55 38 5 14
2010 £ 1 4

Al 5% Ok 2 2 (A R R O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 38 No. 1
Jan. 2010

NEHE. 0253-374X(2010)01-0012-06

DOI.:10. 3969/j. issn. 0253-374x. 2010. 01. 002

CFRP 5A&FHI RZHHRRERHSR
e XL H Ko

(Rl R2: MR TR AR, B 200092)

FEE . P20 IR IRET 4E 3% 5% 0 kL (CFRP) 540 AL A I RHL R
75 % . CFRP 541 & #0a R R , LU K& CFRP 5841 & 454
RHILZR . T & CERP MOEHA L S 58 - [ i 3 6 CFRP 44
AR P ol T X AT, 9 o A Ak ) 4 T T B B SR R T S G R
FFs CFRP RHZ 5 NRHL R TE [A]— b7 A [ 245 132 X380
NS AR T 8RR 22 5 1k B, AS [l 4 RERHRL 2R £ BILES B 1X 3]
P E S LT 8. R I IR E I S 8B A B A
A5 O T SREEBETT S BN B - IR IS I TE T
T R RUE MBI R 1T

R HARHIR: CFRP S G#: CFRP 5H4 5
45K RHLEE s REEBOTSHG SEO

hE S ES. U448.27 EKARIRAD . A

Design Schemes and Analysis of Composite Stay
Cables with CFRP and Steel Materials

XIONG Wen , XIAO Rucheng
(Department of Bridge Engineering, Tongji University, Shanghai
200092, China)

Abstract: This paper presents two new schemes, the stay
cables with carbon fiber-reinforced polymer (CFRP) and steel
composite section and the stay cables with CFRP and steel
composite structure. In the former scheme, the CFRP core
remains the superior performance of CFRP materials, and the
steel coat can provide protection for the CFRP core and
excellent anchorage performance is therefore achieved. The
ratio of the CFRP section area to the whole section area is
determined as the key design parameter. The latter scheme.a
cost efficient design,in which the CFRP stay cables and steel
stay cables are applied to a bridge’ s different spans. The
proper values of key parameters are proposed based on a
parametric study by means of the analytical solutions and the

feasibility of the proposed stay cables is theoretically proved.
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The proposed stay cable is an ideal alternative to the

traditional steel stay cable.

Key words: composite stay cable; CFRP and steel composite
section; CFRP and steel composite structure; cable-stayed

bridge; key design parameter; parametric study
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Fig.1 Stay cables with CFRP and steel composite section
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Fig.2 Stay cables with CFRP and

steel composite structure

1.2.2 XHEHEH

HUAHRIZ 151 15 1 % A L CFRP 4%
A5 K3 D« LAl 7 B B B 5T
BR (K% CFRP RH12% 5 40 A4 2 5 B4 4 s 1
s T A5 AU 32 £ BF 5 CPRP 5 801 41 4
SERT A — MR B 22 K %) — & 2 . CFRP
BN TR I A4 2 5 2 5 1k
) A 58 BT 0 CFRP R S AR 4 1
3 BRLTIBE JE I B o 72K AR bR 10 56 B i+ 2
B A A L HE D P ) B T AR
B RHILFR 32 Ml ST BRI 22 VP

2 SESW

2.1 BHIRNFUREIEIRRITERE
MNH T E) TP T BRI 6 DR R EE )
FERERR AR A TSR R L 4 H YT i 2k



14 CIR N

S ARCH 2R B 22 O

% 38 &

g 1021

RHILER ) 73 3 AR BN | S5 AR B L B
HRER B RO TR R B LT AR LM AE. T
HORBECR R IR BRI S HAR

x1 RHERNF

TR IR I 0 2> 1 2 . B BT SOk TR R
TR HMA B RE TS s IR BN S B Bk 1R R TN
TEXS R I 2l 0 . T A0 4 2 AR R 2 A 5 3
WK SO R LR R T IR 2.

Tab.1 Mechanical parameters and analytical solutions
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Fig.3 Parametric study results of the stay cables with CFRP and steel composite section
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Fig.4 Results of parametric study for the stay cables with a CFRP and steel composite structure
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