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ABSTRACT:

This project is the continuation of the executive results of 2007 to construct an automated monitoring
system, which incorporates the GPS technology and automated monitoring system and works with the
technique of close-range photogrammetry, with Highway 18 in Fanlu Township, Chiayi County as areas
under research. The system gathered disaster information on the slopes along the Wuwanzai section of this
highway to serve as the basis for the understanding of the mechanism of roadside slope disasters by disaster
prevention agencies of all levels and for the research in advance warning and controls.

Typhoons, such as Kalmaegi, Fung-wong, Nuri, Sinlaku, Hagupit and Jangmi struck Taiwan in 2008. In
the duration of these typhoons, observations conducted under this project validated that multi-antenna GPS
could monitor landdlides in the colluviums on Alishan Highway. It was found from the observational results
that the displacement in the area under research could be up to 10 cm per month, and that the landslide
speed exhibits a pattern of mathematical quadratic equation with the starting point of the beginning of rain.
The impacts caused were the severe dlide of Block N2 (Highway 18, 30K, former Bend #4), which had
originaly been among the foci of monitoring, and a very notable tendency of dlide of Blocks N3 (Highway
18, 45K, upper part of the slope) and N4 (Highway 18, 45K, foot of the slope). It is thus indicated that the
strata in the area around the Wuwanzai section of this highway are in an extremely unstable condition, and
requires escalated monitoring in order to maintain the life and property safety of people and travelers.

The automatically monitoring system can detect the movement velocity and the trend of movement.
The information can offer relevant information for management as references to design effective slope
stability engineering and to take precautions before hazards occur by gaining preparation time via spot
monitoring.

The result of this research may provide geology slide information around the Wuwanzai section of
Alishan Highway as decision-making references for the fifth maintenance office, directorate genera of
highways, M.O.T.C.
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REEFAFERELGSE i dd e o g -

43-2 %3 SRR EE

#FLE L4 (m) 2007,1017~18 | 3 = & f 4% (m) 2007,10,19~21| 3% =# & (cm)
B 2h X Y Z X Y z dX | dY dz
GPS1|334.7169 | -173.6945 | -66.1253 | 334.7145 | -173.7077 | -66.1578 | -0.24 | -1.32 | -3.25
GPS2| 285.491 | -218.9558 | -75.3336 | 285.4819 | -218.9744 | -74.8855 | -0.91 | -1.86 | -2.76
GPS3|269.0273| -207.2832 | -77.9727 | 269.0205 | -207.3074 | -77.9852 | -0.68 | -2.42 | -1.25
GP$4 | 270.1067 | -232.2456 | -82.5404 | 270.1033 | -232.2671 | -82.5615 | -0.34 | -2.15 | -2.11

# 4 L4 (m) 2007,10,17~18 |20 = # f <& %(m)2007,10,19~11,121 20 = =4 & (cm)
B2 X Y Z X Y Z dX [dY |dz
GPS1|334.7169| -173.6945 | -66.1253 | 334.7129 | -173.7236 | -66.191 | -0.4 | -291 | -6.57
GPS2| 285.491 | -218.9558 | -75.3336 | 285.4887 | -218.0387 | -74.9328 | -0.23 | -8.29 | -7.49
GPS3|269.0273| -207.2832 | -77.9727 | 269.0205 | -207.3808 | -77.0147 | -0.68 | -9.76 | -4.2
GPS4 | 270.1067 | -232.2456 | -82.5404 | 270.0954 | -232.3301 | -82.605 | -1.13 | -8.45 | -6.46

. X B k4R

#1544 (m) 2007,10,17~18 P %:2;%; 1”‘2% 100 % &4 & (cm)
R 2 X Y Z X Y Z dX [dY |dz
GPS1|334.7169| -173.6945 | -66.1253 | 334.709 | -173.7408 | -66.2009 | -0.79 | -4.63 | -7.56
GPS2| 285.491 | -218.9558 | -75.3336 | 285.4801 | -219.1143 | -74.9693 | -1.09 |-15.85| -11.14
GPS3|269.0273| -207.2832 | -77.9727 | 269.0101 | -207.4551 | -78.0555 | -1.72 |-17.19] -8.28
GPS4 | 270.1067 | -232.2456 | -82.5404 | 270.0846 | -232.4142 | -82.6526 | -2.21 |-16.86| -11.22
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970609 i & &

970821 i & &

hom LR E

(100.399, 100.275)

(100.404, 100.263)

0.012674

(100.442, 100.267)

0.013544

A
B | (100.4382, 100.28)
C | (100.474, 100.283)

(100.477, 100.270)

0.013095

% 5-7 Bl£ 970609 # fr 970821 #: % BC 8- 2 ik L 2 £

970609 i k& G L iRL B E
BC | (100.4382, 100.28) |(100.474, 100.283) |0.036723

970821 ffi & & e LHEZ R E
BC | (100.442, 100.267) |(100.477, 100.270) |0.035425

A~B~C 2 BA R E =R 02 Hblb] = xifem $HRL R E - 4o £

5-8 % [@] 5-5 #751 o

+

£5-8 FHERI(L 67 2 8 HifivhaL)

AZ3%E

BZ2¢E

Ciig

BCH#i (£ 4 2)

THiRE

0.20587m

0.22000m

0.21271m

0.00256m

0.2128m
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Pow B ARBE T E R T H B KA 4B 5-12 977 o
AL R L2 PR A B 5-13 % B 5-14 47 0 od 2 A R
45 R E IS 10 BBk =% GPS8 2 ghix kB & (40 # 5-12 3 4 5-14
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%25-12 e AP EHRERSEF(ZY)

w2 28 Bl
GPS8 | 157.943 144.92925
12 145.8 141.031
23 177.92175 | 132.22325
24 134.611 128.643
25 146.972 130.626
26 168.5495 | 131.8835
27 107.464 132.43025
51 174.65475 | 107.2345
13 147.6255 | 141.064
29 152.615 122.847
50 170.79625 | 125.32375

% 5-13 e AP EHER S X (+F)

om L4 = BRI
GPS8 | 165.121 144.9295
12 151.935 140.445
23 185.882 130.525
24 134.0585 126.573
25 149.951 128.747
26 175.4105 130.135
27 109.239 130.779
51 176.41225 | 101.8135
13 153.969 140.4875
29 151.01925 120.041
50 172.857 122.584

% 5-14 FHIHLFES 54

e
GPS8 959.678 999.864 98.128
12 953.355 995.799 96.896
23 969.382 1002.851 96.630
24 973.514 998.847 97.012
25 970.519 999.293 96.665
26 968.234 1001.810 96.484
27 962.347 988.606 95.442
51 974.370 1001.908 96.195
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13 953.788 1 996.355 | 96.809 13 953.384 | 996.378 | 96.903 | 1/146

29 975.342 | 1000.578 | 97.096 29 975.212 | 1000.376 | 97.104 | 1/250

50 974.629 | 1001.639 | 97.099 50 974.455 | 1001.544 | 97.073 | 1/301

% 5-16 £l % LR AL A

2P L (m)
WP | X | AY | AZ | #A
13 0.404 -0.023 [-0.094 | 1/146
29 0.130 0.202 | -0.008 | 1/250
50 0.174 0.095 0.026 | 1/301
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