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Abstract: Based on uniaxial compressive dynamic mechanical
experimental tests of confined recycled aggregate concrete
(CRAC), the influence of strain rate effect on mechanical
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performance of CRAC was comprehensively investigated. The
dynamic failure pattern and the experimental complete curves
of uniaxial compressive stress-strain of RAC subjected to
dynamic loading with different strain rates were analyzed. It
is found that for the uniaxial CRAC curves of strain-strain
relationship, at various strain rates, replacement ratios of
recycled coarse aggregate (RCA) or volume stirrup ratios, the
feature of the ascending branch is basically consistent.
However, the descending branch exhibits some differences.
With the increase of the strain rate or the replacement ratio of
RCA, the descending branch changes in a steepening trend.
However, with the increase of the volume stirrup ratio, the
descending branch changes obviously in a flattening trend.
Through regression analysis of experimental test data, models
of the dynamic increase factor (DIF) for the compressive peak
stress and the peak strain were proposed, respectively. With
increasing amplitude of strain rate, the compressive peak
stress and peak strain of CRAC increases. However, the
increasing trend of DIF for the compressive peak strain is
smaller than that of the compressive peak stress. The
influence of strain rate on the initial elastic modulus of CRAC
was also investigated, and the relationship between the initial
elastic modulus and the strain rate was determined based on
the experimental data. Furthermore, the model of the DIF of
the initial elastic modulus of CRAC was established. It is
concluded that the DIF of the initial elastic modulus of CRAC
increases at dynamic loading with increasing amplitude of
strain rate, however, the increasing trend is smaller than that
of the compressive peak stress, as well as that of the
compressive peak strain.
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Fig.1 Strain rate of concrete at different

property of loads
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Tab.1 Material property index of coarse aggregate

SR FRE/ s KR/ HkE/ PARCER R/ B/ R/
% B/% % % (kg * m™3) (kg » m™%) (kg *+ m™3)
BE 0.712 0. 50 5. 40 1. 60 1 200 1290 2 600
KR 0. 800 0. 90 1. 80 0. 40 1415 1525 2 680

2 RAEEH
Fig.2 Natural coarse aggregate
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Recycled coarse aggregate

Fig.3
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A B B ROK R, B A BT i B R T A AR TR
5 A B R BRI R K TR B BRI A K A R
AR 8 AR AT B B K B FEA IR R
A4S R KR R 5. 4%, Bk R 1. 6% (A
R DL OKURHEHREESER Dy 42. SR K88 B R /K

U2 . /KL B kK MR A VIVID-500 (A) 3R
PR AR SR ALK A R BT R AT E0CHh 40 %, 1R EE IR 75
FEE#EHITE 180~200 mm fuE W, 450 % A
HERIBARER R 435124 0,30 %F1 100 % =Fh T4
#HATBEE. & 2 B T AFBURERT M3 5 ORIBSE
TR A E.
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Tab.2 Mixture ratio design of recycled aggregate concrete

HAEREE AkR R/ FEHEERS RBHERY / K/ AkE/  MMAKE/ WK/
BURRR/% FiEE % (kgem3) (kgem3) (kgem?) (kgem3) (kgem3) (kgem3) (mLe+m?)
0 0. 45 41 0 852.5 592.3 485.5 218.5 0 630. 2
30 0. 45 41 255, 4 597.2 592.3 485.5 218.5 9.7 630. 2
100 0. 45 41 852, 5 0 592, 3 485.5 218.5 32.0 630. 2

1.3 R FHE

BB Y8 o 3 T PR AR TR B £ 07
FEA T AL , HBE A 24 150 mm <150 mm, 5
BESy 450 mm. A BT BRI AR LY SR P R 2L R
ARFEAREE XA P E A F1 B WA AR R
AT, ARKRFIEMA, BIRREFEE S,
G Bk 2, BN 4 mm. 54 R i A T

