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Soil Characteristics according to the Geological
Condition of Natural Slopes in Busan Area
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The Landslide in natural slope is occurred mostly by a heavy rain of the summer. This landslide is influenced in
soil property of the surface than the rock mass. Soils in natural slope are created by weathering phenomena of the
bedrock. These soils differed to the geological conditions such as sedimentary rock, metamorphic rock and volca-
nic rock. Therefore, estimation of landslide in natural slope is the most important analysis of the bedrock distribu-
tions and soil characteristics. This study analyzed the soil property to the natural slopes of Busan area where is
distributed to volcanic rock, granite and sedimentary rock. Soil sample conducted various soil tests for estimate the
soil physical property and soil engineering characteristics, and analysis of the correlation of geological conditions.
In the experiment result, soils were mainly classified by a clayey sand. It is also established that 1.07~1.99 kg/em?
for wet density, 28.2~39.6° for angle of shearing resistance, and 8.10x10°~8.38x10%cm/sec for coefficient of per-
meability. From the physical parameter, the soils are estimated to the permeable ground with good shear strength,
and soil properties are showed a differential tendency for each geological condition.
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Fig. 1. Geological map of the study area: @ , Bakyang Mt,; ® , Kudeok Mt.; © , Hwangryeong Mt.; and @ , Jang Mt.(Chang et

al, 1983; Kim et al, 2003).

X M=o ME EASY

FL ofF W& el zAG o] AwIAE
gen 7t FolAW AA S o] f{FSHA "o
(Atterberg, 1911). T EZANH 7142 Q% %
S7F B 749 AR SRS EFS AL A
Fo| AeHAY *édrﬂg} 7‘% ARl FE
wy, & dBgslE AYE = -
FEroeM WP 23t AR Y A7t xfE
). 3, EF9] Fpulrt Al DA 28
o} A 2 A9olx kst Aol o12A4 Ho o 4
A BHE 4 A& Aok AR BEZX 1159
Aele 7HEs 7=E R XEEY dRdes U
UERE = Qe o5 AN &, JuE¥ %
o) we} FA gEAY 244 XA EFol duht
51 298} she oRldEiss 93 BAE 7
A4 9], 2005). Holtz and Gibbs(1956y= A&
& 53l BN o8 5908 ERSl 2 R
Aol AkAalzhe Mg v ot Autee A2
I APz E*lilt RAoE, EFAPME A
GalAHS A = g AL S g dds

T

1

i

%

O

25l

o] A Eofok s} Darcy(1856)— Al
22 o) 5508 B SW a%
FE AAE v} ot = Das(1998)o1] 40}
o] Fde Aol A4 ?JE%’— , e 271 3 Hl
&, FEUA AR 2 ESY I3E § 01617%
aglef| Jge wron &3], AT A
A} vl WHsA A" 28y BeASE
&4, o8AT, 7, 7 2 ds —JJr w9z
& A 7] Wi olF 84F FFATE JIHH
o7 2l %k AHHENA Fa OWE 285
T ok AAS 220055 EZOAM FEAIFS B¢
Afe vy & 4R9E THe 2402 43
vl A #AE ZHera B bk ok
EZe gite] Eglg 2 glehy s
(weathering), &3] 22 (solution) 5o 25l mAIF =
Z4E2 HIgo] FAE ZolrhFHAT, 1999). mEbA

' oXx

bﬂ
)
J“&
B}

O

o Ao RESR= EAEHE 1 Ade] BEsL
e APzt B duslel lome ghie) &
TEYE IS B30l BelA U FuA B4 &
F8 5 e Aolrh ATARY A APe 3,
B¢ B HHYAG 0w A PR o BN



Das(1983y= A/deje] EFolr 74 &7
4}, 27), e 74 T F9 FR(structure)o} T
A7b Qi sk o] dtolMe YRkl B3 wid
e 2 FEekE A7 AlLEA gkod s, 1
v 2 7138 5o AdAARRE o5 YRS *
A3l%ich

Fig. 28 A7A99 ESS SYEFHUSCS)l ¢
ajo] FEEE Zlot). Fig 2()pellA B vieh o] &
Fxe] EELS SW-SC, SW, SC ¥ SPSC 5o
ARz HeAugAuio g BREY 2 45
3 YEFAS Hole A& UERith o] AAEE
AR R AR FGL Fig 2(beliA Hi uke} 7o)
61%A=7t SW-SCH SWEA w7} 453 &8 ©
Aedngo)l %A% SP-SMA SPEA Y=JH B

