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Abstract:Based on the study of mechanical property test in normal weight concrete and lightweight concrete
with different fiber volume fractions,the influence of steel fiber on the bond mechanism between deformed steel bar
and reinforced concrete was discussed through the central pullout test program. It can be found that the ability to resist
crack propagate of the concrete was increased because of the steel fiber added in the concrete. The bond behavior of
the concrete was also increased. With the same fiber volume fractions in two concretes, normal weight concrete has a
better performance to avoid the crack propagation than lightweight concrete. Therefore, the bond behavior of normal

weight concrete is also better than that of lightweight concrete. The maximum increase of the reinforced concrete bond

x  WimHE#I:2019-01-20
E€mB:“T—-H" HEESH LTI E (2017YFC0703406) ,National Key Research and Development Program of China
(2017YFCO703406 ) ; FEI 5 H SRR} 34 VE BT H (51878540) , National Natural Science Foundation of China (51878540)
YEZE RN TG (1991—), 53 BRPGPE 22N, PU SRR R = L e A
+ AR . , E-mail : yanxiao_xauat@163.com



46 R R AR (A AR BE R

2020 4F

strength was 49.94% (normal weight concrete with 40 kg/m® fiber volume fractions) and 51.94% (lightweight con—

crete with 60 kg/m’ fiber volume fractions ) , respectively. The research in this paper can provide theoretical reference

for the follow—up research on the bonding performance and promote the application of lightweight aggregate steel fiber

concrete in practical engineering.

Key words:bond stress;steel fiber reinforced concrete ;deformed steel bar; pullout testing
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Tab.1 The concrete mix composition in experiment

P ki P wn P s px waxn” KK
/(kg'm™) /(kg'm™) /(kg-m?) /(kg'm™) /% e

IR EE L
772 472 204 0.5 035
(LWFC)
R+
935 884 180 0.5 045
(NWFC)

T+ (VK IR o S A RS 7K 6 ) Rt 2 K

ALY M PURSREE | YRR
Qo 5P YA L T RRUN AR Y DIN EN 12390 47
R, TREE YR BT RO DIN 12650-2 #17
W, P25 90T R ASTM.C1609-12 FRAY = S finzk
PLAEATI. ARYE RO R, PUR SR S P RR Yy
FH 150 mmx150 mmx150 mm 3775 A B gk 470
i, Prasm s R H 150 mmx150 mmx700 mm i
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Tab.2 The mechanical properties of specimens
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N YhgRE
BRSO WY WY Ty B / -
mm
/( kg'm’3) /MPa /MPa /MPa /MPa
0 37.98 2.50 3.48 1.95x10* 440
20 39.98 2.75 3.87 1.98x10* 420
LWFC
40 45.98 2.87 4.68 1.92x10* 390
60 41.37 2.73 3.93 1.83x10* 385
0 41.53 2.75 4.14 3.17x10* 390
20 39.13 2.68 4.70 3.13x10* 395
NWFC

40 46.20  2.99 5.15 3.68x10* 390

60 4126  2.84 5.04 3.25x10* 365
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Fig.3 Testing machine and specimen for bond strength test
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Tab.3 Maximum bond strength of NWFC

RETEARK

RREES  TWE MK R
MRS MiJI/MMPa  /MPa /% itz A
NWFC-00-20-01 10.57
NWFC-00-20-02 8.98 10.75 0 1.86  0.17
NWFC-00-20-03 12.69
NWFC-20-20-01 11.59
NWFC-20-20-02 12.20 1209 1253 046  0.03
NWFC-20-20-03 12.48
NWFC-40-20-01 15.90
NWFC-40-20-02 16.43 16.11 4994 028  0.02
NWFC-40-20-03 16.00
NWFC-60-20-01 14.68
NWFC-60-20-02 13.72 1425 3262 049  0.03
NWFC-60-20-03 14.35
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Fig.5 Bond stress—slip curve for NWFC

with different fiber content
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Tab.4 maximum bond strength of LWFC

WREE  PH KR AR S
M5 hrifEZE .
BAMPa  MPa 1% E3
LWFC-00-20-01 9.05
LWFC-00-20-02 6.53 780 0 127 0.6
LWFC-00-20-03 8.09
LWFC-20-20-01 7.55
LWFC-20-20-02 9.43 850 771 094 0.1
LWFC-20-20-03 8.52
LWFC-40-20-01 11.52
LWFC-40-20-02 9.52 1013 2835 121  0.12
LWFC-40-20-03 9.35
LWFC-60-20-01 11.57
LWFC-60-20-02 1160 1199 5194 070  0.06
LWFC-60-20-03 12.80
60 -
51.94
R50F -
A F g
R0 Y
= 2835
S0
oy /‘/
“‘%%20 yd
10 7717
0 = ~ 1 1 1
0 20 40 60

M YEB (kg m™)
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Fig.6 Rate of increment for the maximum bond strength of LWFC
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