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Tab.1 Technical specifications of coarse aggregate
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Tab. 2 Mixture design of recycled aggregate concrete

e AR K e 7K w RRAER HAEER RS Jm 7k Il 7K 51
G BURER/% [ (kg/m?) /(kg/m*) /(kg/m*) /(kg/m*) /(kg/m*) /(kg/m*) /%
NA 0 400 160 605. 95 1194 0 0 1.1
RA30 30 400 160 605. 95 836 358 14. 32 1.1
RA50 50 400 160 605. 95 597 597 23.88 1.1
RA70 70 400 160 605. 95 358 836 33. 44 1.1
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Fig. 1 Changes in specimen quality during drying Fig. 2 Changes in specimen quality during saturation
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Fig.4 Stress-strain curves of water-saturated
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Fig. 3 Slump change of recycled aggregate concrete
recycled aggregates concrete
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Fig. 5 Stress-strain curves of recycled aggregate concrete
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Fig. 7 Schematic of uniaxial compression
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Fig. 6 Effect of water saturation on the compressive

strength of recycled aggregate concrete pore water spreading
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Fig. 8 Uniaxial compression damage pattern of specimen
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Fig. 12 Scanning electron microscope (SEM) image of recycled aggregate concrete
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Effect of water saturation on mechanical properties of

recycled concrete and micro-mechanism analysis

HUANG Lingzhi'?, WANG Jiaxin?, SI Zheng'?, TIAN Shuang®, REN Yi*, DU Xiaoqi’
(1. State Key Laboratory of Eco-hydraulics in Northwest Arid Region, Xi'an University of Technology, Xi'an 710048, Shaanxi, China;
2. Institute of Water Resources and Hydropower, Xi'an University of Technology, Xi'an 710048, Shaanxi, China; 3. Hebei Water

Resources Planning and Design and Research Institute, Shijiazhuang 050021, Hebei, China)

Abstract: In order to explore the feasibility of recycled concrete application in hydraulic buildings and
improve the efficiency of resource utilization, the mechanical properties of recycled aggregate concrete
with different water saturation degrees under four aggregate substitution rates were experimentally
investigated. The micro-mechanism of recycled concrete was analyzed by combining nuclear magnetic
resonance and electron microscope scanning tests. The results show that the modulus of elasticity of
recycled concrete gradually increase with the raise of aggregate substitution rate and water saturation
degree. The compressive strength, peak strain and split tensile strength gradually decrease. The
analysis of T, spectrum curve of the specimen find that the number of small pores in the specimen with
0%, 30%, 50% and 70% aggregate replacement rate accounted for 83% ., 77%. 82% and 84 %,
respectively. It is found by scanning electron microscope that the density of concrete matrix decrease
with the increase of regenerated aggregate substitution rate. The concrete matrix is easily permeated
by free water, which will affect the mechanical properties of the recycled concrete. The research
results can provide reference for the application of recycled concrete in hydraulic structures.

Keywords: recycled aggregate; water saturation; uniaxial compression; split tensile; microscopic

mechanism



