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Tension Measurement of Cable-Stayed Bridge Cable:
Maintenance of the Tokachi Cyuou-Ohashi Bridge

mE B CEREE™ St BT e e

Takeshi Saito, Hisashi Sugihara,  Jun Takamatsu, Masaaki Tanaka

TRPRABIICEE TR || Z 8T L. SEE SRR EESREBERTHD. BRFEMERHET ZHNX
Ry NI 2PRIZER250m, FIER/EIFEE 100m O 3EREERFERTHS ",

SEEBOMEHICT —TIVENDRIFTHERFIERCAZTL, fEo THIFEECHVTIE. HARKIEHNSD
—JIVEHOEREBEH UREIT. T—JILDIU—TPUSot—vay, HBVERADEECKDEAD
EEDBEVWT EEERT DT ENEECTHD. AMEORERET —JILDRSAIEIF. 1988 EICHAZERKLT
h'5S 1 E#%. BIUBERE, INET2EERMLTHD. BICEENFNT EEEERLTNSY,

AETIE. HARKEK18ERELZIERDT —JILRNDAERRERET D, TUT. ¥—JILENZE
NOBHICKEBEBPEEDED SNEH Dfcfctd. RIEREE UTOMAEICRIEENE U TVWEWT E# R T
FzDT. HETHRET %,

B8, SEDRDAETIE. HihFER L CCDIEERIRENAIESS (1L h—)L] 2 ¥ Z@AL. IHRESIC
KBDRRDATEICH LT, EDEEERIRTER T EEERL TN,

The Tokachi Chuo-Ohashi Bridge is a three-span cable-stayed continuous steel bridge with a center span of 250m and side span of
100m" . It crosses the Tokachi River and completes the main line between Makubetsucho and Otofukecho, linking the hot spring
resort area with nearby tourist attractions.

The influence that the cable tension has on the load carrying capacity of cable-stayed bridges is very large. Therefore, in bridge
maintenance, we have continually tracked changes in cable tension from the start of service; it is important to verify that there are
no tensile changes caused by cable creeping or relaxing, or unexpected situations. Cable tension was measured twice once each 1
year and 5 years after opening in 1988 and no peculiar abnormalities were confirmed .

This paper reports on the third series of cable tension measurements done in 18th year of service. Since no serious changes in
tension or other problems were confirmed, the functioning of the cable-stayed bridge was judged sound.

In these tension measurements, we used a CCD non-contact vibration measuring instrument nicknamed "Yuretool" 99 which we

developed. This approach proved labor-saving compared to the conventional measurement method of using an accelerometer.
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' A(m?) Ic(m4) E(tf/m®) w(tf/m) Lo(m) 0 (deg) 1% (Hz) 2 (Hz)
KI1-A 0.01158 1.0660E-05 | 2.050E+07 0.1210 114.100 26.0356 0.68 1.46 3345
K2-A 0.00327 8.5000E-07 | 2.050E+07 0.0409 103.923 27.5156 0.78 1.66 123.9
K3-A 0.00419 1.3900E-06 | 2.050E+07 0.0463 94.567 30.0159 0.98 1.86 159.1
K4-A 0.00419 1.3900E-06 | 2.050E+07 0.0463 81.202 34.3704 0.98 2.05 128.8
K5-A 0.00419 1.3900E-06 | 2.050E+07 0.0463 68.596 41.0106 117 2.34 117.9
K6-A 0.00327 8.5000E-07 | 2.050E+07 0.0409 57.447 50.1656 1.27 2.64 85.8
K7-A 0.00327 8.5000E-07 | 2.050E+07 0.0409 45.745 63.5300 1.66 3.32 92.3
K8-A 0.00327 8.5000E-07 | 2.050E+07 0.0409 45.392 63.4120 1.66 3.22 90.8
K9-A 0.00327 8.5000E-07 | 2.050E+07 0.0409 56.939 49.5321 1.37 2.73 98.3
K10-A 0.00419 1.3900E-06 | 2.050E+07 0.0463 68.002 40.2826 117 2.44 115.8
K11-A 0.00419 1.3900E-06 | 2.050E+07 0.0463 80.549 33.5757 1.07 2.15 136.9
K12-A 0.00466 1.7300E-06 | 2.050E+07 0.0557 93.870 29.1851 0.88 1.76 153.3
K13-A 0.0035 9.8000E-07 | 2.050E+07 0.0421 107.650 25.5205 0.78 1.46 105.6
K14-A 0.0102 8.2900E-06 | 2.050E+07 0.1050 122.225 23.1405 0.68 1.46 335.7

