5527 B 2 EoR o | 2 Vol.27  Suup.2
2006 4= 12 H Rock and Soil Mechanics Dec. 2006

XELHS: 1000—7598—(2006) 4 —0841—05

REEHER T REEHFHERWMFRITHE

> a 1,2 > 3
rEFE " FFES, £
(1. KIEFT RS HAKRERE, KIE 116023; 2. KEKF=2B TR TR, KIE 1160235
3. KRBT RS TR LT E R E i =, KiE 116024)

3 o =3
A7, §BE

W B RHARCEBE Bk i T R R3S R AR 2 20 00 R, 45 30 T S5 MRS [ B 20 1) s v AT SR
M T VR R B AR e A A ML R A, 0T AR 48 5T 425 R H Drucker-Prager A1 Mohr-Coulomb it iRR#E
DA R SRR G R, A AR M BT BB IA N ) 3 o AR BRI H0E , IR0 T ki B 2 2 N ) (R A8 Ao 7R,
H FRE A VR AR5 R B R o A PR BB 25 e i, SR ARG AT PR TR E b o Aer 80 T R v
SRR BSE N B ) ST AL, I ELUE B AT Be v (1) T B 4 5 R 2 22 4

X OB O BEEEG SN Bidrai; EIRMEN; Rt R

hE4»2K5: TU457, TU751.9 SCERBRIRAS: A

Computational simulation of dynamic responses of underground
structure acted by blasting loads
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Abstract: Finite element method is applied to calculate nonlinear dynamic responses of underground structure and the data of
dynamic responses of structure are available. The structure is consists of steel shell and soil body. The elastic-plastic constitutive
model is used to modeling deformation characteristic of soil body and steel shell. Drucker-Prager and Mohr-Coulomb yield criteria
are applied to describe the soil body and the steel shell, respectively. The blasting load is determined according to experimental data
of air explosion. Calculating results using finite element method show that it is effective to calculate dynamic responses of
underground structure acted by blasting loads and the proposed defense structure is safety against explosion loads.
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Fig.1 Features of an ideal blasting wave
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Table 1 Mechanical parameters of soil body

—— PP . W) PR %;E%_}
/MPa /kPa (°) /kgm
e 20.0 0.3 10 35 2000
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Table 2 Mechanical parameters of steel shell

—— PP . J RS AR %;E%_}
it /GPa  /MPa /kgm
e 206. 0 0.3 2.0 345.0 7800.0
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Fig.3 FEM mesh of steel shell
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Fig.4 Calculating model of underground structure
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Fig.5 Vertical displacement distribution at 3ms (unit: m)
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Fig.9 Von Mises stress versus time for different points

B HAHE /mm
=
]
Dy —u|
<k
&=
a—

20 F

30 L
0 0.2 0.4 0.6 0.8 1
1] /s
B 10 BRAERTEAE R T R R B E AL - 1A i 2
Fig.10 Vertical displacement versus time for
different points
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