%38k oW W oE T B ¥ i Vol. 38 No.5
2016 4= 10 H CHINA EARTHQUAKE ENGINEERING JOURNAL Oct., 2016

535 B 1 AR L 905 O R LB 4L

oo, EFL, Bxle, &R, #6040
(PO @ FRHE R BB B . BEPE P4 710055)
WE AmILERE B ETUMAE G KRE, 58T R LR EA RS =482 M4,
B ATEHIABESGEMSFR, BREIAXE LA TFTHT —ERELAGFRENY S
HatorHm REAYEHEA T AR EHGERAENLAK  ABRNELATH ARG AW
REAUE A S0k . b ok C80 3% &tk Al b £ ok ], A AR X A R 47 3 4 2 R 09 A AL, 17 3]
MRS - TR ARG EAE, KA E RS WX I 4 R b R R SR ey B AR

AT AT,
EeE. RSB ERE L, MAETHAER, @A ED,; FihEk; s ART
hE4SES. TU528.01 XEkFRERD A XEHS: 1000—0844(2016)05—0745—06

DOT:10.3969/j.issn.1000—0844,2016.05.0745

Meso-scale Numerical Analysis of Damage Evolution of High-strength
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ZHENG Jie, ZUO He-shan, CAO Wen-ping, CHEN Jing-heng, ZHENG Shan-suo

(Architectural Design & Research Institute, Xian University of Architecture and Technology, Xian 710055, Shaanxi, China)

Abstract: On a meso-level, concrete can be seen as a three-phase composite material comprising a
cement base, aggregate, and a transitional zone between the cement and aggregate. In this study,
based on the random characteristics of the aggregate distribution and morphology, the Walraven
formula is applied to determine the convex polygonal aggregate distribution of the two-dimension-
al concrete specimen’s cross-section. Subsequently, an algorithm for the random convex polygon
aggregate is proposed, in which an area of round aggregate is used as the control parameter and
the inscribed polygon of the round aggregate is used as the framework. A numerical experiment is
conducted on specimens under uniaxial compression by using the high-strength and high-perform-
ance concrete C80 as an example, and corresponding stress-strain curves and damage evolution
pictures are drawn. A comparison between results of the numerical simulation and the physical test
show that the numerical model proposed in this paper is both reasonable and feasible.
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Fig.1 Cricular random aggregate model
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Fig.2 Process from pentagon to general polygon aggregate
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Fig.4 The basic process of delivery program for polygon

random aggregate
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Fig.6 Bilinear damage model
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Table 1 Mechanical parameters of meso-scale units

ME  E/GPa f./MPa f./MPa A ¢
B 60 10 1 0.1 9 4
[ 30 14 1.4 0.1 9 3
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Table 2 Test mix proportion of C80 concrete (Unit:kg/m*)
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Table 3 Coarse aggregate particles of C80 concrete

do/mm do/dmx  Pe d/mm A/A; Pit'—Pi N;

25 0.83  0.620 3 27.5 18.9  0.0457 1
20 0.67  0.5716 22.5 28.9  0.048 7 2
15 0.50  0.499 1 17.5 49.8  0.072 5 4
10 0.33  0.292 4 12.5 105.3  0.206 7 71
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Fig.8 Loading mode and constraint under uniaxial

compression numerical test
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Fig.9 Stress-strain curves of HSHPC under uniaxial

compression
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Fig.10 Damage evolution of mesoscopic units of HSHPC

under uniaxial compression
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