F23% F1m 7'7 &‘?" :}%E /% Vol, 23 Ml
19935 2. 250 ADVANCES IN MECHANICS Feb, 25, 1993

El k- iR & Y ES o BRI
REFETRE LSRN

= ¥
R E
SR TR, R GIETR TS 1000800

RE AN AT RSV ELEN R, IR T B - AW ES N R
FEHE 0 TR UK

SEERIE ey M M H R AR

i 5l 5

AR P2 i A e b e L0l AR Wb, TR P, AR B S M Py
B, i IRER I R R H R SRR, ST Y Y A R AT T B,
TR R KGR ASTE . g I IS AT R R R e, DIRCARIE ., S, PRV
GRRFLELE s AU EATM SR, IITASS R Tk, R BB RS
Tis ERER BB E BT,

HOFH R, SRR LR AL, EROEH BRI A RE R . FLET, BRI,
I AL R MR ST PR o AR SRR S JIF DAL TR R 6 oy 25 IR 4 2 UK - L R T AT
S R AR - SR - AR SR O RS B Ty 2 L R BT P A A BRI R
s T e P4 3 SRR R R R 92 DR TR ] AR S LA T AR SR R L

1925 4¢ Terzaghi $EI T 1 4e-LFEENE, 25, Biot™H®! 4yl T HHE Aoyl i A v 7L
PR PRI Sy ek B 8 AR, TN BIE TR E y ARG AR IR o [ A5 AT
ST AP A TR R

SOAEATIA T F 2L A IR 7 28 (R0 R FE P AR - AR O P B . Adkins ™0 25 I 7790
PR ML 45 1 e P e LA T AR T & o3 I T ¥ S R0 A M1 S, T o T R 3
VRO 1 Dl P K DR A AR, TR B TB) E R B L A B B M R RS Green
8 Steel MY TR AR A W AR AR LR PR PR AR AR TR, Atkin 'S HRIR T 28T A
85 Sl 21 0B LA W R 2R P PE R A IS . Bowen ™ KT 057 ACHR IV FLIBR U FE A - i
PR ARG, Bedlord I Tngram ™ i [f] Eringen Fi Ingram " &5 & IR T 708
SRV A R 5 SRR AR A R Ak s, R A R T R R L, AR
Ay LR R A A M A,

* 58 e




2 BREVEENRAREFEILR ‘

CRA VJH‘J@—%H{M&{—ﬁ)ﬁj‘ilﬁi&ﬁ@, #MEAMRRERE, TE, WHESDTY
BV B A TR I, TSR B E Esh. FEEMEE ¢, BAWREE x R
FEWE T R R B XD, X, i, WRREEI T MRRY ‘ |

" x =@ (X, 1) . (1
BH o BRE o WA RIS, RO BRI AL, R, ’lﬁerFl’JxEB\{VH%J”J
B (B Lagrange) fRAERN

V() = 50@/a5 | e
Ldlﬁ’;l;alﬁ] (K Euler) MRATER
v = v (x, 1) ‘ (3

2.1 Fia i Tmﬂ@ﬁﬂﬁL\%wﬁ%L‘meTLﬂ@awLmﬁ KEAL
A E R A R, | N

ﬁﬁ%ﬁ,m?%mrﬁﬁ&T%ﬁ%%%%%%%,E%ﬁ~ﬁmﬁﬁﬁ%ﬁm,ﬁ
AP ETRT SR ‘ ,

| D;)tp‘ Tl—p div v =0, Q‘D;)’p + 0 d1v Vi@ =9 ’ ‘* “(”4)
XE, SR 0,00 é&%ﬂ%mﬁ-—*ﬁﬁﬂﬁi’a%;& BAVNERE o WERH .
- =00, - (5)
D“”/Dti’éT%)EHJIETMﬁﬁ MR o (x,8) /E—/‘J‘ijc%ss@ﬁ%& JlipEey
D _ 3¢ | w9
Dt 8t +op” Oz, (6>

LR (4) ROk, BAWRRRSETBERESIRL. ‘

s A TEHARIS Lk, WS, BREFC KR, L6 N MR
JrikE 0 KR, %iﬁ%ﬁﬁLéﬁMJHEf’ﬁfﬁﬁ’x“I’L Eﬂl’ﬂﬁEﬁ“Eﬂ?/’J’dﬂiﬁEﬁ*ﬁﬂ‘ Zjbfii?
ﬂﬁﬁ—]"’%’ﬁk h ‘

