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Properties of sliding materials are dependent on the lithology because debris is the product of rock weath-
ering processes. In order to characterize transportation behavior of debris dependent of debris types, this study
selected 26 debris flows over three areas composed with different rock weathering types and topographic
conditions. Analyses of lithology, weathering, and topographic characteristics were performed by detailed field
survey. Based on the field survey data, transportation behavior of debris was studied at the aspect of the rela-
tionship of grain size and volume of debris as well as topographic conditions. According to the study results,
change of slope angle is very influential factor on runout distance of debris among the topographic factors.
Because the sliding velocity and the energy of debris are frequently changed and more irregular on an undulat-
ing slope, the runout distance of debris is larger than that of an uniformly dipping slope. Runout distance of
debris is also influenced by volume and grain size of debris. Volume of debris in the gabbro is four or five
times larger than that of the granite area because it is controlled by the lithology. Considered with grain size
distribution, runout distance of debris is longer in the gabbro area which is composed with irregular grain
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size bearing large corestones than that in the medium grained granite area.

Key words: ~ sliding material, transportation behavior of debris, lithology, change of slope angle,

volume of debris, grain size

M B

AAAH AN LA EHE A E EFolU T3
== E33 F3tHo] JAd §AF Y vuE
Z EAo] 799 o5t 23E uf G oFsty
Ago] BAE o Q3o st WA e HoR
AL ] el ROl oatH EA F(debris flow)
o slgdth EXF AAEE AHE AA 7 B E Q3L
Agds ol HAHAY BE ATTE IATHE
B EAe B FEo] YgAET & ¢HE
FAHYT ME £5E AW FEE o] FIER
A kel QI HEde E HElE & Utk E
HNEe 2yig & A4S 50% o) 3 EZE
1 o]F& %7} 30m/sZE A (Johnson & Rahn,1970,
Hutchinson, 1988), -2l uehel Al B dts BEAF 4
A RE 7huE 2 Aol A BAHEE b ¢
w2 o)L EE Bo|3 YTt

ARALEN 7L B A S R Eol A S E A E A 2 A
WS wa} o] F3le] tlRE A 5~10% e
A3 Ao EZ "t (Johnson and Rodine, 1984,
Rapp, 1986). ol AR B2 9| Ago] A2 9
o AA #A$-EE udt d AgEE L ¢4
o] £33} AZo|ng AHEHY B AH BE
st 7utete] 5o wel 548 2t dnta
o2 AAA 44Q gl gt F3e
FRA 2x7} g8 Ao nlste] FHHL EA0
At

o] AT AL BH 9 EFol wtE o] FEA
3 dTE FY317] et ¢ F5F S X
Hz7ol MZ G A A E vhd 28 AeE
ZE A9 5 30 Aol B 267] FAHE B
Foo g sgt) olg e 7)E e A F e A
HEZ AFEAS B4, nludtd vt £2
e 2o Z2HY GHEEA 9 AHELY o] FEA
< spotate sttt o] 3 A H& wnA HZo 4
A So) EASe Axte) Feok AHEEY ol F,

4 9 A o] A& REH T A(AREE
B3, Ak 2 S 5 2 g
=& 13t

o] A7 Ae tE YA A
AR £9E ol5AE BFA
7] 9% Aol F EEHLH, ol
A o)A dERES ddHTHHLD 4, 2004
A-&-4 €, 2005).

AAtefef s AR E ol A SR ol 5
A4 gAY o528 A&t FAAZE A
A7) 98 EH o2 AAEE A2 °] 55
Aol g A8 FHSAT. o) st WA A
ATFA G & AA I 7| Eo) AT A E L.
2 % AUAE FHFAT. AY A7AH A
A7NEe Mad FHTo| HAETE EAs A
e Z2E A EA FHHH SHol ThesEA
= A g £ 5S40 AEHe X V1E
22 3} ol o g 2002 HF FA A
3 AdAtE AR BAT FAE FFA A
WA, A FT vk doiet 2008 B F e
ool ojs) AAtelst AFH o2 HAR A ARE
HEE YU E ATAG ez AR

