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Fig. 1 Schematic diagram of concave-convex aggregate
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Fig. 2 Seven-phase brick recycled concrete model
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Fig.3 Recycled brick concrete model
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Tab.1 Element number and particle size A~
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Fig. 4 Loading mode and boundary conditions
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Fig.5 Uniaxial stress-strain curve of CDP
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Tab.2 Material parameter
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Tab.3 Strength comparison of recycled brick concrete

Y I B 588 3 / MPa AR 22
BE E A /%
0 35.89 33.43 7.36
10 31.35 30. 07 4.26
20 28.19 26. 38 6. 86
30 24.97 23.23 7.49

ok S AR A Lo B SR
HER/N 2

i /GPa /MPa /MPa
FERUE S 0.22 30 3.0 32.00
IHA S 0.22 30 2.5 30. 00
A 0.16 80 10.0 80. 00
fit 0. 20 14 0.8 11. 86
1TZ3 0. 20 23 2.3 22. 00
1TZ2 0.20 20 1.6 18. 00
1TZ1 0.20 22 2.0 20. 00
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Fig. 6 Stress-strain curve of different brick quantities
of uniaxial compressive
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Fig.7 Evolution process of axial compression damage

of concrete with different brick quantities
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Fig. 8 Stress-strain curve of different brick quantities

of uniaxial tensile
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Fig. 9 Evolution process of axial tensile damage of

0%

concrete with different brick quantities
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Numerical Simulation of Mesoscopic Damage Mechanism

of Recycled Concrete Containing Brick

YAO Ze-liang'”?,QI Ya-lun'?,LINGHU Tian-jing"* \DANG Fa-ning'** . CUI Ting-ting'* , WEN Shuo'**
(1. School of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048, China;
2. State Key Laboratory of Eco-hydraulics in Northwest Arid Region, Xi’an 710048, China)

Abstract: In order to study the mechanical properties and damage mechanism of recycled brick concrete, the shape of
recycled aggregate was regarded as a random concave convex polygon. Recycled brick concrete was regarded as seven-
phase heterogeneous composite materials such as waste brick aggregate, waste concrete aggregate, new and old mortar,
waste brick-new mortar,aggregate-old mortar,new and old mortar. Based on the ABAQUS development program of PY-
THON, the numerical model of recycled concrete with different aggregate rate and different brick quantity was estab-
lished. The meso-mechanical properties of recycled concrete containing brick with 45% coarse aggregate content were an-
alyzed. The damage and failure patterns of recycled concrete containing bricks under load were studied. The results show
that the algorithm is efficient in modeling,and can establish the mesoscopic model of recycled concrete containing bricks
with different aggregate rates and different brick quantities, which can meet certain engineering requirements; The peak
stress and elastic modulus of recycled brick concrete gradually decrease with the increase of brick quantity,while the peak
strain increases with the increase of brick quantity; The damage and failure patterns of concrete with different brick quan-
tities are basically the same.

Key words: recycled concrete; brick; failure mode; microscopic performance; mechanical index
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Dynamic Strength Characteristics of Cemented Sand and Gravel

Material Under Variable Amplitude Cyclic Loading

HUANG Hu, XIONG Yan-lai, CAO Ke-lei, ZHANG Xian-cai
(School of Water Conservancy, North China University of Water Resources and Electric Power, Zhengzhou 450046, China)

Abstract: Dynamic strength is an important parameter for dam stability and safety analysis, which is of great signifi-
cance to engineering design. Variable amplitude cyclic loading and unloading test was carried out to explore the effect of
different confining pressure and cement content on the dynamic stress-strain relationship of cemented sand gravel (CSG)
material by large dynamic triaxial instrument. Based on the Mohr Coulomb strength criterion, the evolution law of dy-
namic strength parameters of CSG materials during plastic deformation was studied by taking the dynamic strain as the
plastic internal variable. The results show that the dynamic cohesion and dynamic internal friction angle increase with the
increase of cement content. As the dynamic strain increases, the dynamic cohesion decreases rapidly, the dynamic internal
friction angle increases, and the friction force generated by the shear slip between the aggregates dominates. When the
peak dynamic stress is reached, the effective stress surface between aggregates decreases obviously, the dynamic cohesion
decreases gently, the dynamic internal friction angle decreases with a certain hysteresis. The law of dynamic cohesion
with dynamic strain conforms to the power function relationship. The law of dynamic internal friction angle and dynamic
strain change conforms to the quadratic function relationship. The research results can provide a theoretical reference for
the optimization of seismic design of CSG dam.

Key words: cemented sand and gravel material; variable amplitude cyclic loading; plastic stage; dynamic cohesion;

dynamic internal friction angle





