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The study on mechanical properties and ultimate span of
suspension bridge with steel cable and CFRP cable

JIA Lijun, CONG Xiao, LIN Zanbi
(College of Civil Engineening, Tongji University,Shanghai 20092, China)

Abstract ; Based on the strength of existing material, the research studies the ultimate span of steel ca-
ble and CFRP cable suspension bridge using analytic method. The result shows that the diameter of
steel cable will increase sharply and its self — weight will account for 95% of total loads when the span
is over 4 500m, which is no more suitable to adopt; however, the area of CFRP cable can still grow
steadily when the span is over 5 000 m and its value is far less than the one of steel cable in same
span, which is rather feasible. In addition, steel cable and CFRP cable suspension bridge with main
span of 1 500, 2 000, 3 000, 4 000, 5 000m are tried to be designed and comparative analysis of

their mechanical properties are made in the study. In conclusion, it is suitable to use steel cable when
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the span is less than 2 000 m while CFRP cable is more feasible when it is over 3 000m.
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Fig.1 Diagram of single—span earth—anchored
suspension bridge
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Fig.2 Self-weight stress of main cable
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Fig.3 Dead load of structure
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Tab. 3 Ratio of dead load and live load
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Fig.5 Ratio of the weight of steel cable to the
total load
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Fig.6 Ultimate span of suspension bridge with
CFRP cable
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Tab. 4 Design parameters of each scheme
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Tab. 5 Ratio of the cable weight to the total load
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Bit/m 1500 2 000 3 000 4 000 5 000
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