. 2% 3 (2005 3 )
Applied Mathematics and Mechanics

1 1000_0887(2005) 03_0325_08

FioeE,  ANE, B 4

( . 210098)
(A T3 )
TV642. 3 DA
2003_07 21; D2004.11.27
( ) (50139030) ;
(2002CB412707) ; (20020294005) ; “
(1962—), , , , ( .Tel: + 86.25 83786957

Fax:+ 8625 83713059; E_mail: damsafe@ sina. com)*
325



326

, ba,
Gﬁ ; 2
Ga °
1.1 ba
1 ba )
B , [)(-, 5 ku k
 ka
, J
’ q(':
kcbc], qa= kaba],
q= (et ga*
E(ba+ bo)J = kebe+ [ghi/(12Vin)]J*
ba B 5 B = B_ b‘cla
ba= [12VmB (k- ko)/g]">,
1 g ;v ;m
1.2 E, u,
Ep,
Ec B E, W
3] o
13l F
y .
11 lal [ z
ry xh !f
[ ] ‘T‘ L I )
2
, 2 3
1.2.1 wm#HERERERG £, Y, G,
2
Abe  Aba
O( b/ E.),

Abe= O(b/E.), Ab,=
AB

mm_k L
Ak
1
k, (1.2],
(D
b. = B, ba
(2)
b
G,
, Ev
b( bil;
2
;03
. , 2 3
g = E2
3
(3)



327

AB = Abet Aby= O(bo/E.+ b/ E.),

AB = (O/Ev)(be+ ba),
(4) (5)
E.= b.EEJ/[E(be+ b,)— b.E,*
, b,
W= [W(b.Ec+ beEy)— beBE.J/(b.E.),
, E. B Gy :

Ga= Eo/[2(1+ Hy)]e

1.2.2 WHFHBERERETRNG E. M Ga

! Al, ,

A‘l= Fol/(Ecbex 1) = Ful/(E.byx 1),
F: E.be(Al/1), Fo= E.ba(Al/1),
Al= (Fe+ F)U/[E(bo+ by) % 1],

Fet Fa= EL(bet ba)(Al/1),
(10) (1) (12)
E.= [EL X (be+ ba)— Ecbc]/ b
, b,
Bo= [ W bet+ by — b/ by,
, E. B G, G,

Go= EJ[2(1+ K]+

(4)

(10)

(11)

(12)

(13)

(14)

(15)

1.2.3 E@@WEEE, Ak L, AT ik 6, 894 <

(6) (13) . (6 (13 E. Ev Ev
. b (2) ,be= B— by , E.
(60 (13 ,
Ea= %{baEcEv/[Ec(bﬁ bo) = beEJ+ [Ei(be+ ba)— Ecbo/bay, (16)
(7 (14), , u,

1
Y, = 5{[11V(baEC+ beEy) — bVWeEJ/(bEc)+ [Vi(be+ ba)— bcllC]/b;, (17)

’ Ga Ea
Ga= EJ/[2(1+ B,)]*
(1 (17) (18) G

2.1

U,
(18)



328

1) )

2) ,
3) .
60;/8x+ 0T/ 0y + atm/'az+ X =0
00/0y + 0T,/0x+ 0T,/0z+ Y= 0, (19)
00./0z + 0T, /0x + 0T./0y+ Z = 0,
1 G , 1] x yz; XY Z x yz
(D= (B
p (20)
{9 O REERE e (-
[0 0 o T, T Ex] ;{p} ,<p>= p pp 00 d™

{}—[MKé @@) (21)
{} -[e & € v, v sz]T,-{a)} :
[ D] .

(&= [B{u}. (2)
{w {w=Tw w «]%0H L
[0 0 0]
ax 00 5 0 5
2 .2 2 .l
[(Bl=1| o0 5 0 4 5 O (23)
0 o0 0
L0 05 0 5 o
. (20) (23) (19),
E (1 2. o). _
RPN TP A X+ Xo= 0,
E 1 0 - 0
2(1+ U) 1= zua_;+ .'zuy + 5§+ Y+ Yo= O, (24)
L 1 Oe . op _
21+ Wy 1-20Q; " W)t gt 4t Zo= 0,
: E B :Xo Yo Zo {80} , e
S i
Tt 9yt o
h P hp

- p= Yh- Ya, (5)



329

-

ki,
= G(k)"

oh

P X+ Xo=0,
g—§f+ Y+ Yo= 0,

%—Z+ Z+ Zo+ Yo= 0O
Oh| _ Y. 6_e+ )¢ Ba—h
az = mat wl. at:
., n

kﬁ: F(()Lj).

