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Application of micro-plane theory to analysis of failure modes of concrete covers//FAN Xing-lang' DING Jian-jiang®
ZHENG Jian-jun' 1. School of Civil Engineering and Architecture ~ Zhejiang University of Technology ~Hangzhou 310032  China
2. Zhejiang Communications Investment Group Hangzhou 310014 China

Abstract The failure modes of concrete covers were analyzed by use of the micro-plane theory. The basic formulae of the micro-
plane theory were summarized. By combining the micro-plane theory with the finite element method the whole cracking process of
the concrete covers under corrosion expansive pressure was discussed. A comparison between the present results and the
experimental data from literatures verified the validity of the proposed numerical method. In addition the influences of the
diameter and spacing of reinforcing steel bars and the thickness of covers on the failure modes of the concrete covers were
evaluated.
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Liu 3
D=16mm 28d f.=31.5MPa
fi=3.3MPa E=9GPa
1 =0.18 pa = 7850 kg/m’
Orust = 3 600 kg/m3 Qe = 0.57

2010 30 5

Tel 025-83786335 E-mail jz@ hhu. edu. cn

3 C
27mm 48 mm 70 mm Leorr
3.75 uA/em® 2.41 pA/em®  1.79 pA/cm?
t, 1
3
1 1
9%
1
C/mm t./a
27 0.721 0.643
48 1.842 1.720
70 3.542 3.881
3
28d
Es=10GPa p =0.2 f, =25MPa f, =
2.5MPa
3.1
C =35mm S =
62.5 mm D 10mm 15 mm 20 mm
25 mm 2
2 4

2
3.2
C =35 mm D =
17.5 mm S 25mm 50mm 75 mm
100mm 150 mm
3 3 S =20 ~ 100 mm
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