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The Study for Characteristics of Velocity of Erosion and Deposition of Sediment at the Slope
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Abstract

This study is to analyze the characteristics of the eroded or deposit sediment using
Takahashi's method(1992) based on the Finite Difference Method(FDM), according to the
variance of channel slope angle and suppling water discharge. For the case of low slope
channel angle, erosion and deposition were occurred alternately at the upstream channel. For
the case of high slope angle, erosion was dominant at the upstream channel. Particularly, if the
slope angle exceeds 15 degree, which is low limit for the debris flow occurrences, erosion was
more dominant than other cases. Whenever water discharge was more supplied into the
upstream channel, there was equivalent at the upstream channel compared to low supplying
water discharge. This is because the debris flow moves down rapidly to the downstream
channel.
Key words: debris flow, erosion and sedimentation, Takahashi’'s method, Finite Difference
Method

aess

= GT0IME SERIEYS X2 5101 Takahashi, ef. a.(1992) SIS 0IB5I0 22AAL #5l L 229
2 BBl 2 EASl EAl U SN SHO KoM SASIACHL +2FADE T2 Z20l= +20| ARSI
EAL O EFO0| 20 DIBA LMBIRT, SRHADL 2 R0 20| ABL0A EAIO| SAIBIH LIEK

* Tel. +82-10-4235-9264. Fax. +82-43-275-2377. E-mail: soungdoug@hanmail.net
= Corresponding author. Tel. +82+43-261-2403. Fax. +82-43-261-2377. E-mail: hojinlee@chungbuk.ac.kr
Submission & Publication Process

Received: Sep. 5, 2014 / Revised: Oct. 1, 2014 / Accepted: Oct. 4, 2014

1738-8368 © 2014 Crisis and Emergency Management: Theory and Praxis. All rights reserved.



46 s==2D2el=8 HI10& H10& 2014. 10

Ct. E3|, EAZ Mol 5I5HH BAIR LBl 15°2 ok R0 E £23ADE 15° BLF HELE ZAIQ|
SAEH BeE UEHLHD RUCEH =Z2F A 2ok, S2RE0| 2 ER0= SSRE0| H2 =0 Bl =22
ARL20| )2 HEAEE 0|1 RUCL 0IHS BSSRE0| I AP 2& FR0e LM EAFIL 2
H SIRZ 01=6bD| IHRQ! 2oz Tt

FHO: EAZ, EAl L A, Takahashi &8, RExEY

|. ME

Flel A ATl e ghe] Aol AL e EAE) e mxse. 20009t o]
A EAF Tlg el At SHEARl E714e) plEe gk e 20119 SwAE e
RE AR Ak E EAR o8 Al @A) Rl B Qlewl, 4EES A 35l
o A5Tshsk vie] 2 AHa2rt N gk
EAASE 2] A Eablee] S48 el
speole, EALEE WAS] A% PRI BhAOR AP AAE F5S wa YA, A}
9 AAEAE Frisieb) A At W AR BT o554, o5AR, 9
g % olel 14 selulElE b glolok drk olsh tiiol, AbYT A 9o A9 APRAAL 2
5S¢ B B B B el 4ag ERstolol gt
A

(o]
o4
ol
K
I
=
i
ol
2
=
)
o
&
o
o
ﬂ?
po
o
N
N
o

1501'

S

A B BAS 22 BAREE AR ek o] 27]d dAlshs gt AW olgsiAl L
TEZE F43] S7Fel] Wil 1 oole5Ad 5, AN HA54s ook FHT tEet 2554
& et o 9lan 1 AVRS Aske] ARl APEE SRR e rk(e] A, 2014)

=Abe] A 8 H A%

fa
ol
o
R
ol
o
i
1o,
r 1
o3
d
D,
td
1o,
ol
ﬂ?
M
2
juo)
o
N
S
D)
R
32
£
)
o
)
o
(=}
—_
8
n
>
=)
(R

