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Determination of Geometric Shape of Suspension Bridge

Using 3D Information Data

Tack-Gon, Lee

Department of Civil Engineering, Graduate School of Industry,
Pukyong National University

Abstract

In this study we carried out shape surveying twice to decide
geometrical form after public use of the suspension bridge. Each shape
surveying also was divided into and carried out in 12-groups for each
time zone. As a result, the 9th group in case. of the"first shape
surveying and the 1lth group in-case of the second ‘shape surveying
showed the most satisfactory results and were decided to represent
the shapes of the related suspension bridge.

Based on thel!data of the 9th and the 11th shape surveying which are
decided to be 'the representative shape in each time, the prism
installation spot and distance between the center of the structures were
corrected and rotational tranmsition toward longitudinally. fixed side and
vertical side was undertaken, which led toldecide the final shape of the
suspension bridge which planned the-center -of the structure clearly.

The length of the main span between the suspension bridges, sag and
sag ratio were calculated and compared with the length of the main
span before designing and public use using the final data of the shape
acquired by the result of the shape surveying, and they were also
compared with the management standard in each stage according to the
tower behavior of the suspension bridge and stability of the suspension

bridge was confirmed.

_Vi_



To identify accurate behavior of the suspension bridge decision on the
geometrical shape should be a high priority and decision on the regular
shape model of actual survey in accordance with the period of the
public use and traffic increase using space information may contribute
largely to secure stability of the structure.

Therefore, this study may be the great outcome to provide scientific
and practical method to decide the geometrical shape for maintenance

and management of the long—span bridge.
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g T A9 Adddn
® 724 FESF A G 2EE wed v
= y = il’ %
o HE e A% | %% [ a9 [ 5% |
1 2008.11.08 01~02 25 660 0 10 695
2 2008.11.08 03~04 14 421 2 14 451
3 2008.11.08 06~07 97 1596 35 197 1,925
4 2008.11.08 13~14 284 4600 33 155 5,072
5 2008.11.09 23~00 77 1190 1 3 1,271
6 2008.11.09 02~03 34 486 0 5 525
7 2008.11.09 04~05 30 566 1 15 612
3 2008.11.09 06~07 76 1203 11 45 1,335
9 2008.11.10 00~01 25 475 1 7 508
10 2008.11.10 01~02 19 286 0 3 313
11 2008.11.10 02~03 6 264 1 15 286
12 2008.11.10 03~04 16 336 0 33 385
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e
H

N

175

4,277.5

Saddle Point

a9 19 947 5 A B zE 5

44,000

Jh
e
H

Var(& )

a4 20 A== v zEEH4 TE=

# 8 7 ZoF B A REE =AY B F

aw EdAY B ) EAAH BA

X 3 Y 8 Z 8 X 3% % 7 8%
T1 10.50 47.50 ~68.80 T14 10.50 47.50 -67.80
T2 10.50 47.50 -67.30 T15 -144.00 34.00 -45.80
T3 -94.00 34.00 -45.80 T16 10.50 47.50 -67.80
T4 0.00 194.00 -15.50 T17 -144.00 34.00 -45.80
T5 -144.00 34.00 -45.60 T18 10.50 47.50 -68.80
T6 10.50 47.50 -68.80 T19 -144.00 34.00 -45.60
T7 -144.00 34.00 -45.60 T20 0.00 194.00 -15.50
T8 10.50 47.50 -68.80 T21 -144.00 34.00 -45.60
T9 -144.00 34.00 -45.80 T22 10.50 47.50 -68.80
T10 10.50 47.50 -67.80 T23 94.00 34.00 -45.80
T11 -144.00 34.00 -45.80 T24 10.50 47.50 -67.80
T12 10.50 47.50 -68.80 T26 0.00 261.50 -273.00
T13 -144.00 34.00 -45.80 T27 0.00 261.50 -273.00
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E e 1R GHSF Adte] B4 o] AANE ned nA A%E 1}

