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Tab.1 Basic physicalproperties of fibers

gHLFE WE/(grem ®) HAE/mm K /mm KAzt Wi AR/ 0 BPERER/GPa
SF 7.85 0.9 37 41.1 1.8 200
CF 1.76 0.07 10 142. 9 2 205
PPF 0.91 0.03 12 400 26.8 4.09
PVA 1.29 0.04 18 450 6.9 40

-
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Fig.1 Appearance of all types fiber
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Tab. 2 Physical properties of coarse aggregate
HE R RS/ (kgem *) RMWHEE/(kg+m *) TR FEWESR AR/ Vo ¢ M /mm

KRR 1499 2703 0.07 17.15 5~20

AR 1321 2599 1.6 25.63 5~20
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Tab. 3 Design parameters of specimens

ST 15 b LT Y45
N 8 T }fjé%g ET f N N ¥ ‘tfji% HT f
RAC-0 — — 0 CF-100 CF 0.3 100
RAC-50 — — 50 PPF-0 PPF 0.1 0
RAC-100 — — 100 PPF-50 PPF 0.1 50
SF-0 SF 1.0 0 PPF-100 PPF 0.1 100
SF-50 SF 1.0 50 PVA-0 PVA 0.1 0
SF-100 SF 1.0 100 PVA-50 PVA 0.1 50
CF-0 CF 0.3 0 PVA-100 PVA 0.1 100
CF-50 CF 0.3 50 — — — —
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Fig. 2 Test setup
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Fig.3 Typical splittingtensile failure patterns
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Fig. 4 Splittingtensile load-displacement curves of fiber recycle aggregate concrete

o0 2 4B B

55 1 B By TR B AT S B B I A 8- B il 2k 1 O 2 B I i A T o o R I
J7 R B 4 LA 7 4t ) 0 52 Ty IR R AH . FESZ B, B = 4EEL 1 43 A (9 CFL.PPF & PVA nl 5 4f
i A0 o] OUE B 4% B TG L T ER T SFORST 5 R SR A 22 B0 . B SF I8 I B A9 0 2 4% I 3 o 2 A 1Y
TAS I SE AR 4™ Ji& , IF 75 LB B S T o 555 Ak 7 A 8 B9 20 /N R BE L 2 i 34 T U (B 9 2 I, CF L PPF J¢
PVA BB ZRAE FH 28 9 0 55 o 12028 DA 9 1) 200 o 2 4 A 0 34 5 I 28 Wt A A7 vl 9 A A 5 1) B 2 R4 4
B R 2 T U6 HE SR 2 BB

55 2 B BOR R BB TR B B 4T 4 1A TR BE - (0 T 400 B L RER AR W . 84 SF 4 09 fi
BN T B BARPR BN X FEIE T A SF 0l 8 In 28 2 068 #7805 , K 24 mi4b iy SF 7K 1
PR F1 . SF i B B HE AR W45 CF.PPF PV A BIRF 78 B B AR R 567 1 55 nl w5 2, &7
24 48 10 6 35 A R B AR 4 1 BEL 2R T S A BSOH Ay - 052 7 1 4 10 0 3 A 3k 31 e 1y 26805 3 T o

P4, FRA TR BE L FIB A PVA T IR BE L 04 A 2807 7 ith 28 b T BORE A K e (1 1 2 B 2 752
B HIBAR S A 485 Jon i 52 T U/ JFG D PR — R A 0 A G B 2 X TR B A 1 B R b v A
TR0, 55— J7 18T T P A B ORL SR T BB AT B 2 b I B AAE K A B v, DRRT L 28 b e A —



55 M MBI 2T 2 T AR IR BE 1 B Ty 2 AR R AT R 715

SO A 0 B4 S R BE Y BE R hi M RE . B A SELCF Ja . il A -0 B il 42 i) 1 T Be b Az
THAE BRI R B S I B /N, 2 WZ B By SF A CF AT 7 250 e 38 T A8 B ek BROAY 28 3t 1k 4 v W 8 ) 3%
i, A PPF FAE TR BE + 07 200 8% Ml 4k T o BOAsk o3 i JBCA 258 1 516 1 K s /)N, JH D IR i VR 4 1+
) KBS L Bt F A LR R 0 e R I — 8 43 K e T AR AR 2 T 5 R VR O R A R (R Y
Az R AR R A /N A, HL = A 0 TR P 3% 9 98 L T LA IR0 AR HE e 2R 09 RE 1 80
2.3 WIERBHE

