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Tab.1 Properties of coarse aggregate

KR WokR O RUEE O AREE EEEHR

B A ) ‘

/% /% /(kg e m™) /(kge+m™*) /%
NCA 0.07 0.43 2703.9 1499.9 17.15
RCA 1.55 5.35 2599. 6 1321.3 25.63
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Tab. 2 Major properties of fibers

B o
FYERA HA/mm KR R R Y
/(kg * m™*) /MPa

PF 0.048 167 0.9 =400 LiRZ2 N

1.2 R 5HE
L.2.1 @it

R & 3 MRS H. RCA BB R () 0%6.30% .50% .70 % .100% ; PF B (Vee) H 0%,
0.6%.0.9%.1. 2% ; I & #E & () 2 0. 00Imm/s,0. 002mm/s.0. 005mm/s, AL ST T 13
AR FFAL 6 A (3 A2 S 3 ANMEERAZ D L3t 78 AN E AR 150mm, 5 300mm 1y [ A {4 3 1 2
G 2 TR g R AR B S8 L3R 3, il 45 DL RCA HUfQ 2 (P 48 & K 28 2 iy 44 . 491 4
R30PIV2 FRik S HH r=30% Ve =0.9% ., v=0.002mm/s,
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Tab. 3 Parameter design and basic mechanical properties of specimens

M 5 R DHUE W fE R WEE R A B
R gy VREE ThEBE o EAHR ) E{E LR

/(mm=+s 1) /% 5% & / MPa /MPa X10 ° /GPa

ROPOV5 0 0. 005 0.0 28. 66 29. 89 4.33 6.9
R100POV5 100 0. 005 0.0 35.79 36. 65 4.26 8.6
R100POV?2 100 0. 002 0.0 34. 89 34.08 3.89 8.8
R100P6V1 100 0.001 0.6 38. 99 37.99 4.35 8.7
R100P6V?2 100 0. 002 0.6 41.90 40. 50 4.37 9.3
R100P12V1 100 0.001 1.2 39. 28 41.01 4.52 9.1
R100P12V2 100 0. 002 1.2 40. 02 40.78 4.34 9.4
ROPYV2 0 0. 002 0.9 40. 00 38. 46 3.97 9.7
R30P9V2 30 0. 002 0.9 40. 62 38. 86 4.40 8.8
R50P9V2 50 0. 002 0.9 41.16 43.48 4.16 10.5
R70P9V2 70 0. 002 0.9 40. 59 41. 47 4. 04 10. 3
R100P9V2 100 0. 002 0.9 41. 91 42. 30 4.54 8.6
R100P9V5 100 0. 005 0.9 36. 36 41.48 4.13 9.3

HF:r=100% . Vpr =0. 9% . v=0. 005mm/s B 3X — 213 i T 50t , S 8080 1o B IR T R 56 B 10 M6 5, R
BN HEAT X 437
1.2.2 A T ROl i1
K T RCA K B % IHED I, P 5L RCA WK R T NCA, i P 45 41 2 52 b K e e —
3, 7E S PR e SR B R TR IO B oK BAKREC A LT LR 4.
F4 RACHAI
Tab.4 Mix proportion of RAC

REE MR/ (kg » m™*)

AR/ %
KU i RERKLE R FAEHLE A K (RIS
0 500 542 1153.0 0.0 215.0 0.0
30 500 542 807. 1 345.9 215.0 7.5
50 500 542 576.5 576.5 215.0 12.5
70 500 542 345.9 807.1 215.0 17.5
100 500 542 0.0 1153.0 215.0 25.0

AR SCIR B0 B 5 A IR S HRCAF 4 TRk 3050 77 35 A il ) CECS 13:2009M% . 35 56 56 570 {3045 Ay i 1l =X 9
FEHL, BESER TR BB EE T8 i # b PF A 3950, B RS RAF. SHS R R A
B PRSI IE AR E 28 KGR IR 2 K5 .

1.3 fnE3EE F i E

IR 1 Fr7R 19 RMT-301 3058 AL 77 4. o 28 i 59 % 3 44 5 47 1000 48, 35 1) 06 1 17 4 1)
0% EIE 0. 2 JF B A7 IE A Ek . X 898 52 FE 56 L R B 7 B8 45 i 28 s % T 08 26 32 JR i 56 L R A
o AL AS IR A 0 - 1 e DAL RS 45 i 28, #0033 % 2 0. 001mm/s,0. 002mm/s,0. 005mm/s, #& J& LA
2kN/s BB AREN AR, BB AT 0, ILFEAT 10 YO0 EY 08 1, 5 A 21 10 A2 B BB FE RS 5 0. Smm., THHF
2 BoR BRI E 2 R .
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Fig. 1 Test loading diagram Fig.2 Loading system diagram of cyclic test

2 HRFIE
2.1 WIRES

P 3 g i P02 s A M RS 25 1 . A I 3 Cad TIT L K AR AR 6 i o 1 ) B LI TR B
ST B 2 AR ) AR L R VT RO/ L AR ) AT ARV 2/ SRR 5 18] 3 (b Dy AR TR BE
HC R BRI 0 Rk ri) B SRR SR 0 2 R AR TR A R T R AR TR B - L 2 AR S R A TR OB A AR R
BT A .

(2)ROPOVS (b)RI0OPOVS (c)ROPOV2 (d)RSOPOV2

(€)R100POV2 (DR100PGV2 (2)R100P12V2 (MRI00PI2VI

3 SRS IR TR A
Fig.3 Typical failure pattern of specimens
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Fig. 4 Cyclic compressive stress-strain curve
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Fig. 5 The whole process diagram of PFRAC specimens under cyclic compression
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Fig. 6 Effect of replacement rate of RCA on peak point
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Fig.9 The stiffness degradation process
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Experimental study on the compressive performance of
recycled polypropylene fiber concrete under cyclic loading

WU Huiqin', ZHU Zhen', CHEN Yuliang', LIANG Haiqu?

(1. School of Civil Engineering and Architecture, Guangxi University of Science and Technology, Liuzhou 545006, Guangxi, China;
2. Guangxi Yufeng Concrete Co. ,Ltd. , Liuzhou 545006, Guangxi, China)

Abstract: In order to study the mechanical properties of polypropylene fiber recycled aggregate
concrete (PFRAC) under cyclic loading, designed the uniaxial cyclic loading test of 78 cylindrical
specimens was designed with coarse aggregate replacement rate, fiber volume fraction, and loading
rate as variation parameters. The failure mode of PFRAC was observed, and the stress-strain curve,
peak stress, peak strain, stiffness degradation, and other important indexes were obtained. The
influence of different parameters on the mechanical properties of PFRAC was studied, and the crack
resistance mechanism of polypropylene fiber to recycled concrete under cyclic loading was obtained.
The experimental results show that PFRAC specimens under cyclic loading primarily exhibit diagonal
splitting failure, and that the main crack width of the specimen surface decreases as the polypropylene
fiber volume fraction increases. The stress-strain curve envelope of PFRAC specimens compressed
under cyclic loading agrees well with those under monotonic loading. The addition of polypropylene
fibers significantly improved the mechanical properties of PFRAC under cyclic loading., and the peak
stress and elastic stiffness ratio increased and then decreased with the increase of fiber volume
fraction. When the fiber volume fraction is 0. 9%, the fiber modification effect is the best, and the
peak stress and peak stiffness ratios increased by 4.4 % and 7.4 %.

Keywords: recycled aggregate concrete; polypropylene fiber; uniaxial cyclic compression; stress-strain

curve; stiffness degradation