Bl Aol AL A o ¥l vy Aie] wEAYG L ALy

T Pge a9 21 2 a9 229 Zoh

9 EAAY Y A F 1A EEF A ww (B9 em)
. =AY B A A =AY B =AY w43
5 X Y Z X Y Z X Y Z
T1 1980.65 | 769.91 4080.01 10.50 47.50 -68.80 1991.15 | 81741 4011.21
T2 | 1023852 | 769.23 | 6307.09 10.50 47.50 -67.30 | 10249.02 | 816.73 6239.79
T3 | 10323.38 | 784.47 | 3866.48 -94.00 34.00 -45.80 | 10229.38 | 818.47 3820.68
T4 | 19851.80 | 631.81 | 10838.20 0.00 | 194.00 -15.50 | 19851.80 | 825.81 | 10822.70
TS5 | 2136287 | 784.84 | 4000.21 | -144.00 34.00 -45.60 | 21218.87 | 818.84 3954.61
T6 | 2688850 | 770.95 | 7612.98 10.50 47.50 -68.80 |-26899.00 | 818.45 7544.18
T7 | 27037.10 | 783.74 | 404870 | -144.00 34.00 4560 | 26893.10-| 817.74 4003.10
T8 | 3254242 | 768.30 | 586391 10.50 47.50 -68.80 | 32552.92 | 815.80 5795.11
T9 | 32707.37 | 782.86 | 408225 | -144.00 34.00 -45.80 | 32563.37 | 816.86 4036.45
T10 | 39156.50 | 76917 | 4656.04 10.50 47.50 —-67.80 | 39167.00 | 816.67 4588.24
T11 | 3932422 | 782.07 | 4105.64 | -144.00 34.00 —45.80 | 39180.22 | 816.07 4059.84
T12 | 4485757 | 767.92 | 4326.90 10.50 47.50 ~-68.80 | 44868.07 | 81542 4258.10
T13 | 44994.36 | 781.82 | 4111.30 | -144.00 34.00 —45.80 | 44850.36 | 815.82 4065.50
T14 | 50529.84 | 76953 | 4654.64 10.50 47.50 —-67.80 | 50540.34 | 817.03 4586.84
T15 | 50665.33 | 783.41 410591 | -144.00 34.00 =45.80 | 50521.33 | 817.41 4060.11
T16 | 57144.05 | 771.00 | ~.5867.21 10.50 47.50 -67.80 | 57154.55 | 818.50 5799.41
T17 | 57282.39 | 786.39 | 408361 | —144.00 34.00 -45:80 | 57138.39-] 820.39 4037.81
T18 | 62800.13 | 771.10 | 7615.46 10.50 47.50 -68.80_|.-62810.63 | 818.60 7546.66
T19 | 62955.32 | 785.66 | 4045.87 | -144.00 34.00 -45.60 | 62811.32 | 819.66 4000.27
T20 | 69845.69 | 631.48 | 10840.07 0.00 | 194.00 -15.50 | 69845.69 | 82548 | 10824.57
T21 | 68625.77 | 78733 | 3999.61 | -144.00 34.00 -4560 | 68481.77 | 821.33 3954.01
T22 | 7945229 | 77354 | 6310.73 10.50 47.50 -68.80 | 79462.79 | 821.04 6241.93
T23 | 79383.42 | 787.32 | 3868.89 94.00 34.00 -45.80 | 7947742 | 821.32 3823.09
T24 | 87710.77 | 77374 | 4082.99 10.50 47.50 -67.80 | 87721.27 | 821.24 4015.19
T26 | 19850.37 | 557.40 182.26 0.00 | 261.50 | -273.00 | 19850.37 | 818.90 -90.74
T27 | 69850.55 | 560.55 184.48 0.00 | 261.50 | -273.00 | 69850.55 | 822.05 -88.52
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Y direction (cm)