Dy
g

' )
div 0@+ w4+ 0, F® = 0, =7-—

SRR R i — A ST H R, A IR S AR
AT T, R B RIS T2 WOH0 fa 3 RLSPIE 15 bR AR
FUFRTRIG . MBI T RRN.
' 0=04 g J ) ! (8)
1R 55— m%ﬁm BT I B — AR, HE— BT A L9],
B MFFMMﬂﬁMHm&TMQA%,HA&Wmeawmmﬁ,mS
FRM, TRIYSHE DY R B R

div 0W—mw+p, F(”—p

DA, pwg DS, L ID®A pep parg.

+S - 2 o o

oo T8 Ty 1) b0y (2504 8. 2 552
=pr-divgtm. %Hﬂcw A4 o e d® g, 0 T) (9)

* 59




AL 7 1 q 4 B A P B T B R R T, T
a=vi —y@ L) = gpad v, dler = (1/2) (L L“”T)
I':(1/2){([_(1)_L(l)T)__(L(Z)_L(Z)T)} }
FHE (4), (7> F (9) AT WL EEM RS AYNERG TR,

BRI R AITEE A MR A B A WA R AT 3, B RRET
SR IFISAL T B B B SR 45— PR Y B S — PR AR U B, B
BT RARE SN, T RAEIS RN RSN IR, TEEF— MRS, R
MRS ATRR, SATE UL, 4 BK A RRAE L A A R R AR I, AR iy
etk DL RS AWy Ty TR IS, AT — A R P PR R A R

MR E ) I I W AR R, Eringenf¥) 8 AFMERZRFI Noll 1y 3 ATRIKR . WH
ARG YAEIASEYE, FHENERHAIE AR P KO S—E A M, R
AT E R AT, HIRMRT S R10—12],

TR, WA P B AR (Y B R R A AR AL, 8., W, q T 0 fEEE R
AHEBREING. P, HWEAMERR A, 8. w.q o) T A A BT
W32 2y BLR I 1 RS e 0 e PR B, S Ah S0y R R A RE B A, B G T R 1 %)
TR, S s S SRR B TSP R R Cross 22 il Bowen ' LRt JR3,
I TR B Py Sl AL I PO R RR N

_ o bheape, DT o DET

10

) D ' i mod e T py bwedtirdg e dt g’ e 4
0 Ty aqeg/T 0 an
FH, g=grad T a2

J SR PR O MR AR AR R G v Oy — IR Ty 28 R 0 AN (1), B Ervingen
Ingram*? G BLRY B THE-& P 30IE 1Y,

SR A BT 2 SRR TR A 28 07T Bk R4 - RSk D AT A s TR M A R
TRRSRAR TN . T B AR M A E IS, R AR RIS PR MBS,

2.2 ARSM ARG Oy T P IS i - R YR WK P i A R R S e ST

A,,8.,m.,q,00 asy
AR, TXEL, Pk P RTOR P A BT R S AL (a8) PR
pz,T,a,g,’g‘m,F(”,L(”,G(” {14)
R A, X,
F® =grad®x, GM'=grad® F® {18

SEAETR LR, MAdKins ', Crochet & Naghdi®™*?, Atkin ™ 2 5sk BT — 03Ul 7S
Ak VIR AR P R IR S R LR A W, S R S AR R
P VAR ARG HE

IR AR PR 1

A= Aoy, THEFWY, §=~a4/0T (16)
an 94 94 na s, an 9414 94iaa 2 (17)

x‘ag(z)“ E®

. Jg (79

060\'



ty s .
Gle) = pm_aé;f(la Fel p‘2>-———ai‘/(if) Fel 4 pa———%‘i@a @=1) (18)

9A 04, 04,

ppzag(Z)a'J ‘-ppzag(l) ik plak aL(Z) pIaJ aL(Z)—O ’ (19)
oAy OX | e g, A L BEASIIIE 5 =0 (=D (20)
ije O%p '
Dunwoody t*%! bi‘ﬁﬁT?EA’%l“HE EEXLT
= (0,0:/20*T) {20( A2~ A) + (o;—pr)a - a}a ‘ Q@ -

