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Tab.1 Physical properties of coarse aggregate

) ) e R 2 W 55 o
%5 BRI /mm A%/ % WK/ % - - FEE A5 b
/(kg e m™*) /(kg s m™)
KRR A H R 5~25 1.0 0.9 1681 2798 10. 4
A KL R 5~25 2.2 1.3 1274 2433 12.7

#*2 PVA St
Tab. 2 Physical and mechanical properties of PVA fibers

FARS RS ds/pm {/mm v(ge+cm *) [/ MPa E;/GPa

PVA 15 19 1.27 1060 29

Tiedy AEAYEEAR L RE PR EE s v WEF YRS 5 [ N EPHEURIIRIE s Ep ST Y A i
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Tab.3 Mix ratio of concrete

REE+ FHRS 4E/ (kg + m™)
e KU AR RARMLERE FEMLE R K 3L S P /S A R %
i 336.87  633.45 1126. 15 0 154. 00 0 48.13  96.25 2.41
FHE 336.87  633.45 0 1126. 15 154.00  20.00  48.13  96.25 2.41

F4 ORMFBITEH

Tab. 4 Design parameters of specimens

PVAZFSE  SOTHBURHE  MOCHURSE AR K
REHE IR/ % T L TS )

BE/% fou/MPa fo/MPa E/GPa /(kN *« mm™)
NCB 0 0 69.0 49.9 44. 3 17. 4
RCB 100 0 66. 4 41.1 22.8 15.7
RCB-PVA-1 100 0.1 62.1 40.1 24.1 16.9
RCB-PVA-2 100 0.2 61.7 39.8 23.2 17.9
RCB-PVA-3 100 0.3 57.4 39.4 20.1 17.5
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Fig. 2 Schematic diagram of loading setup (unit: mm)
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Fig. 4 Typical failure mode for beams
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Fig. 6 Load-maximum crack width curves
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Tab.5 The experimental results of cracking moment of specimens

W5 m 5 P,/kN M, /(kN * m) AM/ %
NCB 35.0 13.4 39.5
RCB 25.0 9.6 0.0

RCB-PVA-1 30.0 11.5 19. 8
RCB-PVA-2 40.0 15.3 59.4
RCB-PVA-3 35.0 13.4 39.5

2.5 HIBNE

W 2 S WAl PR R0 52 0 A8 T B — R RE T AR SO BE e — Hifer 418 2 i 4k B THBL 0. AF(F R
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4 AT, 38 9 NCB %746 W EE 3% K T 148 92 RCB., 32 %2 J R 2% 52 0 3% 5 TR 056 & s P s i K
TSI A VR - SRR R, 5 NCB AH L RCB WIS WIEE FEAR T 10. 896 5 RCB AHEL . #8 A PVA 24k
4 T2 R0 U I S S K ELS T R BB |l 0. 2 W0 BRI FE S g B K. 5 RCB A Eb L K JEE 438
KT 15. 2% BB A B A PVA 27 2 fig 25 48 = F 2 32 09400 B W
2.6 FEH

FARAN B AR TE e 7 I DE R AE P R o R RAE R 5% 45 10 3 3 e 00 & B, R A 3R 1 o -
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Tab. 6 Characteristic deflection and ductility coefficient of specimen

0 G A, /mm 4, /mm u
NCB 11.15 30. 80 2.76
RCB 13.55 34.91 2.58

RCB-PVA-1 12.63 35.21 2.79
RCB-PVA-2 12. 31 37.35 3.03
RCB-PVA-3 13.23 40.12 3.03

FH 22 6 A A1, 5388 22 NCB M Lk, 5 24E % RCB ) H8 B 1E M R B T 6. 500, BB AR AR TR BE + 5
IR 522 s MBARBIB B 58 0. 1%0.0. 2% F1 0. 3% B9 PVA 21 4 it 5 K48 A LF 4 i i A 3
RCB ML HE B AEVE R B B4R A T 8. 1%, 17. 4% M 17. 4% B & BB A PVA £ 4] g 2 18 i 1
AR BE A R S L B SR AT e
2.7 THEBERIE
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SE o 5 R U R i A R BEORG IUG T6 TR RE A N AR e, DA IS [ er AR T A5 00 TR B 1 AR VY R
AR, B TR BE N AR R SR I an & 7 TR .

HIE 7 ATHL KB A PVA 4 fB A PVA 04819 B AR 20 A8 & e AR 5 558 2 NCB 48 & g
FUEREA S AP HIEEE. S5 EEE R, KRB A PVA 44809 £ % RCB # i
AT . ZEXEER K, MBA PVA 40 F AR5 KB AG 403 RCB A e, #m H: fh
32 X N .
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Fig. 7 Mid-span cross-section strain curves of beams
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Tab. 7 Comparison of calculation and experimental values of crack width

SCHE R IR [ENES TR w/mm w./mm w/ w.
NCB 0.243 0.246 0.988
RCB 0.298 0. 248 1. 202
AL RCB-PVA-1 0.231 0. 234 0. 987
RCB-PVA-2 0.201 0. 206 0.976
RCB-PVA-3 0.216 0.221 0.977
L-2 0.117 0.113 1. 035
L-3 0.106 0.102 1. 039
L4 0.998 0. 997 1. 001
CHkL30]
L-5 0. 900 0. 895 1. 005
L-6 0. 146 0. 144 1.014
L-7 0.162 0.157 1. 031

RGeS M TR 4 B & T 59. 4% .15, 2% F1 17. 4% . I KRR 5o /N T
50.0%.
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Study on flexural behavior of high-strength recycled aggregate
concrete beams with polyvinyl alcohol fiber

NIU Haicheng', GAO Jinlong®, LI Guoli’, SHANG Tianyu', HUANG Minghui’
(1. School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, Henan, China;
2. The Second Construction Limited Company of China Construction Eighth Engineering Division, Jinan 250000, Shandong, China;

3. Henan XingJian Engineering Consulting Co. ,Ltd, Pindingshan 467000, Henan, China)

Abstract: To study the influence of the polyvinyl alcohol fiber on flexural performance of high-
strength recycled concrete beams, the type of concrete and the volume content of polyvinyl alcohol
fiber are used as the changing parameters. 5 specimens were completed to bending load test. The
development of surface cracks and failure modes of specimens were observed. The load-strain curves
and load-maximum crack width curves of the specimens were obtained. The influence of different
parameters on its bending performance is analyzed. The experimental results show that the cross-
section strain distribution conforms to the assumption of flat section. Compared with ordinary
concrete beams, recycled concrete beams have small cracking load, poor bending stiffness and
deformation ability. The addition of polyvinyl alcohol fiber inhibits the occurrence and rapid
development of cracks, and also significantly improves the cracking load and bending stiffness of
recycled concrete beams; in addition, polyvinyl alcohol fiber also enhances the deformation capacity of
recycled concrete beams. Compared with recycled aggregate concrete beams without fiber, when
0. 2% polyvinyl alcohol fiber was added, the cracking moment, initial stiffness and ductility coefficient
are increased by 59. 4%, 15. 2% and 17. 4% respectively. Based on the experimental data, the
formula for calculating the maximum crack width of polyvinyl alcohol fiber recycled concrete beams is
put forward. The calculation results show that the calculated values are in good agreement with the
measured values.

Keywords: polyvinyl alcohol fiber; recycled concrete beam; cracking moment; ductility; flexural per-

formance



