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Parameter sensitivity analysis of the long-span composite girder cable-stayed

bridgein thefinished bridge state

ZHANG Feng" %, YAN Dong-huang', CHEN Chang-song'
(1. School of Civil Engineering , Changsha University of Science & Technology, Changsha 410114, China;
2. Hunan Lianzhi Technology Co., Ltd., Changsha 410219, China)

Abstract: In order to ensure the stress of the main girder and structure of long-span steel-concrete
composite girder cable-stayed bridge meet the specification requirement, the finite element model was
established considering geometric nonlinear factors. The bridge construction process of the Chibi
Yangtze River Highway Bridge was simulated. The sensitivity of the weight and elastic modulus of the
main beam and bridge deck, elastic modulus of cable and temperature error to the main beam alignment,
control section stress and cable force in finished bridge state was investigated. The results show that, the
errors of steel main girder weight, bridge deck weight, cable elastic modulus, and temperature have
significant effects on the structural behavior of the completed bridge. However, the steel main girder
elastic modulus and bridge deck elastic modulus errors have little influence. The research results can
provide scientific basis for error correction in construction control, calculating the key control variables,
and also provide reference for the construction of the similar types of bridge projects.
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Fig. 1 The vertical layout of main bridge type (unit: m)
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Tablel Material parameter

et aEA M4 AN « m™) S H/MPa KWIKAS PUESRERIME/MPa  HibiiRE R iHE/MPa
RS Q420 78.50 2.10%10° 120X10°° 335.0 335.00
AR Q345 78.50 2.10%10° 120X10°° 275.0 275.00
F C50 26.25 3.45x10* 1.00X10°° 22.4 1.83
Mt C60 26.50 3.60x 10* 1.00X107° 26.5 1.96
M C40 26.00 3.25% 10 1.00X107° 18.4 1.65
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Fig. 2 The influence of the weight error of the

steel main beam
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Fig. 3 The influence of the weight error of the bridge deck
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Table4 Stress changes of the main beam caused by the

temperature changes

TR FAAE/MPa BRIEIARN /1254 /M Pa
% T% % T4
BATHE 10°C —4.9~-27 -57~05 —0.2~04 0~0.4
TR 10C  -5.1~-27 -105~0.1 -02~03 0~0.3
FHRTHR10C -0.8~3.0 —8.6~69 —03~06 —0.1~05
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Table8 Elevation of main beam control points during

construction
—_— Sl @@ TR B E
6"(ZL25H) 56713 56710 56712 56769  —57
5%(ZL26H) 56881 56886 56884 56921  —37
4%(ZL27H) 57085 57077 57081 57096 15
3%(ZL28H) 57234 57247 57241 57250 -9
2%(ZL29H) 57422 57405 57414 57 398 16
1%(ZL30H) 58085 58084 58085 58 078 7
1"(ZL32H) 57739 57739 57739 57733 6
2%(ZL33H) 58398 58419 58409 58 407 2
3%(ZL34H) — 58563 58563 58587 24
4%(ZL35H) 58707 58709 58708 58760  —52
5%(ZL36H) 58848 58855 58852 58903 52
6"(ZL37H) 59020 59023 59022 59066  —44
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Table9 Stay cable force during construction

B SEAN  opwgy o migl 2EE EHE
I5 i R kN kN kN {8/%
HBg¢ 2 894 2986 2940 2821 119 4
HB; 3045 3002 3024 2932 92 3
HB, 2 834 2823 2 829 2871 —42 -1
HB; 2712 2790 2751 2733 18 1
HB, 3034 3092 3063 3058 5 0
HB, 3219 3285 3252 3266 14 0
HZ, 3399 3352 3376 3356 20 1
HZ, 3131 3022 3076 3097 21 1
HZ; 2 880 2870 2875 2 845 30 1
HZ, 2734 2756 2745 2709 36 1
HZs 2977 2965 2971 2 867 104 4
HZs 2 886 2812 2 849 2 802 47 2
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