ZJgs ﬁn%FﬁNﬁféK QA7) — O HEH FL161¥HE) Dunwoody J5H& (5, 12)——(5 15) it
FI(5.22), FLUBMLS %%ﬁ~$ﬁm$wﬁ% NRBM T 285k £2),9,L® M1 6*, 4
LT&%Tﬁ%IE,m%AT%m .
-—Aa(szT,a,F(l)) ‘ \ 2

HEF TR ARL AR |
u:{((r<2>+P2|—p2 ‘42®a) L<2>7}+(1r+s)-a {pl(S + %*;1, )a+—,}}-g>0 «(23)
X, Py
04, ,04,
Py=p0,00—5- 30, 0" G0, (24)
s BBy EIE K '
(1)
S; =02 a;i,i 661{1(21) G(Ilk)l %ﬁ: g(i“ (25)

IRV TR, BIRERE A '1‘4lllﬁ~£<3£fi L‘”,L‘”ﬁﬁfiﬁciﬁa‘%, M (28) 1R

GAZ

0'(2)=—P2|+P" ®a (26)

A Jﬁ*xleﬂ:{fiﬁiéﬂr?‘fﬂil_ﬁfilﬂwm, ol (18) F1 (26) 4.
C 2.3 Ffeydk At ATRWAMRET, RN LRIk — Pk,
@ 24 22005 A Iy 2 B0 B AN B Ak By O AR TE BB BE N,

Ay =4, (T,FOy, A,=A4,(0:,T) | Q@7
BeAhs WATH R IFBIE 0@ R T F“’ﬁ?ﬂ“ﬂ"ﬂ‘i}bﬂ‘ L@, s ool 2 98 4 A
FLAGRIHR A Lo T Y PR AR A

= A, (1 s Ly, W )y A%= Ay (p2)
n= ((I)ll ".(DzB'*‘(prZ)a
oW=¢y 1+ ¢,B+ ¢B?

0@ = ( pzill—%- +x1)14-xad‘“\+xa<d‘“>2

(28

—

A610

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



B= FFTs IB=TI'B’ H3=i{(trB)2-—tréz},ll[3=dets

(29)
- —6./11 2 a-Al\ _a_‘A,L = --_..2_ _a._fil_l
¢1~2\/mﬂa s Pu= \/1[[3(61.34-1]36][3)’ ¢s \/]H_Bal[B :

LY ¥ J%Z:@CEE&. d® il p, Hqgﬁﬁ%ﬂ(}h)du): 0 =0, D; R 15,05, 1 o, WY B
B, PR S IIE RN, KT q BRI ERE K.

@ KHERFLEIRARI BN, XA R A, R R R ET L,
S AR R N, HB AR MK T A, B,

A= 4, (szTaF(U) 30
FFH, Rl (28 B
tr(o@e L@y’ 4 1r‘f-a~{p1(Sl + %"71, ) + z, }920 (31)

X B e R R,
Fear AU (T Fil ooy BT
S, Lad FO A Dre L Eg et o, Fl= 5 I_)_Cl)vm 203
“ s drag T WL - g AT 1 D[ By
o [ IVT )
H, wrad FO 3 KEG 4 Jg b dive @ wop p, FO ,,)D”:

‘ Ny [CANN] e ) . ) N
r]’((Jj Iy D{J o {3 A“')fg,\)_~ TR IS Lr_;n! Y= A (- [ll)g Led ) ([un o= (34)

oD
XML,
_ 0 pA) gy (2) = (_f__(_(gi‘l) oy’ wd__&ig‘
D= oara s B = g, O o] (38)
32 (pA) -, O od) - F*(pA) a4,
H 02 Gp dF(l)Q ] (Jﬁ : 2 J t2 6T8 Pz aT <3G)
e, B0
M= 2 (?T(’)]‘Oz Dol g (37)
Tiw) o s 9*(pA) +8;, 8((\’41) o apD) (38)

ikl = iy aF(~“,)C9F(~“;.) 011(1) J1 C’;F(iﬂk)

