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STUDY ON THE DEPOSITION OF DEBRIS FLOWS (1)
—DEPOSITION DUE TO ABRUPT CHANGE OF BED SLOPE—

By Tamotsu Takanasut and Hitoshi YOSHIDA

Synopsis

Stoppage and deposition of debris flows due to an abrupt flattening of channel slope are
theoretically and experimentally studied.

A critical slope is defined as a function of concentration, angle of repose and densities of debris
and water. On a channel steeper than that slope debris can flow without any deposition. The
capacities of the conveyance of the channels in such cases are discussed.

Another critical slope, on a channel flatter than which a debris flow deposits with that slope
angle is obtained. This critical slope is a function of water discharge in the debris flow and the phy-
sical properties of the deposit. Depositting processes in such cases are mathematically modeled.

A debris flow can flow with partial deposition on the channel of which slope is between the
two critical slopes. The process of channel bed variation in such a case is also treated.

Theoretically obtained results are proved valid by the experiments.
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Fig. 2. Depositting process at the channel transition.
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Fig. 3. Depositting process at the channel transition with back sand phenomena.

dx_ c
dt Tx+HB @5)

2185, T i,

/. cos(0,—4)
A= (e a)tan(e,, 7)+

0 c0s(@u—0) 1
B= cs:):(r 2 s&f(ﬁ. 5 5 ........................ (26)

1
cos(fu—7)

1
C=gplds -
Tox sin(@u—7)

ThHbdo I EHESHEROET L EDICELLIZEERLTV S,
(25) K% t=t, T =0 LUTHITE L,

x2+H2£ x—2‘4£,l(t—i0)=0 ........................ (2’])
&5 Fi, xy, X BZNTHRDKICKE B,
xX= x+t—I:—5 ........................ (28)
- _ayees@a—1)
X=[H+xtan(g,— 7)]=r2 ! Sn(r—a) (29)
53, M BRI 4 1, (23) Rickd y #3,
, 5 _ Bo U osr—hr e
yga2gcosa,‘+h,, ey T) 2 cos)’ hz (30)

ZMET B TH b, LTI, o LAKDIANF-WERKTH-T, £17 2V P RETRLT &1
5, vy HWRBRHROWE, b Vv VTRLBBIKEAETHS. %12,

— 6 —



S - B AR ORIE - HERBICET AR (1) —ABROLKIC & B — 321

H= a’lj_" cosfy— ,7(;05((9“_.)')_}”(;050“ ........................ (31)
2¢ 28

THbo

3. 3 7<0<8. DIFEDHTRBIE

BRI B e T 0TI, TRABANRTLUTRICEARR, 2hoRI bl > CR#EUEILIKE
3bDEUle ZUT, 0 M 0. IGENEXITE, HBLEBEHILIRDELES. LhL, EROEHTIE,
KB EIGEOEMNE EERR AN SRR EDEIWNE - TVEDT, BEliGEEEFEFELLPTL,
BB BRI T A RABEINT B D EEL SN, ERMHETE LT, Z0fhEDE
LR L, KODBEFXINBHER, LHOLRBESELS LT, Lo LARBRHEEET, &
CTHRELTVS LS BHENAGRO/KBTIE, COLSSBBck->T, —BE, —HETL0D
BRBEITLTITS D EFEZ SN,

N, HRIRAREEAPOTRELITETELDEL, 2200 FHREAXIC » FTHRKEE,SEBH
LHER - B SR ), 2O LOLFHORBEE b, +LHRDOKDOHDWEE ¢ PBROAOTHRE
% gp LLIEE, KBIUDBICET 8L, thth

7k (l—cd)a +(1—¢ *)33’+0q 0 i, (32)

W c,,g;'+c*a"+%‘7”—0 ....................... (33)
L83 %12, g5 & ¢ LOBFRR

qﬂ_r_é;q ........................ (34)

Thdo (32), (33), (39 KxD,

(c*—ca)»g{ qw%f_; =0 e (35)
%185,
ET BT, ¢ KDOVTR, &4, BBATTHRESNLIN TS b0 &3, ELMIC

ca= pltang—8y/8x) e (36)

(6—p)(tana—tang +09/0x)
BRI T B D)5, (tana—tang) 1L BT 8y/0x pWhE Vb EdThiT, (35) XB LT (86) Ab o

9y g L. tan By 37)
0t (cx—ca)(l—cq) 0—p (tana—tang)? dx?

%155,

ZTT, ¢ BEY o BEHTHED, COFFTRENMBERDZZLIETER . L L, L&
BELTVWEOR, ETFHOARESHEIVAESLBVEATHEDT, ¢ BLU ¢ OEMLIDIVHO
LEZ N, INORAKBO L THTOTEHETRALUES EOEERT S, T18b5, EFAEb»SH#
BINZFEHOBEBLIUKEE, ZNEN, e BLY ¢ &L, THRAKBRTEEREBICELTVSE
EBIUKEE coe BIU ¢ ELT,

_CdutCid Z_Gutdqs
Caq 7 ‘1. ] (38)
EHWNT, @) Kodrbhic,
dy_ 7 0 tan & %y
O (ex—Ca)(I=Ca)o—p (ana—wng)?0x* (O (39)
=x%
T okt

