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Experimental study of process and outflow rate when landslide dams outburst
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Abstract

The processes of outbursts of a landslide dam, consisting of sand, and a mixture of sand and bentonite were observed
through flume experiments. The discharge rate of the outflow overflowing the top of the dam was measured. As a result, it
was observed that there were a number of peaks appearing in the flow discharge hydrograph during the outbursts. The
maximum discharge rate was observed at its first peak when the vertical erosion rate was most intensive. The value was
then in a range from a few to a few tens times the inflow rate. These peak flow discharge rates were evaluated through the
equation of Tabata et al. The second and the following peaks were caused by horizontal erosion in the eroded channel.

Further, we also found that the temporal variations of the outbursts on the landslide dam were affected greatly by the

adhesive qualities of the landslide dam earth.
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Table 1 List of experimental cases of materials and
dimensions of land slide dams

Ratio of weight Water Discharge
Ne. Sand Bentonite | content 9o r(agtte
IN
1 97.5% 2.5% 15%
2 97.5% 2.5% 10% so°
3 97.5% 2.5% 5% 200 cm’/s
4 100% 0% 15%
5 97.5% 2.5% 10% 35°

100

80 |
60 |
40

20 /
0 //

0.01 0.1 1
Particle size(Sieve size) (mm)

Parcentage Passing(%6)

—2  EBREDRIEE AT
Fig. 2 Particle size distribution of the mixed sand used in
the experiment
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Fig. 4 The temporal variation of the over topping discharge
rate (No.1)
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Fig. 5 The temporal variation of the over topping discharge
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Fig. 6 The temporal variation of the over topping discharge
rate (No.3)
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Fig. 7 The temporal variation of the over topping discharge

rate (No.4)
i I I I
- 3000 —— Over topping discharge (cm3/s)
E O Measurement discharge
5 2500
s
E 2000
=] |
5, 1500 %Ym
& 1000 it : ‘ et
& ! o
2 O, 0
5 500 -
&

0 Wkl . .
0 20 40 60 80 100 120 140

Time(sec)

K—8 BUiitEOIFHZ L (No. 5)
Fig. 8 The temporal variation of the over topping discharge
rate (No.5)



&, BAIOMFTRREO Y — 7 (BB ERAER) *
TIZRARY AOR R THET A ABITE# T LT D
IoCRZIONS (M—11, FEFREEOZIZ O
T 6 BHM), 0L EXOFEE, K TRARE
(200cm’s) DK 13 fHT /> TWD, FDH%, RATK
BT ICIER L, IR OFREN N SET D, 2 FHUK
DR & — 7 (3 REA A L TRl ik
DOKRPFH LIz E LB NS,

A EIDEBRIZI51T D BRI R D & — 2 FEAERFD RIRS
LOWREERIUE, REL INDLDONRE —=1T57F b1,
2 7% H LB Ot & D v — 7 AR HEE TX 7=,

WIZ, [Al—OMEFCRIRS ZOTARDENNT L 2 i
RO L%, #KEZILE LRHHEME i L
7o (K—58), ZORER, RKIRF LD FHNERABLA 35
FEORI—8 OFREtiE (BRIOe—2r) 1%, TiE
AR 50 FEDOK—5 L0 b 6~7 F/h&L< 2D, 2%
HOBRREDO B — 7 & 7 FIRRE/NE 22D, Ttk
NBL 35 FEDOBEE, THIEICIER S 512 IO AR
DR ISID 50 FEDYE L 0 b/ STz, RIRA A
DIFEHEENELS 2D b0 EEZBND, LIRS T,
50 FEDE L AR TREDBIICITRA L2 &
O, RRKEREN NS 72D EHEE SIS,

F7o, AREIOFBRITIBCRIE L KEHARE T H
% 140 B> CIE, TUEAEARL 35 FEOGE IR &
300cm’/s FLE T D DITHT LT FtEE AR 50 FEDL
HIREFT0 & 725 T D, BafiBRAAE 140 P DIREALTIE,
TFURIEE AR 35 FED A — A TREIC L VIR AEE LT
TR RIEIZ DT> TR->TEY, LRI
L VA OKMETF L TWA D EEZBND, &
DOFERL Y, [Fl—OMENCRIRS LD el AR
{Tenl, BRI L DK & T OFEHRkGRHRILE < 72
HHDEEZLND,

4. HRREOE—I RERMBEGARE

B —9 THRE— 7 P AR & R mOBHR A
AT, ek, K2 R OFE A & BB AG
DR HR RN AT 5 £ TORHTH 5,

ZOING, BOHDEE No. 1L, N bAoA b
IRAET-HA L0 BRI ED ©— 7 RN R, 2
DO, IR EDPRKENZ L3035, WD HDE (No. 4)
R M A FERRETSE L0 DA TIVNEL, i
BEOREHEDRL 22722 ERHEBEEZ HND,

F7o, AEIOFMETTIE, RKRY LO TEARD %
WA (No. 5), B/KEEDMEWEEA (No. 3) TRERTTERE DA

RE—27fENDIR< 72, ZOFAERRNE 72 518
ARGz, LirL, ZTOEIDOTNTHY, L
PHZAER L CORMGDBUETH D LEZ D,

4000 | |
ONo.1~3 A

~ No.4
g 3000 A No
s 2 ®No5 o
g O
g f’/ 2000 O
E o °

Z 1000

0
0 5 10 15 20 25 30

Time at Maximum peak discharge(sec)

—9 BT D b — 2 FEAEIHH] & R BRI R O B
£

Fig. 9 Relationship between the time of the occurrence of the
peak discharge rate and the maximum discharge rate
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