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deposit extends back up slope

redatively small & dilute turbidity

current as imited mixing thin or absent capping turhidite

debfis flow laminar, viscous,

S~
and slow moving (unless npedmplaning) I =

AL Very-strong or strong (100 to = 1,000 Pa) debris flow
o ear initial slope failume

Thick (10's m} debris lows can ran ot
acoss low gradients to fom Mega-Beds,
whosa long run is due to basal lubrcation

turbidity curment can bypass
to deposit further down slope

B. Intermediate strength (100 to — 5 Pa) debris flow N

Pplug can traved lonoer way

long run owt Mmainh due to low yield stremgth
Fl'

frond-like shape
with abrupt pinchvout

byvpass proximal areas

I§

with limited shear nuixang
E h
o

I;
%

name for initial flow depends
on terminology adopted

weakily turbulent laminar plug
or laminar sediment
charged mixture forerunning turbidity csment iNcreasing mixing produces

or late stage settling from plug axternsie thin low density turbidite

C. Low strength (0.1 to ~5 Pa) sediment mixtures

mixing feeds high density

cohesive debrns flow protected
turbidity current

c-1 from mixng at rear of ewvent

debris flow forms via bypass of debris fAow
C -2 flow transformmation or flow transformation L
-_—

deabris flow forms locally & ,r"’

e e ———y
Fesilege e o] “ greater mixing and turbidite
forms greater fraction of bed

Drabrite distribution
depends on basin shapea

Fually turbaslent inar plug

e e is show to awoid mixing 5 . :
= ? o o E debrite
:.;’ _.“I——__Q__‘l“_ ] L abseant high-density
turbidite base

D. Very low strength (< 0.1 Pa) fluid mud

in basinal lows

b slow to awoid mixing
t E
IS EEampean | v

laminar pleg

Tully torbulent

flowr forms locally and must ponded mud ceposit

<18 2-38> H&d EARS HSH EHEAHS s Lt 2
=

(A) i< ZotAHL 28 &=

J

m
S
2
10
1
2
3

[

[oX
0

(C) &8t A=o EA EE

a.0j¢ &stALt 2ot Mae EAF{(100~1,000 Pa)

- U2 FHE 55 = U0, EHE0| AMHEZ 27 oA
b.Z7F dxo| EMZ(5~100 Pa)

- Z2 ssZEz 2 e, E[XEZ0| ¢ 2oz HA

c.2fst ZEe| EAlI 28+=(0.1~5 Pa)

— E[X2 2X| 2okl uz} cl2n, o 2e 2§ &Rt st B
d.of = 25t muds /A(0.1 Pa 0|3}

— SE2 ZRHo=E gMEO 99 stRo rEF =g=0| EAHE
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44

C:J observed deposilion area
sector of a circle

<OE 2-40> (a) EXFE A 8. y=

ne

LIEHE. (b) 20054 8& 29~30

Lyocy Y2yt Al (2.21)
L, =653y Y2yt Al (2.22)
- R8 B, C 2 Do &%, 550| Zof o] olst deks FA oz E| MG Ato]| CHSH ARM|SH
7|stetd ZAte MEAel EME He=E B
— Clay weathering Index(CWI)oll 2l RS cl2zt 2o 258 = US
G2 =2 ME = HEQ ZE FHRAE VIR e
HEZg Mas

a. Excellent Clay Maker(ECM) : ECM &
HILE S22 MAMSIT 2 AAEL E
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matrix—supported texture2 0|20 &l c}
£ Zt= o|MIE 2XlollM HE LXRIZE =

[=Ner K=}

b. Good Clay Maker(GCM) : GCM R clast £=
ol H|UY MEE HAMsin, CtEe| MEX AE
=2 2REX 23,

7Y ClE & 7Y fEEC

c. Bad Clay Maker(BCM) : BCM 72
siCt CHEE29| H|tY ZHZE = boulderdll 2|6 A= Aldoz 7

T==

<3

unconsolidated material generated by GCM catchments

<% 2-43> An example of
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<8 2-44> An example of unconsolidated material generated by BCM catchments
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(
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12
Ol