BN ARE AG L LR o] FoR A H L
2A YL L 200m ©]3te] Rt FFLE o) F
oA gt 2AA G EEY FHESE G F
32 A3 AFAL ARER FAH gloH, dA
A FHAEE Im IR T3] 34 22X )
HEZ g HQ Ao] SR

A AT 7HEE A 9220031 B F oivl e g
FA ARH LR AL ROEA M HI L
A A ol 3, A= Al Ea o] A gAY



Adzd g AHED o]FEA 1F 187

ojth. Et, o] (¥ 5} ‘—H°ﬂ Z-‘Héi(corestone)
o] & wego] EAo|t}. E}E 28 AdFdE 2 '
< A= AFAAAY S8 AF 2] Abglel WA
€ S gofsta, Aol L= AAHAA A
Hel A4 e BE g4, ny, JE 5 g3 AR
71E e =4 e G E XA d7A

a8
{o
frtt
rx
ol
of
4t
Bl

LS

l?% o2 AR EAY o] FEA
T8 ATHHEL ofd] AYRAL A
39 AY EANY, AYEN 5o
TEY S+ &‘E} l F B =T s ok Y RAY
AHER 84 2 AAE, 281 AYENARE
EQZ AAZER GE o] 5FEA L 123 Bkt
ofe] AU RAE & AT A Y AAEE, AF-2AE
T A 71815, At EE ol F AR B Y
A Bt 8 AR AHED AEAH 52 FP3
Hk A 715 EA & B Ao A 2 A
ABZAAL F, B ST I AHAA A EE
of HA Zo|l =& A FAE IWgo s 514 &
A&t At
AHEAD Y E8H AE S 1957 Y8 EZA R
iﬂ%‘ﬂ%}al Z 13%9 AN EE AABET AR
TR EX3T Je ALY AF2A L E
Bgety vt d 9 HA g UEH &
2ZH EZY EQo] 53 wEE = 9
TE Ak dANY EFASE ZEE AAT
40~60cnH =9 oA ENg I wHARE FE
o] AHSA L, A TR £ e HAE
= 0T A ETE AF AT @9, 437 o] AR}
7t 2 AHEAR FAE A9 2o AU E S 9
g ANEAH7 BrbsE 75“% RN EZY =
ZAS A3 AALUEANE S FPsH T 7RG
A AAT ESAE voﬂﬁ AHANEZE 0 F, &4
H, A=EA], A4 2 2484 59 24P L
AAEAT 283 BEH ASEE A dEAY
= &3 5], =& 2 RS s g e, 3

HAGA Dol &3 HUBEY 243 A7AY £EF
o H3e w9l o5 E4ASE PR

o] X ¥-& 20023 8¢ 31Y~9¢1Y <Y 7t A A
BF FAVY dEo = oF 900mme 7123 AUt

W A AR S Ll F HARY A

HE AT ZAE3AY YAAE FAEL AT
Ho g wAg 292 20001 42 & AHEo] A
g A Gofl s Fetet,

o] A& tiF-E oF 200m 0|3y FEOE o] Fof
A Atk FEAG L A NHo] YA 8L 7 37
A2 o]FoA e, T3/t 4F3] A= o
REo A Fo] &d F5go R o] FolA 9t ulAl
A FIANEE Im WY Z £3 9 £33 Bz =1
AZ FAHQI Alo] EA o,

AAE 7183 R ASEA

o) Aol BT 525719 AT S L T
BAH) AZ 2N UL, 5Y FANA Theel 4
Ape)7h BASHAT mebd, AR AAEE hyeE
BY AR AR UAE HH PR
24871 W $ ook £, o] Aol e 20024
HE R B RA A4 D FAAROE A
Hel7h )¢ ABE BAZ T 2T o] wa
% w27 APH A o) 2 A3} ALare) B4 27]9)
ALY EIo AU B BEAol REFA EaiT
ole] A Aefolch BetA, ol AT A &
SAee) AL SHAEAE Y4 2T 4 9
E AT MR BAZ % 40 A E o
°= AW A8 AN FA AP E 4 AAEE
BE 2AVY YT Axte) FAA Y 50-60me)

