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Abstract Recently, disasters caused by extreme weather and the damage caused by them are increasing
worldwide. The interest in disasters, such as earthquakes, typhoons, and ground subsidence, is increasing
in Korea. Korea has enacted a special law based on disaster management, and has built monitoring
systems for individual facility units by building precision sensors and related systems to measure the
displacement status of long bridges and high-rise composite buildings. On the other hand, the
application of a real-time monitoring system is insufficient for slopes, open-pit mines, small and
medium structures due to weather, measurement methods, cost, and constant monitoring difficulties. In
this study, the displacement monitoring method using the total station was studied and the applicability
was suggested through the experiment. Through the research, the concept and operation flow of a
monitoring system that can measure the displacement of the terrain or the structure using the total
station was presented. The monitoring system allows the user to select the location and operation
method of the equipment so that the equipment can be installed according to the site situation, and set
the number of observations, the period, and the observation range of the object. Using the experiment
on the monitoring system, the station was monitored with precision within 5mm, and it was suggested
that the displacement of the object can be monitored using the total station. Further research will be
needed to assess the applicability of monitoring to real slopes and structures.
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T El o

@ &
By T EH A2
= =
TR
T r
L L T r
= a2 L= T = =
v oor m B o om
T
I &l
O1 7 COIE4 Hi &

i [oon » ~ [0.05% ™
moam s =

Fig. 5. Settings for observation point
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Table 1. Specification of total station

Item Description
Angle accuracy 17
Distacne 5,000m
Range accuracy (Imm=*E 2ppm) XD
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Table 2. Observation result - sample

Point X(N) Y(E) Z
DI-11 515457.482 209027.0383 95.7695
D1-12 515457.482 209027.0383 95.7695
D1-21 515457.4126 209027.3551 98.8358
D1-22 515457.4126 209027.3551 98.8358
D1-31 515457.0365 209029.0971 101.383
D1-32 515457.0365 209029.0971 101.383
D1-41 515455.9808 209032.9436 102.8995
D1-42 515455.9808 209032.9436 102.8995
D1-51 515455.3764 209036.9527 101.4057
D1-52 515455.3764 209036.9527 101.4057
D1-61 515454.96 209038.8146 98.7125
D1-62 515454.96 209038.8146 98.7125
D1-71 515454.8604 209039.1421 95.8751
D1-72 515454.8604 209039.1421 95.8751
D2-11 515563.7145 209056.2139 93.3999
D2-12 515563.7145 209056.2139 93.3999
D2-21 515554.599 209051.4616 93.6608
D2-22 515554.599 209051.4616 93.6608
D2-31 515544.2507 209051.6661 93.5667
D2-32 515544.2507 209051.6661 93.5667
D2-41 515535.1236 209047.0097 93.8281
D2-42 515535.1236 209047.0097 93.8281
D2-51 515534.514 209049.4168 93.6587
D2-52 515534.514 209049.4168 93.6587
D2-61 515505.7619 209040.3098 94.0713
D2-62 515505.7619 209040.3098 94.0713
D2-71 515505.2368 209042.7412 93.8945
D2-72 515505.2368 209042.7412 93.8945
D3-11 515476.5035 209033.7655 94.2977
D3-12 515476.5035 209033.7655 94.2977
D3-21 515475.98 209036.1845 94.1346
D3-22 515475.98 209036.1845 94.1346
D3-31 515447.1225 209027.3974 94.5735
D3-32 515447.1225 209027.3974 94.5735
D3-41 515446.6044 209029.812 94.4328
D3-42 515446.6044 209029.812 94.4328
D3-51 515417.8451 209021.1366 94.7702
D3-52 515417.8451 209021.1366 94.7702
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Fig. 9. Graphs of observation result
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Fig. 10. Example of target locations for open-fit
mine monitoring
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