E|XM Z Alo|o| H|8)2 HH 5T0|1 HE 10T EC}

R=wAH Al (2.26)

R: #&EHEl, AH EMF MM E|MF2F A|A 2| elevation At w: empirical coeff=0.4, 7
Z7Hz2|= elevation X}0[2] 40%

EMT7o B =A

(4~10°9 olF5A2) > 04(10° 27t = AFAE FaE) Al (2.27)

- 10 0|4 PAk EMRE =Y flo| X%E.
2ol 55

EA_-!E'— H=

M= o5
a 10 Ol4+ ZAb 1 EARE =74 glol A%
b.4Z~10Z Af0] : fle| Ao EBE x710| 55 EE 40| T EMRE HE
C.4E Ol5t: EMFE X790 HED BE Ao EHME

€ Empirical equations
- V: EMF MA, H: potential 2 o[L4X|, S, =tanb,, 0, &-F QAL 50 Ed  ZAL A
THHA,
- H/L = tan 3 = 0.2(Takahashi, Bathurst), 0.19(Rickenmann and Zimmermann), Iverso
n: mobility index= EAF MA 1t Azto| AL, EMFe| =i} Jls®E S ZAbSk Ol

AL E. H/L: mobility ratio(ff& OF&HZH

<H 2-7> EAZO K&Hel R & 0IsH2l LS F38tJ] #I8t empirical equations

Variable Empirical equation Authors Eqation
Runout(R) R=28.6(Vtang,)"* Ikeya(1989)? 2] (2.28)
R=25V"? Rickenmann(1994)" 2 (2.29)

R=15V1? Rickenmann(1999) 2] (2.30)

Travel distance(L) | (H/L),;, = tan,,;, = 0.2(4,)” "?°| Zimmermann et al.(1997) 21 (2.31)

L=1.9y0%16f083 Rickenmann(1999) 21 (2.32)

J
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mathematical rearrangement from the original form (in Bathurst et al., 1997).

Personal Communication in Bathurst et al.(1997).

@ =2|& 4
EMF AlE2ojlde sl 2, 2T, d{X| E& o[
2ol H2| R2 Hungr et al.(1984)2} Takahashi(1991)ofl 2|3l 7H&t=l =2l 0]

rhu
T
>
>
0

AL AL Ol ©
2 7sE = US.

>

{u,cos(0,—0,)[1 + (gh,cos8,)/ (2u?)]}" (2.33)

7= g(S;cosf, — sind,)

- (R f&72l, 0, ENEE| w2 XHHAL 0, AT £ AT, o, ZIRS, by

| wsd, Sy oA
a.9~10=2 of ZEE RZ & X3 Hungr GHLICH 57H2] EARF)
b.S=10= 2t §, = ftan6, (=1.12)& @ R& O & o|5: Okuda and Suwa (= 147}
EMF)
5= 582 W, 5,=1.08tan0,& ©i RS & o 58 Rickenmann

on
|0
1K
ro
s
fob
J
g0
rir
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| 2|u 5|u 60
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90 100 110 120 130 140
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@ : Radiated Peak® &H]1=60~80mm/hr)
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o —
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® : Collapsed®(I=20~30mm/hr)



A2 73RS R A

AKXl + EAMJ/ Coupling

A1

B =30mm/hr

B =90mm/hr

B0

100 110 120 130 140

S0

42| ()
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Peakd
@ : Radiated Pea
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2HH22E~28%)
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A2 ATFINE £ 8

{uucos(e,u — 0, [1 + (gh, cos Ou)/(2u3)} }
R= -
9(Sycos60,— sinf,)

- 723y YElE ol LMY MY ol F= o|ESHs &itnt 22 otE ZAt

(c—pC
S, = tan o 4 (2.36)
F(o—pCH+p

O Eigee 23
- Peak® &HAt
88m Peakd &4+
3ha)

=

- Radiated Peak¥

8 st

— Radiated
Radiated &

— Radiated Collapsing
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