JEFIRTI 0 Green fl Steel M ek pal . H S 00 BB A S BB 200 10 R M R T
Iils DDA BB AR IS A I A5 AL TRy ARy, PRANE SERI], W Dn T aE Y
L q B o [R5 5 Green Bl Steel FHIKRMARIGNR, o )T IBsCRFETR s
WAL TR, W T EREARAE, (R HREGE! ?“}th?ﬁ s ¥ Green il Steel [ A0k
JJ&”4k)\ (7 AL 9 AETEAREN L) (32) — (35 RI Iy (I ML ED R B S
AL PR, i T R R R SR LA RN TS T A ﬁM&UWm,ﬁhLm&quﬂﬁmdm
AHTTFRIERE L0 Ty S PR R b T HE O D R AR Ik 16
2.4 5’% Titﬂz'i /J TXJ [ ’L’By TﬁJ_Eff:l‘{’kﬂl:'fhy lmgkr ([’t‘:‘ 4"}1'1 T'L \l"ﬁ(fiua AIFSP%:
RFHIEIE oo HRLRE TR (73 540, SR 01,00 BT, {i»u TR IREE s WA R AR F

e (32

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

R

. 3
En MMk A st K




T

SRR RS ARG, R, ﬁ%*“@t&m,uﬁem&m s
S SRR, BB, W, q 0@ R TR I R IR
we=aa+fgradd “
Q°= — Kgrad 60— K'a (39)
o= A (fr d®) | 4+ 2ud®
zm,aavf T s, K, K/ oLy R W HORI R4

K__ K 2
[L%O A+?M>O, a/O’ I<>09 4(}' (6"'_21“—,)’ g i (4}0)

r=p0.(8,+84,/8T) “n
o T BRI R, A A B R TAIRR -

o pA pA+a11.re+d2(pz pz)+a30+7zx4(ue)z+a4(tre2)
+?a0(pz—pz)2;I—%:u,@z+a8(p2—p2)tre+a991‘re+am‘0(p&—;fz‘)7 Lo 42

ﬁa,mw=1f,m>%M , BB RL W HRT o WA
e= —~{gr1d w4 (grad w(1>)7} ‘ ‘ e (43)

F1§ Fi <39>, (42) ?ﬁl (32)—(34>, ‘Hﬁa%dj

Pz +0, divv® =0 44>
L[ x, +~§-G,,G,] W= Eagraq o, - (_B%Lur p+B)grad = a(Ww —y®) + 5 F® |
P2 , R ‘
=0, Wit , | CU5)

LEK,00w®+ LLA+ Zﬂ,ﬂ]V(Z)-gz—gréla 02~ (-?7—2— ® —15’) grad 0+ a (W~ y®)
' 02 o

+52F(z);—_'52",(z) . (46)

o C 0+ div{(B, + T¢‘+ T y) WO g (By= T = Tyyv® = K7 (w0 —y@) )

: C = Kyi0tpr e 47
X, T J_.TITIIJ/J\EJI#—MLTXJHJ TE 4k 5 %fﬂ%kmlm&ﬁ} LTSy
. - LEE,n]=§ graddiv—-mcurl® - JART (48)
ﬂKuauBuBz,G oy
K'1=6(4+§0!5+a1<202-—%—>,K2 p <aﬂ +&=) L
o o’ -
Ky= =5y (g +-==-8=‘-az) Gi=a tag By=-Ta, | (49)
e © ' ‘
Bz'=;3zTaw’ ?j:ng, ‘}’)'"pias Pl 8?111’1 ]
¢« (3 -

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



T LU SRR Biot Eb I — Bl SRR, BTy
—BEREB (0:0,/0) (A1 - 4,) XPRETIHBATTR. PR, RN G
gm:{(K1 -%Ch)tr e+ Kyir e}l +2G,e

50
0= (K tre+ Kyire)ltet=0.l
BH e REMEARB MRS, FHLR
03=0a(1—r €) 1)
PR L Biot R — WA R Y, by 46), T1HH
grad 0+ p,F @ = g(v® — wii) (52

XA Biot BBy Darcy @AY — BN L X EPTHS LIS iR BRI DL 45 )
Biot WS #HiG. W— fﬁ%ﬁﬁﬂﬂm, KBTI 0@ R ARBE R R R BT
Darcy EEM—BIBK, XL Biot Wy LA RAEN —MBRETT S HY.
3 Eﬁ—f*&‘“’%ﬂt&ﬁiiﬁﬁq’ff\zﬁ%