i

(A3Ef) K14 -A 0.0102 8.2900E-06 | 2.050E+07 0.1050 122.358 23.1405 0.68 1.46 336.4
K13 -A 0.0035 9.8000E-07 | 2.050E+07 0.0421 107.775 25.5205 0.78 1.46 105.8
K12"-A 0.00466 1.7300E-06 | 2.050E+07 0.0557 93.989 29.1851 0.88 1.76 153.7
K11 -A 0.00419 1.3900E-06 | 2.050E+07 0.0463 80.659 33.5757 1.07 2.05 137.3
K10"-A 0.00419 1.3900E-06 | 2.050E+07 0.0463 68.101 40.2826 1.17 2.44 116.1
K9 -A 0.00327 8.5000E-07 | 2.050E+07 0.0409 57.021 49.5321 1.37 2.73 98.6
K8 -A 0.00327 8.5000E-07 | 2.050E+07 0.0409 45.447 63.4120 1.56 3.13 80.1
K7 -A 0.00327 8.5000E-07 | 2.050E+07 0.0409 45.690 63.5300 1.66 3.32 92.0
K6 -A 0.00327 8.5000E-07 | 2.050E+07 0.0409 57.366 50.1656 1.37 2.73 99.8
K5 -A 0.00419 1.3900E-06 | 2.050E+07 0.0463 68.496 41.0106 117 2.44 1175
K4 -A 0.00419 1.3900E-06 | 2.050E+07 0.0463 81.092 34.3704 1.07 2.15 138.8
K3 -A 0.00419 1.3900E-06 | 2.050E+07 0.0463 94.446 30.0159 0.98 1.86 158.7
K2 -A 0.00327 8.5000E-07 | 2.050E+07 0.0409 103.797 27.5156 0.78 1.56 109.0
K1 -A 0.01158 1.0660E-05 | 2.050E+07 0.1210 113.968 26.0356 0.68 1.46 3337
K 1-B 0.01158 1.0660E-05 | 2.050E+07 0.1210 114.100 26.0356 0.68 1.46 334.5
K 2-B 0.00327 8.5000E-07 | 2.050E+07 0.0409 103.921 27.5156 0.78 1.56 109.2
K 3-B 0.00419 1.3900E-06 | 2.050E+07 0.0463 94.562 30.0159 0.88 1.86 144.8
K4-B 0.00419 1.3900E-06 | 2.050E+07 0.0463 81.195 34.3704 0.98 2.05 128.8
K 5-B 0.00419 1.3900E-06 | 2.050E+07 0.0463 68.587 41.0106 1.07 2.15 99.9
K 6-B 0.00327 8.5000E-07 | 2.050E+07 0.0409 57.439 50.1656 127 2.54 85.8
K 7-B 0.00327 8.5000E-07 | 2.050E+07 0.0409 45.739 63.5300 1.46 2.93 70.9
K 8-B 0.00327 8.5000E-07 | 2.050E+07 0.0409 45.385 63.4120 1.56 3.13 79.9
K 9-B 0.00327 8.5000E-07 | 2.050E+07 0.0409 56.927 49.5321 1.17 2.34 71.2
K 10-B 0.00419 1.3900E-06 | 2.050E+07 0.0463 67.988 40.2826 1.07 2.25 107.6
K11-B 0.00419 1.3900E-06 | 2.050E+07 0.0463 80.534 33.5757 0.98 1.95 114.4
K 12-B 0.00466 1.7300E-06 | 2.050E+07 0.0557 93.852 29.1851 0.78 1.66 136.0
K 13-B 0.0035 9.8000E-07 | 2.050E+07 0.0421 107.632 25.5205 0.78 1.46 105.5
i K 14-B 0.0102 8.2900E-06 | 2.050E+07 0.1050 122.208 23.1405 0.68 1.37 294.8
(BT K14 -B 0.0102 8.2900E-06 | 2.050E+07 0.1050 122.341 23.1405 0.68 1.46 336.3
K13 -B 0.0035 9.8000E-07 | 2.050E+07 0.0421 107.757 25.5205 0.78 1.46 105.8
K12 -B 0.00466 1.7300E-06 | 2.050E+07 0.0557 93.971 29.1851 0.88 1.76 153.6
K11 -B 0.00419 1.3900E-06 | 2.050E+07 0.0463 80.643 33.5757 0.98 1.95 114.7
K10 -B 0.00419 1.3900E-06 | 2.050E+07 0.0463 68.087 40.2826 1.07 2.25 107.9
K9 -B 0.00327 8.5000E-07 | 2.050E+07 0.0409 57.009 49.5321 127 2.54 84.5
K8 -B 0.00327 8.5000E-07 | 2.050E+07 0.0409 45.440 63.4120 1.46 2.93 69.9
K7 -B 0.00327 8.5000E-07 | 2.050E+07 0.0409 45.684 63.5300 1.56 3.13 81.0
K6 -B 0.00327 8.5000E-07 | 2.050E+07 0.0409 57.358 50.1656 1.27 2.54 85.5
K5 -B 0.00419 1.3900E-06 | 2.050E+07 0.0463 68.487 41.0106 1.07 2.15 99.5
K4 -B 0.00419 1.3900E-06 | 2.050E+07 0.0463 81.085 34.3704 0.98 2.05 128.4
