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Monitoring of Slope Movement Using Global Positioning System Surveying
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Abstract

The Global Positioning System (GPS) and total station surveys were conducted together to
monitore movement of a large cut slope. The data obtained in the study have been analysed and
presented in this paper, forcusing on the method to process the GPS data and the comparizon of
displacement detection accuracy between GPS and total station. After improvement by adopted net
adjustment procedure and an arithmetic mean method, the result from GPS are more accurate than
the total station. It is proving that GPS is one of the reliable tools for detecting displacement in

monitoring of slope movement.
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Fig.1 GPS observation net for slope movement.

Table 1 Coordinates of GPS base points (WGS-84)
andthose of standard deviations after net

adjustment.
Latitude S.D [Longitude S.D | Height | S.D
3red | (mm)| 13722 | (mm)| (m) | (mm)

BS-1 | 32.879014 | 0.524 | 35.171961 | 0.537 | 219.8094| 1.453

ND-1] 36.55897¢ | 0.551 | 12.062750" | 0.591 | 343.7328| 1.567
ND-2 | 23.867873 | 0.519 | 17.028572" | 0.532 | 311.0663] 1.425
TTY | 33.137237 | 0.440 | 27.884784" | 0.482 | 148.7764] 1.279
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Fig.2 A relationship between baseline slope and
standard deviation.
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Fig.3 Horizontal movement of KM-18 detected by
GPS using a base point TTY.

Table 2 Standard deviation at the point of KM-12.

Deita N (m)| Delta E (m) | Deita U (m)
KM-12(BS-1) 0.002 0.002 0.005
KM-12(ND-1) 0.001 0.002 0.007
KM-12(ND-2) 0.001 0.001 0.008
KM-12 (TTY) 0.001 0.001 0.002
KM-12 0.001 0.001 0.003
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Table 3 Standard deviation of baseline slope and
hight at the point of KM-12 measured
by GPS using a base point TTY and total
station using a base point BS-1.

T.S GPS
Delta B.L{ Deita U |Delta B.l§ Delta U
(m (m) (m) (rg}___‘
S.D 0.001 | 0002 | 0002 | 0.002

B Middie Point BS.-1

¢ :Angle from Y axis

Fig.4 Schematic of horizontal
measurement of total sta
points.

eITor property in a
tion using two base

Table 4 Standard deviation of displacement

components at the
detected by GPS after

int of KM-12

arithmetic mean

and total station using two base

points BS-1 and BS-3.

Fig.5 Horizontal movement of
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KM-12 detected by

GPS after arithmetic mean and total station
using two base points BS-1 and BS-3.
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