\Y N2 he g N L R I R Sl el s .AB
B FRE SRS A BRI e ane e It BN TN, R R

AN W 131 373 M\i;.gf%"“ AR, B, ORISR, MRS, IEEITR, KRR
BN DRSS, R, Y IE . ., EREROS L A,
20 AP, Terzaghi TEFRINY Davey SBIPIERE AT VAl 2 i
ey { i
" -0 (

=t - (! 1?{

14

RO Ay UIINES REG w B LUK MK 1S g,
Biol ™ 851y 7 =0H114 ﬁiﬁiiﬁl’ﬂﬁ?ﬁﬁﬂi‘éiﬁi\i
AM+Gr Jde, T+ 1 ou

[
<

Vi @ o Y6 o
(54)
U
B, wl SRR, e MARREVE, u R LR K B hs M:“(_l«'—i; V‘,v){fi‘;‘zb,) >
B/ yv! (G AR HEK AT RS e MRS 0L, O O ST S R
Oka "7 i F - R 0k AR 77 2R 0T Biot BUBWEFA VRG-S, AWfIAR i
éw = Lp(FY»0f/d0; ; (55)
Al Lo F)ESLH
F=g
(o = {(p(p e (56)

ML GBS S SARATIRY Darey eflt, HIBAUTy BRI LAR MRS A0RL, SRR, BN
BARFEY LS 5 AR M S IR B

[T SRS TR RO UTRESE I 1y ORI P, I e R R L e FERL R S #T
KR RNy (30 0 S BRI R AR AT Y RE R .

o (Guf o

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.




W b AR A W e e A By B A e b i B G B — AR B TR 2 Tl 2 HE
AT A TR R MM A T4 . Philip i de Vries 2022 JAI 42 T 1 F 4k
BREHB TR, A2V I AR T A0 B HR 348 T 3 B i S
TR, Thomas ™29 J Frik SHE VLA L T HBUR I 5 BB A R

a0 0K |

=~ Vn/00) =V(DoVO) + V(DY T) +—2-- (67)
oT a0, _ _

TERBUEF &, TR, BETBSYESRAEHEES RS REEEHYENE, 5
W, HHETFE =0, W, RERES TR Y . REYRE RS TISE W K
TR 2007, KPR T IS R R o 12020 A, VT BASR A M- BRI A
BT AR, : ‘

SFBRMEATR SN H, WO, R8RS B THREREAA TR B R
LRI, BT, TR R TR D R T R B M B T B S
W XUERE, 244 DT SREBEENALTIE TS EARYMRER S REE, 9%,
O BRGRRE TP A T ELRARAREE R EETE SRR, 78RR I
. THY 99 RF Darcy BHH 2 BREBMAFERIL T HRERIK TRAWN 3
BT, WL L AR O R R SR RS WAL LM, KR
PRI R S AR R A 7E— A, S TR AP, AR, BB E O B TAR
SR A M A A 1A M A AR - AR B R A B 2R S AR 2 o
T & RS R 3 AR E B INRHTR, SR 3 SR T MBS S .

- H T R T 860 R SIS R R TR MU B K. X T R & 4
Y TR ERRR TR, B, Rhk. PSS, BRI
MR T S, WS RSN, B RAR RN . MR BRI AR,
TR+ AL IR BOTRIEs A, KREMTEW. AT SO aka E o, Sl
IR R Biot™®®, Prevost®? & )R, TR £ L B HF TR HE W T,
,ﬁ;tss—u] . :

Zienkiewicz "% Sy MY T VAR -FLIR A BEN 3h Sy WL i B — M J5 AR AN
BAKNBH TR

Gi;fi"‘@%"@i"fﬁf %Yt—"*‘whwefh)‘—‘o - (59)
FLER WA B B 75 R
o pusobim ol e (s e \] L B
Pl +piby Pfl_u;"‘-;z— 57 +WkWs,h>_|+ p =0 (60)
A7 e — MR R M T 3 A R Aty 2 3R
&u=f}',-'i"25up=Dcnz(€kt*‘€21)+w;k%z+C;jk0'kz'-23”15 61
BT RsE{E

o G ¢




! . i el 4
H=“Ws,s=25n+-éP"6.'jDsjk13—}"{t (62)