Z direction (cm)
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E 10, BAAY B4 A F 24 345 4ok wa (99 em)
. =AY B A A =AY B =AY w43
5 X Y Z X Y Z X Y Z
T1 1980.36 | 769.46 | 4082.28 10.50 47.50 -68.80 1990.86 | 816.96 4013.48
T2 | 10238.05 | 769.93 | 6309.37 10.50 47.50 -67.30 | 10248.55 | 817.43 6242.07
T3 | 10323.09 | 783.89 | 3868.88 -94.00 34.00 -45.80 | 10229.09 | 817.89 3823.08
T4 | 19850.28 | 632.04 | 10836.42 0.00 | 194.00 -1550 | 19850.28 | 826.04 | 10820.92
TS5 | 2136299 | 784.08 | 4001.06 | -144.00 34.00 -4560 | 2121899 | 818.08 3955.46
T6 | 2688794 | 771.21 7613.33 10.50 47.50 ~68.80 +26898.44 | 818.71 7544.53
T7 | 27036.87 | 783.45 | 4047:26 | -144.00 34.00 4560 | 26892.87-| 817.45 4001.66
T8 | 3254201 | 76781 5863.19 10.50 47.50 -68.80 | 32552.51 | 815.31 5794.39
T9 | 3270754 | 782.68 | 4083.42 | -144.00 34.00 -45.80 | 32563.54 | 816.68 4037.62
T10 | 39156.18 | 769.66 | 4657.34 10.50 47.50 —-67.80 | 39166.68 | 817.16 4589.54
T11 | 3932429 | 781.89 | 4105.86 | -144.00 34.00 —45.80 | 39180.29 | 815.89 4060.06
T12 | 44858.06 | 767.34 | 4327.55 10.50 47.50 -68.80 | 44868.56 | 814.84 4258.75
T13 | 44994.30 | 781.99 | 4110.63 | -144.00 34.00 —45.80 | 44850.30 | 815.99 4064.83
T14 | 50531.07 | 77026 | 4655.99 10.50 47.50 —-67.80 | 50541.57 | 817.76 4588.19
T15 | 50666.88 | 783.42 | 4107.25 | -144.00 34.00 =45.80 | 50522.88 | 817.42 4061.45
T16 | 57146.04 | 771.16 | ~.5866.87 10.50 47.50 -67.80 | 57156.54 | 818.66 5799.07
T17 | 5728218 | 787.08 | 4084.24" | *-144.00 34.00 -45:80 | 5713818~ 821.08 4038.44
T18 | 6280244 | 77155 | 7615.05 10.50 47.50 -68.80_|.-62812.94 | 819.05 7546.25
T19 | 6295493 | 78517 | 4046.24 | -144.00 34.00 -45.60 | 6281093 | 819.17 4000.64
T20 | 6984757 | 631.98 | 10841.17 0.00 | 194.00 -15.50 | 69847.57 | 825.98 | 10825.67
T21 | 68626.17 | 787.83 | 3999.81 | -144.00 34.00 -45.60 | 68482.17 | 821.83 3954.21
T22 | 79454.35 | 77364 | 6311.34 10.50 47.50 -68.80 | 79464.85 | 821.14 6242.54
T23 | 79384.84 | 787.62 | 3869.21 94.00 34.00 -45.80 | 79478.84 | 821.62 3823.41
T24 | 8771217 | 774.23 | 4081.97 10.50 47.50 -67.80 | 87722.67 | 821.73 4014.17
T26 | 1985048 | 557.88 182.44 0.00 | 261.50 | -273.00 | 19850.48 | 819.38 -90.56
T27 | 69851.05 | 561.05 184.53 0.00 | 261.50 | -273.00 | 69851.05 | 822.55 -88.47
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Y direction (cm)

Z direction (cm)

828

1st transform

826 . .
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- L ]
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L ] L]
. Y o
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T [
814 T T T T T T T T ]
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I A= 7ol ©w b i S
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12000 -
1st transform
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X direction (cm)

a9 24 22 F45F Ao =4 A9 Y 23 X-Z B
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A WA ¥ 4 EFTEE sawg ol F 47t
=2
h X Y 7z Y 7z X Y 7z
T1 | 199115 | 81741 | 401121 | -0.00 | 9153 199115 | 81741 | 410274

