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Numerical Simulation of Masonry Wall Dynamic Response and

Failure Process under Close Range Blast Load

GUO Yu-rong', ZHANG Nan
(College of Civil Engineering, Hunan Univ, Changsha , Hunan 410082 ,China)

Abstract: In order to explore the failure process and fragments ejection rule of blast case for masonry
walls, the AUTODYN program was used to simulate the dynamic response of masonry walls under close
range blast load. The distribution of blast pressure on masonry walls and debris ejection laws were ob-
tained. The results show that the destruction rules of 120 mm, 240 mm masonry walls, and the strength-
ened 240 mm wall under close range blast load are similar. The debris ejecting speed of 240 mm wall and
the strengthened 240 mm wall declines obviously when compared with 120 mm masonry wall. The debris
ejecting speed of the strengthened 240 mm wall declines significantly on account of the consolidated film of
PU. Moreover, the relationship between ejecting speed and scaled distance is similar to the relationship be-
tween scaled distance and peak overpressure.
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Fig. 1 Diagram of computational model
and gauges arrangement
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Fig. 2 Diagram of masonry wall in the air
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Tab. 2 Grid types of all parts
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Tab.3 Material parameters MPa
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Fig. 3 Pressure load distribution of masonry
wall at different times
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Fig. 6 Diagram of fortified 240 mm
masonry wall failure process
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Fig. 8 Ejecting velocity and displacement time history of masonry walls
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Fig. 10 Peak ejecting velocity of masonry walls
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Tab.5 Maximum displacements of walls
at different times

5 f IO I 220 35 K A48 1 7/ mm

= 10 ms 20 ms 30 ms 40 ms 50 ms
12 K% 401.2 751.53 1099. 43 1446.9 1794. 05
24 K% 218.9 399. 62 579.45 750. 34 924,29
JnE 24 55 198.9 316.99 435.54 528.17 603. 14
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