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Abstract - The existing deflection measurement method has a problem in that it is difficult to directly measure the deflection
because it is difficult to apply to offshore bridges and overbridges. The purpose of this study is to develop a displacement meas-
urement method that can be applied to a section where it is difficult to measure deflection directly. The experiment was con-
ducted by dividing the experiment into short-term measurement and long-term measurement. Short-term measurement was
performed for the purpose of correcting displacement due to the difference in span and steel wire tension, and long-term meas-
urement was performed for the purpose of correcting displacement due to difference in atmospheric temperature and wind speed.
From the experimental results, it was proposed to calculate the correction factor according to the span length, the tension force
of the steel wire, and the temperature change.
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(a) Measurement at upper part of bridge

Steel wire . .
Measuring equipment

(a) Measurement at bottom part of bridge

Fig. 1. Conceptual diagram of non-contact
displacement measurement
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Fig. 2. Composition and principle of the measurement system
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Fig. 3. Short-term measurement experimental setting
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Fig. 4. Short-term measurement experiment overview
and measurement system
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(c) Long-term measurement

Fig. 6. Long-term measurement experiment overview
and measurement system
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YRS YA Table 19] 7 71271942 Erf= %
R A Wsle] 12 BARD/ D)
GG wolal] Folol AUG-HAALDDu) FHE
Fig. 80l LFEPCY. Fig, 80141 2183} B ARDp /D)
£ A VAol U 2 4 Ak

—®— Tension 600 N
—®— Tension 800 N
8 —®— Tension 1,000 N
—®— Tension 1,200 N

Dy/Dys
.S}
I\

Span length (m)
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Table 1. Regression analysis slope of experimental measurement results

Steel wire tension Correction factor for each span (Dp/Dys)
) 20 m 30 m 50 m 60 m 70 m 80 m 100 m
600 2.249 2.886 4.180 4.835 5.717 6.514 7.649
800 2.228 2.758 4.065 4.672 5.310 6.103 7.271
1,000 2.104 2.594 3.608 4.295 5.008 5.381 6.571
1,200 1.986 2.469 3.530 3.965 4.586 4917 6.044
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Steel wire Trend line of ;
tension correction factor (x ix 04) (x 104)
(N) ky
600 ki =0.0691xL+0.8147 691 8147
800 ki1 =0.0640xL+0.8823 640 8823
1,000 ki =0.0565xL+0.9139 565 9139
1,200 ki1 =0.0505xL+0.9728 505 9728
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Fig. 10. Correlation between experimental result (Dp/Dys)
and calculation result (k;)

Steel wire tension Span (m)
) 20 30 50 60 70 80 100
600 2211 2.906 4296 4.991 5.687 6.382 7772
800 2.135 2.766 4.030 4.662 5.294 5.926 7.190
1,000 2.059 2.627 3.764 4333 4.902 5.470 6.607
1,200 1.983 2.488 3.498 4.004 4509 5.014 6.025
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Fig. 11. Representative atmospheric temperature-
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Table 4. Temperature change gradient table

Temperature R

Number | Number gradient

of of

days data 20 m 50 m 50 m 50 m
span span span span

4 3849 0.5036 | 0.3723 | 0.9653 | 0.9332

7 3731 0.5041 | 0.3658 | 0.9785 | 0.9695

11 3585 0.5091 | 0.3707 | 0.9780 | 0.9660

14 3684 0.5068 | 0.3722 | 0.9758 | 0.9655

26 3976 0.5030 | 0.3853 | 0.9760 | 0.9609

29 3337 0.5117 | 0.3813 | 0.9652 | 0.9406

32 3591 0.5019 | 0.3698 | 0.9753 | 0.9633
Average - 0.5057 | 0.3739 - -
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4.3 BAAS AR

1=
g SIE

Al
T5] fIsted 44 L
S} t71 2= 5 ?%—94 JFE aES AAZE
T2 RE 4 (1)J1L A ) Tt 4 1784, B3P
q

k =k +k
= (8.85x 1072 =3.17x 107°C) L
+2.53x 107*C +0.668 3

+(0.595 - 4.46 X 107 L)T

A7V A, ki: A7 2 734 170l
ky: 2 Hslo] g HAA S,
C: A 71EN),
(] ch}(m)
T: ‘3]0151 S AT 2Rt
(°C, 9]: 25 °C — 22 °CQ w] T =-3).

