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The Fundamental Study of Strength on the CFRP Pipe

?_

The carbon fiber reinforced plastics, one of unidirectional fiber-reinforced composite
materials, are widely used in various field including space and aviation industries,
sports and leisure industries and general structural members and parts as have high
strength in comparison with the weight, elasticity coefficient, high fatigue strength
and lower thermal transformation. This paper present analytical behavior of CFRP
pipe reinforced rib under the external force. From the results, the maximum
compressive stress occurs at the upper flange of CFRP pipe and tensile stress occurs
middle flange of the CFRP pipe. The stress of rib CFRP pipe by increasing effective
cross—sectional area was reduced by approximately 35%.
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Fig. 1.

CFRP pipe.
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Fig. 4. Cross section of diagonal member.

Fig. 5. FRP slab in dunning creek bridge.
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Fig. 6. Pedestrian bridges using FRP.
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Fig. 7. LCC of pedestrian bridges using FRP pipe
and steel pipe.
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Fig. 8. Calculation Model of the Compressive Strength.
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Table 1. Dimension of CFRP pipe

EIp=E=
LS = n Zo
e | om |t l) = I l)
mm t(mm () mm
D41 41 28 20/5.6 100
D78 78 50 20/5.6 100
Table 2. Material property of fiber
ol Etd 2 F=pAi
- &2 Hl &
=1 kgffmm? kgf/mm? kgf/mm?
<CFRP>
PANA 1.5 160 12,000 130
(T300)
<CFRP>
| x| A 1.7 150 24,000 60
(M24)
<GFRP>
FEIMF 2 110 4,500 115
V£:60
<ATFRP> 14 150 7,000 60
ofzlo| = ' ’
<SicFRP>
e 2 150 15,000 190
Table 3. Material property of resin
& 5 Epoxy
Tensile Strength(GPa) 55-130
Tensile Modulus(GPa) 2541
Ultimate Strain(%) 1-9
Poisson’s Ratio 0.2-0.33
Density(g/em) 1.1-1.3
Tg (C) 50-260
CTE 45-90
Cure Shrinkage(%) 1-5
Table.2 ¥ Table.39] Fiber®} Resin® &4
EA4S  YERTh dAd A= PANAA R
(T300)8] A8E Aoz 31921, Resin9
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Fig. 9. Analysis model.
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Fig. 10. Distribution of stress on the CFRP
pipe(R41, 7.84kN).
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Fig. 11. Distribution of stress on the rib CFRP
pipe(D41, 7.84kN).

Fig. 12. Distribution of stress on the CFRP pipe
(D78, Load:7.84kN).
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Fig. 13. Distribution of stress on the rib CFRP
pipe(D78, Load:7.84kN).

Fig. 14. Failure mode of CFRP pipe.
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Fig. 15. The strain of CFRP pipe on the middle
flange (D41, Load:7.84kN).
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Fig. 16. The strain of CFRP pipe on the middle
Flange (D78, Load:7.84kN).
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Fig. 17. The deflection of CFRP pipe on the upper
flange (D41, Load:7.84kN).
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Fig. 18. The deflection of CFRP pipe on the upper
flange (D78, Load:7.84kN).
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