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Experimental Study on Bond Behavior between
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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
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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.
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Tab.1 The concrete mix composition in experiment

[ P3] P @ P R px wen® KK
/(kg'm’3) /(kg'm’3) /(kg'm’3) /(kg'm’3) 1% 54

BIREgEt

360 772 472 204 0.5 035
(LWFC)
HE R SE L
350 935 884 180 0.5 045
(NWFC)
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Tab.2 The mechanical properties of specimens

W HE B Bk WE

"
BROWE WE wEE MR O
'mm
/(kg'm’g) /MPa /MPa /MPa /MPa
0 37.98 2.50 3.48 1.95%10* 440

20 39.98 275 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 41.53 275 4.14 3.17x10* 390
20 39.13 2.68 4.70 3.13%x10* 395
NWFC

40 4620 299 5.15 3.68x10* 390

60 41.26 2.84 5.04 3.25%x10* 365

Hi% 2 ATE0, I ARET 4 S % T R2 iR e -0
5 TRRE - ORI B BU o B B s AR o ) 5
M ERAENT A /N, T A 5 B P hr i B 38 R T 4
BER 40 kg/m® B IRBEORAE,  W7E S IR 1
LT HEIB B R 20 kg/m® BFEIAT — B RO/, I KPT
TR TR A YEB RN 40 kg/m® IR SRR EE -+
W IREE 1 P IR F d O 5151 R 34.48%F11 24.40%.
]St e &1 1 AT, ARET AR I AR K R i T TR
T HCHL RS L R INRE T, PIAPIRNE - R R Ar
FEPE.

1.2 it

TR R T S5 RhES M RR i i B 7 VA2 Los—
berg T IRI AN RILEM/CEB/FIP 327 114,

1 TIPS AR, AR50 R RILEM/
CEB/ FIP J5 i ARSI Z I e ™, Rl g i) TR e
57 RIS R R A B R 10 £, BD
10d. SCH AR AR E 2 BiR,
PIHEHL 20 cm, B A A B N 10 em, K Fh
SR BRI SRR B, AN T A
O B TR EAR L, e AR S 4
i, 73— B E . A S R AR TR R
HAMEEE A S em F1 30 em. AR A [ 4T
A RILor R 4 AR IR A 3 M, K
A B,

35

—v— LWFC-00
30 —d— [ WFC-20
25 —8— LWFC-40

—&— LWIFC-60

10

0 1 2 3 4

(i #/mm
(a)iRIREEL
3B —v— NWFC-00
20k —&— NWFC-20

—&— NWFC-40
—&— NWFC-60

10

P B fmm
(b)E@IREEL
A1 ThHd-EHman
Fig.1 Flexural load against beam deflections

of LWFC and NWFC

fu#git

BRI
L
RN

=

I
B2 BHABEETER
Fig.2 Equipment of bond strength test

Bk 38 N LWFC-X-20-Y 1 NWFC-X—
20-Y, Hoft LWFC [UR BB R WA 4 & L,
NWFC {310 4T iR e 1, X SR T 472 IR
B py R (0,20 kg/m?,40 kg/m®,60 kg/m?®),Y
FonilB g5 (1,2,3),20 Fon 5 B AR 1 B2
4 20 mm.



48 BRI R B AR BLER)

2020 4F

1.3 REEERIMRFTE

Aot T = T A A I R O
4 #2542, R RILEM/CEB/FIP 32:04, 4L T
FHM RIS B an 8] 3 B . T i A A5 sk
ETERIE b, i ER R AR ) E R
F1hmak. o A At B 3 A
TR 12005040 ), MRS E 3 ARSI & () o
{H.

B 3 AR RIAPUE BaR A

Fig.3 Testing machine and specimen for bond strength test
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Tab.3 Maximum bond strength of NWFC

RS SRR PR R Tz E%

RiFi/MPa  /MPa /% E% 1
NWFC-00-20-01 10.57

NWEFG-00-20-02 8.98 1075 0 1.86  0.17
NWF(-00-20-03 12.69
NWF(-20-20-01 11.59

NWFC-20-20-02 12.20 12.09  12.53 046  0.03

NWFC-20-20-03 12.48
NWFEC-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 1435
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Fig.5 Bond stress—slip curve for NWFC

with different fiber content
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Tah.4 maximum bond strength of LWFC
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Fig.6 Rate of increment for the maximum bond strength of LWFC
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