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Abstract

Due to the particularity of the engineering environment in the open sea, the control of the cable
force during the construction process needs to consider the influence of wind, humidity, sunshine,
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temperature and other factors. How to determine a reasonable cable force construction control
mechanism becomes one of the most important problems during the cable-stayed bridge con-
struction process, which affects the subsequent cable-stayed construction and even the later clos-
ing of the beam section. Therefore, it is necessary to control the actual construction cable force
through a comprehensive variety of control methods to meet the control requirements. The op-
timal control method uses the vibration frequency method to check and control the cable force,
such as to establish the conversion equation between the measured frequency and the cable force
value, calculates the regression relationship between the jack oil pressure and the cable force, and
establishes the equivalent mathematical relationship of the cable end extension and the cable
force. When there is an error in the construction stage and the cable force needs to be adjusted,
the adjustment amount is calculated and determined by the optimal control method, so as to real-
ize the fine control of the cable force during the construction process.
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Table 1. Cable frequency and conversion cable force

=1 BHEMREBRERNE

R K {8 5% (Hz) SEMZE TI(kN) BIE A% B IEZ J1(kN)
1 882.65 1.53 2055.40 0.9000 1849.86
2 1093.56 135 1993.01 0.9537 1900.73
3 1625.55 1.09 1924.23 0.9497 1827.44
4 2221.49 0.949 1967.09 0.9100 1790.05
5 2775.38 0.76 1598.84 0.9000 1438.96
6 3426.15 0.84 2394.52 0.9050 2167.04
7 4173.84 0.78 2526.36 0.9100 2298.99
8 4820.18 0.75 2711.35 0.9460 2564.94
9 6476.82 0.72 3329.66 0.9740 3243.09
10 8409.94 0.67 3763.96 0.9700 3651.04
11 9499.33 0.59 3340.43 0.9490 3170.07
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Figure 1. Comparison of modified cable force and theoretical
cable force
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Table 2. Cable frequency and conversion cable force
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PES7-139 4-8 0.01149
PES7-163 9 0.01150
PES7-187 10~11 0.01150
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Figure 2. Comparison of converted cable force and theoretical
cable force
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Table 3. Basic data of stay cables
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EX TS RS His %K (m) SMEE(® R a ()
1 PES7-109 109d7 78.449 3.283 71.272
2 PES7-109 10907 87.296 3.595 62.071
3 PES7-127 127®7 97.903 4.765 54.422
4 PES7-139 139d7 109.994 5.724 48.256
5 PES7-139 139d7 122.958 6.309 43.372
6 PES7-139 13907 136.547 6.921 39.571
7 PES7-139 13907 150.699 7.560 36.390
8 PES7-139 13907 161.892 8.064 34.516
9 PES7-163 163D7 173.281 10.097 32.997
10 PES7-187 187d7 184.772 12.094 31.600
11 PES7-187 187d7 196.406 12.793 30.307
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Figure 3. Comparison of converted cable force and theoretical cable
force
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Table 4. Comparison of controlled cable force and theoretical cable force of stay cable
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R HIRR T (kN) 1R J1(kN) R ZHEKN) RE
1 1727.6 1698.684 —28.916 -1.67%
2 1824.9 1765.549 —59.351 -3.25%
3 1762 1827.441 65.441 3.71%
4 1671.8 1782.886 111.086 6.64%
5 1490.6 1441.683 —48.917 -3.28%
6 2054.2 2056.754 2.554 0.12%
7 2214.2 2187.256 —26.944 -1.22%
8 2600.7 2588.946 —11.754 —0.45%
9 3051.8 2945.034 -106.766 -3.50%
10 3575.2 3651.042 75.842 2.12%
11 3278.8 3301.697 22.897 0.70%
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Figure 5. Comparison of controlled cable force and theoretical cable
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