& FEAN 244 02 RAUA A BAT AE
o3, HE SYH o2 RE} o] &Y HAH
A7 el SPHAE P TR e 2L
BE B,

AHALEL 9] 718t d F A E A S AR E 2



188 HPE - 2

dg
of

47 AHAE Y] FAFE 39~100m Held 2¥E
(Fig.1 a). oI ZAIhE] A S KR73-18%
983 50mol st Bl A g2 AAtgoltt &
AALEY o] £ 0E AALEE 2 2 2] g e} o okat
Al B2 HA 2moAlAFH o 18mel o124,
G A WA F9 #srt AstA vebdt
(Fig. 1b).

ZAN S AL o) AFR AL S 2} R A vjo) ThoFat
A AT, A A 250 HEED gRE

2 4

0% U)gke] AAEZTE BT Gy A A A}

100 ¢
90 - |
80 ?
70
T 60 - |
£ 50 -
C
8 a0
30 -
20
10
O 7318 KR7320  KRB4-01  KR84-02
Landslides
@
r

BMKR73-18
EKR73-20
O KR84-01
O KR84—02

Width(m)
=

5 7

9
11 13 5
Measurement Points 7

(b)

Fig. 1. Length of debris flow(a) and variation of their
widths on each measurement point(b).
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Fig. 2. Schematic explanation for changes of slope
angles.



AAzA B AHED o]FSAH 2 189

0.50

0.45 *
0.40

0.35
0.30

025

0.20

0.10

0.05
0.00

KR-73-18 KR-73-20 KR-84-01 KR-84-02

Fig. 3. Grades of slope angle changes at Gangneung

area.

1997). &, AR ER0) AT AALE Zhe A B

Ba o) EH Ty} 1Ay AL @ukd F3be| o] 2
| ghakslzl AAE AR EA Y ALHI 55 W
3|54 Dtk olo) Wil A ERAL AAEFO 2 9
2 &A¢ AProie 2o Z o HAH Yo FE
A =k AAH O] A AAlE 2& AR HEE
s By gAZ FAA FAERTE A 3T

ol A 2Fate o] Zo] o YA FAHEE &+ UH(E
4a). A FI0E AALE HE EE AA 0% PR
el Aol Fo] 10% o9 THET T §E &
BRIthFig 4 b). T, 40X o449 FIHE AALEN7} A
Aste REORA o AHdAME Holq o=
(translational slide) HEl 2 AHALE] 7} A 2814 7] of
2ol AAE o] Zo] Bl A YA YebdT
At Edo] SR FEet Ao gHy e &
Z3L3 o] & Mo E A HA A H g Tl
Y3l ArAZ ] WO 7 7] 5tgto] WEetes A
oA YAuto] FAAFo] 7Y HolE FUFFoE
2439 ol FA I oA E AHER
ol HAY FAZ A AT AAY e 2
ol B 77 SAZAAE T AAtE o Ak 7]
atopa WstE g8 Aot 5 AUUTHEg. 5).
AHEE HARE gH e YA Hsde Bol
A 3 AR wiet 2ol 7t Qlh ol = A A ARl E
A ol gAY 71918k Zpol7h WA + AL, A
He| AA7E 347 ekatAl wigkels] Wil ek
g & 9t} KR73-189 7% -¢- 425mA A # 60.5m=A| A

aQ

O

rf
to 4

>.
Yol

18

16

14

12

10Q

width(m

L L N . N . N
|

o N oM O ®

0-10  11-20 21-30  31-40
Slope Angle{degree)

(a

Width(m

0-10 11-20 21-30 31-40 40 <
Slope Angle(degree)
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slope angle. (b) Distribution of average width
against to the slope angle.
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Fig. 16. Volume distribution of debris flow at Macheon
area.
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Fig. 17. Soil properties of the debris at three study areas. (a) Specific gravity. (b) Void ratio. (c) Dry density. (d)

Permeability coefficient.
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