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Abstract In this study, experiments were conducted to establish appropriate measures for slopes with
high risk of collapse and to obtain results for minimizing slope collapse damage by detecting the
micro-displacement of soil in advance by installing a laser sensor and a vibration sensor in the landslide
reduction model experiment. Also, the behavior characteristics of the soil layer due to rainfall and
moisture ratio changes such as pore water pressure and moisture were analyzed through a landslide
reduction model experiment. The artificial slope was created using granite weathering soil, and the
resulting water ratio(water pressure, water) changes were measured at different rainfall conditions of
200mm/hr and 400mm/hr. Laser sensors and vibration sensors were applied to analyze the surface
displacement, and the displacement time were compared with each other by video analysis. Experiments
have shown that higher rainfall intensity takes shorter time to reach the limit, and increase in the pore
water pressure takes shorter time as well. Although the landslide model test does not fully reflect the
site conditions, measurements of the time of detection of displacement generation using vibration
sensors show that the timing of collapse is faster than the method using laser sensors. If ground
displacement measurements using sensors are continuously carried out in preparation for landslides, it
is considered highly likely to be utilized as basic data for predicting slope collapse, reducing damage,
and activating the measurement industry.
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Landslide, Rainfall Condition, Moisture Content, Pore Water Pressure, Laser Sensors, Time of
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Fig. 1. Small-sized indoor landslide model equipment
(a) Small-sized indoor landslide model pattern diagram (b)
Small-sized indoor landslide model (c) Artificial rainfall system
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Fig. 2. Measuring device
(a) Laser sensor (b) Pore pressure parameters (b) Moisture meter
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Fig. 3. Vibration sensor principle and photographs
(a) Before acceleration authorization (b) After acceleration
authorization (c) Installation photograph (d) Photograph
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Fig. 4. Vibration analysis system

B o Ao Az E M&737] Ao o
FARL 7RIl 3PSt FSHEES AMgSlon, AR
Ak EAS goter] flote] +9€ B4 AIY
Z¥= Table 13} Fig. 59 Zth.

©)

s
ERE

Table 1. Results of indoor physical test

Sortation Test results Remarks
Wn(%) 4.2
Gs 2.65
LL(%) NP
Attl.erb.erg PLO%) NP
imit
PI(%) NP
4.75mm(%) 80.8
Sieve 2.0mm(%) 68.6
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Fig. 5. Grain size distribution curve
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Fig. 6. Pore water pressure measurement result
(a) Upper area pore water pressure meter at 200mm/hr of
rainfall (b) Lower area pore water pressure meter at
200mm/hr of rainfall (c) Upper area pore water pressure
meter at 400mm/hr of rainfall (d) Lower area pore water
pressure meter at 400mm/hr of rainfall
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Fig. 7. Moisture measurement result

(a) Upper area moisturemeter at 200mm/hr of rainfall
(b) Lower area moisturemeter at 200mm/hr of rainfall
(c) Upper area moisturemeter at 400mm/hr of rainfall
(d) Lower area moisturemeter at 400mm/hr of rainfall
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Fig. 8. The scene of the landslide
(a) Landslide at 200mm/hr of rainfall (b) Landslide at
400mm/hr of rainfall
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Fig. 9. Displacement measurement result

(a) Upper area laser sensor at 200mm/hr of rainfall
(b) Lower area laser sensor at 200mm/hr of rainfall
(c) Upper area laser sensor at 400mm/hr of rainfall
(d) Lower area laser sensor at 400mm/hr of rainfall
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