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Fig.1 Damage evolution in 2 RVE and decomposition of volume fraction of particles
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Fig.2 Stress-strain curve for debonding model
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Tab.1 Elastic properties of the constituents of concrete

A w6 K/GPa G/GPa E/GPa ¥y
KBEEER  22.51 11.8 30.13 0.277
w F 44.0 37.0 86.70 0.172

3
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Tab.2 Experimental values of the elastic
moduli of mortar measured for various volume

fractions of sand and yield stress

¢ K'/GPa G°/GPa E/GPa y o, /MPa
0.15 24.14 13.35 33.81 0.267 3.5
0.27 26.81 14.87 37.65 0.266 4.2
0.40 27.69 16.91 42,15 0.246 5.0
0.52  29.96 19.26 47.58 0.235 5.8
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H 3t FAVM R, R BEEE—BE0.7 ~ 1.3 2
&), % FRpErEb R, B E—KE30 ~ 6.0
ZHE. XFBH =5.0.
B #% 1 %48 ,E,, =30.13 GPa,», =0.277,E,
= 86.70 GPa,», = 0.172, K2 ${#E o, = 5 MPa,
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Fig.3 The stress — strain responses of
V particulate composites under uniaxial

tension with various S, values.
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Fig.4 The evloution of vloume fraction
of debonding phases corresponding

to various S, values in Fig.3
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Fig.5 Comparison fo the predicted overall

response of sand/cement composite at

four reinforcement concentrations
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Fig.6 Degradation of the elastic modulus as a

function of the overall tensile strain
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Damage Evolution Model of Particulate Composites’ Interfaces

QU Hong - chang, CHEN Guo - rong, XIA Xiao - zhou

(Depertment of Engineering Mechanics, Hehai University, Nanjing 210098, China)

Abstract; In order to predict the effective elastic properties of particulate reinforcement composite with weak-

ened interfaces, spherical particulate composite model with imperfect interfaces is set up by utilizing Eshelby

micromechanics and Dvorak ’ s transformation field analysis(TFA ), expressions of the effective tangent moduli

and overall secant moduli of three - phase particulate composite are derived. The damage model with evolution

of weakened interfaces between particulates and matrix is founded in accordance with the Weibull’ s probabilis-

tic function. By verifying with experiment data of literature, parameters of the model are shown to be selected

properly. Comparison between results of numerical test and experiment values proves the rationality of the

present micromechanical elastic damage model.

Key words: particulate; composite; interface; damage; micromechanics; elastic moduli



