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Experiment on Effects of Adhesive Bolt Connections on
Seismic Performance of Reinforced Concrete Coupling Beams
Strengthened by Bolt Steel Plate
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Beijing 100044, China; 2. Department of Civil Engineering, University of Hong Kong, Hong Kong, China)

Abstract: To improve the seismic performance of reinforced concrete (RC) coupling beams with
low shear span ratio, a new bolt steel plate reinforcement method and a new steel plate buckling
controlled device were proposed. Three RC coupling beams with the ratio of 1 ¢ 2 were made and
low cyclic loading test was done to study the effects of adhesive bolt connections on the seismic
performance of RC coupling beams. The results show that the RC coupling beam without being
strengthened by bolt steel plate reinforcement method presents brittle shear failure. When the RC
coupling beam is strengthened by bolt steel plate reinforcement method with common high-
strength bolt connections, the ductility and strength of the beam is not increased obviously. When
the RC coupling beam is strengthened by bolt steel plate reinforcement method with adhesive bolt
connections, the strength, deformability and energy dissipation can be increased greatly.
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Fig.1 Loading Setup
500 kN,

I BT 3 ANl i RO 5 8 7 R A Y
2 AH ] T4 3 R F R 7 Z O TR . DCB8 2y Ji
AU LG LA 2 Cad 1 R AT IR A AR I [ . AR
o n 2k 5 25 B RS Be 0 5 B 3 R RUSE O R 450
mm, 5 120 mm .5 B 500 mm. B 1.1, %
AP A B R PI I oy 4 IRER R 8
mm, [A] % 125 mm 56T . 7% 209\ 1 2 ) B0 7
4 RERN 12 mm BB Xl A A A
SE TR 2 N el R 27 NN TR
Brvh % 3P0 BT K AR 1 A . R DCBY I
DCBI0 43 7 48 J5 A % Z ) 1o F 08 44 9 Al 32 14 A7 n
FEILE 2(b) s (o) o B BE A 1 500 mm (P A 4 [
K5 % RS FEAR R 5 B2 450 mm, JEEESN 4.5
mm ., 38 1 7E AR X TE S Al (B 2 AR E A2 K
10 mm 4K A R 45 1 A Al 1 T A0 e il TR R
FH T TR E 1 356 Y R I VR B £ 5 Bl 60 MPa
it
1.2 BN

MR 0 R T ] 7 v B R D A MR [
AN R G . R LT LUR B A . MR AR o B A
AT G TR AT AR TR R AR & TN
TR - 2% T 0 7%« i FH R A [ A T LA gk e B
XA 10 815 55 I A AR R B o R 3 7 B 1 T i 1
AR 5 BEAT I B B35 AN 7 A B S A R
Xof Y 25 1 2 THIAMOHE £ AT .

AR S R o B TR b R X A A T[]
AW Z IPEfe A EE W, A SGLUERA 2 FiAs
[ 20 i R T e EA TR 5 . — 2 3 3 o i B 4
RUBR AR (M20)  — Fifr 2 JC e oi 8 B (M20) . 7E
DCBY i £ v, SR T 35 38 5 o W8 R 3% 5, 1T A
DCB10 27 A, Sk 7 HE e v o IR A e 7K R &
FI15 RE500 M. G & 3 s o il i o4/l L
th 2 TSR] TE 2K A R A 34 2 X ) AP 1 8 11 5 T
1.3 WiREMmERHEE

A% S R 0 n [] J vk Re mR flT T —Fp



86 EHAFE TRFHR

2016 4

(c) DCBI0

B2 KHEmERE

Fig.2 Strengthening Schemes of Specimens
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Fig.3  Adhesive Bolt Connection
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Fig. 4 Steel Plate Buckling Controlled Device
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Fig. 6 Hysteresis Curves of Specimens
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Tab.1 Test Results of Specimens
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Fig.7 Cracking Patterns of Coupling Beams
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Fig. 8 Energy Dissipation Coefficients of Specimens
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Fig. 9 Shear Stress of Steel Plate
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