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Sensitivity for Beam Height Parameter of Main Girder Fulcrum Section of
Extradosed Cable-Stayed Bridge

TU Guangya,JIANG Xing",LIU Jing, CHEN Linwei
(School of Civil and Environmental Engineering, Changsha University of Science & Technology, Changsha, Hunan 410114, China)

Abstract: The beam height of the main girder fulcrum section is one of the important design parameters of the
extradosed cable-stayed bridge. In order to study the influence of the beam height of the main girder fulcrum
section on the mechanical performance of the main girder of the extradosed cable-stayed bridge, the parameter
sensitivity analysis was carried out. The analysis kept the cable force, the number and location of longitudinal
prestress of the main girder, and the beam height of the mid-span section unchanged and only changed the beam
height of the main beam fulcrum section. The influence of the change on the bending moment, stress, and
stiffness of the main girder under the bridge completion state, as well as the stress, bending moment, strength,
and load-strength ratio of the main girder under the normal use limit state and the bearing capacity limit state
was analyzed. The results show that the stress, internal force, strength, and load-strength ratio of the main girder
of the extradosed cable-stayed bridge are highly sensitive to the beam height of the main girder fulcrum section.
With the increase in the main girder fulcrum section, the negative bending moment of the corresponding main
girder under the bridge completion state decreases; the bending strength of the main girder increases; the
compressive stress of the upper edge of the main girder increases, and the compressive stress of the lower edge
decreases. The change range of the compressive stress of the lower edge is greater than that of the upper edge,
and the change range is greater as it is closer to the fulcrum section. The influence range is mainly from the side
span L,/3 position (L, is the side span length) centered on the main pier to the middle span L,/4 position (L, is
the middle span length).
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Figure 1 Layout of Shitan Bridge (unit: cm)
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Figure 2 Standard section of main girder (unit: cm)
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Figure 3 Finite element model of Shitan Bridge
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Figure 4 Bending moment of main girder under
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Table 1 Comparison of main girder bending moments

under bridge completion state

TRE B A 1R hEE P 14RO
B 2 I/ TH] 45 4/ T I A/
E/m  E/m (10'kNem) (10'kN+em) (10*kN+m)

4.0 2.5 —14.318 —0.388 —13.926
4.5 2.5 —11.603 —0.386 —11.146
5.0 2.5 —8.692 —0.383 —8.169
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Table 2 Comparison of main girder bending

moments caused by prestress load
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Table 3 Stress comparison of upper and lower edges of

main girder under bridge completion state
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sections under vehicle load
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Figure 8 Stress of main girder under frequency

combinations
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Table 4 Comparison of maximum and minimum stresses at upper and lower edges of

main girder fulcrum section under frequency combinations
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Table 5 Comparison of bending moments of main

girder under basic combinations
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ey Py Be WA/ W/ TR A/
E/m  EE/m (10'kN-+m) (10'kN-m) (10'kN-m)
4.0 2.5 —18.643 7.761 —18.199
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5.0 2.5 —13.411 7.464 —12.831
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Figure 10 Comparison of main girder strengths
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Figure 11 Comparison of load-strength ratios of

main girder
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Table 6 Comparison of load-strength ratios of

main girder section
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A& e
x RE EHE 1Y B W Al
BE/mLy/34ki SR MR S L /3R
4.0 0.43 0.40 0.22 0.40 0.44
A
4.5 0.42 0.34 0.22 0.33 0.43
He
5.0 0.42 0.28 0.21 0.27 0.42
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