T2 | 10249.02 816.73 6239.79 | -0.37 91.17 10249.02 816.36 6330.96

T3 | 10229.38 818.47 3820.68 | -0.37 91.17 10229.38 818.10 3911.85

T4 | 19851.80 825.81 | 10822.70 | -0.80 90.74 19851.80 825.01 10913.44

TS5 | 21218.87 818.84 3954.61 | -0.86 90.68 21218.87 817.98 4045.28

T6 | 26899.00 818.45 754418 | -1.11 90.43 26899.00 817.34 7634.61

T7 | 26893.10 81774 | 4003.10 | -1.11 90.43 26893.10 816.63 4093.53

T8 | 32552.92 815.80 579511 | -1.37 90.18 32552.92 814.43 5885.28

T9 | 32563.37 816.86 | 4036.45 | -1.37 90.18 32563.37 815.49 4126.63

T10 | 39167.00 816.67 | 4583824 | --1.66 89.88 39167.00 815.01 467813

T11 | 39180.22 816.07 | 4059.84 | -1.66 89.88 39180.22 314.41 4149.73

T12 | 44868.07 81542+ 425810 | -192 89.63 44868.07 813.50 434773

T13 | 44850.36 815.82 | 406550 | -1.92 89.63 44850.36 813.90 415513

T14 | 50540.34 817.03 | 4586.84 | ~2.17 89.38 50540.34 814.86 4676.22

T15 | 50521.33 817.41 4060.11 | -2.17 89.38 90521.33 815.24 4149.49

T16 | 57154.55 818.50 579941 | 247 89.09 97154.55 816.03 5888.50

T17 | 57138.39 820.39 | 4037.81 | -2.46 89.09 957138.39 817.93 4126.90

T18 | 62810.63 818.60 7546.66|  -2.72 88.84 62510.63 815.88 7635.49

T19 | 62811.32 819.66 | 400027 | 242 88.84 62811.32 816.94 4089.10

T20 | 69845.69 82548 | 10824.57| -3.03 88.52 69845.69 822.45 10913.09

T21 | 68481.77 821.33 3954.01 | 297 88.58 68481.77 318.35 4042.59

T22 | 79462.79 821.04 6241.93+.._~346 38.10 79462.79 817.57 6330.02

T23 | 7947742 821.32 3823.09 | -3.46 88.10 T9477.42 817.85 3911.18

T24 | 87721.27 821.24 | 401519 | -3.83 87.73 87721.27 817.41 410292

T26 | 19850.37 818.90 -90.74 | -0.80 90.74 19850.37 818.10 0.00

T27 | 69850.55 822.05 -8852 | -3.03 88.52 69850.55 819.02 0.00
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3E 12, 3 AW o]lF 2xF A4S A3 (39 em)

