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EFFECTS OF CONCRETE MASONRY WALLS ON STRUCTURES
UNDER NUCLEAR BLAST LOADINGS
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Abstract: Concrete masonry walls subjected to blast loadings were analyzed with the explicit dynamic finite
element method. The nonlinear material properties, nonlinear contact, large strain, large displacement were
considered in the analysis model. The effects on high rise building caused by masonry wall deformation and
failure under blast loadings were discussed. The loading time history on high rise building caused by masonry
wall failure is presented. The numerical results show the mode of failure of masonry walls is significantly
influenced by the strength of blast wave. The induced forces of structures are of triangle pattern, the larger the
strength of blast wave, the higher the peak value of forces . The critical shear strength of mortar between masonry
wall and the structural members played an important role on the moment of peak forces and the duration of
forces.
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Table 2 Parameters of contact surfaces
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0.2—0.3 0.580 0.725
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Table 3 Parameters of blast waves

##E/MPa  AP,/MPa AP/MPa t/ms foo/ms
0.01 0.021 0.0103 10.5 1516
0.03 0.07 0.0327 9.9 1231
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Fig.3 Loading pattern of blast wave
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Fig.4 Failure modes of masonry wall under different blast loadings

(Time indicated is the corresponding moment of deformation after load application)
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Fig.6  Shear forces of structure

200+
—a— 0.03MPa
150 —o—0.05MPa
—&— 0.10MPa
—v— 0.20MPa
E —— 0.30MPa
=< 1004
=
g
50
0 $
0.00 0.02 0.04
i) /s

7 BRRAEE SR
Fig.7 Axial forces of structure

®4 WIRIREREMNEE
Table 4 Loads of structure induced by masonry wall
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0.05 11.41 61(23) 4 75(62) 15(47)
0.1 19.11 66(31) 4 75(62) 14(24)
0.2 36.84 87(59) 4 82(62) 15(13.5)
0.3 30.60 124 4 82 13
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