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Abstract
The measurement of the conditions of industrial infrastructures as a means to determine the

rate of deterioration of various structures such as roads, railroads, bridges, ports, etc. are
quickly becoming important in South Korea. The maintenance market with measuring
instruments has become bigger but the research for the external environment conditions which
influence the performance of the measuring instruments is insufficient. In order to examine the
performance of the measuring instruments by the seasonal change, this study collected and
analyzed data from measurement instruments installed in domestic slope, and observed the
characteristics of measured displacements due to seasonal temperature changes. This study
shows that collecting and analyzing technical data and systematic and specialized research for
monitoring soil behavior affected by the external environment conditions are needed for the
nation’s major industrial infrastructures.
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<Table 1> Slope measurement sensor types
Measurement targets Measuring items Main sensor
ground expansion displacement extensometer
ground surface ground tilt change inclinometer
displacement topple rotation topple switch
rockfall detection ground detector
slip surface location pipe strain gauge
i — insert inclinorlneter
. Slip surrace location stationary inclinometer
underground displacement o p— extensometer
multistage extonsometer
uplift, subsidence displacement meter
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<Table 2> Installation sites of measurring instruments

No Site Measurement term sensor types
1 A 2009.01.02.~2012.10.02. extensometer

2 B 2010.01.05.~2012.01.05. extensometer

inclinometer

3 C 2009.06.11.~2012.06.11 extensometer

4 D 2010.01.18.~2011.12.30 extensometer
inclinometer

<Figure 1> Location of measuring instruments installation: (left : site A, right : site B)

<Figure 2> Location of measuring instruments installation(site C)



Displacement (mm)

Displacement (mm)

Characteristics of Measured Displacement by Seasonal Temperature Changes 151

80 80

@ TTWI — TTW3 —A— TTWS I @ TTWI —+ TTW3 —A— TTW5 —%— TTW7 —%— TTW9
60 = —O- TTW2 —O— TTW4 —X— TTW6 60 |— —©— TTW2 —o— TTW4 —X— TTW6 —%— TTWS —& TTWI0
40 E 4w}
20 L é L Noriio e |

- <k R

L =] L

Q
£ 0

L 8 L
20 3 20

L s L
0= 8 o
-60 — -60 [—
sl | | | I I 1 1 I 0L | | | | | I ! I
01/01/09 06/01/09 11/01/09 04/01/10 09/01/10 02/01/11 07/01/11 12/01/11 05/01/12 10/01/12 01/01/10 04/01/10 07/01/10 10/01/10 01/01/11 04/01/11 07/01/11 10/01/11 01/01/12

Elapsed time (mm/dd/yy) Elapsed time (mm/dd/yy)
(a) Site A (b) Site B

80 - o 30

| > IRSL —— TRS3 —A= TRSS' ~F—~TRS7 —#— TRSY ~@- TRSI —+ TRS} —A— TRS5 —V— TRS7 —— TRS9 TRS1
60 |- O~ TRS2 —&— TRS4 —X— TRS6 —*— TRS§ B~ TRSIO s 60 |— —O— TRS2 —©— TRS4 —X— TRS6 —#*— TRSS —B- TRSI0 TRSI12

L Japen.
40 - 4 B i A 40

L L
20 i 20

Displacement (mm)
=
L e S L

-60 RS TRS13 TRSIS TRS17 -60
" TRY2 TRSI4 O TRSI6 | TRSIS 1 TRSY \ - i i ! i i i i
06/01/09 11/01/09 04/01/10 09/01/10 02/01/11 070111 12/01/11 05/01/12 10/01/12 01/01/10 04/01/10 07/01/10 10/01/10 01/01/11 04/01/11 07/01/11 10/01/11 01/01/12
Elapsed time (mm/dd/yy) Elapsed time (mm/dd/yy)
(c) Site C (d) Site D

<Figure 4> Changes of ground displacement according to time variation
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<Figure 5> Temperature changes and rainfall data during measurement period
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<Figure 6> Displacement variation by temperature changes in site A
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