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FORMATION AND EROSION OF DEBRIS FAN
THAT IS COMPOSED OF SEDIMENT MIXTURES

By Tamotsu TaxauasHi, Hajime Naxacawa and Yosuke YAMASHIKI

Synopsis

A numerical simulation method which is consisted of the predictions of the
debris flow development, the debris fan formation and the erosion of the debris fan
by a flood flow is presented. The subsystem for the debris flow development
renders possible to predict the hydrograph, the temporal variations in the solids
concentration and the mean particle diameters of the debris flow that is induced by
the appearance of the surface water flow on the gully bed composed of a well
graded sediment mixture. This subsystem is verified by laboratory experiments and
the effect of the accumulation of the largest particles in the forefront part is
discussed. The subsystem for the debris fan formation process not only predicts the
limit of deposition and the topography of the fan but also predicts the three-
dimensional spatial distribution of the particle sizes in the debris fan. This particle
size distributions are considered in the subsystem for the erosion of the fan and the
re—deposition processes. '
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Fig.1. Experimental discharges at the outlet of the channel and that obtained
by the calculations.
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Fig. 2. Experimental solids concentrations and that obtained by the calculation.
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Fig.3. Temporal change in the mean particle diameters in the debris flows at
the outlet of the channel.
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Fig.4. Calculated hydrographs at the various points along the channel.
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Fig.5. Variations in the mean particle diameters at the various points along
the channel.
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Fig. 6. Longitudinal developments of the peak discharge, the flow depth, the
solids concentration and the mean particle diameter.
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Fig.7. Sediment sampling positions.
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Fig.8. Temporal variations in the limits and the thicknesses of the deposit
plus flow and the topography of the finally formed debris fan.
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Fig.10. Topographical change in the process of erosion and re-deposition.



EiE e Ul - LBk BANEMESD 572 3 DATRBKMOTE L 2 DER 3N

t=0 min CAL.
40 20 0 20 40

—

unit:cm

1204
130}
uw

Fig.1l. Topographical change in the calculation.

D5 THADELOMEREH 2 REHETHEIATVWA LS TH B, BB, KALOWLIFBELEEL
TOBVWORTHRETKAEBEN > TVWEDIR, FOHIERL TBV KA B O FRIETE TOIRE - H#
B BROETIE-TWVWA, HELEREDHN - &SR, FHBEBLTKLLOREAVEL <,
AL EBABHET I RERB - TVWE I ETH S, CHIFFHBERBLWIRBTAONRZES LTEROTY
HEEFEAL TS0, BRHAIREETORPAEL ST LITEDIRRLT, R REHEL
Birk-TREAGINZONAILICL-TVELDEMEENG, IO &R, RicHAFRRIAER
MEOEERRICE L W ETHERENTOAE LD L LTHELBRBIEZEALRLTH -2 &
o LERINS,

4. ¥ |

EVESKEMED 518 5 REHRYLBREROREICE b - TRASH, ABBMOTRK LK 235
LABEL, HEMOKEST, BEROFBIR A&V -4, BIURIKORESEAONZHD
ELT, ERINBTARONA Fos5 7, +EEL L ENEOKRMNELETFHIL, Zotha
WhAH, SRR L OEKT 3 tAKEIRO KX %, HEESBIUONROZERAHERD, ok, £
hogEeDBkifiIic & » TRA - BEET 2 880 ELEFRIT 2 £ T, TAKRKEOCHERNTH
FhoEWEEZ , ZOMOERRRESBROFTEETIHEL TR ET 5.

1) BREHEBIHORABICE - TRE - BET I LAROTRERICAV 2 NEERATELRI SV
TEEL, HREELICL>TREISNTVALORKBEMA 2, ML TFARREIERFERE X
CEBRTY, BRRPRETNTOIE RO VTR SREBHE~OFAFIEEPL L TRFLT
fFArhiEiE sy,

2) TRBEHBAOEMBOETREL D FLRATEILICL - HER, BENEMHEDP LR
BTHHTIE, RBHMERRELN S E— 2 REY, H—HEMHOBESICHRTREL L LI LM
ﬁlﬂfto

3)  TRFERBL OB TOBBME OBEL X U RO LOFESH o pIic SN
7o



312 FRPIKFFATAESH 345 B-2 F3. 4 (199D

4) ThRERKHOEEELT, EFHARROEBHRAPHBEEENCHBEMAER ©RLD
SLET, HEEBEEO X D EVETENTIREE 1 - 7, ERHOMI>VWTRSHR S LItk EMA 3
VEBD B,

5) ThRERRHBEN FROTCEAHEOBEREIC VTR, & CHEOTERTRIFTH - 1205,
FEBTRAT L AT EREREHNIET 5 LD TE NS - 12, BIRMERER TORERIIZIE b
ZELTOLEBHB LI TH D,

6) THRBERHMOEKTKICLZ2EBRLEMFCHALT, NROZXRNERMAREERL GHET
BT EHTEEED, RUTBIFRERSEOhEY, £, ERTONENMETEEETEELS
REB->TVWRVWDT, 7—<—3— rOFRICL ARAOHEHISEEXRFATETVREV, KSEOUE, &
R0, D« AHEEOEREESD THROMERETH 5,

Bikic, APFEIRSCREMERAE (—RIFEC01550406 REE: &@fF B [EVESREME
OB TAROKEEE ) O—BRELTRENT LT L TRET 2,

EEXH

1) &8 Redll —FHER BEREHED 5B 2RKERTTAHOTH, FERFEHK
WHCETER, 55335 B-2, 1990, pp.443-456.

2) B Bl — - EHLE BRMICET 2 TRINEBEREGREONM, FEAZEH KL
FREES, %315 B-2, 1988, pp.655-676.

3) Takahashi, T. Nakagawa, H. and Kuang, S.: Estimation of Debris Flow Hydrograph
on Varied Slope Bed, Proc. of the Symposium on Erosion and Sedimentation in the
Pacific Rim, 1987, pp.167-177.

4) Takahashi, T.: High Velocity Flow in Steep Erodible Channels, Proc. of 22nd
Congress, JAHR, Lausanne, 1987, pp.42-53.

5) Takahashi, T. and Nakagawa, H.: Debris Flow Hazard Zone Mapping, Proc. of the
Japan-China(Taipei) Joint Seminar on Natural Hazard Mitigation, Kyoto, 1989, pp. 363
-372. ’

6) Takahashi, T.: Debris Flow on Prismatic Open Channel, Jounal of Hydraulics Division,
ASCE, 106(HY3), 1980, pp.381-396.

7) Takahashi, T.: Debris Flow and Debris Flow Deposition, Advances in the Mechanics
of Granular Materials, Shahinpoor eds., Trans Tech Publication, Vol.2, 1987, pp.699-
718.

8) Takahashi, T. and Nakagawa, H.: Hazard Zone Mapping in Respect to the Damages
to Wooden Houses Due to Breaking of Levee, Bulletin, Disaster Prevention Research
Institute, Kyoto University, Vol. 37 -2, 1987, pp 59-90.

9) & K LARORELFKENCEET AU, HEARENKHAFRER, F205B-2, 1977,
pp. 405—-435.

100 & R ThROBIE - HEREICET AR (2) —ThERtoERER— FERE
B SKIFZCRRAES, %5235 B-2, 1980, pp.443-456.



