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Experimental Research on the Bonding Oblique
Shear Performance of HFRC and Existing Concrete

XIA Dongtao' ,LI Xinyi' ,WU Hao’
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430068 ;2. Office Affairs Center of Changjiang Navigation Administration, Wuhan,China,430014 )

Abstract;In order to study the effect of hybrid fiber and epoxy interfacial agent on the bonding
performance of new and old concrete, the oblique shear performance of 12 groups of hybrid fiber
concrete ( polypropylene fiber with volume fraction of 0. 11% ,multi anchor steel fiber with volume

fraction of 0. 8% and 1. 2% )and existing concrete bond specimens( 100 mm x 100 mm x 300 mm)

Y ¥s HH#A:2021 - 09 - 08
EE&TIB : Fx HARF R4 HAEIL ST H (52009038)
EER N EAR(1975—) , &, 887, T+, F T NG 4eiR sk + 25 M BRAE Bov F 45 5 A oT



646 Tk B SOR S e AR (A R R SE R 55 38 &

were tested, SEM scanning was carried out for the adhesive interface samples. The influence of
different fiber content and interfacial agent on the interface bond strength and failure mode of new
and old concrete and the action mechanism of the hybrid fiber on the bonding surface are studied.
The research results show that;compared with the bonded oblique shear strength of ordinary concrete
specimens, the strength of 1. 2HFRC bonded oblique shear specimens is increased by the largest
29% ;there is little difference in bond oblique shear strength between hybrid fiber concrete specimens
and steel fiber reinforced concrete specimens,with an average increase of about 5% . For every 0. 1%
increase in fiber content, the average increase in oblique shear strength is about 0. 18 MPa; the
average increase rate of concrete specimens with different fiber content after applying epoxy
interfacial agent is about 3 MPa;the pore structure of interfacial region can be improved and improve
the interface bonding performance by the incorporation of hybrid fibers.

Key words: hybrid fiber reinforced concrete;existing concrete ; bond oblique shear performance;

interfacial agent; SEM

TRE 1 25 ¥4 K 1) (8] 78 A1 35 R 2619 5% 1)
T, 32 BB A 2 0l L KO TRV RR BE (R SR , H:
it APE DL R R # e b2 TR, E TR R
FNEFH AR, X A A RAE DL A B R
el PR B (H8)) SR I TED AT TED A
FTIREE 1 A8 RT3, 50 o A RS
M PERE . 7RSS A i fn 15 | 0BT
SR A 22 1 B B A SR R R S
R R U A D W N 7 7 Wl N 2
2R PR A D A A Y gk
T b s [ B, 75 B0 TR A B A
BEUF KRG E5 7 5 FORG S5 1 AR 00 1 100 B2 I
BRI E A R 5452 PR TR i
PriERe BT A M e s IR B+ S A
TR BE - DRS485 5 B A1, S BORG 45 1 T o
0 AR 2%

B ALY KR 5L A AR R
IR R 2 —" IR A 1A R BE
FITG 21 BE Bl 25 5 A 2T 2 1 185 i 32 w8, P
REAN [] (1) 2T 2 o R 4 A e P 3495 31 78 4
RAETF =R AR IR 0, HATX R
BLF IR BE A TR+ B 2 U — e b
UL, B A — 8 HR A0 2T 4 K Al A 1 5
i 1 v i S TR R RS 5 s B A P R 235 1
RET ) AER G TR A A i v s VR 1R

KR EE T R BFIT A2 0L, PERE
FZETE B2 2% 1&, 16 ey MRS B 1 N &1
AEFIE SR LA F) 3R N 2T A, P L34
HIMIT 7 AR TR AR ROV REAT A0 e g TR - O B
SCFSERIVERE . v S A SR B - 25 R 1Y
A, B e A R AN [ A B AR A A A
A TR & e @ 57 Al 45 22 % Ji Y 2
SR BRI I T R R R T e 1 s TR R 1 S RE
AR BE T ARE S R PERE IR AT 5T L SR 45
T SOUL S TR ) 0 A, A9F 5 A 418 1 i 2 TR 05
SRS 45 55 S5, S 107 S ke 556 4 R o [ A
CiE/ IR

1 i %

1.1 [E#s

SR HEIREE 1 N HEC AR AR ) (JGI/
T 221—2010) "' 36 FH B A R, K U8 R FH A
JE“AEHRP. O 42. 5 38 FEFRER KU 5 L
BERHIRLAR 5 ~25 mm 1934 S 4E Wi AT 5 20
BRLER AN 2. 6 BT IS B4 N
U RHE AT R F A2 77 (1) PB000 7 51
A, BUR R R 20% ; 987K 7 Sy i a5
FRIR KA KR K 24% ~ 26% ;i35 )
TR EE F R K FETE A Sika A\ A2 77 1Y
32N&LP [ XU 17y FR 8 AT 71



