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Theoretical Analysis of Interface Stress in NSM-CFRP
Concrete Reinforcement

TONG Gusheng ,HU Zongqi, LAl Zekun

(School of Civil Engineering and Archltecture ,East China Jiaotong University , Nanchang , China,330031)

Abstract : In order to study near surface-mounted ( NSM-CFRP) concrete bonding interface debond-
ing mechanism and prediction of the interfacial peel strength ,the control equation of bonding inter-
face stress for CFRP plate and the cured epoxy resin layer and concrete is established based on the
theory of infinitesimal. By setting the bond stress-slip relationship,the whole process of the failure
of the interface have been analyzed. The failure process of bonding interface for CFRP and cured
epoxy resin layer and concrete can be divided into three stages: elastic stage, elastic softening
stage , softening debonding stage. Based on the interface control equation, the expressions of the
bond slip and shear stress and the corresponding load and displacement( relative slip) of each stage
were established through comparison the experimental results of the ultimate bearing capacity of
the four group tensile shear tests with the calculated values. The theoretical calculation results are
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in good agreement with the experimental results,and the error is less than 10% . The expression for

calculating the peel strength is obtained. Limiting shear stress and ultimate slip amount are related

to material properties and the geometrical factors and need to makes the fitting with the experiment

data. The results show that, theoretical analysis has good precision.

Key words : NSM-CFRP ; bonding stress ;slip ; ultimate bearing capacity ; theoretical results
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Table 2 Parameter calculation result

L,.,/mm 6,/mm 8,/mm 7¢/MPa

Bo B A A

0.0129 31 0.23 0.979
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Table 3  The ultimate bearing capacity and the end
loading slip at the end of the debonding stage
L/mm 8(x)/mm P\./kN
100 0.780 12.59
110 0.877 16.12
120 0.973 18.69
130 1.069 20.45
140 1.165 21.63
150 1.260 22.39
160 1.357 22.88
170 1.454 23.19
180 1.549 23.38
190 1.646 23.50
200 1.740 23.58
210 1.838 23.64
220 1.922 23.68
230 2.020 23.70
240 2.116 23.72
250 2.212 23.73
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