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A Study on Tension for Cables of a Cable-stayed Bridge Damper is Attached
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BSTRACT : Recently, many ocean bridges that connect land to island or island to island have been constructed along with the
improvement of the nations economy. Long-span bridges can be categorized as suspension bridge, cable-stayed bridge, arch
bridge and truss bridge. In this study, correction with respect to construction error can be presented on site through the
monitoring of the cable tension change of real structure for four major construction stages so that construction accuracy,
including the management of profiles, can be improved. A vibration method, the so-called indirect method that uses the cable's
natural frequency changes from the acceleration sensor installed on the cable, is applied in measuring cable tension. In this
study, the estimation formula for the effective length of cable with damper is presented by comparing and analyzing between
actual measurement and analysis result for the change of the cables effective length. By the way. it is known that the
reliability of estimating cable tension by applying the former method that uses the net distance from damper to anchorage is
low. Therefore, for future reference of the maintenance stage, the presented formula for estimating the effective length of cable
can be used as a reference for the rational decision-making, such as the re-tensioning and replacement of cable.
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1, Aoz M
Aol & Aels | A 74 | @9z |d95ks| 4 <]
W3 7 | (mm) (m) |(ton/m)| (m)

JCI1, HCL | @7x151 | 108 | 0.006811 |0.0476 | 101.445
JC2, HC2 | @7x151 | 108 | 0.008811 |0.0476 | 100.635
JC3, HC3 | ®7x151 | 108 | 0.008811 |0.0476 | 98.750
JCA4, HC4 | @7x151 | 108 | 0.008811 |0.0476 | 97.100
JC5, HC5 | @7x151 | 108 | 0.008811 | 0.0476 | 78.600
JC6, HO6 | @7x151 | 108 | 0.006811 |0.0476 | 65.000
JC7, HCT | ©7x73 | 78 | 0.002809 | 0.0231 | 62.625
JC8, HC8 | o7x73 | 78 | 0.002809 | 0.0231 | 71.620
JO9, HO9 | o7x73 | 78 [ 0.002809 | 0.0231 | 83.165
JC10, HC10 | ®7x109 | 95 | 0.00419% | 0.0347 | 96.515
JC11, HC11 | @7x109 | 95 | 0.00419 | 0.0347 | 110.94
JC12, HC12 | ®7x109 | 95 | 0.00419% | 0.0347 | 126.090
JC13, HCI3 | ®7x109 | 95 | 0.00419 | 0.0347 | 141,755
JC14, HC14 | @7x139 | 106 | 0.005349 | 0.0439 | 157.880
JC15, HC15 | @7x139 | 106 | 0.005349 | 0.0439 | 174.150
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Hmz| SAHE ARme| #Ho|E FHo| e

B 5. 2 Aol AR F HE Mx| M AHEH ot £ 5 2 39 50 Yehtxe] tE Aol B Hlg| AlolE 2
AT | A3k | A=gR) | AR EER o7} ¥lm#d 71 JCI1(HC1), JC2(HC2), JC3(HC3)#
de | ool | ool bn L JCI4(HC14), JCI5(HC15)9M A7k 71 2A] el
‘JCQ 246..1 241:9 237 239:9 ok a8y, HAFCcR @%@-‘_{} AAG 2 M ke] ta
JC3 266.5 265.0 237 244.8 7ol oab= sk, AAAQ FA7} 2 AolE BolA| &
JC4 242.3 242.6 237 245.9 I FARE FES Yehla gl ol A #e] Al2gd] 7
JCh 290.7 290.9 271 2845 e e
JC6 2822 280.7 271 2715 = e cH= atral & T :
JCT 57.9 63.7 70 64.0
JC8 66.3 9.8 73 68.7 o Az = Fol2 S52I0| KHAHE
e 2 o - 5 5. S Ax|of| 2 FHo|E FEZ0| ALY
JC10 112.8 115.7 108 112.9
JC11 121.8 119.2 122 134.4 o Alx ol TSR 1
JC12 | 1394 1442 141 1486 5.1 Hul €| £ oIS DFTST wet
JC13 149 5 148.9 160 164.1
JC14 186.4 188.8 174 180.8 AolE dn <1 A AFs ¥shs AFWE2Ad 9
o | 2ipd [ alf® | oe [ Ao g A2 A 3he 71Ee] gt ulasp)el Fege] BoAlA
Aols | A3%(L) | 2ZR(R) | A% Ak Hot, tidad Aol Ee] 2% Al whe 9@y Ax o] 1
kX (tonf) (tonf) (tonf) (tonf) & A=o] Wizl2 ¥ 6 2 ¥ 79 VeI
HC15 | 223.7 223.3 202 204.8
HCl4 | 1816 183.1 174 182.1
HC13 | 162.2 164.3 160 163.6 ¥ 6. WH Mx| M- 30| Ho|g DRSS HSHRS)
HC12 | 1379 139.9 141 147.0 : e
HC1 1291 132.8 122 1326 Cable RZ 174%4+(Hz) RZ 2271%4(Hz)
HC10 | 104.6 106.5 108 1114 ME  |anAs Al anen 3 agas 2 | e =
HCY 81.6 86.2 90 87.6
= — e = e JC1 3.369 3.418 4.492 4.590
et 537 9.0 70 641 JC2 3.320 3.418 4.443 4.541
HC6 315.6 293.1 271 271.8 JC3 4.736 4.834 5.957 6.055
HC5 298.8 304.8 271 284.8 JC4 3.467 3.516 4.639 4.688
HC4 264.9 260.2 237 246.2
= —— e = s JC5 4.688 4.785 6.250 6.396
2 532.0 2325 537 0.3 JC6 5.566 5.713 7.446 7.617
HC1 252.2 258.7 237 2418 JCT 3.955 4.248 5.273 5.688
JC8 3.613 3.784 4.834 5.054
% 59 2748 o|g3lal 7t AolRel AZqst AR ¥ . . B R