£ 2A4A=,

A 3)2 A 1179, A H 7|2k HItof| mE
HAAAS: AL o=, AFSAoA HASE BRAS
SHAS ISt 7| A ER Z83 4 S Ao o
sl

FA - 2 - o158 WA

o @A AA 2 A-ddte Aol HAEASE @
“gol vtz Hgsprlole Fe7t Atk & Aol AR
A2 A 54 AbelE wiAsH] AAsh 217 2.38 mm
155Eke AFESIITH S 217 Ao] U SAT 27

ok P4gol et = 9 7o) thafolA BxaAL,
Al 3)ol= 734 A A D FAo| s 27| 73A, HEAE,
AT =9] 54 EAJo] v x| Q9)7| wjEof o]
of & F7H A7 T Aoz dtEr.

AsA So] SR BAAS AL FF A7l
A2 gof 907, 7419] 214 % @4 Holo] K Az

l‘l

olo] w2 AATAE AL S|4 HEstofopt itk
E3 730 71 AFE ATAIRI] wt whyshs 27
DA o] S o3t 7149 o], A7HE 100 m o]de]
A9l A% B4 ol HisiAE 27121 A7t Bast A
Efo]Th.

g
olo] Tk WAISHE .3 5 et 8%
o} APe ANstgon, AP AR JA
gt A7 Folol mE HAAS AL
At

@) A7AZNA 7L sl 9 Exo| dge
47 91et RS S on, Ay ATy
A7l mhE L5} 7127] BAAS AL
Attt

=
E
1o
=

@
=
UL,
é
ﬂF
oE
[\)
UJ
[02e]
1o
ol
_>1:
O
U
B
fu)
o

S RE}E] =] 4340 A5 Z(EE A|180%) 2022 10 307



B 8ol =YH FAE o] 87t 1Y

A
e

Al 2

o] =52 @EO)7|&T] AT A
], olo] ZA= Ut

ZF31 B3 (References)

[1] Korea Authority of Land & Infrastructure Safety
(2008) Manual for Utilization and Management of
Diagnostic Equipment, Korea (in Korean).

[2] Ministry of Land, Infrastructure and Transport, and
Korea Authority of Land & Infrastructure Safety
(2019) Detailed Guidelines for Safety Management
and Maintenance of Facilities: Safety Inspection and
Diagnosis, Chapter 1: Bridge, Korea (in Korean).

[3] Cho, N.-S., and Kim, N.-S. (2008) Prediction of the
Static Deflection Profiles on Suspension Bridge by

(4]

(5]

(6]

Using FBG Strain Sensors, Journal of the Korean
Society of Civil Engineers, KSCE, Vol.28, No.5A,
pp-699-707 (in Korean).

Kim, N.-S., and Cho, N.-S. (2002) Estimation of
Bridge Deflection Using Fiber Optic Bragg-Grating
Sensors, Journal of the Korean Society of Civil
Engineers, KSCE, Vol.22, No.6A, pp.1357-1366 (in
Korean).

Jo, B.W., Yoon, K.W.,, Kim, Y.J., and Lee, D.Y.
(2011) A Study on the Ubiquitous Wireless Tilt
Sensors’s Application for Measuring Vertical Deflec-
tion of Bridge, Journal of the Korea Institute for
Structural Maintenance and Inspection, KSMI, Vol.
15, No.3, pp.116-124 (in Korean).

Yun, Y.K., and Ryu, H.J. (2011) Calculation of De-
flection Using the Acceleration Data for Concrete
Bridges, Journal of the Korea Institute for Structural
Maintenance and Inspection, KSMI, Vol.15, No.5,
pp-92-100 (in Korean).

8 o 7R A S e IR, I 50 A 8o ofel9) A AU S ok BAHo] ek B AT A
22 2457 of 2@ 1ol 28T 5 U AASPE NS B0 2 Sul, ZPPAL $H O ANH FA] SH 0 Ax
=7} SIS Ax|stol M9IE SATH oItk ABE W AST AV A2 Lol A2 SR, WIAZL A1
734 2192 Aolo] 3 9] RS BH O R 2 Om, BT ASE 7] 2E 2 B4 Holo] g Mol nYL B0
Saeloich. AR ANTIE A L A 0, LERst] 02 BAS ALALS Aot

W48l : 44, G, o)L, W, 44

308 FHE7Rsks] =8 4348 A5 E(EE A1808) 20224 109



	수평 긴장력이 도입된 강선을 이용한 교량 처짐 측정기법에 관한 기초적 연구
	Abstract
	1. 서론
	2. 측정시스템 개요
	3. 실험방법
	4. 결과분석 및 고찰
	5. 결론
	참고문헌(References)
	요약