B AR BT 2 Frne JEAE I B Se SFPIORIE [ PURSREE £ BIELL £/ f S5 5 S 80T
WL 4, & PR AR S BRI 2835 4 1) SF- A 20 B30 56 2 PR e 0 5 o M 2 2 W 4 PR3 AE A A SRR 1
6 25 SR B R AR L 7E O 35 i B

R4 T ESH

Tab. 4 Characteristic point parameters

WA G5 Froax /KN Siax /mm fi/MPa f./MPa fi/ fe
RAC-0 99.43 0.610 2.81 45. 05 0.062
RAC-50 98. 20 0.602 2.78 38. 30 0.073

RAC-100 68.57 0.631 1. 94 38.18 0.051

SF-0 132.05 0.618 3.74 43.95 0.085
SF-50 128. 89 0.484 3.65 34.88 0.105
SF-100 119.78 0.502 3.39 37.34 0.091
CF-0 165.12 0.480 4.67 42.23 0.111
CF-50 175. 74 0.522 4.97 42.87 0.116
CF-100 151. 2 0.479 4.28 43.90 0.097
PPF-0 111.65 0.589 3.16 43.63 0.072
PPF-50 132.10 0.508 3.74 32.95 0.114

PPF-100 88. 26 0.576 2.50 44.72 0.056
PVA-0 153.51 0.448 4.35 56.18 0.077
PVA-50 119. 45 0.489 3.38 53. 83 0.063

PVA-100 136. 08 0.458 3.85 50.12 0.077
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Fig. 5 Effect of fiber type on peak load and normalized splitting tensile strength
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Fig. 8 Effect of replacement rate on tension-compression ratio
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Fig. 10  Effect of fiber type on energy dissipation Fig. 11 Effect of replacement rate on energy dissipation
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Fig. 12 Fitting curves of split tensile strength of fiber recycled concrete
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Tab. 6 The results of comparison on splitting tensile test value and formula calculated value of the specimens

K45 f./MPa  f,/MPa ful fi qiji;:ﬁ K445 f./MPa  f,/MPa ful fo q];/t’;{fﬁ

SF-0 3.74 3.74 1. 00 PPF-0 3.16 3.16 1. 00

SF-50 3.65 3. 64 1.00 1.0 PPF-50 3.74 3. 74 1. 00 1.0

SF-100 3. 39 3. 36 0.99 PPF-100 2.50 2.49 1. 00

CF-0 4.67 4.67 1.00 PVA-0 4. 35 4. 35 1. 00

CF-50 4.97 4.97 1.00 1.0 PVA-50 3.38 3.37 1. 00 1.0

CF-100 4.28 4. 30 1.00 PVA-100 3.85 3.82 0.99
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(4) SF Ml CF A A 204 i P TR B 4= IO FERE BE 77 Eb 100 %0 BUAR 3R P 2R TR B + 40 i 2 % 118. 2% .
72.3%. B A PVA I SF B 1R EE + FERBAE J) Z BU R MY 2 3/ . 48 A PPF A4 IR BE + W FERE g
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Study on splitting tensile mechanical properties
of different fiberrecycled concrete

LIN Guiwu', LIU Kaige' , CHEN Yuliang"?, XU Hongfei’
(1. College of Civil Engineering and Architecture, Guangxi University of Science and Technology. Liuzhou 545006, Guangxi, China;
2. Liuzhou Orient Engineering Rubber Products Co. , Ltd. , Liuzhou 545006, Guangxi, China)

Abstract: In order to study the tensile properties of fiber recycled concrete (FRAC), the fiber type
and recycled aggregate replacement rate were set into variable parameters to conduct splitting tensile
test on 4 kinds of fiber recycled concrete. The failure modes of specimens were observed in the test,
important data were obtained such as load-displacement curves and the tensile strength of FRAC, and
the influence of variable parameters on the mechanical properties of the splitting tensile and energy
consuming capacity of FRAC was deeply analyzed. Test results show that the toughening effect of
steel fiber on recycled concrete is the most obvious compared with carbon fiber, polypropylene fiber
and polyvinyl alcohol fiber, the energy consuming capacity and the splitting tensile strength of
recycled concrete improve effectively with the incorporation of steel fiber. After the 0. 3% carbon fiber
is added, the tensile strength and the tension-compression ratio of recycled concrete increase on
average by 95.9% and 71.8%. The incorporation of polyvinyl alcohol fibers or polypropylene fibers
do not significantly modify recycled concrete. As the replacement rate gradually increases, the
splitting tensile strength and energy consuming capacity of fiber recycled concrete gradually decrease,
and the tension-compression ratio first increases and then decreases. Based on the test data, the
calculation formulas of splitting tensile strength on FRAC are proposed.

Keywords: fiber; recycled concrete; splitting tensile strength; mechanical property