B
A
=
rO
-
fu
2
P2
o ¢
ot
o,

(2014)+= Takahashi, et. al(1992)¢] # % o]-gsto] -

o
EAF A9 2oskal, LIDAR #3x1ae}l wjwsiion, Ay - ]§1(2014)% Egashira '&

HA99N) S o)&allA AAF 20020 APHlA ] HA] 9 HHEAS A5

ATl AE BEAR] HA B A &% 548 B8] feiA] Takahashi, et al(1992)2] W4
S Hgste] RS Stk nEd AHALE 14°, 16°, 18°, 20°= W3t A Y niehd FAba
st W2 32 2 EHE 545 A8k

1. X[uf A

-



EAR] A R A e B @ ol wlie] B sEol AR A3t EAe] o)l
AR Ae A aefsto] Bojstofof gk A(1)2 = 559 d54S vehth
%+v(v¢h):5i 1
ot
A7IM, e 4, o =X, 6,5 4 9 HASEE ek
EARIALe] dale (29 2
8(8h)+v(cv¢h) c., @)
= BhelA] Aol EARIAE RS ek
P Heslor Bk AR £

o71A, ci= HARIAR] A s, o

23} BAle] BiHRe] fE5
$5% uEAe Yy,

3)

lo
=

=
=

gh|sinf— cos— |—
8x p"L

i(v¢>h)+)\v(v2¢>h):
=(oc—plctp), o

7ML, 05
= e

. g
EAle] 1T =
< 1.255 Aot

+

Qo] o3 BARES] T WslE el

S ubeelq EALe] 34
4)

0z
8, =0

o RRE ] EAZS] Froltt
AASEA(AG)SE HHSEA(A6) S thet o] Algrsgitt

Takahashi 5(1992)=
)

’\“

oA7NM, 2= 71T

(c< o, A

L
R

oo, ® B3k 24
o} 213l A Aol gho® Takahashi 5(1992)

= A Ak 2k



48 sh=EfDAel=d H102 HI10& 2014. 10

(c=>c.,54) 6)

o o= | =
EAR el BARIA olFel] tjale BARARsEE Thew o] vl 1 4 it
., tané
o — P 28074 )

(0 —p,,)(tany— tand, )

71A, 0, FRAAL i EAN] RS ERinh

. 2olznt 2 &4
1. 2o|x=A

EAbe] A 9 HA 548 Al fsiA <ad 1> e JuE zte RS PgetaL s
AAE 140, 16°, 18°, 2002 WSAIAYIY Rols Fdslsith R F Hol: 8

10cm olaL, =2o] A 3m PRl Ze 10em F7AZ 43 Aog 7MAEh o] w) eje]
B de 31 mm, ZHUAe] WEE 266 g/em®, AWEAIAFE ¢ =0.65, UREepRzt
tanyy = 0.7¢1 AoR AsGic) Ee fake] Wl wE 548 BAs] sia v ER

FAPS o] &8 Aol FHRFOR AHEE Qi = 600cm’ /sect @, 110, = 800cm® /sec?]

Rl e FAREHS AL, ALt de AuARAE V|EeR AT B AIRE
ol HslE Beojaly] fJ8lA e FFAIES 20 sec, AXHFEAIES 60 sec, EARTVE TR
BFETe] Yo Eadk o]Fo] AXAZFE 30 sec, AXEAL 02 secE AATGATHKImM, et dl
2013).



