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Experimental analysis of bond performance of concrete strengthened
with high strength steel wire mesh

Mao Rongyi, Luo Zheng , Wang Yinhui , Hu Xiaojia
(Ningbo Institute of Technology, Zhejiang University, School of Civil Engineering and
Architecture ,Ningbo 315100, Zhejiang, P. R. China)

Abstract: Experimental research on debonding failure of concert structure with high strength steel wire
mesh was conducted to investigate the failure characteristics of interface debonding between concrete and
reinforcing layer. The effects of different polymer mortar reinforcing methods were discussed on Shear
bearing capacity and shear strength of reinforcing layer, such as single side strengthening, plant bar
strengthening and U-shaped strengthening. The results show that shear-bearing capacity can be effectively
improved by means of increasing bonding area of reinforcing layer, such as U-shaped strengthening or
extension length of reinforcement layer. Shear strength of reinforcing layer would be weaken at the same
time. Shear strength and shear-bearing capacity of polymer mortar reinforcing layer would be substantially
improved by means of planting shear reinforcement. According to the test results, the suggestion value of
minimum ratio of planting bar was prevised for the reference of the application in actual application.
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Table 1 Parameters of specimens

B W45 BEEE KK /mm 37t
SJ-1 3 100
#5311 SJ-2 3 150
SJ-3 3 200
SID-1 3 150 Al 62
#51 2 SID-2 3 150 HLf 6 >4
SJD-3 3 150 A 6 X 6
SJU-1 3 100 U 2 Jinsik
73
SJU-2 3 150 U B finse
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Fig. 1 Strengthening design of specimens
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Fig.2 Loading equipment
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Fig.3 Shear failure of bonding layer on SJ specimen
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Fig. 4 Shear failure of bonding layer on SJD specimen
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Fig. 5 Shear failure of bonding layer on SJU specimen
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Fig. 6 Shear stress distribution of reinforcing

layer on SJU specimen
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Table 2 The results of compared specimens debonding failure
Ho s Lo/mm Py.o /kN At I it el /MPa et
Py.o/ kN i/ mm? e/ MPa

SJ100-1 100 19. 37 18. 88 0.015 1.29 1.26

SJ100-1 100 20. 30 18. 88 0.015 1.35 1.26

SJ100-1 100 16. 97 18. 88 0.015 1.13 1. 26

SJ150-1 150 20. 96 24.72 0.023 0.93 1. 10

SJ150-1 150 27.21 24.72 0.023 1.21 1. 10

SJ150-1 150 26.00 24.72 0.023 1.16 1. 10

SJ200-1 200 30. 14 30. 88 0.030 1. 00 1.03

SJ200-1 200 28.92 30. 88 0.030 0. 96 1.03

SJ200-1 200 33.57 30. 88 0. 030 1.12 1.03

TE: P AR 1 % H IR @2 BT VDB R AT 85 <o R H 13 LA o B 2 59 Y e SR o %
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Table 3 The results of strengthening specimens debonding failure
weas mme RS e By BRI ey
JE /mm Py /KN Dho 1/ mm? o /MPa  Tw
SJD-1 0.251 2 150 19. 82 19. 65 —20.51 0.023 0.88 0. 87 —20.59
SID-1 0.251 2 150 21.02 19. 65 —20.51 0.023 0.93 0.87 —20.59
SJD-1 0.251 2 150 18.12 19. 65 —20.51 0.023 0. 81 0. 87 —20.59
SJD-2 0.502 4 150 25.63 27.19 9.98 0.023 1. 14 1.21 9. 86
SJD-2 0.502 4 150 27.33 27.19 9.98 0.023 1.21 1.21 9. 86
SJD-2 0.502 4 150 28.61 27.19 9.98 0.023 1.27 1.21 9. 86
SJD-3 0.753 6 150 30.63 31.99 29.39 0.023 1. 36 1.42 29.25
SJD-3 0.753 6 150 31.13 31.99 29. 39 0.023 1.38 1.42 29. 25
SJD-3 0.753 6 150 34.21 31.99 29.39 0.023 1.52 1.42 29.25
SJU-1 100 32.84 31.86 68.73 0.033 1. 37 1.33 5. 35
SJU-1 100 30.51 31.86 68.73 0.033 1.27 1.33 5. 35
SJU-1 100 32.22 31.86 68.73 0.033 1. 34 1. 33 5.35
SJU-2 150 38.51 40. 16 62. 44 0.05 1. 07 1.12 1. 41
SJU-2 150 40. 23 40.16 62. 44 0.05 1.12 1.12 1.41
SJU-2 150 41.74 40. 16 62. 44 0.05 1.16 1.12 1.41
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Fig.7 The compared graph on shear

bearing capacity of reinforcing layer
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