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Determination method of finished bridge state of extradosed cable-stayed
bridge based on performance of beam bridge

TU Guangya, LIU Jing, JIANG Xing, CHEN Linwei

(School of Civil and Environmental Engineering, Changsha University of Science & Technology,

Changsha 410114, China)

Abstract: [Purposes] To determine the finished bridge state of an extradosed cable-stayed bridge
quickly and reasonably, this study proposes a method based on the stress performance of beam bridges.
[Methods] The bending moment value borne by the stay cable at the central support point was
obtained by disregarding the cable force and prestress. According to the principle that the vertical force
components of stay cables were equal, the initial cable force was calculated based on the moment
equilibrium. Then, considering the cable force, the prestressed tendons were estimated and arranged
with the main beam stress as the control target. Finally, the reasonable finished bridge state was
verified by forward calculation and load combination. [Findings] With the Shitan Bridge as an
example for verification, the calculation results show that the obtained initial cable force and the cable
force of the finished bridge gradually increase from the support point to the mid-span and change
uniformly. The bending moment of the main beam shows obvious stress characteristics of common
beam bridges, and the stress on the upper and lower edges of each section of the main beam meets the

requirements for the finished bridge state of extradosed cable-stayed bridges. [Conclusions] The
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determined finished bridge states all comply with the specifications, which verifies the rationality and

feasibility of the proposed method. This study provides a new idea for determining the reasonable

finished bridge state of similar bridges.

Key words: extradosed cable-stayed bridge; reasonable finished bridge state; stay cable force; main

beam stress; beam bridge
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Fig. 1 Bridge type layout of Shitan Bridge
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Table 1 Calculation table of initial tension of stay cable
13RS | M) T m | TFERIIKN | WIERIIAN | 1488 RS | () I m | RN | W15k JI/KN
S12 18.259 20.644 4272 4180 M12 17.405 20.710 4287 4189
S11 18.664 19.834 4183 4180 M11 17.814 19.900 4192 4189
S10 19.125 19.022 4086 4180 M10 18.280 19.087 4089 4189
S9 19.656 18.209 3979 3 860 M9 18.816 18.274 3976 3 850
S8 20.272 17.386 3863 3 860 M8 19.439 17.450 3853 3 850
S7 20.995 16.560 3736 3 860 M7 20.169 16.624 3719 3 850
S6 21.854 15.718 3596 3148 M6 21.038 15.781 3572 3107
S5 22.890 14.865 3441 3148 M5 22.086 14.927 3411 3107
S4 24.164 13.990 3270 3148 M4 23.375 14.052 3232 3107
S3 25.763 13.091 3080 3148 M3 24.995 13.153 3035 3107
S2 27.827 12.147 2 867 3148 M2 27.086 12.208 2817 3107
S1 30.580 11.140 2631 3148 M1 29.876 11.201 2 575 3107
M1 30.195 11.174 2601 3126 S1 30.894 11.113 2 654 3163
M2 27.421 12.180 2 841 3126 S2 28.159 12.118 2 888 3163
M3 25.343 13.125 3056 3126 S3 26.108 13.062 3097 3163
M4 23.732 14.024 3250 3126 S4 24.518 13.961 3284 3163
M5 22.450 14.899 3426 3126 S5 23.251 14.836 3452 3163
M6 21.407 15.753 3584 3126 S6 22.220 15.689 3604 3163
M7 20.543 16.595 3728 3 855 S7 21.365 16.530 3741 3861
M8 19.816 17.421 3 859 3 855 S8 20.645 17.356 3 865 3861
M9 19.196 18.245 3979 3855 S9 20.033 18.178 3978 3861
M10 18.663 19.058 4088 4186 S10 19.505 18.991 4081 4174
M11 18.199 19.871 4189 4186 S11 19.045 19.803 4176 4174
M12 17.792 20.680 4281 4186 S12 18.642 20.612 4263 4174
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