K3 -B 0.00419 1.3900E-06 | 2.050E+07 0.0463 94.441 30.0159 0.88 1.86 144.4
K2 -B 0.00327 8.5000E-07 | 2.050E+07 0.0409 103.794 27.5156 0.78 1.56 109.0
K1 -B 0.01158 1.0660E-05 | 2.050E+07 0.1210 113.968 26.0356 0.68 1.46 333.7
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K1-A 3.65 319.0 307.6 314.1 3345 303.8 1.04 114 1.02 10.2 1.05 15.2
K2-A -0.26 119.0 1239 126.1 0.94 7.1
K3-A -1.33 149.9 159.1 170.3 0.88 204
K4-A 178 1343 122.8 140.9 1165 1314 1.09 115 0.95 95 1.02 29
K5-A -1.39 119.2 117.9 129.6 0.92 104
K6-A 053 93.7 85.8 90.3 1.04 34
K7-A -0.08 94.1 94.1 94.2 92.3 92.9 1.00 0.0 1.00 1.3 1.01 1.2
K8-A 0.13 95.0 95.4 90.3 90.8 91.9 1.00 04 1.05 15 1.03 3.2
K9-A 0.12 106.7 98.3 99.3 1.07 74
K10-A -0.10 1274 115.8 116.6 1.09 10.8
K11-A -0.03 1385 1385 1443 136.9 137.1 1.00 0.0 0.96 71 1.01 14
K12-A 0.04 1475 153.3 153.0 0.96 54
K13-A 0.07 1156 105.6 105.0 1.10 106
K14-A 0.17 355.7 355.7 352.6 335.7 334.2 1.00 0.0 1.01 183 1.06 215
K14’ -A 0.17 332.7 3445 3414 336.4 335.0 0.97 -11.8 0.97 6.4 0.99 23
K13 -A 0.07 112.1 105.8 1052 1.06 6.8
K12 -A 0.04 152.3 153.7 1534 0.99 1.0
K11’ -A -0.03 1324 135.1 134.8 1373 1375 0.98 27 0.98 28 0.96 5.1
K10’ -A -0.10 127.8 116.1 117.0 1.09 10.8
K9 -A -0.12 92.3 98.6 99.6 0.93 73
K8 -A 0.13 87.2 87.2 91.9 80.1 81.2 1.00 0.0 0.95 10.7 1.07 6.0
K7 -A 0.08 88.2 88.2 94.0 92.0 92.7 1.00 0.0 0.94 13 0.95 45
K6 -A 053 100.8 99.8 104.3 0.97 35
K5 -A -1.39 129.3 1175 129.2 1.00 0.1
K4 -A -1.78 1405 1314 150.2 138.8 153.7 1.07 9.1 0.93 35 091 -13.3
K3 -A 133 1495 153.6 158.7 169.9 0.97 42 0.88 204
K2 -A 0.26 115.0 109.0 1112 1.03 39
K1 -A 3.65 3415 335.8 325.2 3337 303.0 1.02 57 1.05 22.2 113 385
K1-B 3.65 330.6 307.6 314.1 3345 303.8 1.07 23.0 1.05 102 1.09 26.7
K 2-B -0.26 109.2 111.4
K 3-B 133 144.8 156.0
K 4-B -1.78 121.6 121.6 147.3 128.8 143.8 1.00 0.0 0.83 36 0.85 222
K5-B -1.39 99.9 1115
K 6-B 053 85.8 90.2
K7-B 0.08 77.6 62.8 80.3 70.9 716 1.24 149 0.97 8.7 1.08 6.0
K 8-B 0.13 87.0 87.0 90.3 79.9 81.0 1.00 0.0 0.96 93 1.07 6.0
K 9-B -0.12 71.2 72.2
K 10-B -0.10 9.5 97.3
K11-B -0.03 120.7 1182 124.8 114.4 114.6 1.02 25 0.97 102 1.05 6.1
K 12-B 0.04 136.0 135.7
K 13-B 0.07 1055 104.9
K 14-B 0.17 320.2 3226 3288 294.8 293.3 0.99 24 0.97 355 1.09 26.9
K14 -B 0.17 3326 323.0 341.3 336.3 3349 1.03 96 0.97 6.4 0.99 2.3
K13 -B 0.07 105.8 1052
K12 -B 0.04 153.6 153.3
K11’ -B -0.03 114.9 1184 119.0 1147 114.9 0.97 35 0.97 4.0 1.00 0.0
K10 -B -0.10 107.9 108.8
K9 -B 0.12 845 85.5
K8 -B 0.13 110.6 76.6 82.3 69.9 71.0 1.44 341 1.34 113 1.56 39.6
K7 -B -0.08 88.2 88.2 91.1 81.0 81.7 1.00 0.0 0.97 94 1.08 6.5
K6 -B 053 85.5 90.0
K5 -B -1.39 995 1112
K4 -B -1.78 1275 1235 143.7 128.4 1434 1.03 40 0.89 03 0.89 -15.9
K3 -B -1.33 149.4 144.4 155.6
K2 -B -0.26 109.0 111.2
K1 -B 3.65 329.8 329.8 313.3 3337 303.0 1.00 0.0 1.05 102 1.09 26.7
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