2000 %1 A
F2EFE LM

FERFFH (A RHMFHR)
Journal ~ Chongging Universityl Natral Science Editon)

Val. 23
Jan. 2000

TEEHS 1000 - 582x(2000)01-0041-04

O WRSHSRBEE A ARTRE 0367

-4

v
£, A b ¥, 5ok

Lz

(1. FAKS HATRER, T 400033; 2, s A X3 HERHENFHEA, L SL5063)

B OB NTARRAREHEILARGERANE, oG AREENERT ABFRPHEEA
Rt EE FHARAMESRILMEA SR AT FNEABF R, FS BB A EREY
Bk ABEARMAAETRAESEET SHo T FRAARLLAL, RETR T AR F BHME.

XA HAEFILAR; BESEMA, m
XEFRIREA

FEHES: 034

ETRAWHEEHEHEES LA RS, £ L5
S5 B R LA R A YR E 5 R R % 5T 3K
BT, R AN RSB
DERBEARHR AL Bouen MRAERS
FLAr R F i B RS R, 118 T M
FERLTRESFED, QBAARTHFERET
Wl p ERMBEERT R DERTHERFA
WA BRI RS AT RIEHERE, JIIA—K
B S8, AR BRLE T BUANE, TISHE
EEEFHSADBEE.ET o TEKREGHRT
FE BETAFEAR AN SUNARSHTE
HARSHTE, ATURI LA FEREERKE
KRR BRI S RSN, FRRFEHE
A AETRATBHARUEREER, FAREARR
EAERETE LR R, AEALFEHBSREL
s B, R RERRENER T, Tk
BHGARFHERAEEN EET, TS H
BET JoTBORGERTAR A TFRMFENY
BrESHEETE GVEERR D, RRFEHR
BHE, AR BT R R NS B EET R
BRRHEMENTEE,

1 ERGERR ARk
ETREYBLHRICANRHEELNRRAR

+ BB 19950712
ELTR. EXETHEEEFEHHHE

=2 -
k%8
i — REEA— T TEEEHARN A ARENES
W, SN EA T EE AT IESE R, &8 EE
AT 4o g i, BEEs i Eik
¥ ASTEBANBESY R RS LE, HE U hiEd
SEEHESLERZ K FRASEeT 2R [7].
BREEGTEZ X AERY AETH BRTH
MEIEEFE, SAEETEEE A, BEEET R
HERM ERTES. L& Tﬁﬁ%éﬁ*ﬁ#?.’%é’ﬂ BE 74
%o T Vo AR i) % R BB 7 50 0 ), S TR AR AR R
P A AR, 1B A A 1 &) PR LR S A R, R
HERS B FRLT Y,

mEFP#ER

Telgw+ gu) =0 (1)
BHETFPH IR

T+ K — o) =0 (2)

T -Ku -a)y=u0 (3)
AR R

T =- g+ T,

T =25+ (. DI )

T =- 'l (5)

ALy SHEEGHE, FIERRER ¢ fl g A&
R, Bk, = V/VRIRLEE, o = V/vH
B 48 & B AR

¢+ ¢ =1 {6)

fEE B ¥ (1965-), B, EOAN A EEA¥EEE, W1, EEASE KD ERTHHEMTE,

 NEFHRAEERFUREDEXEALRERRAR,



http://www.cqvip.com

42 TAKFEH

(8 &)

2000 F

pRILBEEA, o RERE, o© A2 RE A E R
¥ B HEEMAMTRE KATHELRELHS
BiERG A WT &R SRR,

k=2 (7)
Heb o« HBER,
A SRR ER T, A R(3) T4,
W =W+ K7 T .(8)
AR M) L FFIEXRG),E
7ttt K7 - T) =0 (9)
T (T+T)=0 {10)

HEAREM ARG, (5 NEEMHISBERN LR
(7), FRAFER

7w - k7P =0 {11)
V(- pl+ ) =0 (12)

L EEE R T R4
- g onTs (13a)
F=n-To=1 onT}s (13b)
t'= pn= pn on I'F {13c)
kP eom= "ot oI, (13Q)

7

K p T, BRAIGERAEAR LHBFRN MR,
m AR TLBRE A= EH A T8, «7 n iR
ife i RIS S MR E,
WMERMER
B0 = u, @0) = & (14)
R, B EEOD ., (12), R A3 MmERHG
(14} SR T M A M % FL A s ) B A
BEFHEIRE,

2 ARLUCFELRE

RN RSB IT AR, EHEE(13) %

54 ) 39 2 BT SRR 4, T (13b). (13c) FI(13d) R B R
HRESE w w W' W, w S FIAFE). (1)
A A1 R E AR B, R IR R SR

J:ws' (V- (- pI+ T5)ldv+ jﬁs- (Ff - )dr+
4 s

er Cd kT Pdo+ j»‘uf (B~ p)ndT+

rP
Fu(xvrm— «7 midu=0 {151
B Gauss TR, 0] 8
[ws'v (TE - pDdo =

—L{v“ﬁ) (T - PI)dw+-JEw5-{u- Tur-
éwﬁ‘- pndr:J:(vuf'; Sl a4 THdu

:Ews- FaT - {wﬁ- pnd T (16)

j;wv (- T P+ @S)du = [’u{v R

J:(Vw}( &7 p)du - fuxv md I

B T B A 0 (B 300 57 4% {4 258 1R J B0 ) R 1,
WATRATE Ty BB EH W = 0,34

W= W, W e whw = w (17)

