creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

oW

T

8

2022

il
4
oF
o

ol



SEX

19 Ate)e] EASA o
g o

24 B

A Study on Soil Properties and Cause Analysis of Landslides in

Honam Region

20221 84 26¥

Collection @ chosun



B

—

NH

-
E
H

e

Tor

o
Ho
o
g
HJ

3]

o

4

2022

Tor

Ho

Collection @ chosun



o
i

A
E

E
Tor

e

X

N

A
=

E
Tor

re

X

Nd

-
g

E

o

X

~

Nd

6

2022

Collection @ chosun



ABSTRACT
Al 1 A A B 1
1.1 QF AT B A s 1
1.2 S TFEIETE v 3
1.3 ATUE @ AT HFH oo 6
A 2 A O|ZA HY T e 7
2.1 S B U AAFEL Y] EA] oot 7
2.2 AEAFE] HFAD T 7] L] 2 oot 1
R T SO 13
2.4 BEXFEQ Z]E O] E i 17
241 BX 3 B G BF e 17
242 BEXFEY QA B A s 29
243 BEXIEY G 8FE E A 28
D5 T FN B e e 35
2.6 AFT QFA B AL oovvrrsrrssrmssrsssressiressse sttt 38
A 3 A AFA DY AAEH EA i A1
31 THQ s 41
3.2 AFA D Y L KA, HFEA i 49
3.2.1 A E L R E A o 42

Collection @ chosun



329 ?jl}g-l_ﬁj_/\é .......................................................................................................... 50

3.3 AT R G ZFLE A ottt 53
3.4 AFAGY AALE] EAZAF AT o 57
3.5 AT A DY EFEA s 61
3.5.1 BB A Al B A T oot 63
T I i BT - = OO 66
3.5.3 R AY AAH R DY EFZEA 69
A 4 F AubAG AARTD FNE 70
4.1 TP B s 70
A1.1 AFTEA] BA] s 79
4.1.2 B FEAD o 75
41.3 AE EAITE T s 77
4.2 AGZFE AFA BBl e 79
421 37} E20] AFE AR RE s 79
422 87 E20] PEOFZZF A R E s 83
423 Hulol E20] A AR RE s 36
424 Anpolr E20] PEUFFHZF AR TG s ]9
4.3 AL AARDY G FA AZT s 92
431 37t EZo] AFH AARY I e 94
432 7 EZo] YEuEZ AR RE HZ s 96
433 Hnlt E20] HAZFEH AA TG A s 08
43.4 Buet B0 YEuEZ AR Y HD s 100
A 5 A ARFE] FX] B A] s 102
5.1 HE @ AFHOFA S A] oo 102

Collection @ chosun



5.2 X] ]i]_]_'}—}‘]' @j‘q. ................................................................................................. 107

5.3 /}_]_—/\]-EH }\]L]-E]_Q_l:g .).F-j] -3]]@' 7‘_:,3_34_ .................................................. 115
5.3.1 AEFA B I s 115
532 }\].%?_]_—Xél sﬂ)_\j' @jq. ................................................................................... 120

Xﬂ 6 7((;" g% ........................................................................................................... 125
%ﬂ%% ....................................................................................................................... 127

Collection @ chosun



45
69
73

77

79
80
80

EJ%JQ] o%g] TEA] 7|55 corereeemnmnniii

T

Al

=

[}

4.2 SPSS

VA
it

=K

—

i~

ZO

o
fl
or

o

™

T
i~
ol

e
itz

_ZMO

o)

80
.83
84
84

T
xr
Th

T
M

T
~r
el

)
T

g

_50

27|

34
36

TH

5 5ARA o

410 379 E

=
it

K

o

87
87
87
-89
90
90

el
or
of
nll
i

I~
KR

o

i

S|
A

o] 231

=

whoh 3

R

i

v

4.14

-
it

=
el
or

o

™

N
:AE

prl

ol

g

o] 2]

=

o

whe &

R

i

417 ¥

-
it

90
109
-+ 113
=124

i

;51 ;IH et a ettt ettt eea e a et ettt ettt a e a e a e ea e a e a ettt teateataataatnaenas
of Ab&¥ A

il

A
!

A}
LS|
g

o)

¢
0

X

3

3% 5.2

_iv_

Collection @ chosun



==
I 21 FEo] W2 AFAFE] Q] B e 10
a8 22 AHEg ] wE EH]E T T A e 14
a8 23 AAHET 9} O (ALETFE) O] AFTIA] e 15
O 24 AT A A Ao EAF AFTIA] s 16
18 25 EA G BFO] BELEL s 17
I 26 AFEAF| ThF A AT o 18
18 27 AL EAO ThEE R HEAFE] e 19
1% 2.8 B BFE O] 4AF TJEIE e 19
1% 20 EESFE O] AAF H ZAF THA| ceereeeereeeeeseees st 20
a9 210 EXFENA W E Mohr-Coulomb®] T3 FEFA e 24
2% 211 SESHAZTY HITFFB O] THA] e 25
8 212 AEA BEALY 5 EA TEA] 29
2% 213 9 EFHo| WE FZLEA TG S8 29
18 214 W2z WEle] B BFEEAI TG FH| e 32
219 215 p-qEoll A ¢ Mohr-Coulomb 33 tE o2 E o] F55H54 34 34
17 216 ZFOA] Z NG| B e 35
a9 217 A2 Qs LA E AFHY H3] O] s 36
28 218 A E A A HH 0| ZFLEFE B] e 39
28 31 AX Y AFAFE] Z] B I e 42
1] 32 AFNEL G e 43
18 33 EF FFE-2] HEFH HEGE o 44
TIT] 34 ZTI T I ettt 44
TR 35 AR Y R B I e 46
18 3.6 AX S T]HEOFO] BEZFOFT corvreriierineniiieri s 46
& 37 BRI ARAFE] A B IE crerereeesssseeessssssssssssssssssssssss s A7
18] 3.8 ARAFE] FEHl ZJAFEL I IE ottt 48
18] 3.9 BAG A ZLIE oo 49
T8 310 AR D A B A 51

