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Abstract: Earthquakes may break the pipeline and result in gas leakage and explosion, thus forming a
disaster chain to the structure in a short time. However, the dynamic structural responses under earth-
quakes or explosion are always separately investigated, and the damage patterns due to the disaster
chain (e.g., the continuous earthquake-gas explosion) is not clear. A comprehensive dynamic re-
sponse analysis method is proposed for shear wall structures considering the effect of the earthquake-
gas explosion disaster chain. The gas explosion load is calculated by simulating the TNT as a cube ex-
plosive. The explosion load is applied to the structure after a couple of minutes of the ending of an
earthquake to simulate the disaster chain, and the dynamic response of the structure is analyzed by
ANSYS / LS-DYNA software. A 12-story shear wall building structure is used as a representative

case, in which three earthquake records are selected for nonlinear time history analysis. Different ex-
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plosion positions are selected to study the dynamic response and damage patterns of the shear wall

structure. The numerical results indicate that the effect of the earthquake-gas explosion chain will fur-

ther aggravate the local damage of the structure compared to the individual seismic excitations. In addi-

tion, the shear wall structure will have a larger overall damage area and will experience severe damage

or even lose its bearing capacity when the gas explosion is located in the middle story of the structure.

Compared to the gas explosion load acting on the corner of the same floor, the damage degree of the

structure is more significant for the explosion locating near the center of the floor.

Keywords: shear wall; hazard chain; earthquake; gas explosion;damage mechanism
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Table 1 Material parameters of the concrete model
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Table 2 Material parameters of the explosive gas model

2% o/ A/ B/ E,/
(kgm ) GPa GPa (kJem ™)

BAE 2290 374 323 4.15 1.4 0.25 1.0 3408
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Table 3 Material parameters of the air model
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Table 4 Composite action of blast and earthquake
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Table 5 Storey drift angle of the sixth floor

Hifr.10°
T 1F 2F 3F 4F 5F 6F 7F 8F 9F 10F 11F 12F
1-4 0.10 0.31 0.26 0.18 0.16 14.60 10.42 3.48 0.27 0.30 0.32 0.33
1-5 0.09 0.32 0.31 0.33 0.72 162.80  120.82  26.96  27.54  27.64  27.69  27.67
2-4 0.17 0.21 0.27 0.18 0.17 16.54 12.99 3.15 0.32 0.30 0.28 0.26
2-5 0.09 0.20 0.33 0.33 0.37 330.13  180.28  55.22  39.98  40.51  40.52  40.49
34 0.09 0.26 0.25 0.41 0.38 16.44 11.99 4.47 0.24 0.21 0.22 0.25
35 0.13 0.42 0.38 0.31 0.51 4581  170.17  27.06  52.82 51.63 51.65 51.51
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