(m-s') A/GPa B/GPa

R R E/(J-m™) PCI/GPa AHXHEARV

()]

1640 6930 374 3.23

4.15 0.95 0.3
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Table 2 The parameters of water
Po/(kg'm_S) C/(m's_l) S1 Sz Ss Yo a Eo/(J'm_S) Vo

1000 1484 0.0 0.0 0.0 0.0 0.0 2.14€9 1.0

®3 BENRSY

Table 3 The parameters of air

p/(kg+m™) C,/Pa  C,/Pa  C,/Pa C;/Pa C(, Cs Ci E/(J-m™) Vo
1.2929 -1.0e5 0.0 0.0 0.0 0.4 0.4 0.0 2.5e5 1.0
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Table 4 The parameters of HJC constitutional law models of concrete

p/(kg-m™) G/GPa A B c F/MPa T/MPa ETSO  EFMIN SFMAX
2450 15.86  0.79 1.6  0.007 0.61 36.3 2.1489 60 0.00 7.0
PC/MPa UcC PL/GPa UL D K,/GPa K,/GPa K,/GPa  Fj
16 0.000 0.8 0.1 0.0 85 ~171 208 0.002
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Table 5 The parameters of rock
p/ (kg * m ) E/GPa PR SIGY/MPa ETAN/GPa B Fy
2700 45.5 0.2 9 1.0 0.002
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Fig. 4 Von Mises stress nephogram at different times after weightless explosion
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Fig. 5 Von Mises stress nephogram at different times after explosion under gravity
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