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Abstract

As a popular composite material in recent years, carbon fiber reinforced polymer (CFRP) sheet,
apart from its reinforcement role in structural engineering, has excellent material properties
compared with traditional steel cables in cable-stayed bridges and suspension bridges. Therefore,
carbon fiber cables are famous in bridge field because of their low price and high engineering cost
performance, and become the potential main substitute of traditional steel cables in the future. In
this paper, the relaxation performance of carbon fiber composite plates based on anchorage sys-
tem is mainly studied. The creep mechanical model and creep characteristics of CFRP sheets are
summarized.
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Table 1. Comparison of mechanical properties between various fiber reinforcement and steel strand [6]
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PR SAEA E(GPa) P 52/% (MPa) U223 (%) B (g/em’)
CFRP 120~160 >1800 0.5~1.7 1.25~2.0
AFRP 40~120 >1300 1.8~4.4 1.25~1.6
GFRP 110~120 >500 1.25~2.2 1.2~33
BFRP >50 >800 1.7-3.8 1.8~2.6
WA 200~210 500~800 >10 7.85
ML 180~200 1500 >4 7.85
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Figure 1. Three stages of creep of fibrous materials
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Figure 2. Basic elements of rheological model
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Figure 3. Maxwell model
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Figure 4. Kelvin model
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Figure 5. Kelvin standard linear solid model
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Figure 6. Front elevation of test frame
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Figure 7. Side elevation of test frame
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Figure 8. Elevation of carbon plate
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Figure 9. Carbon plate strain gauge adhesion
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Figure 10. Fixed end slip measurement
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Figure 11. Comparison of creep variables
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