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Different Behaviors
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Key Behaviors of GFRP
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Thermal Expa nsion N15VENEHINUYNAYBY GFRP
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MUY 11.7 6.0-10.0 -9.0-0.0 -6.0-2.0 7.2-10.8

MUV 11.7 21.0-23.0 74.0-104.0 60.0-80.0 7.2-10.8




Tensile Behaviors

AN CFRP AFRP
NaeAIINSEY (MPa) 300-500 - -
NasUseaesyy (MPa) 480-1600 480-690 600-3690 1720-2540
uanaaEnneu (GPa) 200 30-50 120-580 40-125
ANLLASEATIgAATIN (%) |  0.14-0.24 - :
ANLATEATIIAITR (%) 13.0-17.0 0.5-1.7 1.9-4.4
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Elastic Modulus and Class
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Design Step
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Compression Controlled
Tension Controlled

Short term Deflection
Long term Deflection

Deflection

Crack Width
GFRP size selection
Spacing selection

Crack



FLEXURAL MEMBER




Q)

» GFRP reaches ultimate strength » GFRP does not reach ultimate
» Concrete strain is still under 0.003 strength
» The member Is brittle » Concrete strain reaches 0.003

» The member is much better ductile
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Under Reinforcemeit Over Reinforcement
» GFRP reaches ultinrac2 streagth » GFRP does not reach ultimate
» Concrete straly is still under 0.003 strength
» The -nembrr is prctle » Concrete strain reaches 0.003

» The member is much better ductile
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Compression Controlled o
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COLUMN
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The New ACI Code 440.11-22

Prof. Dr. Vicki Brown , Mr. Will Gold, Dr. Caro

Column Design Philosophy
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For P, >0.1f A,
GFRP design tensile

strain in GFRP is
limited to 0.01
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SHEAR

3eam Shear

e Vs=Vu-Vc

_ in_g Shear
If;z[ékl\/z:'b d x2

v

V' :Shear force at support
Val:Aggregate interlock
Ver:Residual tensile stress in concrete
Vg :Shear force in shear /f

Vec:Shear force in compression zone

Vd :Dowel action
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Spacing and Covering
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DEFLECTION
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DEVELOPMENT
LENGTH

oo lUdioEsuusameonyia FRP AueIseeziledvisu une FRP mileannaunisnanaluil

J#
o ———=—=—340
l,= 0'083\/?" (11-6)
= G
13.6+—
b
[, < gsf" +1, (11-7)

M, @AsAusumulunssulumuanamIaleINMg B
fp  AoAUAUARATUTUWYY FRP wilsannaumsi 8.44

ADANTILINAINTEWIN AINUANTRIATUNTD 12 WINUD4 dy



TEMPERATURE
STEEL
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P = 0.0018 x (10-1)
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GFRP is recommended for special purposes not
for all purposes.

- Long term degradation as same as that of steel

N - Long term deflection as same as that of steel
(1) wefSumian
(2) w3 GFRP-S{mfirauns

- Long term cracks as same as that of steel
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(3) w51 GFRP-0m# GRRP

00002 00004 00006 00008 00010 00012 00014 Must be taken care
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