31 6 Vol.31 No.6
2003 11 Journal of Hohai University Natural Sciences Nov.2003
230009
K
K
0346.1 A 1000-1980 2003 06-0662-04
K
K
J .
12 K
2 K
0.5%
39, 3~5
1 w ]
17,18,19‘%11 5
12 u 2 6
. v 12 >
1 : 16,20 R
K HOE_ 8
5 bul: s L U
13,14,15 9 ” 3
K= 4vy—vs EV0/ 20 /72142 é !
Ky = 4un-us E~7/ 20 /214> O 1 1 20
O Fig.1 20-node degenerate singular
Ky = 4wy -ws EVn/ 20 /214 p O isoparametric element
E— p— l—
u w—
a 511 b
3.
K
KfLZUidinE«/TE/zdi/ZI—#Z S
Kij; = u d; ®m EN/n/ 2d; /2 1-4* 0O 2
d
Kﬁii:widiﬂE«/ﬂ/Zd[/ZI-F# U
2002-12-16

1971 —



31 6 K

663
K
K =(>2K —c>d)/n 3
C = (HZK;dL - ZKL*Zdl)/[TLZd%— (Zdl)z]
n 4 5 di— .
+1
2
2.1
2 1
K-Kjy/V1/4= K=K /{l 4
K— K K"— 2 y
y AR w u
K . 4 2 T S
] \\ £
(0] a, cx \ B
I / B AZus
0 a
3~5 H ]]] CN
Il I (a) MBI RS RERE (b) HETE /4TS
6 2
2 T
Fig.2 Elliptical crack in infinite solid under uniform shear stress 7
6 A
3 27a’k* 1 — 4 [ acoswcos  csinwsind (1 B x° B ﬁ)1/2 5
vy o= ca, Bk Ck ? ad?
Bk = K-uEk +pk'’K k Ck = kK +pk'> E b - uk'*K k
k!Z — GZ/CZ kZ -1 k!Z
a, = a a*cos’0 + c*sin*0 V*/¢
K k E k .
5 A r B
2 2 172
B = 24r 1 - p” 2ra, — Ta > a'cos’d + c*sin?0 r? 6
a,k ctas,
A = ak?® acoswcos0/B k + csinwsind/C k /¢
6 2 B K|
Kij = Acy/n/a, 1 - a® a*cos’0 + c*sin0 r/ 2c¢*ad V2 7
A Ky 6
K'y = rcak?® \/ n/a, acoswcos0/B k + csinwsind/C k = Ar\/n/a, 8
7
Kij = Ky 1 =1/ 2Ba, ' 9
B= a/c?+tan’d / a/c *+tan’d > 1
9 A r=0
Ki =Ky 1-r/4Ba, - r*/ 328a%2 -0 1 10
r<0.2a, K r
2.2 K



664 2003 11

Kij; =Ky 1-r/2Ba, 11
Ky = Kye; 1 =1,/ 2Ba, V2 12
1 1 nr; — Z r; Z rl
¢, = - i
n nz r% - ( 2 ri)z
4 n=4 ri=4/1 ry=1 r3=1.51 ry =21 12
) % l )1/2 ﬂ( l )1/2 i( 3[ )1/2 ﬁ( L)I/Z
Ky = Ky 107(1 T 8Ba,] Y107 I- 2Ba,] t 107 - 4Ba,] T 107 ! ~ Ba, ] 13
13
Ky =Ky 1+0.0252 1/ Ba, >+ 0 1/ Ba, ? 14
K
Ky = 4Ky 14 - Ky 15
15
Ky =Ky 1401251/ Ba, +0.0273 1/ Ba, >+ O 1/ Ba, ° 16
Il i 14 16
0.0252 1/ Ba, * 0.125 1/ Pa,
T
. c
3 >
27 K
_120 1 1 1 1 1 1 J
0 50 100 150 200 250 300 350
al°
K ) -~ KoHipMH —Ku PRt M

» KW HAEGEXHTE) ¢ Knil HAEEXT )
o KnWHAH(ESE S ) oK HE(RLETE)

3 K
Fig.3 SIF of elliptical crack in infinite solid

under uniform shear stress
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A new displacement extrapolation method for calculation of SIF

WU Xu-tao YANG Bo-yuan LI He-ping
School of Civil Engineering  Hefei University of Technology Hefei 230009 China

Abstract An introduction is given to a new displacement extrapolation method for calculation of the stress intensity factor

SIF . In combination with the problem of elliptical cracks in an infinite embedded body under uniformly distributed
loads the basis for the new extrapolation method is verified. The error of extrapolation by two methods i.e. the
displacement extrapolation method and the degenerate singular isoparametric element method is analyzed. Theoretical
analysis and numerical calculation show that the precision of the displacement extrapolation method is higher than that of

the degenerate singular isoparametric element method.
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