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Fig. 1  Griffith crack problem
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Table 1 r,. by various stress functions

strength criterion material parameter W, W, Muskhelishvili stress function ~ Duan-Nakagawa model
maximum tensile
o — 0.054 1 0.047 1 0.0539 0.053 8
stress criterion

v = 0.00 0.054 1 0.047 1 0.053 9 0.053 8
maximum tensile strain v =0.15 0.044 0 0.040 0 0.0439 0.028 5
criterion (plane stress) v =0.20 0.040 9 0.037 7 0.040 9 0.023 4
v =0.25 0.0380 0.0353 0.037 9 0.019 3
v = 0.00 0.054 1 0.047 1 0.0539 0.053 8
maximum tensile strain v =0.15 0.0412 0.037 9 0.0412 0.023 9
criterion ( plane strain) v =0.20 0.036 2 0.0339 0.036 2 0.017 1
v =0.25 0.0309 0.029 4 0.030 9 0.0117
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Fracture Process Zone Size Based on Secondary
Elastic Crack Tip Stress Solution

DUAN Shu-jin, ZHANG Yan-long, AN Rui-mei
(School of Civil Engineering, Shijiazhuang Tiedao University,
Shijiazhuang 050043, P. R. China)

Abstract: The contour and characteristic sizes of a micro-crack zone ahead of a fracture
process zone ( PFZ) were derived by the local solution based on Westergaard stress function
with the secondary elastic crack tip stress. The critical sizes of FPZ were yielded out by the use
of a power exponent tensile strain softening model under the maximum tensile stress criterion
and the maximum tensile strain criterion. Based on the first elastic crack tip stress expression
and the secondary elastic crack tip stress expression by Westergaard stress function, Muskhel-
ishvili stress function and Duan-Nakagawa model, the critical sizes of FPZ were compared. The
discussions show that the size of a micro-crack zone and the critical size of FPZ increase with
the decreasing Poisson ratio, and approach that of the maximum stress criterion. The contour
and characteristic size of a micro-crack zone and the critical sizes of FPZ based on the seconda-
ry elastic crack tip stress solution are bigger than the one based on the first elastic crack tip
stress solution. The critical size of FPZ increases with the increasing tensile strain softening in-
dex. The accuracy of critical size of FPZ based on the secondary elastic crack tip stress solution

is much higher than the one based on the first elastic crack tip stress solution.

Key words: concrete; fracture mechanics; fracture process zone ( FPZ); secondary elastic

crack tip stress



