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Study on Safety Control Standard of Brick-concrete
Structure under Frequent Blasting Vibrations

LU Yu ,MENG Lei ,HUANG Ting
( Guizhou Transportation Planning Survey & Design Academe , Guiyang 550081 , China)

Abstract; The safety control standard of buildings subjected to blast vibrations should not ignore the influence of
the cyclic blasts. It is suggested that the critical peak vibration velocity which makes each part in elastic deformation
stage is taken as the safety control standard and damage law of brick-concrete buildings or structures under frequent
blast vibrations based on the cumulative damage theory and numerical simulations. According to the specific material
parameters and model conditions,the critical peak vibration velocity of an intact brick-concrete structure is 0. 67 em/s,
and tensile damage occurs in the stress concentration parts. It is therefore recommended that for buildings with weak
anti-vibration ability,such as brick-concrete structures,the range of the safety control standard under frequent blast
vibrations can be determined by multiplying the lower limit value set by the most unfavorable frequency in the current
blasting safety regulations for general civil buildings by a reduction factor,which can be 0.45 ~0.55. When determi-
ning the safety control standard of damaged structures under frequent blast vibrations, the actual damage situation of
the buildings should be comprehensively considered. The vibration safety control standard is taken as the smaller val-
ue between the critical peak vibration velocity which does not lead to crack propagation and the critical peak vibra-
tion velocity which ensures that all parts of the structure are in elastic deformation stage.
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Fig. 1 Plane dimensions of typical brick

concrete structure (unit;m)
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Fig. 2 Numerical analysis model of brick concrete structure
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Fig. 3 Schematic diagram of the location of the preset crack
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Fig. 4 Nephogram of tensile damage of the brick concrete
structure(V, =0.50 em/s,V, =0.30 em/s, V, =0.67 cm/s)
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Fig. 5 Nephogram of tensile damage of the brick concrete
structure(V, =0.51 em/s,V =0.31 cm/s,V, =0.68 cm/s)
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