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Three-dimensional viscous-spring boundaries in time domain and dynamic

analysis using explicit finite element method of saturated porous medium
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1 School of Civil Engineering . Beijing Jiao-tong University ., Beijing 100044, China
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Abstract  Based on Biot's dynamic theory for saturated porous media and the constitutive
equations of poro-elastic media,this paper discusses the normal and tangential stress formulae on
the artificial boundary of sphere shapes under the assumption of out-going spherical waves, and
constitutes the three-dimensional viscous-spring boundaries in time domain for saturated porous
media; According to the dynamic analysis of saturated porous media by using explicit finite
element method, this paper develops the finite element method that could solve the three-
dimensional problems, and develops finite element program. The analysis of the saturated porous
medium dynamic response indicates that the combination method of the explicit finite element
method and the three-dimensional viscous-spring boundary enjoy good accuracy and good
stability.
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Table 1 Basic properties of the material

A/Pa 1/ Pa " p/(kg/m®) o/ (kg/m®) o/ (kg/m®) Q/Pa R/Pa
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F(45)  (46) By T M A b5 R N P A T
R EWR N FREX. e Ms, AN TR ER
— A P A R B L B I A Y N ) R iR R A BRTT
TEEE R mT O] S bR 1 R YT A R AR 45 g A
LTI AN IR S R (SR s L IR PN | R =5
V- R 4 2 B R AR I R 4 AT BEL e R B .

4 BfEIR

S 1.2 F3 500 25 B P AR [6] far 4808 X b vy —
RIS B 2R S rp R B R AR SCHR N TR
FAFREE T LS R S N B A R —
BRI YRR T R R IR AT T B
Horp P B A RT ik AN Tl Fac g A 7E 15
P[] B3 A DA N I 30 3 s S5 T 5k ) 38 S g 381 36 T 2%
F18) A5, B Jrg 8 X 3.

BH L = A WA DLR AE A T A R
YER— KT gl far 8, W 4, P(t) = Pysinwt ,
P, = 1 N, #b5E THREIGH 3B R :0. 1~10 Hz.
PSR Sr H)h 0.1 Hz,1 Hz,3 Hz,5 Hz. & X
B :12 m>X12 mX6 m, kM7 7 A5 50 B HO T IX
Bl A AR AT R 4 A ORE S B AR 1L S AE K
AR IIE R AR AR KT B B AR 4R T
WAy 0.5 s, WWIEL 5. B th 23 5l 45 T A Gl L
PR — B G i AR B0 R ORS A OR
Y A BRIT . R A SCHE A R OT#E 7 64T
TR B 5 R AR KT far AR T L A R AR
SCEE N T A BUE T RS R 5T AR
JUff Z R 1R 2% (B W BUE 5 1 R A B T i
ST T BN 8 3 O AR AR (f=0. 1 Hz)
R (f=10. 0 Hz) . HAE I 45 AR R 5 —
By 3% Sk 300 B 55 1 e 300 SRR 25 B L IR T A

e A RUTEAS [R) fir 208058 RN T AT i
] (i B B Rl 2k SR BTE  0.5 s, DLIEL 6. f [ W]
U s 76 ) B fr 204 R R A SCRh s N Tl
EETT RS R 59 RA oo Z Mg A k2, (1
EWEUE M S R A R o 2 8238 0 AR (f =
0. 1 Hz) B b B i 5 o 5 0oKG B8 s B s i e (f =
10. 0 Hz) B 5 Z Frads 565 3 SRS BE A 2. 1 B AN 3
A AT B = A BB T 5 4 R AR RS E

5 4% iE

ASCHR N T 22 AL B = 4R e N Tk
G AN Z AL i =4k 3l O g A 4 e A RS
HE T E AN I R T A RoTr R
J¥ . BB R AR SCHR A R 22 AL A T = ZE R
PEN T 5B R RO B ARG Uk o7 i B 1
TA RT3 s A BROCE ¥ H A B4 (985 B2
R M B P R L R 3k B A B B B R
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