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Analysis of Meso Damage Size Effect of
Recycled Concrete Under Compression

HUANG Yifan, WANG Xiangdong

(College of Mechanics and Materials, Hohai University, Nanjing 211100, China)

Abstract; At the meso level, a five phase random aggregate model of recycled concrete is established, which
is composed of natural aggregate, old interface, old cement mortar, new interface and new cement mortar.
The meso numerical simulation of uniaxial compression and damage fracture of the model is carried out, and
the effect of size on the meso damage and mechanical properties is studied. The results show that the compres-
sive strength decreases by 4. 5% and 8. 3% with the increase of specimen size from 75 mX 75 m to 100 m X 100
m and 150 m X 150 m, respectively. In all specimens. the initial damage and tensile shear stress concentration
firstly appear in the inner interface region, but with the increase of the size, the ultimate damage value of the
specimen decreases.
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Fig.1 Meso model of recycled concrete
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Tab.1 Parameter selection of uniaxial tensile stress-strain curve
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Tab. 2 Parameter selection of uniaxial compression stress-strain curve

n
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Sfee/MPa 20 25 30 35 40 45 50 55 60 65 70 75 80
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ac 0.74 1.06 1.36 1.65 1.94 2.21 2.48 2.74 3.00 3.25 3.50 3.75 3.99
e/ Ecr 3.0 2.6 2.3 2.1 2.0 1.9 1.9 1.8 1.8 1.7 1.7 1.7 1.6
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Tab.3 Material parameters of recycled concrete

LREES E/GPa f./MPa fi/MPa v
PN 70 80. 0 10.0 0.16
IH# 13 2.0 0.20
IH K Je b3 25 2.8 0.22
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Fig. 4 Five phase meso model of recycled concrete with different sizes
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Fig. 7 Damage diagram and stress nephogram of recycled concrete with different sizes
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