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Abstract; In this paper, prestressed channel slab is applied to civil defense structure for the first time In order to
study the blast resisting performance of prefabricated prestressed groove slab structure system under the load of
civil defense, this paper carried out the nuclear explosion simulation experiment on channel slab with the scale ratio
of 1 : 3, and analyzed the dynamic performance and deformation performance of the large-span prestressed groove
slab structure under the action of the load of civil defense. Then the finite element model was simulated and
analyzed under the action of grade 4 explosion and compared with the test results. The results show that the test
components are intact under the action of nuclear grade 5 civil defense load, and only a few cracks appear in the
tensile zone at the bottom of the components and the shear zone at the end. Under the action of nuclear level 4,
there is no brittle fracture of the structure, which indicates that the prestressed concrete groove plate with
reasonable design can be used in civil defense engineering of grade 4. It is also proved that the prestressed concrete
groove slab has good displacement ductility and does not have brittle failure. Through simulation analysis, the

authenticity of finite element simulation and the reliability of analysis results are verified.
Key words: prefabricated prestressed channel slab;load of civil defense;resist blasting performance; dynamic per-

formance;deformation performance
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Fig. 1 Prestressed channel slab structure(Unit: mm)
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Tab. 1 Compressive strength of concrete MPa
ok PUE
C35 56. 6
C50 65.1
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Tab. 2 Yield strength and ultimate strength of steel
w1k JENRGREE/MPa AR 9REE/MPa  filK /%
HPB300 356 483 28.5

HRB400 448 622 26.5
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Tab.3 Gunpowder calculation under dynamic load
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0. 40 0.068 6 0.999 2 90. 84 14
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Fig. 2 Prestressed grooved plate structure and

gunpowde device(Unit: mm)
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Tab. 4 The explosion number

MBI Bt A/ MPa S 2 JE W B/ MPa 75
1 0. 06 0.040, 0.042, 0.039 1 #
2 0.10 0.121, 0.119, 0.123 1 #
3 0. 20 0.278, 0.287, 0.288 1 #
4 0. 40 0.481, 0.484, 0.458 1 #
5 0. 20 0.279, 0.280, 0.281 2 #
6 0. 40 0.454, 0.491, 0.483 2 #
7 0.10 0.132, 0.132, 0.135 3 #
8 0. 20 0.309, 0.317 3%
9 0. 40 0.465, 0.444, 0.447 3 #
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Tab.5 The major parameter for the fourth charge

55 i k=g 24 U
01 12 J8 )12 1 /MPa 0. 481
02 JbEEHL 1.45 m  JREEE J1/MPa 0. 484
03 TFEEY1.45 m  BEEEE S/ MPa 0.458
04 s th 4544 JE J1 /MPa 0. 634
05 JdeEray 1. 45 m 254 JE 1/ MPa 0.583
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Fig. 4 Air wave pressure in the blasting cavity
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Fig. 5 Mid-span structural pressure
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Fig. 9 Midspan peak pressure and air pressure
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Fig. 10 Bearing pressure and air pressure
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Tab. 8 Peak structural pressure on channel plates

Fig. 11
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Fig. 12 Peak concrete strain and air pressure
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Tab. 9 Time of positive pressure
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0. 20 241
257, 186, 265, 173

164, 179, 235, 258, 258,
0. 40 190
131, 229, 222, 130
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