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Experimental Study on Shear Performance of Steel-Concrete
Interface Bonded with Bolt and Epoxy
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(1. College of Civil and Transportation Engineering, Hohai University, Nanjing, Jiangsu 210024, China;
2. Beijing Gongke Reinforced Bridge Technology Co., Ltd., Beijing 100088, China)

Abstract; To further obtain the shear capacity of the steel-concrete interface connected by bolts and
epoxy, three sets of push-out tests were made and analyzed, including bolt reinforcement specimens,
epoxy reinforcement specimens and bolt and epoxy reinforcement specimens. The failure mode, shear
force-displacement curve, ultimate bearing capacity and shear stiffness were measured by the push-out
test. The research shows that the stiffness of bolt reinforcement specimens is much smaller than that of
epoxy reinforced specimens, and the slip before reaching the ultimate shear strength is much larger than
that of epoxy reinforced specimen. Before reaching the peak load, for the specimens with fewer anchor
bolts, the epoxy bears almost all the load, and the specimens slip obviously when the specimen was
damaged. This paper puts forward a more widely used calculation formula used to calculate the shear ca-
pacity of bolt and epoxy reinforcement specimens, which can be used in the calculation of shear capacity
of large-area reinforcement specimens and high-strength concrete reinforcement specimens.
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Fig. 6 Shear-slip curves of anchor specimens
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Fig. 7 Shear-slip curves of epoxy specimens

2.2.3 gk SRR
RS RGN A A far 3 S v R it e an &
8 iz, B BY 1 HE K AN SR B+ Z W th 2
P — B NS X — B Beiir B AN T 0.2 mm,
XSGR E R B Rt 225 L, i1 EB21
KB FRARZ B RS E R 0. 1 mm, 5 A5 HE
TR B BR AR 2 7 B A T RS A — D, T
R EB41 5l EB61 76 A B FR AR 81 1 #
E575%5°0 4 mm 5 6.05 mm, 54851 & i E—
Mg, —HERE R T B AR T P HE
iR T T 62. 5%, H = HERi e % 21
PRI AR 15 5 S B 0 3R 0 At 4 HE 45 7 15 m e LA

PR A LEPE

500
400 f
£300
gzoo %
100

——EB21]

0 ¢ :
0 2 4 6 8 1012 14 16 18 20
W /mm

8 AR R AN AR BT ) - AR 2R
Fig. 8 Shear-slip curves of bolt and epoxy

reinforcement specimens

2.2.4 XM EB21 544 B21 A4 EO1 X)L

R B21 3804 B01 AAE EB21 A fr 2 S5
Bz un& 9 Frs , fike SR E S EB21 5
HARE A EO1 MM BR 7R J AR, 7F K 4K 14
FEAR PR IR 1A 1 DU A e X R AR T 4R T
BRI, R AR 55 R B e e e R T
T2 5% , BXFF IR a8 S o8e Tt . Bk SRS
B Ik B I 8T 7 05, B BT e
2yl e R B21 AR RGBT R ), X
PRI Ay I SR 85 1T 18 S i B A T A% AR B 16 K s
BEFRA IR AR K s 5 7, Rtk , O T 763k B R
HRE TR RS> BRSO W VE R, mT B i > 45
HE%  HAR

——EB21
400 | —E0I
——B21

0 L S S Wy
0 2 4 6 8 10 12 14 16 18 20
W #/mm

#l 9 By - R £ x) Lk
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Tab. 2 Load bearing capacities of specimens
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B21 163 82 — 966. 79
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B23 166 83 — 984. 58
EO01 504 252 1. 68 —
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EB61 755 377 2.52 —
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Tab. 3 Distribution of load bearing capacities of specimens