IeSr Jr BRALRER T MBS B S I IR S A AR I SR R Py IR - FLBR BRI A W
2y 785 1 O[] R,

[43—451HF 50 T 5 M P Ae R -+ 2 P A5 3% o) R, AR R Xl 4 0 - J2 v i ek e 8 ik vk
AT T IRGAEO AT, C46THFIT T LB A o v 3 100 0 P R TR, D473 T 43 B Av B ey
B AR R

FAUK R L HIUA O] Bl A2 A 1 1 R S OAE AN LI SR 70 B4R B AR [ 81 17500, RN 3E 1S
A B WUA - K - R A R 0000,

P ERS BIRAY R, R R TR — A BB A N, R IREWY, RV ERE
TG PR AR MR, WO ERCTRBR AR SRR, X EERRE N AR o
F-FABEA N ESA TSRS, (521 RAT Bk, [68—551 R TR J1 30
FEYHEBR AT S IR AR R, R A AR IR A R B T A AR EIR A Y FLER S R
HREE W TRIFLIE AR R A A AT, TA4TR T RO S AT T Bl e e K I 1 AL T R,
TR F RS . IRRSRIT T Dareysit He,  WFE R AT g, TSN I Y TEIR - it
PR Fr Tl o

4 B

LB IR - SRS (T P A A WO TR I R B R . G LT AR B A, B
PEMUE . BUMCANGE . WA MO . LB Z R LA R s Bl DL LRI -
PR T S AN R W e I PR RS BT . TR, BOMGRRE S POk, PE L
Sy 2% FURE PR - IR TR T LA T A — A AR S R O AR SRR T
T DL 20 MR e 8 T S B RS, BRI OR e R RS R T aE . BARIRATH L
M M R SR GRS R 208 R, S TR B I N A Ly 2 T ] R O B
T, SRR R e A ke, RS FE A A B AR . R Uk
Sy 2a A ot 2t K JIT BT P 0 A RS IR B 5 MR (- SRR TR B 1 3 4 A IR 20 WAk A L s
Sk, BRI, IR - AR S S I S AR A T S R T R RN ) S 1
LT B A BRI % .

WS PO AARTT R, MRS, MBI, REERE, r eF HA
JF2) S F E PRI T SR AN ) o) G 0 s S S A AR A . R U TR 4 1
B2 QO S R ¢ P B VR (B W B NI A Dl NI R NP B N g R N L R SIS R R

R TR A b PR LI DB IO e o BRBEOR L RN YF B BT R G BE . BT L
P S WO S L B R RE N AL BOARARLAR I A4 R BT LI G 1 M DR kAR By L
g IR P P Y R R N BB R R X S T BT P (RS L AT S S ORI RV £
Fhs ORI 4 R AR By BB A0 PRI S0 B AN LRI MY R, 1 B v Y TR D)
MR AL IR H W .

. G

M
?
- .‘._.‘L.___AA_.“.-<.

t
——— R B B~ U




Ut W

10

i

12

.13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

41
42

43
44
45
46
47

48
49

1 . ) 19

5 %= = B
Biot M A, J. Appl. Phys., 26 (1955) : 182
—, ibid, 12 (1941) : 155
Adkins T E, Phil, Trans, R, Soc, Lond., A256 (1964a) : 301
Green A E, Steel T R. Int. J. Eugng. Sci., 4 (1966) : 483 S
Atkin R T, Z, dAngew, Math, Phys., 18 (1967) : 803
Bowen R M, in Continuum Physics (ed, Eringen A C), Vol. 3. New York and London, Academie
Press (1956) '
Bedford A, Ingram J D. J, Appl. Mech, 38 (1971) : 8
Eringen A C, Ingram I D, Int, J. Engng. Sci,, 3 (1965) : 197
Atkin R J, Craine R E. Quort, J, Mech, Appl, Math,, 29 (1976)
Eringen A C, Mechanics of Continta, Robert E, Krieger Publishing Company (1980)
. Nonliner Theory of Continuous Media, McGraw-Hill (1962)

