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Table 1 ~ Material properties of cables 6 :
CFRP (2) N
/kN *+m™* 77.0 16.0
/MPa 1960 2450
/MPa 980 980 FRP
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Table 2 Material properties of the main girder
FRP
plkg+ m ™ 7800 1600
E/GPa 205.9 64
FRP
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Fig. 4 Section of the FRP main girder ( unit: mm)
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Table 3 Geometric properties of two types of box girders

CFRP
/m? 1.2892 2.9678
/m 2.8 2.8
/m 26 26
( ) /m* 1.6572 3.8436
( ) /m* 72.3359 203.6578
/m* 3.336 8.012
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A COMPARATIVE STUDY OF THE BUFFETING PROPERTIES OF
FRP AND STEEL BOX GIRDER CABLE-STAYED BRIDGES
BAI Yudei' > DAI Jian-guo® OU Jin—ping'
(1. Dalian University of Technology Dalian 116024 China;
2. Department of Civil and Structural Engineering The Hong Kong Polytechnic University Hong Kong China)

Abstract: In this paper the time domain buffeting analysis of a three-span FRP cable-stayed bridge ( “FRP
bridge” hereafter for brevity) is conducted. The FRP cable-stayed bridge has FRP deck systems FRP main girders
and FRP cables it is formed based on the design scheme of a steel streamline shaped box girder cable-stayed bridge
( “steel bridge” hereafter for brevity) and the equivalent stiffness method. For cost effectiveness the bridge tower
is still made of traditional reinforced concrete. The wind field of the bridge is simulated and the turbulent wind
speed time series are obtained based on the WAWS ( Weighted Amplitude Wave Superposition) method. After—
wards the turbulent wind speed time series are transformed to buffet force time series using the quasi-steady hypoth—
esis. The buffeting analysis result of the FRP bridge is compared with that of the steel bridge. The analytical results
reveal that compared with the steel bridge the vertical stiffness of FRP cable-stayed bridge is decreased to a certain
extent and as a consequent the vertical displacement of the FRP bridge is slightly increased but still within the
displacement limit.

Key words: FRP cable-stayed bridge; WAWS method; turbulent wind speed; buffeting response; time domain

analysis
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