G %

N EMEREER(PS—1)S FIAS
W7D RTREN 3907 Bl 5

Prediction and development on technics of landslide prospecting
by seismic refraction(PS—1)

Kim, Jae Heun

ABSTRACT

This study was carried to find out the soil characteristics of landslide site and to
develope landslide prediction method by seismic refraction prospecting. For these aims,
landslide condition and travel time were investigated at 68 Landslide sites over the
country during 1990 to 1991. The results were as follows.

1. The surface of rupture was included mainly in C layer. Its Hardness was less than
3kg /cni at the upper pare of landslide.

2. When the profile line length was 20m, the range of travel time was 40 to 90 msec. The
travel time did not differ between bedrocks.

3. Refraction distance ranged from 1 to 7m and mean of that was 2.5m. Travel time was
increased according to receiving distance without large variance in the refraction dis-
tance but that was appeared large variance out of the refraction distance on slope that
has shallow soil depth and discontinuous ground surface. Therefore, the spread distance
must be shorten to 10—15m.

4. The seismic velocity at the first layer(layer of rupture) was less than 500m/sec by de-
gree of weathering and the velocity at the second layer decreased in order of Granite>
Granitic gneiss>Sedimentary rock.

5. The first layer observed by seismic refraction was contained C layer that has parent
material and weathered rocks of hardness 10 —20kg / cni.

6. Among the range of seismic velocity was less than 200m/sec in 63% of the total plots,
200 —300m/ sec in 34% and 300—500m /sec in 3%.

7. There was a proportional relationship between seismic prospecting soil depth and execu-
tive soil depth, and seismic propection soil depth was about 10 to 20cm deeper than the
order.
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Table 1. Numbers of plots classified by bedrock.

[ Bedrock Survev aumbers
Igneous rocks 24

Metamophic rocks 23

Sedimentary rocks(Sandstone, 1

Limestone, Mudstone)

Total %
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Table 2. Soil characteristics of landslide sites by bedrock

Weathering Soil Landslide Landslide
Bedrock L
process Characteristics occurrencerate arearate
o Igneous - Bedrock— stone |- Generaly, thick C horizon, deeply weath- Very high Large
rock debris—Sand ered. low cohesion, high premeability
- Granite - Bedrock—Sand | gravel layer under B or ¢ horizon.
- Andesite + Bedrock—Stone |- Presence of sliding surfaces of clay layer High Large
debris between A and B—C layer.
- Bedrock—Clay |- Wethering debris of cubic sharp.
- Consistent weathering C layer and high
permeability.
o Metemorphic |- Bedrock— - Deep soil depth. High Very Large
rock Gravel—Sand |- Hard clay layer on C layer
- Gneiss - Bedrock—Clay |- Gravel layer under B layer.
- Schist
- Phyllite
- Slate - Bedrock—Clay |- Gravel layer under B horizon. Middle Moderate
- sliding surface of clay layer.
o Sedimentary |- Bedrock— - Low cohesion and high permeability. Low Small
rock Gravel - Gravelly, gravel layer under B horizon.
- Sandstone - Bedrock—Sand
- Shale - Bedrock-+Clay |- Gravel layer or sliding surface of clay layer Low Small
- Mudstione under B horizon.
- Limestione - Gravelly
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Table 3. The ratio of soil particle size by soil
layer (%)
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Soil layer C, layer C. layer
Soil
paticle size(mm)
<20 54 35
20-4.8 33 27
>49 13 38
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Table 4. The range of seismic velocity by bedrock

Bedrock Layer Seismic velocity(m/sec)
. First layer 66 —300
Granite o ond layer 307 - 1360
Granitic | First layer 67 —475
gneiss Second layer 285—889
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Table 5. Landslide frequency and mean area per

site by seismic velocity

Seismic velocity | Landslide freque | Mean area per
(m/ sec) ney (%) site(m')
200 63 8%
200~300 34 890
300~500 3 830
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Fig 1. Distribution of occurence frequency for first and second layer by seismic velocity on
landslide site
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Fig 2. Comparision of seismic prospecting soil

depth and execute soil depth
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Table 6. Suseptibil y to landsliding by of seismic

velocity
Seismic velocity(m/ sec) Suseptibility
>200m / sec severe suseptibility
200 -300m / sec moderate -
300—500m / sec liittle .
<500m / sec stability
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