ET B (39) RIBEMFBMOILHFERIME B0 L,

__7__



322 TURBIR A 225 B-2 (fH54.4)

ptang
NG plana—tang) [ (40)
a= ) g (g k)
’C‘:%an)
x=0 TOHERARE LRABIECF LD ETE, (B9 REM NEBRAMHI,
x=0 T g—y=taﬂﬁ_t3ﬂ0u ........................ (41)
&1 Be Fie, PIMRER
t=0 T y=0 H 3L glmo ........................ (42)
X
Ths,
(41), (42) KobLicky s (39) ROMI
#ﬁz(mn@‘—tane).ierfc (VKK?) ........................ (43)
THZboh3, (43) Ri3E,
C=2-derfc (&) 44)
DEIXbEI B, T,
C_M\/Kt’ &= 2\/Kt ........................ (45)
M=tang ,—tang
TdhHbo

8, COLIRERRBAEBESHDOAARRAALLD bAX VDS, BEROLARKEDOL ST, il
HOW Tk, »RYBEOHOHENASEHEIICD . > THIBINS LS NHARESIKERIIL, 35Kk
WHRICETERTZ 6D TH B,

3. 4 0>60, DPEOHEEHES

ZOBAKR, LR OHBINAETHIMR TS L8, Z0FETHRTLYESE. LALEKSE, &
BICHTIEZeDIT, BRTHAUKELA-DTHETEE b > TORTIEIE 580, THROECHIT
HUBEE N D/N S OEFRLBHNE, ZOMAIHERL, IoIHERBHELTHA UsHERELTIC LR
BREOFTHEHOLNTH B,

THEROEIICH LT, £47 2 ¥ FHEOKIRER V51251,

Qrd 2/ 1 w2 _e)P 1/2[ ”“ ] .......................
Bg'/2h5/25in /% S(a}gina‘) [E +(=ea) .l (46)

WEALT B, 2T, B RKEIE, Qr BREAKKETH 5.

Fig. 4 (3 (46) XOMEHEGTH S0, B—EBEH LT, KBIE B, KBHE + BLU LYK ¢ H—
EDE &, o/p BEMLTHR LEBAHRBEREZRIEMALESV. LhL, o/o BEMT S E, HERRAA
B g BEREICEMAL, o0 BREVHAKE, PROBARICBNTHHERSE U RET L5, T
DT ER, PIAREBIHANLFHDL DS, ca=0.4, 0/p=2.65 O L HEHEBERINIEA, BB LOEN
13.4° DI BT IHRERA TR, BT LRGCTISREORK Z ML, REZ 2K iCLT, w=
0.2, 0/p=2.01C LTI, 5. 7° L LOWETHTHERIZE B BB T LZRLTWVB. 1z, 2O
& &, Qrd/Bg 2k sin'2g DEH0. 460 51, 142 55 LB B 5, [H—0D B & b TH TN 2.5
By, ZERETR, COXIBRBKDOEMCE-T, X bRIITIEE - Hi Lt ORERLICHK
TIRBLEBTEZBLOBECEEFRBLTVS, dbAHA, BAOBAEOMEDKENHYOME
REARIEINIBEIZ O, KEHILO—D2DHiEE LTRIIEVWT 20D EE% 5,

— 8 —



Wik - EH AR - SRR AR (1) —ARO LRI K B IHER— 323

. £ B 2525
(1) SEBRKEs 220
bFic LR ALKEE, FHRAICHRUKEE 21

DHBIKEE THEEREIT - 2o LUK, 18 50 cm,

WX 4Ocm, &I 17m T, H%E 0°~30° FTH

BB LI ¥ 30 EBTE 5, ERICERICER

LR THATm OKETHY, ZOMAHIKE

BYghOsind
T
o
/ﬂc\

o

MICHEID 2 ANTHE 0em ic LTH 50 1 oo o2
BH 5 REDTHY, KEEILERED & RS OHE

MO HGTH 5. L5k

THUKER S EHUKEE O Tt £ v #TIRY [ ®

SNTHD, kY + VFTR-2HDT, 28 or

3m, BREA 50 cm 3 THEIEMICAETSH S b, sE

ABHIEIC BT EFRE 20em BEANTO S,

SRR WK & I MELIC 0°~20" % CIEBICEE 20t 265

T&2, MBERTET I AEDTH B, KigKiciZ  Fig.4. Channel capacity of debris flow conveyance.
LHikEE & RRRICHRBE S DT TH bo

(2) FBRMEL

EAIHAR dp=5.05mm, Vdg/dig=1.3, 6=2.65g/cm’ DIZZHFIRMEZR e T OMEIOE LI
BHRBEORRP D ¢=36" THD, TSRO U SOWMARBE X cx=0.7 TH-
1o

(3) FHBAFHBIUFTREME

EERAEVE LRAUKBO THEDP D 2m~6m OXINCESR 10cm THEE S5 Lictk, b, THKBER
EOREICKTET 5o HHREO PSR KIFEEZADEERTEHEL, S0%bBA L EDR
WL THB. KB LEHHED, KEKEE-T, TEMBBERIIE TKESET LI, ToiE
KESLTES, EFMDRESERESNERI, BIEOHET, M RTH2EAT2, chick-
T, TARBENEERENS . 4m OHREOXHEAN TRIZEEREICGE L AR, #EREE LD Ty
B THRIBOERERD BT, BERBSERT L, TRAUKSED LR~ I3, TREKEO DR
MR E FITE, HHICHERLER M 208, TORREMLNS, 163 ) EHEL * 7BL8BL ) -~
2—F7A4ThxFi&->TitskL, iricitd 3,

Table 1. Kinds of experiments.

Supply Seepage Channel slope
Run No.
Q (s Qi (cmdfs) Upstream Downstream
1 1.94 22.0 170 15°
2 1.96 21.0 17° e
3 1.95 22.0 17° 7°
4 2.04 21.6 17° 5°
5 1.95 21.0 17° 3°
6 4.20 20.0 | 17° 3°
7 5.30 21.0 17° 30
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