o EAAY A T Ay 3l AW g S HRE o) g3

- X Y Z Y Z X Y Z
T1 | 199086 | 81696 | 401348 | -0.00 | 9131 1990.86 | 81696 | 410479
T2 | 1024855 | 81743 | 624207 | -046 | 9096 | 1024855 | 81697 | 633303
T3 | 1022900 | 817.89 | 382308 | -046 | 9096 | 1022909 | 81743 | 391404
T4 | 1985028 | 82604 | 1082092 | -099 | 9056 | 1985028 | 82505 | 1001148
T5 | 2121899 | 81808 | 395546 | -1.07 | 9050 | 2121899 | 81701 | 404596
T6 | 2680844 | 81871 | 754453 | -1.39 | 90.27 | 2689844 | 81732 | 763480
T7 | 2680287 | 81745 | 400166 | -1.39 | 90.27 | 26892.87 | 81606 | 409193
T8 | 3255251 | 81531 | 579439 | -170 | 9003 | 3255251 | 81361 | 588442
T9 | 3256354 | 81668 | 403762 | -170 | 9003 | 3256354 | 81498 | 412765
T10 | 3916668 | 81716 | 458954 | -2.07 89753916668 | 81509 | 4679.29
TI1 | 3918029 | 81589 | 406006 | -2.07 | 8975 | 3918029 |~ 81382 | 414981
T12 | 4486856 | 814844 425875 | -2.39 | 8951 | 4486856 | 81245 | 434826
T13 | 4485030 | 81509.| 406483 | -2.38 | 8952 | 4485030 |- 81361 Y}, 415435
T14 | 5054157 | 817767 4588.19 | 4070 | 89.28 [WE054157 | 81506 4677.47
T15 | 50522.83 | 81742 | 406148 | <270 | 89.28' | 50522.88 | 81472 | . 415073
T16 | 5715654 | | 81866 | 579907 | -3.07 | 89.00 | 5715654 | 815507 | 588807
T17 | 5713818 | | 821.08 | 403844 -3.07 | 8900 | 5718818 | 81801 | - 4127.44
TI8 | 6281294 | 81905 | 7546.25 |4 -3.38 | 8876 | 6281294 | 81567 763501
T19 | 6281093 | 81917 | 400064 | =833 | 8876 | 6281093 | 81579 /4089.40
T20 | 6984757 | 82598 | 1082567 | -378 | S8A7 | 6984757 . 82220 10914.14
T21 | 6848217 |  821.83 . 395421 | =370 | 8853 | 6348217 |¢ W 81813 | 404274
T22 | 7946485 | 82114 | 624254 | 431 | 8807 | | 7946485 81683 | 633061
T23 | 7947884 | 82162 | 382341 | -431 | 8807 | 7947884 |  817.31 | 391148
T2A | 8772267 | 82173 | 401417 | -477 | 8772 | 8772267 | 81696 | 4101.89
T26 | 1985048 | 81938 | -9056 | -099 | 9056 | 1985048 |  818.39 0.00
T27 | 6985105 | 82255 | 8847 | -378 | 8847 | 6985105 | 81877 0.00
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¥ 1314 @A HF A (48] 1 em)
e wEEF (X) WA 2 (Y) AA3F (2)
AB2 A& -126.36 817.41 3742.79
T1 1991.15 817.41 4101.74
T2 10249.02 816.36 6330.96
T3 10229.38 818.10 3911.85
T4 19851.80 825.01 10913.44
PY2 A& 19851.80 825.01 10743.44
T5 21218.87 817.98 4045.28
T6 26899.00 817.34 7634.61
T7 26893.10 816.63 4093.53
T8 32552.92 814.43 5885.28
T9 32563.37 815.49 4126.63
T10 39167.00 815.01 4678.13
T11 39180.22 314.41 4149.73
T12 44868.07 813.50 4347.73
T13 44850.36 813.90 4155.13
T14 50540.34 814.86 4676.22
T15 50521.33 315.24 4149.49
T16 57154.55 816.03 5838.50
T17 57138.39 817.93 4126.90
T18 62810.63 315.88 7635.49
T19 62811.32 816.94 4039.10
T20 69845.69 822.45 10913.09
PYINE 69345.69 822.45 10743.09
T21 68481.77 818.35 4042.59
T22 7946279 817.57 6330.02
T23 79477.42 317.85 3911.18
T24 87721.27 317.41 4102.92
ABl1 A & 89838.77 817.41 3742.97
T26 19850.37 818.10 0.00
T27 69850.55 819.02 0.00
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#1427 3F5EF AT A (F9 0 em)
=4 W (X)) | wFHATE (V) AL E (2)
AB2 N & -126.64 816.96 3745.84
T1 1990.86 816.96 4104.79
T2 10248.55 816.97 6333.03
T3 10229.09 817.43 3914.04
T4 19850.28 825.05 10911.48
PY2 M & 19850.28 825.05 10741.48
T5 21218.99 817.01 4045.96
T6 26898.44 817.32 '71634.80
T7 26892.87 816.06 4091.93
T8 325652.51 813.61 5884.42
T9 32563.54 814.98 4127.65
T10 39166.68 815.09 4679.29
T11 39180.29 813.82 4149.81
T12 44868.56 312.45 4348.26
T13 44850.30 813.61 4154.35
T14 50541.57 815.06 4677.47
T15 50522.88 814.72 4150.73
T16 57156.54 315.59 5888.07
T17 57138.18 818.01 4127.44
T18 62812.94 8156.67 7635.01
T19 62810.93 815.79 4089.40
T20 69347.57 822.20 10914.14
PY1A & 69347.57 822.20 10744.14
T21 63482.17 318.13 404274
T22 719464.85 816.83 6350.61
T23 T9478:84 81731 3911.48
T24 87722:67 816.96 4101.89
ABl1 A& 89840.17 816.96 3741.94
T26 19850.48 818.39 0.00
T27 69851.05 818.77 0.00
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