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Study on Mechanica Property of Self-anchored Suspenson Bridge
Based upon Deflection Theory

SHEN Ruii' , WANG Zhi-chend’
(1. Suthwed Jiaotong Universty , Chengdu  Schuan 610031, China;
2. China Highway Fanning and Design Inditute Gonsultants, Inc. , Bejing 100010, China)

Abstract : Characters of seif-anchored supenson bridge were introduced briefly. Then based on ddflection theory ,
research was focused on its mechanica property. The basc differentia equation of self—anchored sugpension bridge
was deduced , and the solution of internal force irfluence lines was given. Acoording to the above deduced formula,
by usng the dynamic program to Smulate loads, the calculation program of sdif —anchored sugpenson bridge was
worked out. Taking a practica bridge (sdf -anchored suspendon bridge with 328 m mid-gan) as an exanple,
nmoment and deflection irfluence lines of each cross-section of mid/sde an were calculated both by the calculation
program and FBEM method. Gonpari on of results verified the accuracy of program and proved the derived formula and
program. Further research of relevant mechanical parameters analyss could be based on this program.
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Fig.2 Generd plan of the exanple
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Fig. 3 Comparion between the cdcuation results
by deflection theory and FE theory
(moment irfluence line & 1/4 point of Sde gpan)
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Fig.- 4 Qomparion between the cacuation resuts by
deflection theory and FE theory

(moment irfluence line a mid point of Sde pan)
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Fig-5 Gonrparion between the caculation resuts by
deflection theory and FE theory
(deflection irfluence line a mid point of Sde gpan)
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Fig.6 QConparion between the caculation resuts by
deflection theory and FE theory
(momert irfluence line & point of intersection
o tower and beam)
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Fig- 7 QConparion between the caculation resuts by
deflection theory and FE theory
(momert irfluence line a 1/8 point of mid-goan)
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Fig.- 8 Corrparion between the cdculation resuts by
deflection theory and FE theory
(momert irfluence line a 1/4 point of mid-gan)
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Fig. 9 Qonparion between the cdculation results by
deflection theory and FE theory
(deflection irfluence line a 1/4 point of mid-gpan)
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Fig. 10 QGonparion between the cdculation results by
deflection theory and FE theory
(moment irfluence line a mid point of mid-gpan)
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Fig.- 11 Gonparion between the cdculation results by
deflection theory and FE theory
(déflection irfluence line a& mid point of mid-span)
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Fig. 12 Gonparion between the cdculation results by
deflection theory and FE theory
(momert envelope of three mid goans)
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Fig. 13 Qonparion between the cdculation results by
deflection theory and FE theory
(deflection envelope of three mid gans)
1
Tab.1 Qonparion between the cdculdion resuts by
deflection theory and FE theory

/(kN-m) / (kN-m) fm
75 474.8 79 112 0.32

/% 71 986.8 75 39%6 0.30
- 4.62% - 4.69 % - 6.09 %
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