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Microstructure and Material Properties of High-Performance
Cementitious Composites with Defects

LECE R R
=y PEAF I A imd
SRy R R AN 2

TR B PAHAF A gLy 4
&

AP R Z A E MR BREF Y IV E 4%% MH R AR SR CRE R
BB RGOSR BE MG AREHAREH T 2L HACKEHE
LulFaed B 103f ~05f ~08f 2 1.0f ,ﬂw@w 4§k ERIHRI 2
il EABERARALY RO HNER R REe Sl FHANECRE G5
oA -ER G5 BAEERATE D BUT2 FRAES R NERR S ZApAF £
A FIRG o KT T IR A M BRI SR X DR e 4 pRend FE TR
Bt - E S ’-ﬂ—‘:’i’éi“%#%“ﬁh’ HZApAE & +7H T g Ak kR Gk H R
VA e By R AT o 4 BRIR & 4 IR RITIE S R R B R
T )i%%ﬂ' ‘sﬂffﬁi‘ﬁi{n‘r = %ﬁf“‘l? LN EEI TR ST E R SR CRY
FE R EMNE T Z A A M EREERTT RS R S k08110
TERLORA-RRT SR EIT
Mt AR~ TV s B KR AR s R4 -REY A

Abstract

Based on the concept of a three-phase composite, the mechanical properties of
high-performance cementitious materials (cement paste, mortar and concrete) with defects are
examined. Those defects, especially voids and microcracks, were measured by MIP and SEM
respectively while the materials with different aggregate contents were subjected to 0.3 f_,
05f,, 08 f and 1.0 f, in turns. With the aim of a four-parameter model and the
three-phase composite model, the stress-strain curves of high-performance cementitious
materials were simulated. The simulated stress-strain curves were compared with the
experimental ones to confirm the reliability of this three-phase composite theory we propose.

Results show that the four-parameter model is suitable to determine stress-strain curves of
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high-performance cementitious materials by means of four parameters. Meanwhile, by
comparing with the experiments, the theoretical predictions are in an acceptable range for the
stress-strain curves of materials with voids and microcracks. Thus, it is anticipated that the
three-phase micromechanics theory can be chosen to simulate the stress-strain relationships of
high-performance cementitious materials.
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