SW-SC SwW
43% 23%

SWSM omsp-sM sp SP-SC 16%

2% 2% 4% 7%

(a)

13%
SP-SC

SP
%
30% % 2%

()

2l gefol Ay HEARRE AR Ut AUA
o Autrez Uurt Fig FEARA Lo 2A
Fig. 2(c)olx19t 7¥o] 94% =7} SW, SW-SC & SC
2 E5H 2l HEgAAE AvH o2 e )
ot} fA13 RS HolEdl, 87% AUt SW, SW-
SC 2 SCEA 53t Ye2Ade Hols HEARIYA
wo g BREh} 13%AX7t SPe SP-SCEA] Akt
g73ee] 5% 2 6% A% vjE] EEd dnzAY
H7t ) ol T Ao FAMEUTFg 2(d). 1
3t Ao B upef go] HAHYAY EFo] =FF
=9] H]go] ErlE sh AAHoZE YmzAol ¥
3% EzAwe g RRES & 5 Stk

71224

Fig. 32 A7AY B3 uigt E¥]4 42L& Adx
292 U3 Aol HFe U4 23 BE
E9| 79 Savgdd AFALE 710 494,
AAH o2 249~3.029] HWHEM Het 2.640I}. 5}

ar
hu)
d

e
mlﬂ

SP-5C SPSP-SM SM  gw-SM
9% 2% 3% 3% 4%

SW 43%
18%

(b)

SW-8C

bod SP-SC SC

(d)

Fig. 2. Classification by USCS of soil samples according to geological conditions: (a), total samples; (b), volcanic rock; (c),
granite; (d), sedimentary rock; SW, well graded sands; SC, clayey sands; SP-SC, poorly graded to clayey sands; SW-SM,

well graded sands to silty sands, and SM, Silty sands.
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Fig. 3. Physical properties of sampled soils according to geological conditions: (a), specific gravity; (b), moisture content;
(c), void ratio; (d), degree of saturation; (¢), sand proportion, and (f), silt and clay proportion.
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1976).
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Appendix L. Ranges and mean values for specific gravity, moisture content, liquid limit and plastic limit of soils according to

geological conditions.

Specific gravity

Moisture concent (%o)

Liquid limit (%)

Geology Plastic limit (%)
Range Aver. Range Aver. Range Aver. Range Aver.
Volcanic rock 2.49~3.02 2.63 10.20~52.60 28.11 24.46~57.48 34.60 10.96~34.88 19.93
Granite 2.58~2.71 2.64 8.09~37.83 19.79 21.35~41.52 30.48 10.64~23.85 16.44
sedimentary rock 2.58~2.72 2.65 9.64~35.13 20.60 25.06~-41.76 31.36 11.43~22.89 17.34

Appendix II. Ranges and mean values for void ratio, porosity and dry density of soils according to geological conditions.

Geology Void ratio Porosity (%) Dry density (g/)
Range Aver. Range Aver. Range Aver.
Volcanic rock 0.60~2.25 1.15 33.26~89.51 61.21 0.77~1.63 1.24
Granite 0.63~1.44 0.97 49.16~86.16 65.85 1.10~1.59 1.35
sedimentary rock 0.65~1.36 1.04 39.37~86.75 69.54 1.12~1.59 1.31

Appendix ITL Ranges and mean values for cohesion and angle of shearing resistance of soils according to geological

conditions.
Cohesion (kgem®) Angle of shearing resistance (%)
1
Geology Range Mean Range Mean
Volcanic rock 0.001~0.071 0.022 28.5~39.6 34.0
Granite 0.005~0.066 0.018 28.2~35.5 324
sedimentary rock 0.001~0.068 0.023 29.8~39.5 36.5

Appendix IV. Ranges and mean values for permeability of soils according to geological conditions.

Geology

Range of permeability (cm/sec)

Mean values of permeability (cm/sec)

Volcanic rock
Granite
sedimentary rock

8.10x107~5.72x107
1.04x104~7.68x102
1.90x104~8.38x10?

9.88x10~

1.46x102

9.69x103




