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Study on Contact Explosion Damage of Concrete Pier

LI Xiancheng' ,DU Zhonghua'>* HU Wangyang',XU Lizhi’,ZHENG Heling',
WANG Zhanxuan®, LI Xintian®, WANG Meng'

(1.School of Equipment Engineering,Shenyang University of Science and Technology , Shenyang 210100, China;
2.School of Mechanical Engineering, Nanjing University of Science and Technology , Nanjing 210094, China)

Abstract: In order to evaluate the damage effect of block charges with different masses on the surface of
concrete pier body,the damage characteristics of the concrete pier under the action of contact explosion
were studied by numerical simulation,and the damage effect of the concrete pier body was evaluated by
the equal damage curve,and the characteristics of the damage area of the top surface,side and side edge
of the pier body under the action of contact explosion were obtained, and then the influence of charge
quality and placement position on the damage effect of pier body was revealed. By establishing the
calculation model of vulnerable volume ,the variation curves of the remaining volume of concrete pier body
with the charge mass under the action of contact explosion on the top surface,side and side edge were
obtained. On this basis,the block charge with different masses was compared in 8 different positions on
the concrete pier body during contact explosion, and the number of large fragments and the maximum
fragment volume after the explosion were studied. The result shows that the shape of the damage area on

the top surface and side of the concrete pier is approximately circular, and its center coincides with the
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center of the top surface. The shape of the damage area on the side edge is approximately elliptical. When

the charge explodes in contact with the top surface,side and side edges,the damage effect at the center

position is the best. When the charge mass is 1-3 kg,the damage effect of the explosive exploding at the

geometric center of the top surface of concrete pier is the best. When the charge mass is greater than

3 kg, the damage effect of the explosion at the side geometric center is the best.

Key words:block charge;concrete pier;contact explosion ;vulnerability ; numerical simulation
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Table 1 Material parameters of the TNT explosive

p/ (kg-m™) E, A/MPa B/MPa R,
1 630 0.060 3.712 0.037 4.15

R, w vp/(em-ps™')  p/MPa -

0.90 0.35 0.673 0.210 -
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Table 2 Air material model

p/(kg-m™) Co ¢, Cs E/(Jm™)

1.25 -1x107° 0.4 0.4 2.5x107°

®3 REIEEMRIRE

Table 3 Concrete material model

p/(grem™)  S/Mbar F_/Mbar Fy Fq
2.3 0.167 4.0x107* 0.1 0.18
A N D, D, -
1.6 0.61 0.04 0.1 -
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