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Direct Shear Behavior and Damage Constitutive Model of Recycled Aggregate Concrete at
Different Sizes
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(1. College of Civil and Architecture Engineering, Guangxi University of Science and Technology, Liuzhou 545006, Guangxi, China;
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Abstract: To investigate the effects of replacement rate and sample size on the direct shear performance and damage of recycled
aggregate concrete (RAC), 45 RAC specimens were manufactured. The failure modes of RAC with different sizes were characterized,
and the effects of replacement rate and specimen size on the direct shear performance and damage constitutive model of RAC with
different sizes were investigated via direct shear tests. The results show that the peak deformation and ductility coefficient have a size
effect, the damage development rate of natural concrete becomes slow, and the damage development rate of RAC becomes faster. The
peak deformation firstly decreases and then increases, while the ductility coefficient firstly increases and then decreases with the
increase of the replacement rate. The damage development law does not have a linear relationship with the replacement rate. The
constitutive model can well reflect the shear load-deformation relationship and the damage evolution process of the RAC with
different sizes.
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Table 1 Physical properties of coarse aggregates

Coarse aggregate w(Water)/% w(Water absorption)/% Apparent density/(kgm ) Stacking density/(kg'm ) w(Crushing indicators)/%
NCA 0.10 0.31 2714 1412 19.89
RCA 0.72 1.68 2579 1274 22.80

w is mass of fraction.
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Table 2 Mix proportions of RAC

Mix proportion/(kgm )
% fo/MPa
C W WA S NCA RCA

0 3539 195.0 0.0 666.4 11847 0.0 30.9
30 3539  201.0 6.0 666.4 829.3 3554 30.6
50 3539  205.0 10.0 666.4 592.4 592.4 27.6
70 3539 2089 13.9 666.4 3554 829.3 25.7

100 3539 2149 199 6664 0.0 1184.7 26.7

Notes: r—Replacement rate; C—Cement; W—Water; WA—Additional
water; S—Sand; NCA—Natural coarse aggregate; RCA—Regenerate coarse

aggregate; fo,—Cube compressive strength.
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