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Extraction of Expansion Length for Expansion
Jiont Bridge using Imagery
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ABSTRACT

A load effect by vehicles running on a road and an increase of traffic is distinguished as a
serious issue in the level of bridges’ maintenance and management since it causes a quick
damage of bridges.

The expansion joint is the most important since it makes vehicles traveling amicable and
stress or additional load harmful to molding patterns minimized. However, it is very difficult to
measure its expansion length since vehicles continue to pass on the expansion joint.
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Therefore, the study could see that it was possible to carry out a qualitative and
quantitative maintenance and management if its expansion length is extracted with images.
The study could acquire three dimensional coordinates of expansion joints with images. As the
results of calculating RMSE of check point residual at 32 points in A area and at 28 points in
B area, both A and B areas had very good results of RMSEsms 0.829mm~1.680mm. As the
results of analyzing expansion length and immediate value extracted by images, the study
analyzed that RMSE of A area was 0.64mm and RMSE of B area was 0.28. The average
residual of A area was 0.60% and the average rresidual of B area was 0.27%. Therefore, it is
judged that it is more scientific and efficient than the past to measure expansion length with
images at the time of repairing and managing bridges in the future.
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TABLE 5. AX|99| ZAHE (Check Point) XA}
NO FzZa|E EEAHOM CDW ZHAHmm) bl
X Y Z X Y Z X Y Z
1 102.744  102.003 9.975 102.742  102.003 9.974 2.000 0.000 1.000
2 102.830  102.096 9.977 102.831  102.097 9.976 -1.000 -1.000 1.000
3 102.755  102.290 9.974 102.756  102.291 9.973 -1.000 -1.000 1.000
4 102.840 102.379 9.973 102.841  102.381 9.972 -1.000 -2.000 1.000
5 102.385  102.351 9.968 102.385  102.351 9.968 0.000 0.000 0.000
6 102.467  102.440 9.969 102.468  102.441 9.968 -1.000 -1.000 1.000
7 102.397 102.638 9.966 102.398  102.639 9.966 -1.000 -1.000 0.000
8 102482  102.727 9.965 102.482 102.729 9.965 0.000 -2.000 0.000
9 102.217  102.812 9.959 102.217  102.811 9.959 0.000 1.000 0.000
10 102.303  102.898 9.958 102.303  102.898 9.959 0.000 0.000 -1.000
11 101.753  102.956 9.948 101.753  102.955 9.949 0.000 1.000 -1.000
12 101.835 103.043 9.948 101.835  103.043 9.948 0.000 0.000 0.000
13 101.765 103.240 9.944 101.765  103.240 9.945 0.000 0.000 -1.000
14 101.853  103.327 9.946 101.854  103.327 9.946 -1.000 0.000 0.000
15 101.583 103.412 9.940 101.583  103.411 9.941 0.000 1.000 -1.000
16 101.671  103.506 9.940 101.671  103.506 9.941 0.000 0.000 -1.000
17 101.302  103.383 9.936 101.302  103.382 9.936 0.000 1.000 0.000
18 101.387 103.474 9.937 101.388  103.475 9.937 -1.000 -1.000 0.000
19 101.314  103.671 9.933 101.315  103.670 9.934 -1.000 1.000 -1.000
20 101.399  103.763 9.933 101.399  103.763 9.933 0.000 0.000 0.000
21 101.124  103.557 9.933 101.125  103.555 9.932 -1.000 2.000 1.000
22 101.206  103.648 9.932 101.207  103.648 9.932 -1.000 0.000 0.000
23 101.134  103.842 9.929 101.134  103.842 9.929 0.000 0.000 0.000
