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Application of Cable-stayed Bridge without Backstay of Forward Iterative Method
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Abstract: During the construction of cable-stayed bridge, tensioning stay-cable each time will produce
complex influence to the other stay-cables, the results of back running method, forward-back optimization
method, stress-free state method show various of non-close problems. It is uneasy to solve the reasonable cable
force in construction process through these methods. To research the reasonable construction method of cable-
stayed bridge without backstay, taking a cable-stayed bridge with 180 m main span without backstay for
example, the Midas Civil program is used to establish the FE analysis models of bridge completion stage and
construction stage based on unstressed length and forward iterative calculation. First, the initial stress-free
length is solved according to the initial cable force. Then, through several forward iteration analysis by the
principle of least squares, the difference between the final construction state and the target state of the
completed bridge is controlled within the allowable range. Finally, the cable force value of the reasonable
construction state is solved. It is proved by the example that the non-closed problem of forward calculation
method for the cable-stayed bridge without backstay can be well solved by the forward iteration method based

on unstressed length so as to complete cable tension optimization and satisfy the engineering demand. It
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provides a certain reference for the reasonable cable force of completion state and the optimization of the cable

force in the construction process, and has certain promotion value.

Key words: bridge engineering; unstressed length; construction control; cable-stayed bridge without

backstay; forward iteration
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Fig. 1 Illustration of balance of cable-stayed bridge

without backstay
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Fig.2 General arrangement of bridge
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Fig.3 Standard cross-section of main girder (unit: mm)
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Tab.1 Calculation result of cable force in each state

s BHWEYE #R=EwE SRR 2EE/ I
#ZH/AKN  EHAN  EHAN kN
1 7 865 8 697 8 688 9 0.10
2 10 137 9 586 9 549 36 0.38
3 10 160 9 376 9 357 19 0.20
4 10 188 9 318 9 305 12 0.13
5 9 855 9 086 9 167 -81 -0.89
6 9739 9219 9152 67 0.74
7 9 604 9 269 9202 68 0.73
8 9 459 9 315 9241 74 0. 81
9 9 318 9 354 9271 83 0. 89
10 9190 9375 9 286 89 0.96
1 9 051 9 341 9258 83 0.90
12 8 810 9139 9 083 56 0.61
13 8122 8 413 8 393 20 0.24
14 8115 8 433 8354 79 0.95

1.288 83e+005
9.558 14e+004
6.227 99e+004

-3.762 43e+004
-7.092 57e+004
-1.042 27e+005
-1.375 28e+005
-1.708 30e+005
-2.041 31e+005
-2.374 33e+005
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Fig.5 Nephogram of bending moment of main girder in

reasonable bridge completion state (unit: mm)
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Fig. 6 Comparison of cable force calculated by forward

iteration method and target cable force
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