%31 A% 1M T REHRE RKRE A Vol. 31 No. 1
2009 4 2 A Journal of Civil, Architectural & Environmental Engineering Feb. 2009

WURE 25 b4 BHG 2R S0 B 1 ZC AT B 4

BERG.HFER
GTHhX% TRAF A, LF B7R 210098)

W OE R OMBAARTEIRALRBANSAIAREGRIK, FHTEMRHGAMEER B8
Fo R RAEE, ERXAFEKZA, 5 A MonteCarlo R R Z AR G H WA kA THMG W
EE R, FRABAERBMEBRRFEEILALFRECMEIERD., ERFAHRALGBLTR
T.AMMA AN MEER. ZEA L5 A REACHEERGE N RERTFTAE M, 24T
BATER, —AREARZTBEA T ELL P HAKHOMEER. 5 AR FEEHAL LT L
BB NOBEREREAREL LG MEER ., EREN, AR RAT LA FRAER, L £
ARGHMA LA RRG AR, TR R AT ME LA FRER.

XER . FESGHEASGHAERAEABRER T Ak

hmESES . TU502 XHERARRRD A XEHRHS:1674-4764(2009)01-0013-06

Numerical Simulation of Microcrack Toughening
in Particulate Composite

QU Hong-chang, CHEN Guo-rong
(Department of Engineering Mechanics, Hohai University, Nanjing 210098, P. R. China)

Abstract: The crack tip region in an elastic composite can be divided into three different zones. The
constitutive equations corresponding to these zones and the extent of the saturated damage zones are
derived. The damage isotropy in the largest saturated damage zone is expressed by utilizing the Monte
Carlo technique to create uniform distribution microcracks. The interaction between the main crack and
microcracks can be evaluated by an alternating iteration scheme. In the assumption of a dilute concentration
of microcracks, the interaction among microcracks is neglected, and the stress intensity factor produced by
interaction between the main crack and each microcrack can be superposed. Two sources of loading are
analyzed: one is for the main crack microcrack interaction under an applied remote load, and the other is for
the main crack microcrack interaction accompanied by the relief of residual stresses on the microcrack
surfaces. The results show that two sources of loading can shield the main crack tip, and microcracks
behind the main crack tip can create the most shielding whereas the micro-cracks ahead of the main crack tip
play no role in shielding.
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