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1 METERIALS
Mechanical properties of GRC
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= A Average Ty 20 average U pew_average

PUleUitahesiGmm 15,966 29,185 2.989
36.800* 16.3007 1.440*

PUleuitahesissmm 18175 A2l 199 0,202
10.800* 8.490* 0.8207

SPIItHRICONIESTNGIIN 4,330 71.957 0.4.15
8.1007 3.6007 0.080*

SPIItHRIGNIESTSIIN 9,007 3.907 0.877
4.000* 3.100% 0.027*

* Mischopoulos, N., “Bond ofi FRP reinforcing bars in concrete”
University of Sheffield
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SO GUNIES G 4,091 11,009 0.72:1
SPILHINGESE G 2,152 4951519 0.477
SPItRIGNIESTSIIN 4551015 3.803 0.247
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Slip characteristics S5
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4 Debonding process ; loaded end — free end
4 Failure of the resin rich layer of the surface — the bar pull-out by several mm
4 Bond failure ; concrete splitting (by crack width measurements in splitting test)

—loaded end (GRC) :
free end(GRC) 3 — loaded end(GRC)

loaded - free end (GRC) : free end(GRC)
': ——crack(GRC)
—loaded - free end (GRC)
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Bond Stress

GRC & Concrete

Similar failure mechanism
GRC provides higher initial and residual strength than Concrete

Bond stress in GRC ; 60% (pullout) & 26% (splitting) higher than in Concrete
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— loaded end(Concrete)
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——loaded end(GRC)
——crack(GRC)
—loaded(Concrete)
———crack(Concrete)
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Steel & GFRP bar s
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4 Slightly different failure mode ; initial slippage in the steel bar occurs suddenly and
without any damage to the steel bar surface

4 Pullout & splitting strength ; Steel reinforcement >> GFRP bar (small bar diameter)

——loaded end(Steel) —loaded end(Steel)
free end(Steel) —— crack(Steel)

——loaded end(GFRP) ——loaded end(GFRP)

———crack(GFRP)

Bond Stress (MPa)
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Mix 1 & Mix 2 \ # 4

— loaded end(M1-GFRP) — loaded end(M1-steel
Two different type of rebar — loaded end(M2-GFRP) "~ loaded endih2-stoe)

& two different mixes of
GRC
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Bond Stress (M

fibre reinforcement in GRC
— high tensile resistance to
the splitting crack (expected)

. - - sy - . : ——loaded end(M1-steel
Benefit for resisting splitting A loaded end(M1-GFRP) _Crack(w-s(teen )

I ——crack(M1-GFRP)
IS not as much as for pull —— loaded end(M2-GFRP) —— loaded end(M2-steel)
out crack(M2-steel)

——crack(M2-GFRP)

Bond strength for Mix 1 >
Mix 2 (Unexpected)

Bond Stress (MPa)
Bond Stress (MPa)




CONCLU

» T GFRPrebarsand GRC ~ 1.6 X T rR

» Local bond stress — slip relationsh
» The volume of fibres have no effec

» GFRP reinforcement in GRC

» Further experimental investigation

Sheffield