HIZRIOIN EA B4 U SIF &5 S50 28 67 49

b

Width=10cm

Elevation

6=14°16°18°20°

<JE 1> 20 ARE 29 2AT

2. k=Y

>
L
(g m1m
e
=2
o8
kW
k1
l
(o
S,
o
s}
u
o
2
>
)
i
o
rlo
)
1>
M
i

Qnfiow = 800cm? /secd wf o], AL Q.. =600cm?®/secd WE LERATE

<Y 2elA & 5 Q= vhe} o] EAF] o EAke] o]Fe] WAG 2ol 2 o) 3

A % wge] MgelrhEA UEAR, B4 F oF 152 Fol A4 2 s4e] waiust 343
Washe AS & 5 otk FEAT % o] Eak A9 EAlEA ehow], Azto] WGl e
SR R AAA R FeE RAsE Qk ol EAFIL SRl musd A9
W, g ARl oln B ol EARE Estel Telb] wiRel AR A% Fols EAlge] Fof
£7) 5t Aol

<2 3> 0091 B-e] A A B HAFSE =ARE Aem 14091 9ol wlal] d ARt
| HARG $A13 Fds Hol= AS & 5 Atk A, et al(1976)14 AT A3t
ol BEAF A AP ES 15°= AASIa, o)Flo] dnbAor EAS el s BAkE 157
s AomA, 20091 B2k 14°%) AR BEARTE O A 2AsH] wigel Aol $-AlEkAl

15sec o)/dellA FRo] Aol s 34 % &
A2 7ol AEA] kot 20091 ol 15sec o)dellA 2o Aol 34 lE»V“ﬂ Ayt
AL ek o)A 14°91 Agell= BEAF7E ARG s FAPE ewkebr] wiiell Al e AR
20091 Aol AP BEAF 2Ae] sA BARE FolAr] gl dA7IRE BEAR o] #

A



50 st=Efi2el=d H10& HI10& 2014. 10

2

£x7] ol Yephs @402 okt

800cm’/s

600cm’/s

1 6 11 16 21 26 31 36 41 46 51

56 61

(a)

600cm’/s
L

(b)



HIEHUA EAL] &4l & 2 £ S

600cm’/s

fﬂ[)cm’f s J

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76

(c)

600cm’/s /y\'
800cm’/s

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76

()
<J8 2> ZAM42 F20 R0 OE A & & 7|19 #e



52

=9J122l=8 H102 X105 2014. 10

4
800cm?/
0 600cm’/s
-4
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76
4
10 sec
600cm/s
I‘!
n
[N ]
0 i
i
-4
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76

(b)




HIECUA EAL A& L EIR K& S40f| 25 A 53
4
(10()031"!5
0
800cm’/s
-4
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76
()
4
600cm?/s
|
!
h . 800cm¥/s
0 ,f \, ’ A
-4
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76
(d)
<3O 3> ZAR0°Q FR0 S0 OE A L A I)|9 B
<IF 4o <aF 5> RO ARt wE 2 g9l BA A7]E Akl e} =AIgE o]

th <19 4> FEaEe] @

fiow = 600cm?/sec?l B-E EAIG Zlolal, <I¥ 5> FurEol
Qi =800cm?*/sec 1 55 L=AIZE Aolrt. TRl b 52 <I¥ 2>9F <y 3>9] 499k =
A e vehdich <oy 4>} <a® 5>ollA & 5 e Hkeh o] FERAAE A2 Al
Zo] Zibpgtell A A} HAo] wkEyo] AsAt, AT F 4 aa

Bhdtl 3 AJRbo] gl wt 15sec ol Avol= A B EHAe AVt gadks &



54 st=EfDA2I=d H102 HI10& 2014. 10

STk frael Wale] M S4S Avn| FEEge] 600am/secd] ALl A7kl Hrtslw A}
o Aglol FFE FEAM 24 D HAo) WASRAAR, FHAF! 800am'/secs] 7

7H Al Aol Ae] FHAHE HolE
EARIL WA SR oEal] Wil Jlow waEth % FAAA0A thitRe] B4R} vy
S A} SRR ME S o)Fae] shitel 2 waE WM el ol Row

wrere .

