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FRBE &AL PO RN RO TEBEHN WY RE. ZEENERLE, B
BEEEAWREREAEREE | BRE TNT BRHE m =53.6 ke, BT UMBE A RBH
XMIGIFHERARRKE R=1.5m. '

BEARBEEUN AR, EERREREREREEL WRIGHE. EFEE =01, &
YERIRSIE] ¢, = £, = R/c, .

R, 1, Hiprbidr MBI RSB ER—HE ST (ms) s, HARPHUBHE (m/s).

B R=1.5m,n=2.8,c,=300 m/s, A[RBIPEEE oY FE H AR E N

ts=R/c,=5(ms), 1, =0.1¢,=0.5ms, P, =30.6 MPa
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Fig.1 Explosive loading
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RAEWE 2 Ao B T TERBERE (35 mx21 mx 20 m) REXFHE, HRO T35
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Fig.2 Three dimension FE model
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Tab.1 Parameters of the medium
bis: o/ (kg=m™3%) E/MPs # - ag/MPs
MHREL 2 500 1.78% 10 0.2 33

i 1955 70 0.42 4.5
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An Algorithm of the Non-linear Dynamic Analysis of Open System

LIAO Wei-zhang, DU Xiu-li, ZHAO Mi, LI Li-yun
(Beijing Key Lab of Urban Security and Disaster Engineering(Beijing University of Technology), Ministry of Education,
Beijing University of Technology, Beijing 100022, China)

Abstract: Considering the effect of non-linear factors, this article set static response as initial condition for the
dynamic response analysis of the underground structures under dynamic loads. Since there is zero frequency
resttiction on some local artificial boundary conditions such as transmission boundary and viscous boundary
etc., the initial condition of static response cannot be directly applied to the dynamic system simulated by
those artificial boundary conditions. Fixed boundary used to be applied during the static analysis, and the re-
active force on the boundary used to be regarded as the boundary constraint force in the stage of the dynamic
analysis, As a result, the boundary conditions of static and dynamic analysis were not uniformed. In this arti-
cle, the viscous-spring boundary without zero frequency restriction was applied to the non-linear dynamic re-
sponse analysis of the underground structure under dynamic loads, by which the uniform boundary conditions
between static and dynamic analysis were achieved. At last the algorithm was implemented in the explicit
FEM program LS-DYNA by the example of dynamic response analysis of the underground structure under ex-
plosive loads.
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