24 101.221  103.934 9.928 101.221  103.936 9.929 0.000 -2.000 -1.000
25 100.757  103.909 9.924 100.757  103.909 9.924 0.000 0.000 0.000
26 100.843  103.997 9.924 100.843  103.998 9.924 0.000 -1.000 0.000
27 100.773  104.194 9.920 100.774  104.193 9.919 -1.000 1.000 1.000
28 100.858  104.279 9.919 100.858  104.280 9.919 0.000 -1.000 0.000
29 100.485 104.163 9.914 100.487 104.162 9.912 -2.000 1.000 2.000
30 100.573  104.253 9.915 100.574  104.255 9.915 -1.000 -2.000 0.000
31 100.213  104.425 9.903 100.214  104.425 9.902 -1.000 0.000 1.000
32 100.302 104.513 9.906 100.303  104.513 9.906 -1.000 0.000 0.000
RMSE(mm) 0.829 1.031 1.323
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TABLE 6. BXI=Q| HAE (Check Point) &Hx
225 EEAHOM(m) CDW(m) ZRHmm)
No H| 11
X Y Z X Z X Y Z
1 96.945 99.004 10.276 96.943 99.002 10.276 2.000 2.000 0.000
2 96.879 98.999 10.279 96.875 98.998 10.278 4.000 1.000 1.000
3 96.724 98.789 10.293 96.724 98.788 10.294 0.000 1.000 -1.000
4 96.663 98.785 10.301 96.659 98.783 10.300 4.000 2.000 1.000
5 96.738 98.664 10.301 96.738 98.664 10.301 0.000 0.000 0.000
6 96.673 98.659 10.308 96.672 98.659 10.307 1.000 0.000 1.000
7 97.006 98.382 10.313 97.005 98.382 10.312 1.000 0.000 1.000
8 96.942 98.377 10.316 96.941 98.377 10.315 1.000 0.000 1.000
9 96.787 98.171 10.331 96.787 98.171 10.331 0.000 0.000 0.000
10 96.725 98.167 10.337 96.724 98.166 10.337 1.000 1.000 0.000
11 97.055 97.887 10.343 97.055 97.888 10.343 0.000 -1.000 0.000
12 96.991 97.881 10.345 96.990 97.881 10.345 1.000 0.000 0.000
13 96.835 97.673 10.361 96.835 97.673 10.361 0.000 0.000 0.000
14 96.773 97.668 10.368 96.773 97.668 10.368 0.000 0.000 0.000
15 97.094 97515 10.367 97.094 97515 10.366 0.000 0.000 1.000
16 97.028 97.510 10.368 97.028 97.510 10.368 0.000 0.000 0.000
17 96.877 97.307 10.384 96.876 97.306 10.384 1.000 1.000 0.000
18 96.813 97.300 10.390 96.810 97.298 10.390 3.000 2.000 0.000
19 97.119 97.273 10.381 97.119 97.273 10.381 0.000 0.000 0.000
20 97.054 97.265 10.384 97.053 97.264 10.383 1.000 1.000 1.000
21 97.145 97.024 10.397 97.144 97.023 10.396 1.000 1.000 1.000
22 97.079 97.018 10.398 97.078 97.018 10.398 1.000 0.000 0.000
23 96.925 96.809 10.413 96.926 96.810 10.414 -1.000 -1.000 -1.000
24 96.863 96.805 10.420 96.862 96.804 10.420 1.000 1.000 0.000
25 97.183 96.652 10.418 97.183 96.652 10.418 0.000 0.000 0.000
26 97.117 96.647 10.421 97.117 96.647 10.421 0.000 0.000 0.000
27 96.964 96.437 10.436 96.964 96.437 10.437 0.000 0.000 -1.000
28 96.902 96.436 10.442 96.901 96.435 10.443 1.000 1.000 -1.000
RMSE(mm) 1.427 0.886 1.680
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NO A= JaFEL TR NO AEL SEFEU = xHmm)
(mm (mm) (mm) (mm mm) =
1 89.95 90.50 0.55 1 39.90 39.50 0.40
2 89.80 90.60 0.80 2 39.85 39.50 0.35
3 89.75 90.10 0.35 3 41.35 41.90 0.55
4 90.40 91.20 0.80 4 38.60 38.90 0.30
5 88.95 89.70 0.75 5 39.00 39.10 0.10
6 89.10 89.80 0.70 6 39.35 39.60 0.25
7 91.20 91.80 0.60 7 39.05 39.40 0.35
8 93.90 94.50 0.60 8 38.75 39.00 0.25
9 92.40 93.00 0.60 9 39.40 39.70 0.30
10 92.50 93.40 0.90 10 39.45 39.50 0.05
11 91.25 92.10 0.85 11 38.95 38.60 0.35
12 92.10 92.60 0.50 12 38.60 38.30 0.30
13 91.45 91.60 0.15 13 37.90 38.10 0.20
14 91.20 91.40 0.20 14 37.70 —37.70 0.00
15 91.30 92.10 0.80 RMSE 0.28
16 92.40 92.80 0.40 3 74 2Hmm) 0.27
RMSE 0.64
¥ 7+ 7 2 (mm) 0.60