Rl

%0,

=)
o

PSS SRR

5 sec

0
-4
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76
a4
169
g |
0 i 4

(b)



ol

=

HIEHHNA EAR &4

&=

-4
6 11 16 21 26 31 36 41 46 51 56 61 66 71 76
(c)
4
-4
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76
(d)
<OE 4 BIKY Q1 = 6000m* /sec®l F20| 22N TE &A Y &F 2|9 #g



56

=9J122l=8 H102 X105 2014. 10

26

5 sec

31

36 41

46

51

56

61

66

71 76

(a)

21

26

31

36 41

46

51

56

61

66 71 76

(b)




HIZSBIOIA EAL 2Al

=

&=

-4
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76
(c)
4
0 \“c&:‘,\‘ot.
-4
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76
(d)
<3 5> 228y

ogTTo

v. &8

& drlAE BY

oA =Abel P4 8 S4B B Slele TR e SR
& WA FARE el thedt 2 AR AT
FRAAL e Aol BAR WA 2ol nad 2 e 14 1

Qoo = 800cm* /scc®l AU AZZMOI IE BA % €% DI Hgt

X121 9l E] X o] ol UHAIEH



2014. 10

=1

& H102 H10

EEPIRTIES

3
er

58

TR

S|

2 vela gtk 5

b opy

o] FHxrT} -4

24

Soll=

ﬁo

SR ERERE

]

Z
™

]

3kh

A Z3Akz 4
(e

pul

13

7h 27 A

°

o}

W FRAAE 14990 Bl TR

Ae

&

o] 15sec ©]

T

N

< e Al

[}

x|

15z
b n

5|

AE 7

o] el

7
S0 urAlE BEXFEI} w2

- O
= A
A '—_[_I_E,_,_'j__,_'j

pul

@7 AAE el

B

[¢)

bl

9
pul

A

gl 48w S

=13
=

el

274} BN
=
=

o~
T

SHA ko, 20°%

[e)
FollM gafel

atar Ik

[¢)

]

CRENMERS
5 5jo] 2y

)
=

=

)
FRAATE APS

2

A
A

=
-

b At

5|

AAANA ] BN 2

A 7h

rfn

s

o] ol

o

R

=

=

13h

|
=4, 13(6): 59-66.

, QAIS o]aZl 2013, APHONA EAFOL sukEo] IAIAY]
=2 14(11): 5-12

LR o]gsto] sl 2

pul

k9] 7] =F. 1007): 149-159.

EAS &9

s

THIAL
J4 LIDAR A5Z o] &

=

’

o]%d-§. 2014. A EALA]

A3, A7

a9/ ghele .

KBF9AFER. 21(B-2):

LS|
A
PN

3h

9

/)

B3 5 7L,

-

IN(ites]

i

AR

o.
1978,

=

3= A

9

FEIHE

A, 2014, =

o

o)<

A
% 1%

s
=]

=y

Particle Segregation. Journal of Hydraulic Engineering. 118(11): 1490-1507.

Applicability. 1st International Conference on Debris—Flow Hazards Mitigation.
Takahashi, T., H. Nakagawa, T. Harada, and Y. Yamashiki. 1992. Routing Debris Flows with

10(3): 61-71.

423-439,
Egashira, S., K. Miyamoto, and T. Itoh. 1997. Constitutive Equation of Debris Flow and Their

A,



HIESOA EAL FA!

!

>
Ha
tm
™
B
|.|'|
an
0x
2
R
o
R
4
(6]
[(e]

AR FYacld TN © HorEY AF)

B B M

ol

3 e A58, A FEUEtn EESERA Al
AR A Folt) Fo R0 “Simulation of Seawater Intrusion Range in Coastal Aquifer using
FEMWATER model for Disaster Information”, “AFAdA EAFS} AhEZ ] A #e A7H2013)" 50]
Ao, ¥l woks EAR, szl 2 3k WAl Fo|vhsoungdoug@hamail.net).
o5 FHEUE A FEERSIE HA5eaL, A FRUStE EEFIR ZuFR AF] Folvl. T8 =i
o R= "B T g Al AHH2013)7, “APANA EAFe AEe] fHAA ek A7H2013)”

S5o] lem, IA Fob= AAAE, AR, 3RS Al 5otk hojinlee@chungbuk.ackr).

i