NI flife RS /kN KR E /KN BliFE SR HY/KN PRI/ kN Jir i LA
EB21 79 317 396 264 0. 67
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EB61 237 317 554 377 0. 68
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Tab. 4 Stiffness of specimens
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EB41 811 405.5 0.50 809.0
EB61 755 377.5 1.40 269.0
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Tab. 5 Collection of test data
_— Wk TRE + 3 ik RS
e RS R ‘*.Eé% b B PiE HE  KE fa mERR S PR
/mm  BEEE/mm KE/mm BE/MPa GEE/MPa /mm /mm /A /KN #EH /KN
1.260-1 10 80 260 6.62 55.2 — — — 90.9 g5 7
1.260-2 10 80 260 6.62 55.2 — — —  80.4
1420-1 10 80 420 6.62 55.2 — — — 140 o
Vuechun 14202 10 80 420 6.62 55.2 — — —  120.2
Lo 1580-1 10 80 580 6.62 55.2 — — — 1312 e
s 1.580-2 10 80 580 6.62 55.2 — — —  140.0
o L260Bl-1 10 80 260 6.62 55.2 12 110 1 92.0 ¢5.9
1260B1-2 10 80 260 6. 62 55.2 12 110 1 79.8
Wu 400821 10 80 420 6.62 55.2 12 110 2 142
1420B2-2 10 80 420 6.62 55.2 12 110 2 130.8
L580B3-1 10 80 580 6.62 55.2 12 110 30185 o
L580B3-2 10 80 580 6. 62 55.2 12 110 3 167.7
DS-E-1 20 150 150 13. 44 112.0 — — —  107.3  119.7
¥4  DS-E-2 20 150 150 13. 44 112.0 — — — 1269  119.7
DS-E-3 20 150 150 13. 44 112.0 — — — 1249  119.7
€50-0-1 14 255 500 6.72 56.0 — — —  356.2 —
RPC-0-1 14 255 500 13.42 111.8 — — —  375.0 —
€50-13-1 14 255 500 6.72 56.0 13 60 4 640.0
€50-13-1 14 255 500 6.72 56.0 13 60 4 3925 >16.2
. €50-16-1 14 255 500 6.72 56.0 16 80 4 5200 4738
€50-16-1 14 255 500 6.72 56.0 16 80 4 427.5
RPC-13-1 14 255 500 13.42 111.8 13 60 4 444.7
RPC-13-1 14 255 500 13.42 111.8 13 60 4 555.0 4999
RPC-16-1 14 255 500 13.42 111.8 16 80 4 411.5
RPC-16-1 14 255 500 13. 42 111.8 16 80 4 390.0 400.8
SA,-1 10 360 500 6. 50 140. 4 — — —  422.4
SA;-2 10 360 500 6. 50 140. 4 — — — 400.1  424.2
SA,-3 10 360 500 6. 50 140. 4 — — —  450.1
- SA,-1 10 360 375 6. 50 140. 4 — — — 3001 3043
SA,-2 10 360 375 6. 50 140. 4 — — —  308.5
SA,-1 10 360 250 6.50 140. 4 — — —  205.7
SA,-2 10 360 250 6. 50 140. 4 — — — 200.2  205.3
SA,-3 10 360 250 6. 50 140. 4 — — — 2100
D13GHA 12 320 80 20. 52 171.0 13 24 4 380.1 365.6
i D13GHB 12 320 80 20. 52 171.0 13 24 4 351.0 365.6
D13GZA 12 80 400 20. 52 171.0 13 24 4 338.1 328.7
D13GZB 12 80 400 20. 52 171.0 13 24 4 3192 328.7
EO01 10 300 500 5.18 70. 8 252.0
E02 10 300 500 5.18 70. 8 372.0  316.7
N7 E03 10 300 500 5.18 70. 8 326.0
B EB21 10 300 500 5.18 70. 8 12 120 2 264.0 —
EB41 10 300 500 5.18 70.8 12 120 4 405.0 —
EB61 10 300 500 5.18 70. 8 12 120 6  377.0 —
1. Luo & Wu B4R BLPERL £ 2k 200 000 MPa, JREEFSCFRTE 1 200 mm, AR 3 mm, JEXT C45 1ERKS 2558 B
3.8 MPa, 2. # 4 iR FRAR SRR 206 000 MPa, IR EE+ SZPR9E 150 mm , BEAJE 1 mm'™ ) 3. B A A9 A s A

124 200 000 MPa, {REE + FZPRTE 600 mm , BEARIE 2 mm, 4.

Ze PR A AR S AR S 206 000 MPa, IR EE 1 SZBR 5% 360 mm,

BEAARJEE 3 mm , B X} C45 IERIRGSETRIE N 2.5 MPa, 5. ZE0 iR 4B M PRSI A 210 000 MPa, 1R#E 1 S2FR % 460 mm, B4
JE2 mm, 6. A OB AR SRR g 200 000 MPa , REE + S2B58 5 500 mm , JAKE 2 mm , BEXT C45 TF R0 3

3.3 MPa,
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Fig. 10 Comparison between measured and calculated load bearing

capacities of specimens using modified C-T model (unit;:kN)
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Fig. 11 Comparison between measured and calculated
load bearing capacities of specimens

using twice modified C-T model (unit:kN)
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