‘Noll 'W. Arch, Rational Mech, Anal., 2 (1958) ; 197

Cross 1 J, Archwn Mech, Stosow, 25 (1973) :.1025
Crochet M J, Naghdi P M, Iunt, J. Engng. Sci., 4 (1966) : 383
Atkin R I, Craine R E, J, Inst, Maths Applics, 17 (1976) : 153—207
Dunwoody N T, Archs Ration, Mech, Analysis, 38 (1970) : 348 .
Oka F, Adachi T, Okano Y. Int, J, Numer, Anal, Methods Geomech., 10, 1 (1986) : 1—17
BHER, BE. SLTEER, 3, 3 (1981) b
Booker IR, Carter I P, Int, J, Numer, Anal. Methods Geomech., 11, 1 (1987) : 61—77
TARGE. istEsuEs, 9, 4 (1987) ¢ 18—22 '
Philip I R, de Vries D A, Trans, Am. Geophys, Union, 38 (1957) : 222—232
de Vries D A, ibid, 39 (1958) : 909—916 )
Thomas H R, Int. J. Numer, Anal, Methods Geomech., 12, 1 (1988) : 31—44
Shiduya Y, et al, ibid., 11, 2 (1987) : 143—153
Nilson R H, ibid, 10, 2 (1986) : 191—211
Small J C, Booker J R, ibid, 10, 5 (1986) : 501~—519
Menen B A, Prohic E, Environ, Geol, Water Sci,, 13, 1 (1989) : 3—13
Cividini A, Gioda G, Int, J, Numer, Anal, Methods Geomech,, 8, 6 (1984) : 549—566
Gambolati G, et al, ibid, 11, 5 (1987) : 489—502 i
BREVERE, BWOE, J18RZRdR, 12 (1980) @ 12 ‘
XIRER, TR FL 14 (1982) @ 236
XOB99F, WRebEE RL. 16 (1984) : 225
THRYE, HETER 6 (1984) : 65
UK, EOEMN, sk, RLL, 10 (1988)
BT, HFE, B, 14 (1992) :
Biot M A, J. Appl. Phys., 33 (1962) : 1482
Prevost T H, Int, J, Eng. Sci., 8 (1980) : 787
Zienkiewicz O C, Shiomi T, Int, J, Numer, Anal, Methods Geomech,, 8 (1984) :
Green A B, Quort, J. Mech, Appl. Math,, 22 (1969) ; 427
Simon B R, Wu J S S, Zienkiewicz O C, Int. J, Numer, Anal, Methods Geomech,, 10 (1986) :
483
Prevost I H, Comp, Meth, in Appl, Mech, Eng., 20 (1982) :
Hiremath M S, Sndhu R S, Morland L M, Wolfe W E. Int, J. Numer Anal, Methods Gaomcch o
12 (1988) : 121
LT HAAY, R RESET A, 10 (1989) : 605
A, Bk, 11 (1990) :
BRJEERAE, it 19 (1987) 276
Halpern M R, Christiano P, Int, J, Numer, Anal, Methods Geomech,, 10 (1986): 609
Tassoulas 'L, Kesearch Report R 81-2, No, 689, Depi, of Givil Eng., Massachuselts Instituie of
Tech,, Cambridge, Masschusetts (Feb, 1981)
Fenves G, Chopra A K, Earthquake Engineering and Structural Dynamics, 11 (1983) ; 809
Chopra A K, Chakraborti P, ibid, 9 (1981) : 363

* 67 »




50 Hall T F, Chopra A K. ibid, 10 (1982) : 305

51 Humar I, Roufaiel M. J, Eng. Mech,, ASCE, 109 (1983) : 215

52 Yamamoto T, Soil Dyuamics end Earthquake Engincering, 2 (1983) : 92
53 S1ddhrthw R. Int. J. Numer, Anal, Methods Geomech., 11 (1987) : 155
54 REAREEAE. Si5set, 12 (1990) ¢ 29

55 ——. JEEAER, 24 (1992)

CONTINUUM THEORIES OF SOLID-FLUID MIXTURES
AND THEIR APPLICATIONS IN ENGINEERING

Zhang Gen-de

Tostitute of Mechanics, Accdemia Sinica

Abstract In ihis paper, the continuum theories of mixtures arc presented and

thier applications to enginecring with soild-fluid mixtures are also given,

Keywords mixiure; geological materials continuum theory
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