oJAtE o4t M MBO|LRS| MEI K / MEZ . UTfof 149
2 Besh AAE 008 WY WIS RA %
2 Wbl #I AT FAYTR =EF
B AFoes S o] &dte] wEe A 35:79-80.

__7}?%1:.% %%1— ‘Z[_Z Iq'%j”]' ZE—I_—% ﬁe%% Oé% Zj]é—l__},\_’ 1999y ﬂ%}: /‘\Jio]%x&_qu %ﬂ-ﬂ’ﬂ?ﬂ%
T+ At o ab AT AApskelie, st 1-2%,
A4S o]l AZFS FEshd HHH o 71—tﬂﬁ-oﬂ = z%uh: 4. oA 2] A 1 5k

o, AAdFe fAHEE & 5 Jdge & F 2] 8(4):123-133.
ASATh o]AY, ANE, o] E b 2005 T X EAHZ A
A, 9G4S ol&3te] AFo] Sl Uk 3 78S o] &3 =EAbEe FUHY ARG

Point)®] zkxfe] tigk RMSEE 4H83 23t

ABAY EF RMSEE 0.829mm~1.680mm<]
g s e Anp) e

A, Gl elaln 2EH AEF A5
e ]ﬂl‘ﬁr" st A3, AXY RMSEE

0.64mm, BA9 RMSEE 0.28mm= #4138}
|

B AT 20089 Feolrsha e TR
Aulel ojs) ATHAE

BET, £57, vlgs. 1995 wde] HAAGe
A1 3314 tﬂfﬂsﬂﬁ of B A7 S

=
e

= A A 13 A 8(3):55-64.

54, weE 2005 FARAFE ARIZ ao A
29 o83 RRo YUY Au FE W

oA A 1 8}3] A 8(4):44-51.

Bosemann, w. 1996. The Optical Tube
Measurement. System  OLM. IAPRS,
31(5):55-58.

David J. Lee. 1994. Bridge Bearings and

Expansion Joint. 2nd ed , E&FN Spon. 212.

Christian Heipke. 1997. Automation of Interior,
Relative, and Absolute Orientation. ISPRS
Journal of Photogrammetry and Remote
Sensing. 52:1-19.

Fraser, C. S. and K. L. Edmundson. 1996. The
Metric Impact of Reduction Optics in Digital
Cameras. photogrammetry Record.
15(87):437-446.

Hans-Gerd Mass. 1997.Concepts of real-time
photogrammetry. Human Movement Science.
16(2-3):189-199.

Peipe, J] and C. Tag. Schneider. 1995. High
resolution still video camera for industrial

photogrammetry. Photogrammetry Record.
15(85):135-139.

Dexter, R.J., R.J. Connor, MR. Kaczinski. 1997.
Fatigue  Design of Modular Bridge
Expansion Joint. NCHRP Report402, National
Academy Press. KAGIS



