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CALCULATION OF STRESSINTENSITY FACTOR FOR
CRACK INAFINITE PLATE

WANG Jing SHI Jun-ping
(Department of Engineering Mechanics ~ Xi'an University of Technology Xi'an 710048 China)

Abstract The fundamental solutions for a crack under concentrated pseudo-traction are given by using the
Muskhelishvili's complex potential theory and by the solution of Riemann-Hilbert problem. With the aid of
the¢ pseudo-traction’ method and the superposition technique the stress intensity factors for materials such as rock
with center inclined crack under compressive load are determinated and the effects of crack direction on the stress
intensity factor are analyzed. The effects of finite length and finite width on the stress intensity factor are achieved
by using the fundamental solution and the boundary condition.
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Fig.1 A pair of normal concentrated pseudo-force

applied to a crack
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Fig.2 A pair of tangent concentrated pseudo-force

applied to a crack
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Fig.3 The finite plate with an arbitrary distributed load along

the face of crack
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Fig.4 Biaxial compression forces applied to the finite plate
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Fig.5 An axial uniform pressure applied to the finite plate e
1.0r
2 5
@) ) ool
B =45° f=02 —=1 08 F e
w T
07 L L L L L J
K, a K, a 0.1 02 03 04 035 08 09
- — - - — - a ; Wr
oyna W o\na W
()
6(a) (b) ]
1
Fig.6 Normalized stress intensity factor vs. normalized
7 crack length
1
Tablel Sressintensity factorsfor theinclined cracks
f10]
BI°) o/MPa
Ky/kg: cm 312 Ki/kg: cm 32 Ki/kg: cm 32 Ki/kg: cm 32
5 31.0 3.0524 33.600 7 3.0 33.6
10 232 8.708 4 49.5050 8.7 49.6
15 20.8 17.344 7 64.955 4 17.4 65.0
30 21.5 66.909 9 115.8100 67.2 116.4
40 242 124.740 0 148.9100 125.0 149.0
45 27.5 171.160 0 169.570 0 171.9 171.9
60 34.5 323.100 0 186.5300 323.4 186.8
70 34.0 376.540 0 99.3951 —_ —_
80 34.0 413.560 0 31.560 0 — —
90 34.0 426.420 0 0.000 0 — —
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