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Tab. 1 Physical properties of coarse aggregates
R TR WK/ % WA B/ (kg/m®)  RWHE /(kg/m®)  EEIEIR/ %

NAC 0.098 0.309 1412 2714 19. 89

RAC 0.715 1. 680 1274 2579 22. 80
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Tab. 2 Mix proportions of concrete

B4/ (kg » m™*)

G fu/MPa
K e K w NAC RAC

RAC-0 353.9 195.0 666. 4 1184.7 0.0 30.93
RAC-10 353.9 197.0 666. 4 1066. 2 118.5 28.01
RAC-20 353.9 199.0 666. 4 947.8 236.9 27.46
RAC-30 353.9 201.0 666. 4 829. 3 355.4 30.63
RAC-40 353.9 203.0 666. 4 710.8 473.9 28.85
RAC-50 353.9 205.0 666. 4 592.4 592.4 27.45
RAC-60 353.9 206.9 666. 4 473.9 710.8 26. 04
RAC-70 353.9 208.9 666. 4 355.4 829.3 25.74
RAC-80 353. 9 210.9 666. 4 236.9 947. 8 27.96
RAC-90 353.9 212.9 666. 4 118.5 1066. 2 27.52
RAC-100 353.9 214.9 666. 4 0.0 1184.7 26.67
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Fig.1 Test the loading device and loading model
1-Vertical actuator, 2- Spherical, 3-Platen,4- Upper rollers,5-Roller transfer plate,6- Limit plate,
7-Upper shear box,8-Specimen, 9-Self-adjusting rod,10-Lower shear box,11-Lower roller plate,

12-Horizontal actuator,13-Horizontal rod
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Fig. 2 Failure patterns of specimens
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Fig.3 Load-displacement curves
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Tab. 3 Feature parameters of specimens

Tu —

No. V./kN s,/mm R.,/MPa z,/MPa € No. V./kN s,/mm R./MPa z,/MPa €

RAC-0  74.93 0.704 0.54 3.33 0.108 | RAC-60  70.20  0.794 0.78 3.12 0.120

RAC-10 70.88  0.657 0. 37 3.15 0.112 | RAC-70 74.93  0.893 0.56 3.33 0.129

RAC-20 75.38  0.693 0. 56 3.35 0.122 | RAC-80 73.13 0.981 0.63 3.25 0.116

RAC-30 73.13  0.762 0.42 3.25 0.106 | RAC-90  72.00  0.957 0.41 3. 20 0.116

RAC-40 74.03  0.849 0. 67 3.29 0.114 | RAC-100 71.78 1. 004 0.65 3.19 0.120

RAC-50 78.53  0.777 0.55 3.49 0.127
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Fig. 4 Peak stress of RAC Fig.5 Peak strain of RAC
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Fig. 6 Residual strength of RAC
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Tab. 4 Part shear strength components of RAC

LB T KB LB T KB
%' P>
V., V., V. Vi V., V., V., Vi

RAC-0  89.36%  10.64%  35.87%  64.13% || RAC-60 86.61%  13.39%  45.30% 54.70%
RAC-10  88.20%  11.80%  57.61%  42.39% | RAC-70  88.83% 11.17%  35.76%  64.24%
RAC-20  89.99%  10.01%  38.50%  61.50% | RAC-80 86.03%  13.97%  61.58%  38.42%
RAC-30  85.81%  14.19%  55.54%  44.46% || RAC-90 87.21% 12.79%  19.17%  80.83%
RAC-40  87.11%  12.89%  43.81%  56.19% || RAC-100 84.01%  15.99%  36.30%  63.70%
RAC-50  89.21%  10.79%  37.38%  62.62%
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Fig. 7 Shear strength components
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Tab.5 Comparison of calculated and measured direct shear strength of RAC

v/ Y% SEWME/MPa  FRAE/MPa HSAE/SCNME | /20 SEWME/MPa FRE/MPa 3SR/ SCINME
0 3.43 3.33 1.03 60 3.10 3.12 0. 99
10 3.16 3.15 1 70 3.08 3.33 0.92
20 3.15 3.35 0. 94 80 3.35 3.25 1.03
30 3.56 3.25 1.09 90 3.30 3.20 1.03
40 3.39 3.29 1.03 100 3.19 3.19 1
50 3.25 3.49 0.93
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Direct shear mechanical properties test and constitutive
relations of recycled aggregate concrete

CHEN Yuliang'?, YAN Fang', ZHANG Shaosong', YE Peihuan', XU Hongfei®

(1. College of Civil Engineering and Architecture, Guangxi University of Science and Technology, Liuzhou 545006, Guangxi, China;

2. Liuzhou OVM Machinery Co. ,Ltd. , Liuzhou 545036, Guangxi, China)

Abstract: In order to study the effect of recycle coarse aggregate replacement ratio on the mechanical
properties of recycled aggregate concrete (RAC), 66 standard cubes were designed to test direct shear
strength. The failure mode of the specimen was observed, the load-displacement curve and mechanical
index of the specimens were obtained, and the failure mechanism and the effect of replacement ratio on
mechanical performances of specimens were disclosed. The results show that the typical brittle failure
of recycled concrete occurs under direct shear, shear cracks <{10° and the section is brittle, Compared
with natural concrete, the peak shear force of RAC is slightly reduced, within 6.3%. With the
replacement ratio increases, the peak shear force of RAC change slightly. and the peak displacement
and residual strength increase. The shear strength of RAC is comprised of cohesion strength,
aggregate interlock strength and interface friction strength. In overall shear strength composition, the
ratio of cohesion strength, aggregate interlock strength and interface friction strength are equal and
was 1/3. The formula for calculating the direct shear strength of RAC was proposed. The segmented
shear constitutive equation of recycled concrete was established and the fitting results are consistent
with the measured results.

Keywords: direct shear; recycled aggregate concrete; failure mechanism; shear strength; constitutive

equation



