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Tab. 1 Aggregate related physical properties

AR ML R 5~20 R4F 0.52% 2518 2130 —
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Fig. 1 Coarse aggregates (left: recycled; right: natural)
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Tab. 2 Mix proportion of high-performance recycled concrete

P AH K kg HLE B ke JE A R/ kg 7K Febrokht/kg  KEEL @b
i b | R kI BBK FDNGEED K b /%
-1 0% 700 1016 0 341 114 3.3 178 0. 39 41
-1 30% 700 711 305 341 114 3.3 182 0. 40 41
22 50% 700 508 508 341 114 3.3 185 0. 41 41
23 100% 700 0 1016 341 114 3.3 192 0. 42 41
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Fig. 2 Specimens
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Tab. 3 Compressive strength of specimens

i TRV B PR A7 38/ kN fow/MPa four/MPa R A
1-1 0% 1140. 16 50. 67 54.23 C50
2-1 30% 971. 22 43,17 46. 06 C45
2-2 50% 1119.08 49. 74 54.54 C50
2-3 100% 856. 73 38.08 42.78 C40
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Fig. 3 SHPB experimental system
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Fig.4 Dynamic stress-strain curve of recycled concrete
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Fig. 5 Relationship between peak stress and strain rate
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Fig. 7 Damage form of specimens with replacement ratio of 50% under different strain rate
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Study on rate sensitivity of high performance recycled
concrete with different coarse aggregate replacement ratios

DONG Hai-long', PENG You-kai’, LUO Kai-jing"?,

XUE Dong-chao', SONG Wei-peng', GE Yu-guang'
(1. School of Mechanics and Architecture Engineering, China University of Mining &. Technology (Beijing), Beijing 100083, China;
2. Beijing Higher Institution Engineering Research Center of Civil Engineering Structure and Renewable Material, Beijing University of

Civil Engineering and Architecture, Beijing 100044, China; 3. Beijing Investment Group Co. , LTD, Beijing 100029, China)

Abstract: The impact tests on recycled concrete with recycled coarse aggregate replacement ratios of
0%, 30%, 50% and 100% are conducted experimentally by the Split Hopkinson Pressure Bar
(SHPB). The change rules of stress-strain curve, dynamic compressive strength, dynamic elastic
modulus and failure form of high-performance recycled concrete influenced by the strain rate are
studied. The experimental results show that at the beginning stage, the stress-strain curves are
approximately linear. The slope and the length of the linear section as well as the peak stress increase
with the strain rate increasing. The peak stress is sensitive to the strain rate and increases gradually as
the strain rate increases. The difference among the effects of replacement ratios on the peak stress is
not obviously obtained. Dynamic elastic modulus also has the property of rate sensitivity and is
positively correlated with the strain rate. The degree of strain rate sensitivity is different for different
replacement ratios. The degree of specimen damage gets more serious for larger strain rate. The
specimen presents a completely uncracked form for low strain rates, while it breaks into pieces in an
instant for high strain rate.

Keywords: recycled coarse aggregate; high-performance recycled concrete, Split Hopkinson Pressure

Bar; strain rate; rate sensitivity



