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: (1)
I(a) : ‘ ( )"
, , r - 0= 0,
, x=0 10)= T,.(0)A, A = b, x= L
, b t ,
. T, T, 0,= 0,= const
OT./0x+ 0Te/0z = O (1)
w= w(x,z) y , Hooke
T.=- G2(0w/0z), Ty=- Gi(Ow/0x)* (2)
(1) :
G1(0*w/0x%) + Gao( FPw/0z%) = 0, (3)
O b
i - l
- ,
1 ( )
Gi, G» x z . : ( )z=
0 T.=-T z=1T=0, x =0 T(0) = foly.z), x= L, Ty(L)=
0
T: =z ,
To= (/- 1), (4)
Ti(x) z=0 ) 1 Ty, Ty=T (1)
0T/ox+ Tt= 0 (5)
(3,
. (9 ‘ ’ ( 2 ) ’
« ? z ,w= w(x), Ow/0x= 0, ,
T=- Gdw/dx* (6)
T T 9

AdT/dx+ b= 0, (7)
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A= bte (7 :
Pw/de’ - bTWAG = FPw/dx’~ TW/iG= O
(5) (7).

¥y )
Y = w/h, T= Gi¥r= Gw/h = Kw,
Gt .

B

w= w'+ w, w= W+

FS( 0”7 Tf) = || Tf || — l«l()n < 0-
(0. = 1%~ wo,- T <o,

Fi= [(ovod+ (/)] 7= 1 <o

D= Tf— a= O,
a . [6]0
W = wl®_ ¥> 0, F*S0, ¥F'= 0,
0T
¥ , , (15)
w® = N’a—q’: N> 0, FF<0, NF= 0
oT;
O, Tre,

Tf

(8)

(10)

(1)

(12)

(13)

(14)

(15)

(16)
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O W, wo w (4] Wy w
(b) (e)
3
T
Tr= Kw, 0< w< we= X Tr= Te— Ks(w— we),
To— T, (17)
we< W< Wo= Wwek T T= T,= Ho, wo< w,
K, .
W= W'+ W (18)
W= w'T, W'= I(Tf— 1o, ) duo* (19)
4 , WP OEFCO , W AHGRA .
2
21
K= G/h= oo . 3¢
) 12 , :
x=«x/t, w= w/t, h= h/t, s= s/t,L= L/t, (20)
“_ 2 ° (7) (8) .
dTVdv + T= 0, dw/dx2— W6 = 0 (21)

x=0 1(0), w(0),
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1) x= 0 N ¢
2) B X = L
A
2 I B
3) B/ 1 /1S
. HY/fp 1 ¢
2 l I
2 2 ' :
(4] C D w
* 4
2
, 1 3 .
22
. 3 , L 0 <
x Sy 2. S <x K823 . , 0,
2.2.1 BEBHX GRS BAAS R
[w]=[w]=[w]=0 ( 0<x <S8, (2)
“11” cw W w x , Si
, , S
Ti(S2) . T(S2)= T, T(S2)= 0 0<x <Si
T= T,= Hope (23)
(21)
Ho,| .2 S? T(S
w(x)=- 7[%— S ix + ?1]+ %(sl— x)+ w(St), ()
Nx)= Ho(x—- Si)+ T(S),
T(S1)  w(Si) x = S , w(S) COD
ch_ L"]Jon T?(
w(S1) = T K. T K. We T(Si1) = T0)- HGS* (25)
2.2.2 IA5E AR 89 g B AzAs iR
S <x S,
Tf: ch_ Ks(w_ wc). (26)
(21) ,
Fw KT,
a2t e T e (27)
(x) (ra)+ exsin(rix) + &
w((x = C1COS( rsx + co8In( rgx ) + _,
s (28)

T(x) = Grs[(c1sin(rsx)— 62005(7'596)]7
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Ccl, C2 s
S»
TS2) = 0, w(S2) = 0

e e
c1= [?Scos(rxs 2), c2= K_Ssin( rsS2)°
(28

)
w(x) = %{l—cos[rs(sz— x)]},
Yx) = Grssinfrs(S2— x)]°

SE-06

(31)
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5 (a) w(x) ;(b) T(x)

(32) (26) Ti(x )
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2.2.3 FHMHRX & JUT R

° X = S1
Si= So- S1= Leos!| 22 3)
4= 2 '= rsCOS Tf(: (
(3) . 9, :
2 ofl > >
N= Ho/ T, 5(d) S, 1 ( ro=10)* 0 w(0) S,
T TC 1-10"
_%l: T, I%sin(rssd)+ ?Sl,
(34)
0) =- Lo S w(S)
ch T?c
wisi)= go= go= we YS)= T0)- oS (35)
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Shear Beam Model for Interface Failure Under
Antiplane Shear( [ ) —Fundamental Behavior

SHEN Xin_pu', Zenon Mroz’
(1. Department of Mechanics, Northeastern University, Shenyang 110006, P R China;

2 Institute of Fundam ental Technological Research, Polish Academy of Sciences, Warsaw, Poland)

Abstract: The propagation of interlayer cradks and the resulting failure of the interface is a typica
mode occurring in rock engineering and masonry structure. On the basis of the theory of elasto-
plasticity and fradure mechanics, the shear beam model for the solution of interface failure was pre-
sented. The concept of ‘ cohesive aack was adopted to describe the constitutive behavior of the co-
hesive interfacial layer. Related fundamental equations such as equilibrium equation, constitutive e-
quations were presented. The behavior of a double shear beam bonded through cohesive layer was
analytically caculated. The stable propagaion of interface crack and process zone was investigated.

Key words: interface layer; cohesive layer; anti_plane shear; shear beam model; failure; instability;

damage



