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Study of Cable Adjustment Calculation Method of Cable-stayed Bridge during
Operation Period Based on Control Method of Unstressed State
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Abstract. Taking the cable adjustment construction of a cable-stayed bridge operated for many years for
example, the control method of unstressed state is introduced. Based on ANSYS optimization analysis
function, the unstressed length and the stiffness parameter of cable in basic state and the unstressed length of
cable in target state during operation period are identified. The difference of cable unstressed length between
basic state and target state is the corresponding tension amount. The calculated cable force difference between
basic state and target state extracted from ANSYS post-processor is the construction cable force adjustment
amount of the cable-stayed bridge during operation period. Through the construction control practices of cable
force adjustment, for the cable-stayed bridge, it is verified that the calculation result of this method is
accurate, the method is able to effectively control the internal force and linear shape of cable in cable
adjustment of the cable-stayed bridge during operation, so as to ensure the realize the expected reasonable
target state.
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Fig. 1 Layout of Xiangtan Xiangjiang third bridge (unit: m)
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Tab.1 Structural parameters to be identified

WH LRI/ MPa B/ (KN -m ™)
SRR AL TR RE FR RKE
BEHE 3.5 x10* 26
HIEAG 3.5 x10* 26
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A 3. 86 x 10* 27.13

T RIS e R AL T U

Zadhabl. FH . —Briefe 2 A shiial, A
SCHER IR 2R FT 2 KR 50 28 1 5 53R TR 227 4%
AN o RTRIIAC s A SORE R 3R 1T 28 7 -5 98 2 i =
MR NG RIRE ., HELE K& R%E
SR 4 ~ 18 6 s .

x2 BEERSHREINAKER (BA: m)

Tab.2 Unstressed lengths of cable in basic state (unit: m)

£ TERE Iy B ES=) ToRE SR
Al 36. 822 J1 36. 721
A2 44. 121 2 44.036
A3 51.032 I3 50. 862
A4 57.709 J4 57. 644
A5 64.710 I5 64.517
A6 71.778 J6 71. 604
A7 79. 189 7 79.011
A8 86. 411 I8 86. 178
A9 93.739 19 93. 461
A10 101. 322 J10 101. 017
All 108. 865 J11 108. 562
Al12 116. 556 J12 116. 251
Al13 124. 167 J13 123. 852
Al4 132. 029 J14 131. 721
Al5 139.793 J15 139. 488
Al6 147. 051 J16 147.282
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Fig. 4 Error percentage chart of cable force after

model parameter identification

BS BEAEBRTEBAHEEE (#f: N-m)
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Tab.3 Unstressed lengths of cable in target state (unit: m)

R TED Iy K A £l TEN 3 K AR
Al 36. 851 n 36. 728
A2 44. 115 J2 44.044
A3 50.979 I3 50. 891
A4 57.699 J4 57.655
A5 64. 694 5 64.522
A6 71.771 J6 71.617
A7 79. 168 J7 79. 002
A8 86. 389 18 86. 167
A9 93.702 9 93.434
A10 101. 295 J10 101. 001
All 108. 838 J11 108. 541
Al12 116. 525 J12 116. 224
A13 124.123 J13 123. 808
Al4 131.978 J14 131.703
Al5 139.757 J15 139. 474
Al6 147. 020 J16 147.275
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Tab.4 Cable force adjustment amount and tension

amount
A YL
SRR R RIEE SRR

+/kN 7/ mm +/kN 1/ mm
1 —-450.0 -29.0 -192.0 -6.9
2 66 6.0 -204.0 -8.0
3 793 53.3 -399.0 -28.9
4 191 10.5 -208.9 -10.9
5 267 15.6 -68 -5.4
6 113 6.6 -203.2 -13.2
7 374 21.0 64.7 9.5
8 337 21.7 83.7 11.4
9 502 37.5 390.9 27.4
10 366 27.1 185.3 16.3
11 314 27.0 245.3 21.5
12 425 30.9 349.0 26.6
13 431.0 44.0 466. 4 44. 4
14 652.0 50.9 243.2 18. 4
15 514.0 35.6 187.5 14.3
16 491.0 30.6 102.0 7.3
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Tab.5 Variation of beam pylon stress after cable

No. Al4 adjusted (unit; MPa)
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s 134 % -0.010 -0.010
hEE1tER -0.119 -0.132
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B -0. 148 -0.286
F 5 13* % -0.390 -0.493
FEsEh 0.424 -0. 890
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Tab. 6 Comparison between cable force after cable

adjustment and target cable force

£ BARg/kN WREIMRII/KN  RET L/ %
Al6 5414 5 457 -0.42
Al5 4543 4523 -1.38
Al4 4 149 4131 -1.28
Al13 4019 4 082 -1.01
Al12 3777 3791 -0.53
All 3536 3558 0.21
A10 3423 3425 0.15
A9 3259 3251 0.73
A8 3120 3132 1. 64
A7 2 905 2 890 2.08
A6 2799 2 787 3.02
A5 2 639 2 583 2.20
A4 2522 2 462 0.99
A3 2 305 2 269 —-0.48
A2 2241 2189 0.51
Al 3179 3243 0.52
n 3102 3118 1.99
12 2225 2 236 -2.31
13 2 318 2 307 -1.56
J4 2539 2 564 -2.37
5 2672 2 731 -2.14
J6 2 829 2914 -0.43
7 2 987 3 049 -0.53
1B 3155 3207 0.39
19 3301 3325 -0.26
J10 3 406 3411 0.05
JI1 3556 3563 0. 63
J12 3705 3685.5 0.37
J13 3924 3884.5 1.57
J14 4115 4 062 -0.45
J15 4 400 4339 -0.44
J16 5144 5123 0. 80
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