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Fig. 1 The infinite plate with double edge cracks Fig. 2 The distribution of normal stress and opening

displacement along x- axis

Uyu

O O

r I
| I
| ’ |
l\} b I a a I b l/‘l
S 0 ;

0y

|_I_Tf_"TI_I__IT_l__|
I 2D |

B3 xifriiRariim
Fig. 3 The double edge notched plate
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Fig. 6 The opening displacement distribution of each element crack
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Table 1  The distribution of COD in FPZ

x/mm 40 40.5 41 41.5 42 43 44 46 48 50
(deop /2)/mm 0 0.0011 0.0016 0.0038 0.0053 0.0112 0.0194 0.0488 0.087 7 0.139
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A Semi-Analytical Method for Stress Functions
Meeting Crack Opening Displacements in
Fracture Process Zones

HOU Yongkang', DUAN Shujin'*>, AN Ruimei'
(1. School of Civil Engineering, Shijiazhuang Tiedao University
Shijiazhuang 050043, P.R.China;
2. Key Laboratory of Roads and Railway Engineering Safety Control of
Ministry of Education, Shijiazhuang Tiedao University,
Shigiazhuang 050043, P.R.China)

Abstract . Based on the Duan-Nakagawa model, with the weighted integral method, a semi-an-
alytical method for stress functions meeting crack opening displacements in fracture process
zones was proposed. The weighted function was determined by means of the boundary selected
point method and the superposition of analytical functions with the same crack length but differ-
ent fracture process zone lengths, to meet the given crack opening displacement in the fracture
process zone, and then the final stress function and displacement function can be obtained with
the weighted integral method. As an example, a special analytical solution for a double edge
notched plate under Mode-I loading was derived, and the tensile strain softening curve and the
fracture energy were obtained.

Key words: fracture mechanics; fracture process zone; semi-analytical method; stress func-

tion; crack opening displacement; tensile strain softening curve; double edge not-

ched plate
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