JC10 3.760 3.931 4.688 4.932
JC11 3.320 3.467 4.150 4.346
JC12 2.393 2.515 3.223 3.345
JC13 2.905 2.979 3.613 3.760
JC14 3.271 3.369 3.906 4.053
JC15 3.174 3.271 3.809 3.906
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E 7. 95 4x ® - 22 Aoz DRIST HHLS)

Cable L% 12355 (Hz) L& 221315 (Hz)
W [EAA A ARAR F | 9udA A e F
JC1 5.162 5.762 6.836 6.895
JC2 3.369 3.418 4.492 4.590
JC3 4.736 4.834 5.957 6.055
JC4 3.467 3.516 4.614 4.688
JC5 4.688 4.736 6.250 6.348
JC6 5.566 5.713 7.471 7.642
JC7 3.760 4.053 5.029 5.469
JC8 4.688 4.980 5.908 6.250
JC9 3.418 3.516 4.590 4.736
JC10 3.711 3.906 4.639 4.834
JC11 3.369 3.467 4,199 4.395
JC12 2.344 2.441 3.174 3.271
JC13 2.930 2.979 3.613 3.760
JC14 3.223 3.320 3.906 4.004
JC15 3.174 3.223 3.809 3.906

i 63 & 79 @i’}iﬁ’-l’ﬂ Aols A BA d¥e] 9%
0 A7 HgsASS & den, 14, 23, AR
= gl #AQle] nfRlEF/t BA R wske &
F o
5.2 Y Mx| ¥ #HolE 7&Zo|

¥ 63 & 79N 23T 7 AolEe] nfidlEret Wy A
2] A9 Aghe 7150 AP E o ol 83l FEA
ol AW 23E & 8o el

T3, du AX Ao Aok ZolE V|Ees Hy 4A F
9] #lo|& fE4o] ke 11 60l LEhAlT

& 8. | Mx M- 9| olg 7EO|
Cable | R% 7lol¥ f&Zo|(m) | L AlolE F&Z0](m)

M2 Magaxq | 996823 | 9o8ad | deaas
JC1 101.445 99.801 101.445 98.106
JC2 100.635 98,251 100.635 98.627
JC3 98.750 96.895 98.750 97.121
JC4 97.100 95.383 97.100 95.482
JCh 78.600 76.761 78.600 77.355
JC6 65.000 63.327 65.000 63.495
JC7 62.625 58.170 62.625 57.807
JC8 71.620 68.369 71.620 67.547
JC9Y 83.165 79.011 83.165 80.340
JC10 96.515 92.172 96.515 92.164

JC11 | 110.940 | 106.201 | 110.940 | 106.314
JC12 | 126.090 | 120.886 | 126.090 [ 121.410
JC13 | 141.755 | 136.869 [ 141.755 | 136.991
JC14 | 157.880 | 152.704 | 157.880 | 152.829
JC15 | 174.150 | 169.686 | 174.150 | 169.215
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E 9. #o|g 7EZo| Hsjol| ME FHUAL (RF)
Aol & % A3 Z BA% | 284 5
1@“3]1 . (m‘:f;"‘ . (tnnﬁnr %E-:; ] i
JC1 252.0 260.4 8.4 3.3%
JC2 241.9 253.8 119 4.9%
JC3 265.0 275.2 10.2 3.9%
JC4 242.6 251.4 8.8 3.6%
JCh 290.9 305.0 14.1 4.9%
JC6 280.7 295.7 15.0 5.4%
JC7 63.7 73.8 10.1 5.9%
JC8 69.8 76.6 6.8 9.7%
JC9 84.7 93.8 S 10.8%
JC10 115.7 126.9 11.2 9.7%
JC11 119.2 130.1 10.9 9.1%
JC12 144.2 156.9 12.7 8.8%
JC13 148.9 159.7 10.8 7.3%
JC14 188.8 201.8 13.0 6.9%
JC15 2179 229.5 11.6 5.3%
E 10. #olg REZo| Hislof| g AHRA (LF)

oI% | L% ABY | LA BAY | A9 ;
e | Med | | @ | P
JC1 245.6 262.6 17.0 6.9%
JC2 246.1 256.2 10.1 4.1%
JC3 266.5 275.5 9.0 3.4%
JC4 242.3 250.6 8.3 3.4%
JCH 290.7 300.3 9.6 3.3%
JC6 282.2 29517 13.5 4.8%
JCT 57.9 68.0 10.1 17.4%
JC8 66.3 74.5 8.2 12.4%
JC9 85.0 91.1 6.1 7.2%
JC10 112.8 123.7 10.9 9.7%
JC11 121.8 132.6 10.8 8.9%
JC12 139.4 150.4 11.0 7.9%
JC13 149.5 160.1 10.6 7.1%
JC14 186.4 198.9 125 6.7%
JC15 215.3 228.0 12.7 5.9%
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(2) 95 X A9 Aol Aol & 7|EoE HH 4A| F
AlolE frEZolE T A3, Ay 44 F Aoled
fraZole 3~7% WA Hishe Aoz Yek
onf, Pt P& F 3.4% F== et

3) WA o3t Alo|Ee| Fao| WS weiHA| &
€ 2T 71884 A Alols BHAE e A
FHEt 6~17 tonf HMHolA Ackshl g8 5 9
on, Ao Hiahs % 7.3% F= HoHg 4 &
U Ao= ettt

wEbd, Aol Hu7t AxE APE Aol gl A S st
£ 7t dn A $of FaH0] AL mefdl A
AEshe Aol ASAR AR E ddM HelHd Aes
Riadecla
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