KK 4 Fon. 4RI S B IER 3. g i
YEITESLR0 = SE B, TEAN AR AR IR BE AR T 4 4 it
PPN TR0 DLARARES - SR AR, 24 h J5H7H,
AR T ARHEFR I E SR 28 d BRI TR
H 3 B FEAR (100 mmX 100 mm X 300 mm) gl
3 2037 F IR M (150 mm X 150 mm X 150 mm) , il
AL IRE L AR ERE. 1 5 Bl TR H.
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Tab.3 Design parameters of measured specimens

RAEHS MR /s #HE/(mmes D) WARE/ % LR HESR/ Y R REMIF/He
RACs-1 102 4,500 0 0 ¥ 0 =R 512.0
RACs2 10-3 0. 450 0 0 x 0 2 256. 0
RACs-3 1075 0.004 5 0 x 0 ByE 12.8
RACs4 102 4,500 0 30 ¥ 0 =R 512.0
RACs-5 1073 0. 450 0 30 ¥ 0 =R 256. 0
RACs-6 1075 0.004 5 30 x 0 ByE 12.8
RACs-7 1072 4.500 0 100 x 0 2 512.0
RACs-8 1073 0. 450 0 100 ¥ 0 =R 256. 0
RACs-9 1073 0.004 5 100 ¥ 0 =R 12.8
RACAs-1 1072 4.500 0 A 0. 675 HE 512.0
RACAs-2 1073 0. 450 0 A 0. 675 HE 256. 0
RACAs-3 103 0.004 5 A 0. 675 =R 12.8
RACAs-4 10—2 4,500 0 30 A 0. 675 B 512.0
RACAs-5 1073 0.450 0 30 A 0. 675 By 256.0
RACAs-6 1035 0.004 5 30 A 0. 675 =R 12.8
RACAs-7 1072 4,500 0 100 A 0. 675 =R 512.0
RACAs-8 1073 0.450 0 100 A 0. 675 B 256. 0
RACAs-9 1073 0.004 5 100 A 0. 675 B 12. 8
RACBs-1 102 4,500 0 B 1. 013 =R 512.0
RACBs-2 1073 0. 450 0 B 1. 013 =R 256. 0
RACBs-3 1075 0.004 5 B 1.013 HE 12.8
RACBs4 102 4,500 0 30 B 1.013 B 512.0
RACBs-5 1073 0. 450 0 30 B 1. 013 =R 256. 0
RACBs-6 1073 0.004 5 30 B 1. 013 =R 12.8
RACBs-7 1072 4,500 0 100 B 1.013 B 512.0
RACBs-8 1073 0. 450 0 100 B 1. 013 =R 256. 0
RACBs-9 103 0.004 5 100 B 1. 013 =R 12.8
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Fig.4 Dimension of specimen and type

of stirrups(unit: mm)
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Fig.5 Specimens fabricating
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Fig.6 Test setup of uniaxial compressive loading
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Fig.7 Calibration of additional deformation
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Fig.8 Description of specimen failure
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Fig.9 Description of specimen failure
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Fig.10 Dynamic stress-strain of recycled concrete under uniaxial compression
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Fig.11 DIF of compressive peak stress
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Tab.4 Parameters of function model of DIF
€ feoo/MPa @t Ba .
1075 35.5 6. 664 6. 943 8. 656

x5 BR—UHZEIEENNHEHARE

Tab.5 Normalized DIF of compressive peak stress
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Tab.6 Parameters of function model of DIF
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Fig.12 DIF of comprehensive peak strain
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Tab.7 Normalized DIF of peak compression strain
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DIF 1. 000 1.038 1,077 1.117 1. 159
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Fig.13 Fitting information of ascending branch of RAC constitutive relation

*8 YRBERBRIZENMEMES

Tab.8 Compressive initial elastic modulus GPa
Ec
ARRE /g1
BIZE/s R=0 R—30% R—100%
10—5 36. 02 34,01 30. 09
104 36.78 34.73 30.73
1073 37.55 35. 46 31,37
1072 38.34 36. 20 32,03
101 39,14 36. 96 32.70
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Fig.14 Compressive initial elastic modulus
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Tab.9 Parameters of function model
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Tab.10 Normalized DIF of initial elastic modulus

RiABHE /51 1073 1074 1073 102 101
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Fig.15 DIF of initial compression elastic modulus
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