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and crack opening displacement of tested

specimens with different sizes
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Fig.4 The normalized distributions of cohesive stress along the fracture process
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Table 1 The testing data measured from two
specimens and the corresponding values

of cohesive force parameters

BHE  a H B cop
B f
f/kN /mm /mm /mm /mm
P,<P, 35.6 75 1450 75 0.034 -0.6131
% P,<P, 60.5 322 1697 322 0.07 -0.8029
4 P,>P, 49.0 523 1898 523 0.48 —1.5348
g P,>P, 35.0 618 1993 618 0.83 -1.9959
P,>Ps 20.0 757 2132 757 1.45 -2.506
. %S CT75-1-2, D,=150 mm, ag=1375 mm,
E=4.314GPa,; W=2.5m, P,=69.7 kN, S=625 mm
P,<P, 44.0 75 900 75 0.0675 -—0.9528
P,<P, 61.0 182 1007 182 0.094 —0.5066
% P;<P, 64.8 232 1057 232 0.10 -0.5166
W P,<P, 65.6 296 1121 296 .1025 —0.5504
g Ps<P, 66.5 334 1159 334 0.105 -0.5698
P.>Ps 65.0 410 1235 410 0.34 -1.052
P,>P; 44.0 581 1305 581 0.98 -2.165
#H: ARG CT75-3-1, D,=150 mm, ao=825 mm,
E=4.314 GPa,; W=1.5m , S=375 mm
4 % iE
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Fig.5 The variation of cohesive stress
distribution during crack propagation
#: a;=75 mm, a;=322 mm, a3;=523 mm, a,=618 mm,
as=757 mm, ay=1375 mm; P,=36.5 kN, P,=60.5 kN,
P,=49 kN, P,=35kN, Ps=20 kN, P,,=69.7 kN

RBERBRMOKRAOS M. RIEMRANELKNS
B, THARMARERERRS

5% X

[1] S8E. WNHEELFEEIM]. LR HFERERKR
A, 1999 '

[2] Bazant Z, Chen E P. Scaling of structural failure[]].
Applied Mechanics Review. 1997, 50(10): 593 ~627

[ 3] Kaplan M F. Crack propagation and the fracture of con-
crete [ J]. Journal of American Concrete Institute,
1961,58: 591~610

[4] Hillerborg A, Modeer M, Petersson P E. Analysis of

crack formation and crack growth in concrete by means



58 ETRERF

B4t

of fracture mechanics and finite element[]J]. Cement

and Concrete Research. 1976, 6: 773 ~782
[5] JenqY S, Shah SP. Two parameter fracture model for

(10]

Weibull W. A statistical theory of the strength of mate-
rials. Proceedings of the Royal Swedish Institute for En-
gineering Research 153, 1939, 1~55

concrete. Journal Engineering Mechanical[]J], ASCE, [11] Carpinteri A. Fractal nature of material microstructure
1985, 111(10): 1227~1241 and size effects on apparent mechanical properties[]].

[6] Karihaloo B L, Nalla¥hambi P. Effective crack model Mech. Mat, 1994, 18: 89~101
for the determination of fracture toughness ( K} ) of [12] Issa M A, etc. Size effects in concrete fracture: Part I,
concrete[ ] ]. Engineering Fracture mechanics, 1990, experimental setup and observations[]J]. International
35 (4/5): 637~645 Journal of Fracture. 2000, 102: 1~24

[7] Bazant Z P. Size effect in blunt fracture: concrete, rock, [13] FHIE. BEL RS S 48588 5 + 45 W3R
metal[J]. ASCE Journal of Engineering Mechanics, BIIL hZ#REBHR[R]. KEM T K¥+ KREH ¥
1984, 110: 518 —535 BE ,2000

(8] #%itiR, XEHE. RBELZEHRNIYT RY K H A (14] £ &, HBEX, EBE, % R O%(M]. Bl

LEWNK BIRENA]. FRBLSEZRNELSH
N E&WHEIC]. 1988 4F 10 A, BL#

[9] Xu Shilang, Reinhardt H W. Determination of double-K
criterion for crack propagation in quasi-brittle fracture,
Part III: Compact tension specimens and wedge split-
ting specimens[]J]. International Journal of Fracture,

1999, 98: 179~193

0 WR/RBE Tolk K2 AL, 1989

Mazars J, Cabot G P, Saouridis C. Size effect and con-
tinuous damage in cementitiopus materials[J].
tional Journal of Fracture. 1991, 51: 159~173
REE AR, ERXNR, S BEXEEREBXIHE
B B SRRE : RR R A 2 G TR B L bk 2 A
REE(R]. RKEBTR¥EATER, 1989. 12

Interna-

Calculation of Cohesive Stress Along the Fictitious
Crack Zone in Concrete Materials

Xu Shilang', Wang Limin'*?

(1. Department of Civil Engineering , Dalian University of Technology, Dalian 116024, China ;

2. Department of Mechanics, Shandong Institute of Technology, Zibo, Shandong 255012, China)

[ Abstract ]

fracture process zone. Based upon concrete fracture properties and the analytical model of crack with cohesive

Nonlinear fracture behaviors of concrete materials are mainly caused by the cohesive stress along the

forces, two simple formulae concisely expressing the cohesive stress distribution are presented through analyzing
characteristics of the cohesive force distribution function. One formula has only one undefined parameter. The
other one has two undefined parameters. According to the superposition principle of deformation body, a formu-
la for calculating the sole undefined parameter to control the cohesive force distribution function is deduced. Sim-
ilarly, two algebra equations for solving the two undefined parameters also for controlling the cohesive force dis-
tribution are given. As a result, using the test data of crack opening displacement, the cohesive stress distribu-
tion is determined. The relevant calculation examples and discussions are given, too, in this paper.

[Key words] concrete; crack opening displacement; fictitious crack cohesive force; algebra equations
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