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INTRODUCTION
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INTRODUCTION-AN  ANALYTICAL MODEL
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INTRODUCTION - ANALYTICAL MODEL
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INTRODUCTION

 INFLUENCES OF SHEAR ON DEBONDING BEHAVIOUR HAVE BEEN IGNORED 
IN ALMOST PREVIOUS RESEARCH 

 DEBONDING IS STILL  A CRUCIAL ISSUE, UNDERSTANDING ABOUT DEBONDING
FAILURES OF RC  STRUCTURES WITH NSMR ARE VERY VAGUE

PROBLEMS

 INFLUENCES OF SHEAR CRACKS ON STRAIN AND STRESS DISTRIBUTION ALONG 
STEEL AND FRP STRIPS

 INFLUENCES OF SHEAR LINK LOCATIONS ON STRAIN AND STRESS DISTRIBUTION    
ALONG STEEL AND FRP STRIPS

 NEEDS OF RELIABLE MODELS TO PREDICT BOND STRESS AND FAILURE LOAD OF 
RC STRUCTURE  RETROFITTED NSMR
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EXPERIMENTAL WORK
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EXPERIMENTAL WORK

No. Beam 
Strengthening 

technique
FRP

FRP modulus

(GPa)

Concrete Comp. 

strength (MPa)
A B

Testing 

method

1 REF-B-1 Control beam 30 4P

2 NSM-CB-2/100/150 NSMR Carbon round bar 133 30 150 150 4P

3 NSM-CS-3/100/0/150 NSMR Carbon strip 214 30 0 150 4P

4 NSM-CS-4/100/200/300 NSMR Carbon strip 214 50 200 300 4P

5 NSM-BS-5/100/350/450 NSMR Basalt strip 57.1 30 350 450 3P

6 NSM-CS-6/150/350/450 NSMR Carbon strip 214 30 350 450 4P

7 NSM-BS-7/100/450/550 NSMR Basalt strip 57.1 30 450 550 3P

8 NSM-CS-8/150/450/550 NSMR Carbon strip 214 30 450 550 4P

9 NSM-CS-9/100/350/450 NSMR Carbon strip 214 30 350 450 4P

10 REF-B-2 Control beam 30 4P

11 PB-CP-10 Plate bonding Carbon plate 214 30 150 150 4P

12 PB-CP-11 Plate bonding Carbon plate 214 30 200 300 4P

BA
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CONCLUSIONS

 SHEAR EFFECTS ARE SIGNIFICANT ON BOND BEHAVIOUR OF FRP NSMR

 SHEAR CRACKS PROVOKE AN INTENSIVE INCREASE OF STRAIN AND 
STRESS IN BOTH STEEL REINFORCEMENT AND FRP NSMR

 AT MID-SPAN ZONE, SECTION ANALYSIS CAN BE USED WITH A HIGH 
RELIABILITY

 SHEAR EFFECTS ARE POSSIBLY MOST INTENSIVE AROUND MID SHEAR SPAN

 SHEAR CRACKS TEND TO EXTEND THE YIELD ZONE OF STEEL IN RC BEAM 
RETROFITTED WITH FRP NSMR

ESMCS 7, Lisbon 7-11 September 2009 



FUTURE WORK

 PROPOSE RELIABLE MODELS TAKING INTO ACCOUNT THE SHEAR EFFECTS 
FOR TO PREDICT THE FAILURE LOAD FOR BEAM RETROFITTED WITH FRP NSMR

 INTERFACIAL STRESS BASE MODEL

 FAILURE PRISM MODEL

 FAILURE MECHANISM UNDER SHEAR EFFECTS

 PARAMETRIC STUDY ON SHEAR EFFECTS: STIRRUP SPACINGS, RELATIVE 
POSITION OF THE CUT-OFF POINT AND SHEAR LINKS
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