55 4 1) AR R AT YRR BE 1+ 5 BEAT TR BE L ARG 4581 BT PR RE ISR AT 5 647

I A 27 4 aQDURT ik TR ARE RIS LR SR VA B 22 21 4k (PF) |, £ 4k
PHIATBR 2wl A 77 ) Z 5 [ SN AR 4E (SF) PRRETEAR L 1,
x1 TS

Table 1 Fiber parameters

b I/mm d/mm p/(g-em™3) o,/MPa E/GPa
LT 4k (SF) 30 0.50 7.85 1 200 200
WML 45 (PF) 12 0.03 0.91 276 3.79

TR Ld p RN AR K SR AR R s oy, R E 5330 R T 4 BT R B2 AN A

1.2 ARG GEARZRET AR IR BE L BT B FUAC 4 bE %
FHT?ﬂrﬁﬁiitﬁAB@E%ﬁ REELRAILSH Al gsE i3,

(e TR e £ A b BT AL R ) (JGISS— F2 WARBELRAIL

2011) [15] JBET R EE AR Ry €S0, Bl HE L ER Table 2  Existing concrete mix ratio

2, MR I BE T 45 L) kg/m’

(GB50367—2013) "' iy o Ji FHT (- T pUK)  pOUKIR)  p(B)  p(HEfD) (WK

R I A T SR R LT A LR — 4 40 750 20 338
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Table 3 HFRC mix ratio and fiber parameters kg/m’
C55 REEL A BT & B 3
NG TR
p(K) p(kJg) p() p(A)  p(BEH) p(WKR) p(WAYE) p(CRIMHE4E)

oC 160 440 692 1038 110 5.5 0 0
0. 11PFRC 160 440 692 1 038 110 5.5 0 1.0
0. 8SFRC 160 440 692 1038 110 5.5 62.8 0
1. 2SFRC 160 440 692 1038 110 5.5 94.2 0
0. 8HFRC 160 440 692 1038 110 5.5 62.8 1.0
1. 2HFRC 160 440 692 1 038 110 5.5 94.2 1.0

VAT OC fRA2 U M £ U0 ; 7 IR A2 4 (R RSP B PERC AR 245 3 I 2T 4k 5 300 ; SFRC (R 245
SFHEIRBE A P s HFRC AR IR AP 4RI E it
1.3 iR EHME
MRIEE 2 BREA IREE Bl A LR AT D5
— K5 5 A 100 mm x 100 mm x 300 mm
PR BB HE SR 30 2 297 28d J5 FH D) &
MLLAR R 1 R 30° i 77 208 B ik - Al
BN FKNAR TR AR M AT 1) BE A7 TR 5 +
BRI 1), SRR R AT
VIR b B, SR i 2 < A I Ak 2 T 1)

RURERE , 223 PP BRI 5.3 mm, 1 AT TR AT
T A Rh 45 o gf"k[m Fig.1 Existing concrete oblique shear specimen
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Fig.2 Schematic diagram of oblique shear specimen
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Fig. 5 Bonding surface of oblique shear specimen
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Fig. 6 Three failure modes of oblique shear specimen

2.2 REERE5HH i (3)
2.2.1 REEER A

SCHRT 18 T T3 F B R 45 40 07 388 B () 1 KA. HIREE RS RIBY R MPa; F iR
v s A HE P 1 R B ) 7 PR 22 HE LRI AT 4, N A VR BE - 51 S bR

TR, TSR 20 oo SRR Ry by WAL mm’

g R B 7 1 R e B R B B A (3) TRBE B PU LR R AT 4R BE +
Hk SEA RS TR LR B IR A R IR 4,

R4 RBELRARYUT KRS 5 5 5

Table 4 The compressive strength of concrete and the oblique shear strength of bonded specimens MPa

FET ASTM Frifi BRG 4541 55 5 B2 T ACTHRiERHEZE A 5T 5 I

NS TR
P il PR S ) JCH i) PR S )
ocC 58.3 11. 84 14. 86 13.67 16. 34
0. 11PFRC 58.7 12.32 15.06 14.23 17.39
0. 8SFRC 61.7 13.12 16. 34 15.80 18.87
1. 2SFRC 65.6 14.08 17. 14 16.97 19.79
0. 8HFRC 62.9 14. 14 16. 68 16.33 19.26
1. 2HFRC 66.5 15.22 17.74 17.58 20. 48

4 : ASTM( American Standard Test Method ) {2635 EFRIEIRYG /772 ; ACI( American Concrete Institute) {32 ENREEH-Hrosbnif,
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Fig.7 The influence of fiber on the bonding oblique shear strength
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