B

7[L(u):|{h}: {p}. [K]{l;}= {®.

(28a)
(26)

. [L(u)]

;LK

LK1= ko 0

: ko

i= 1,23

2.2

{u

[kl = [AI'TK][ Al

?

F= F{z)+ Fa(h),

1 Fs(z)

Uy

Uy Uz

>

?

(27)-

(28h)

; Fa(h)

(2)
(27)
;B
ki
(28a,b)
)
(2)
;o :
(30)

(31)



330

M
1

M M
1 1
Uy = _leh(x,y,z)uxi(l), uy = leVi(x, y.z)uyi(t), u = ZIZIH(%% z)ui( t),

: My ;Ni(x,y,z)
e uy u: h " (28)
(Galerkin) , Wi(x,y,z)
, Q 0 :
Ni(x,v,z) Gi(x,y,z), Ni(x,y,z)
( ) :
[KJ([%—;L} [sj{%} LI {n= +1F,
(K up+ KT h) = {F(}Jr {Fl}
. (33a) ; (33b)
. [K] ,
(K= Uikl (K= [ [B]"(BI[B]ao;
(K] |
[K)= SUKD. [KD.= [ [B1'TM[N] a0,
[ , |
[$1= SCs), [s)= [ [n]"nalNd ao;
[ |

(K] - Zma (K= [ [B)'TH B ae;
(s (ry Sy (9)
ZA{F} P2 {F)- iZ‘A{FZ My .B, B,

A .
{m} Amp=T1 1100 a" {Nh}: [Ni N2 oo N

(33)
3
3.1
, 4
827 m, 87 m, 0.3 m,
(2) , 84781 ©6 , 101 073 . Fq

(32)

(33a)
(33b)

Fo



331

,  Nw2gr

(a) (b)
4
s (33a) (33b) ,
K Ki ”
3.2
) K :
R "y " " "
ke e [ Shoonne Somtie Shoon) \( S, &
: R ;S ; Oy Oy , ( %, G, O4)
n T ; M ;¢ fi M;
; ni 5 Si ; ABi
3.3
5 (826.5 m)
) 6
. 5 : K |
\ 78 m  810m , 4t
’ s al
, . , ml“L—m—-—m—*-mL

, , Fy Fo 8 kin
,  Nw2sr
K 4.207, .
3.4

, , K 4.057

B

3.5



332

1)

2) ,
[ ]
[1] , , . [(M]. : ,2001, 41—
4.
[2] . [J]. ,2002,20(2): 10—12.
[3] . [M]. : , 1996, 36 —39.

Study on Coupling Model of Seepage Field
and Stress Field for RCCD

GU Chong shi, SU Huai zhi, ZHOU Hong
( College of Water Conservancy and Hydropower Engineering, Hehai University,
Nanjing 210098, P.R . China)

Abstract: Based on the construction interfaces in RCCD, the methods were proposed to calculate the
influence thickness of construdion interfaces and the corresponding physica mechanics parameters.

The prindple on establishing the coupling model of seepage field and stress_field for RCCD was pre-
sented. A 3 D FEM program was developed. Study shows that such parameters as the thickness of
construction interfaces, the elastic ratio and the Poissori s ratio obtained by tests and the oretical anal-
ysis are more reasonable, the coupling model of seepage_field and stress field for RCCD may indicate
the coupling effect between the two fields scientifically, and the developed 3_D FEM program can re-
flect the effect of the construdion interfaces more adequately. According to the study, many scientific
opinions are given both to anayze the influence of the construction interfaces to the dam’ s character-
istic, and to reveal the interaction between the stress field and the seepage field.

Key words: RCCD; interface; seepage field, stress field; coupling analysis



