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IntroductionIntroduction

EU TMR network “ConFibreCrete”
fib Task Group 9.3
DSP of existing FRP RC design guidelines not clear
FRP RC differs from steel RC

Concrete Crushing Bar Fracture
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IntroductionIntroduction

Notional structural reliability levels (Pf) 
for FRP RC beams for given γm unknown
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Assessment Assessment 
MethodologyMethodology

Assessment of flexural and shear Pf

GB1: Flexure GB2: Shear
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Assessment Assessment 
MethodologyMethodology

Eurocrete resistance-capacity models

Flexure: Strain Control
εFRP*EFRP ≥ fFRP/γFRP

Shear: Modified reinforcement ratio
ρe = ρ * EFRP/Esteel
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Structural reliability assessment:       
Monte Carlo Simulation method

with Latin Hypercube and 
Conditional Expectation

variance reduction 
techniques

Assessment Assessment 
MethodologyMethodology
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Flexural ResultsFlexural Results

Pf decreases as fcy increases
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Flexural ResultsFlexural Results

Most Pf conform to EC1 target Pf

EC1 Target Level
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Flexural ResultsFlexural Results
γGFRP does not affect design capacity
Use of γGFRP may not lead to the desire     
type of flexural failure
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Shear ResultsShear Results

Pf for high γGFRP conform to the EC1 target Pf
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Comparison of Steel Comparison of Steel --
Glass Flexural ResultsGlass Flexural Results

EC1 Target Level
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Comparison of Steel Comparison of Steel --
Glass Flexural ResultsGlass Flexural Results

EC1 Target Level
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New Design and Safety New Design and Safety 
Philosophy (DSP)Philosophy (DSP)

Use of γi and design restrictions: 
Primary

Failure Mode
Bond Flexure

reinforcement
Flexure
concrete

Shear
concrete

Shear
reinforcement

Bond
1.21 1.83 1.52 1.54 25

Flexure
reinforcement 1.45 1.61 1.52 1.53 24

Flexure
concrete 1.43 1.84 1.251 1.52 25

Shear
concrete 1.42 1.84 1.53 1.251 25

Shear
reinforcement 1.43 1.82 1.54 1.55 1.51

(Possible FMH)
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ConclusionsConclusions

Design should differ as mechanical behaviour 

differs

New DSP required:
Attainment of failure mode hierarchy and target Pf

Define appropriate material partial safety   
factors 