$(16) RA1S) 3L, BB ERAMG, B
- [,[V W) (= pI+ T9)]de+

J"CL(V - wido+ {(Vw)(xvﬁdn =
-jwﬁ-isdm jws-ﬁudl‘+
: ’

ijv mdT (18)
L

AAEMEARS FR18). EELT AL
o 9K B8 RO E TR 2K B I oy 2 B8 B EE Y

= Ny W= Ny op= N (9
HTHFEBIRETEON 5 2%, EHERE A
BFEACBNEERE G E%. %R Galerkin #, R

w o= Ned w= Nag (20
$#5(19) #20) RALAUR) TWEERERF, HEBT
mFRFER

(Vo) : (D) = (=) (LB’ N,p,

(Zuf) : To = ()" BB

WV - i) = (w,) NILBS .
(T (7 ) = (w,) "Bi«kB,2,
Cf-¥
= () (HS + Ap) + () (Al + Ep,) =
(w1 h () (22)

M RYEEEY, TE8ATTEYE

G I ST e

H

. K


http://www.cqvip.com

FEE LMK Falt & F

B LA A RS ERHG—-#HERLMRE 43

A = J(LB)'I Nydv

H, = f( B DB+ B D Bidv = !BTD“de

E = [Bd,de (24)
14

£ =

fj\ﬂ P+ ijbndr
7 F

£ jN" o7 pnd T
P

WF=¢ME&E L=0{1 1 1 ¢ O 0],
M 1 1 0 0 0
111000
111000

D‘_ooonnﬂ
0 00000
0O ¢ 0 0 0 0
2 0 0 U 0 0
020000
062000
ﬂ:
- 000100
0 G001 0
o 0o 0 0 0 1l
NR B AERAEHRN TEE T8, X8
N, =[N -~ NI (25)

AT TR 0 BTETLH T EE,
o T TR G2 A2 2 T iy R[] R, B,

N IN
Fl C 2

B=| " * 26)
IN 21

HR(23) HETHTHENBART Lo TROR
SHIRTRE N #

CGu+ Ku=f (27}
prg:c)

[ 9 w8 e[

Het A H EF AL F 2B HR R on i EmE .
T g T AR TSR HHHABEL

3 RENBECRR

RHEFRE) TRHATRETERE HE 1.,
= 1, +Ar8#E

urm-] = by + &n.‘mi-h
) X . b))
Uy = 01 = @)ty F Wit T ws ]
FALEw, b AEQET) 945
[C+ Awk] ., =
fon = Klw, + A1 ~ w)a,) {30

S & BT, BIE (29 Bl 30) KA B 6 24
BBREE. S o> ) WEER S, KR X %

HBTEH.
M oh, d R (28) TR, T30y A9 & B B TR
EFE, THESERE.

4 &b

AR MRAR AV S 0L T, T b R4 B R PR
TRV BESEEORET SrEEOEEGHERT
FRFEFETAERE D, RATRAER ), B
ME D EERIL R . TR AT B
B RETHHBTTERNET ' TENR
BHEBTT A EAMN S, TR TR LB

& ¥ x &

[1] PREVOST ] H Wave propagation m fhuid-ssnrared pooous 1oe-
dia:an efficienr finite element procedure 1. Soll Mynamues and
Earth Engrg, 1985, 4: 183~ 202,

[2] MW VCKUEISC, LAl WM, er al Diphasic creep and siress
relaxation of arpeular carblage in compression: theary and expen-
ments|] 1. J. Bicmech. Eng, 1980, 162:73~84.

[3] LEVENSTCN ME, FRANK E H, CRODZINGKY A ], Varavcn-
ally derived 3-field finite element fomwlatons for quasistarkc po-
roelastic analysis of hydrated biclogical tissies| 17, Comp. Medh-
ods Appl. Mech, Ergng, 1998, 156231~ 246,

[4] BUWEN K M. Incompressible porous media by wse of the theary
of mixtures[]]. bnr. J. Engrg. Sci, 1980, 1819 ~ 45,

[5] F¥. £TRAFMELNRENMARTHETD],


http://www.cqvip.com

14 TALFTH (AE#EE) 2000 4

AR ERLER N RR THEER. 199. 124,
o7 FELE R RN . AU BT R R A 71 RdeBoer¥ . EAMAHRERE FWEEXFE M T
€943 RITAH )] B FREE R 48, 1999, 20012) 1 1 235~ ¥, E B R E R RE, 195

A Finite Element Method for
Quasi-Static Problems of Two-phase Porous Media

YAN Bo', LIU Zhan-fang', ZHANG Xiang-wef
(1. College of Civil Ergincering, Chongging University, Chongaing 400044, China; 2. Shantou University, Shaniou 515063,
Chir )

ABSTRACT ; For the quasi-static problems of two-phase porous media, the velocity vaniable of fluid phase can be elimi-
nated as the viscosity of fluid is neglected. The carresponding @overming equations, with displacement of solid phase and pare
pressure as hasic variables, as well as the boundary and initial conditions are given out. Finally a mixed finite element formula
with o — # variables is chrained with weighted residual method . This method has lesser nadal variables and higher accuracy of
pressure distribution.

KEYWORDS; two-phase porous media: quasi-static problems; mixed finite elanent
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Auto Mesh Algorithm of the Finite
Cover System in the Numerical Manifold Method

ZHANG Xiang-wei', CAl Yong-chanG, LIAO Lin-can’
(1. Insutute of Mechanics, Science Center, Shantou Univeristy, Shantou 515063, China; 2. Center of Givil Engincering,
Chengring University, Chengqing 400044, China)

ABSTRACT'; A auto mesh algorithm of the finite cover system is presented by abstracting the finite cover system of nu-
merical manifold method as independent data classes. The pregrams are made by Object-Oriented Programming{ OOP) . The ac-
curacy manifold clement can be generted autcmatically when the continuous material is cut by crack. The caleulation resule
shiowess thar the algorithm is reliable and effective.

KEYWORDS: manifcld method; continuous material ; cover; crack
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