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) [13]

Lagrange ,
s f
0;,; = plUE,z"r pzvi,t,
s f s f s
- pi= Pwii+ ma(ve - vi)+ Ba(ve- vi);

s : £
0.0 = Ajmvk. i+ Mij(vhk— vk k),

(1a)

S < f (1b)
p.i= Muvii+ M(vik— vk k);
0; , P , Pi= (1- 9P, PB= ¢4, O B
, ¢ vl ol i
. , xi N :
* Ajw Mj; M >
Cijit, K K (121,
Au= An= Cu+ aiM, Ap= Co+ waM,
Ap= An= Cp+ qwM, Aszs= Cu+ GM, Au= Ass= Cu,
A= Co6, Mii= Mn=—- Ma, M33=- Mas,
Mi= 0 (i #j) m= ;e 1o Ci+ 36122+ Co oo 1o 201;[25033’ (2)
{1_ ¢ & 2Cu+ Cn+ 20n+ 4013]“
= K YK 9K
[ma  [ri]
[mi( )] = Re[m], [rico)] = Re[m], (3)
i 1 , @ Lk @] .
ki @) 0 0
[hicod=1 0 k(o) 0 |, (4)
0 0 k3( @)
k() (j=123) J . k(@)= ko ©)e [ 8]
h( @) = k.,«o[{l 4‘“@’;&@1 : Mﬂ . (5)
Qoo  kjo .

j . , ,ih,j= 1,23 X, y, z°
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2

(x,t)

b= ¢t- Tx)=0, (6)
T x= 4%,z . f f(x,t) t= Tx) s
f(x.t)=f(x,Yx)), (7)
fo=fl+ [ (8)
(8) S S S :
(8) (1), 9.0 P

D M) | vi, Al
lMTk— MY, M‘ZAJ b ) 4" ®)
Dir = A T; T+ WM; T, Tir— P16, (10a)
Mt =— M T;Ti— P26, ( 10b)
Mi=- MuT:Ti— (&, (10c)
Mix = WMTTi— dmi, ( 10d)
Azz Ay“kwi,[—[,j+ Wijvi,kﬂr,j— Wijvfk,ktj_ G, js (10e)
A== Mol Tiv Mol x Tie Mol Tit p it Bu(vh- vi), ( 10f)

x)

Di Mg
| Qul= | . = 0 (11)
M — M M
L, n x ,C
Ti= ni/c (12)
(12) (10), (11), n
c .
(11) (1) : o

b _ dJCp aQ/aT,Pz
P

T dt T T(0Q/0T,) (13)
b, .
by, 0 L= {17,
I'D" + (M - M) = 0, (14a)
I'M" + IP’M° = 0, (14b)
I'= {z%, 1515, 17 = {zi I3, 1%}~ (9) L. (14)
I'A'+ 1’A*= © (15)

o vi(a=s,f) p G vk p ; (15)
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« ”q

f(x, l)
d
i f] +fo=fibi+ [l (16)
(8) (16) Jo
d
fo= T (8- T (17)
(10) (12) (14), (15)
do; d dv} dv; dv’
ZL][ plc = - P L] 2[%ni+ Pre ;t
dvk dvk dxi
Pemiy, —— ET Femi dt] S, = b (18a)
S = [ (A + Munj — Pic &iby) -
Li(Myn + Mni— dmaby + Crc Giby)] vy, +
[1i(= Man - Ooc Suby) + Li( M Gni— dmabi)] vl ;-
(e Si= mbi) O i+ Li( ¢ Su— nibp)p, o+ [F fera(vl— vi)e (18b)
(18) , (x,1t) .
(184a) , t = const .
(18) , .
(2) , Cu= Cn= Cx,Cu= Cs5= Ces= (Cu—- Ci2)/2, Cn= Ci3= Cx
’ (1) : ,Cu Cu Mu=
Mxn= Ms; Biot H g C- )
. , ¢= 0, Br= 0, Aju= Cju, Pr1=
Pumi= ri= O,Mj= M= 0, (11)
| D 1= | CuTTi— PSikl= O (19)
; (18)
do; dv / dwi
| =L . =Ll = = _ ]
ll[dl nji— Psc dt} S, T bi, (20a)
S = Li(Cjunj— Pec &bi)vii— Li(e 8~ nbi) %4 (20b)

/ %

li D °
[1] y
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t=0 0 . t r , r
n(x) ( 1 yrel
ren(x) = v(x)t* (21) : z
[16] ( [ =
r o
res =1, (22
s 2
_ n(x)
S= (x) (2
Vo(x) . (22) = BEPE T
> r n(x):»
n, (22) r |
(12), xi
1
si= = T, (4)
T, (1) (11)
F(Ti) =0, (25)
xi T, (25)
F(x;) = detQ.= 0° (2)
(25) T ,
dvi  OF dT_ oF dT; _ OF  OF
ds — 0T ds = “P0T. ds “[T"aﬂ ax]’ (27)
OF/0T. s , (2) , r . ,
t= T(x),
drvi  dwi  dwi\dT,
de = dT~ dg\ds ()
ri r s t=1
da;
TG (2)
(27) (29)
oF oF
ri= aT\ Pja;j . (30)
. [13] \ 1 .
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2a x0y 2b x0y

3a x0z 3b x0z

. 2 3 . 4

E— qL.1, ql2 qS1 Q20 2 R 4

* 3 o 2

. ql.1 qlL2 , g1 qs2
. 3b
[13] 3b . R . [ 13]

[13 (q]'_‘ 1’7 s [13 qL2” [13 qS” ( [13 qS 1’7 ) °

: [ 13]

?
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1 ( )
Cu=3.4GPa Cp=13.1GPa ko = 100 mD K.= 40 GPa P =1 040 ke/ m’
Cp=1.0GPa C,=3.0GPa 1) o= 2 mD K,=2.5GPa N = 0.001 Pa* s
Cp=58GPa ko= 600 mD Uy0= 3.6 mD Q.= 1815 kg/m® D= 0.2
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Characteristic Analysis for Stress Wave Propagation in
Transversely Isotropic Fluid Saturated Porous Media

LIU Ying"? LIU Kai xin'
(1. Department of Mechanics and Engineering Science, Peking University,
Beijing 100871, P.R. China;
2. Department of Mechanics Engineering, Shandong University of Technique,
Zibo, Shandong 255000,P .R. China)

Abstract: According to generdized charaderistic theory, a characteristic anaysis for stress wave
propagation in transversely isotropic fluid saurated porous media was performed. The characteristic
differential equations and compatibility relations along bicharacteristics were deduced and the analyti-
cal expressions for wave surfaces were obtained. The characteristic and shapes of the velocity sue-
faces and wave surfaces in the transversely isotropic fluid saturaed porous media were discussed in
detail. The results also show that the characteristic equations for stress waves in pure solids are par-
ticular cases of the characteristic equations for fluid saturated porous media.

Key words: characteristic analysis; wave surface; fluid saturated porous medium transversely

isotropic; stress wave