Collection @ chosun



52

0

il

<0
oH

BT

—_—

a9 311 B*

o4
o6

—_—

i

o 74

—_—

9 3.13 BX

o3
39

—_—

a9 314 AX
19 3.15 BX

o

R

K

o} %)

—_—

60

62
63

—_—

2 317 AhAE A ol A <]

1y 318 d¢X

64

65
67

68
73
16}
78
05
. g7

—_— —_— — —_— —

—_—

j—

il
;O#

ol

el

Njo
T®
!

o

1

NORER

b2

A

1Y 46

v} A

A

i

a9 47

I8 51 AA

103

105
106
106
107
109

e 1 sAgd

el e 2

wele 3

a4 53 A

a9 54 A

¥ 55 A

—_—

—_—

110
111

E%Eﬂ TLANE—2 weeeererrrerrrrereeereeittii e

= Vi

Collection @ chosun



111
112
114
116
117

% 510 GAFZ T S AITETE LIne—3 reeeeeereereeresere s

TS = = N 5Ty OSSOSO
o AR&
o AHAbe A

7}

511 ¥4+4

a4

g
Hr
-

A
Wk
o
2
gl

ﬂl

£e

Hr

el
il
o
w

X
3

-

ral

ol

1

j—

118
120
122
123
124

E‘H)‘\jl

g

_ = = = ==

—_——— — — —

—_—

a7 513 A%
a9 514 AX
a3y 515 AX
1y 516 AX
g 517 AX
1Y 518 A%

o Aabe A

—_—

o Abatel 4

—_—

o AbAbe) A

—_—

o AbAbe) A

—_—

AALE A

—_—

= Vii -

Collection @ chosun



ABSTRACT

A Study on Soil Properties and Cause Analysis of

Landslides in Honam Region

Jeong, Chan Wook
Advisor : Prof. Kim, Daehyeon, Ph. D.
Department of Civil Engineering

Graduate School of Chosun University

The purpose of this study was to identify various characteristics of landslides

based on large-scale landslides that occurred in the Honam region. The major
landslides that occurred on natural slopes were summarized from the
geotechnical point of view through accurate analysis of each geological type of
soil characteristics related to landslides. In addition, a model that easily calculate
the shear strength, which 1is considered a significant factor influencing
landslides, was proposed based on the results of analysis of the characteristics
of the ground parameters, which are the main factors of landslides. Finally, the
effect of rainfall intensity on landslides was analyzed through infiltration
analysis and slope stability analysis for each scenario of large-scale landslide
occurrence in the study area according to the change in rainfall intensity
conditions.
The soil characteristics of gneiss and granite with different geological conditions
were analyzed in regions where landslides were concentrated due to heavy rain,
showing different soil properties depending on the geology. It was found that
the void ratio and porosity were larger in gneiss soil than in granite soil and
that the dry unit weight was larger in the granite soil layer than in the gneiss
soil layer.

The correlation among soil properties, permeability coefficient, and shear

— viii =
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strength parameter was analyzed in the soil layer of a natural slope where
landslides occurred, and using the correlation equation derived from them, the
change in the dependent variable (shear strength) were predicted from the
change in the independent variable (basic physical property).

The result of analyzing the correlation with ground parameters using statistical
technique showed that the adhesive force, a shear strength had a significant
correlation with the fine—grained soil content and the uniformity coefficient and
that the internal friction angle had a significant correlation with the void ratio,
the uniformity coefficient, and the dry unit weight.

For granite and gneiss soil layers, the models that easily and conveniently
estimate the shear strength, which is considered important in a landslide area,
only with physical property data that has a significant correlation with the
ground parameter were developed (cohesive force calculation model and a shear
strength calculation model). The revision and supplementation of the model in
the future by adding landslide data and ground parameter data occurring in the
Honam region is expected to improve the reliability and accuracy of the current
model using statistical analysis under limited conditions.

Infiltration analysis was performed applying 10 mm/hr and severe rainfall
intensities (30 mm/hr, 50 mm/hr) that are highly likely to cause landslides, it
was found that higher rainfall intensities correlate with the formation and
expansion of wet areas, one of the saturated zones of the ground. It was also
shown that higher rainfall intensity increased infiltration, which caused
saturation of the wet zone and changed the pore water pressure from negative
(=) to positive (+) values. All of these results indicate the instability of the
slope due to the decrease in shear strength.

A domestic landslide vulnerability map based on a database of ground
parameters, stratum conditions, and rainfall intensity that were not considered
as landslide triggers is expected to be helpful in landslide forecasting and
warning, and to be used as an important basic data for the selection of the

expected damage area of the slope.
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Unsaturated

SO” Dry soil
- Discontinuous water . Ajr filing most voids
phase

Two fluid phases

- Continuous water - Continuous air
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Capillary fringe .
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Dimensionless water content, & (%)

Collection @ chosun

Dimensioniess water contant, & (%)

Dimensionless water content, § (%)
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