e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

5 R PRI BE RIS A T T S i R S B o AR R B

LR, RKE, B4, BRI

An experimental study of the breaching process of landslide dams with different bed slopes and drainage channel cross-
sections

SHI Zhenming, ZHANG Gongding, PENG Ming, and MA Chenyi

TELE L View online: https:/doi.org/10.16030/j.cnki.issn.1000-3665.202202024

TR BRI A S

Articles you may be interested in

PGS [ B L ol 05 phe B e A U e i PR AU 5

Characteristics and evolution process simulation of the Baqu gully debris flow triggered by ice—lake outburst in Luolong County of Tibet,

China

X, BHENSC, Ay, Ve, BRBC FEAEZR, SO, sRIET: /K SCH T TREHbJS. 2021, 48(5): 150-160
ANRIAFEREE T i e i b R i BB P 5

Experimental simulation of the carbonate dissolution process under different occurrence conditions

Mz, e, R, 597 a, XM, KR K SCHBT TREHL)T. 2021, 48(2): 15-26
JERBEHER IR AR 52 T 3 AR I ik R R B IAHL T A 5

A study of deformation process and failure mechanism of hard rock slope based on the hottom friction test

AR, SEBL, AN, T8, BT KO TR, 2022, 49(3): 145-152
JVHEER B 23 e A A 2 B AR SR B 1) 52 i)

Characteristics and potential engineering perniciousness of the debris flow group in one station of the Sichuan-Tibet Railway

fupsap, BHEISC, X0, SRS, EALZR, BRBL, SRS JKSCHBTT TR HITT. 2021, 48(5): 137-149
AW i) 7 SAL N g
An experimental study of the triaxial expansion force of red—bed mudstone

PR, WIS, 16, X KSCHUE TR I5. 2022, 49(3): 87-93
JERARY B A5 A0 A B i R A 5 PR R BB LS

A comparative numerical simulation study of single—phase flow and water—gas two—phase flow infiltration process in the vadose zone with

the layered heterogeneous structure

R, R, B, SRR, RO, Do, FK KT TREHLR. 2022, 49(2): 24-32

KEMIE AT, FRAHEZTHRER



949 % 5 s TR SCH T T AR b T Vol. 49 No. 5
2022 4F 9 A HYDROGEOLOGY & ENGINEERING GEOLOGY Sept., 2022

DOI: 10.16030/j.cnki.issn.1000-3665.202202024

AR, SRS, 280, S5 25 RS T PR 32 AR itk O DA v 2 Wi 174 ZE 305 phe i AR I Y (0], K SCHB B T R 3 BT, 2022,
49(5): 73-81.

SHI Zhenming, ZHANG Gongding, PENG Ming, ef al. An experimental study of the breaching process of landslide dams with different
bed slopes and drainage channel cross-sections[J]. Hydrogeology & Engineering Geology, 2022, 49(5): 73-81.

S 1T 44 0t 7 T T M
HEZE N i R T 5

ARA KRR, E Y, R
(1. AFRFERIRFRLTERLS 24, LFE 200092;
2. RIFRFEEAMTIRKEFTHRELEZRE, LiE  200092)

TEE: A i = M TB 2% R TR Ak B ol X 4 2 400 5% e i AR A A A DR, SR 4 AT RS EE (00, 1°, 20, 3°) Al 3 Fhilit
MAER BT R (S AT BB AR, PR TR IE IR g BT 8 A 43 A SE A I DI L BRI L W
R R 0 IO A YA TR AR Ao R, ARG A (IR DR 3 R AR Ak D X 3 S LTS e R s e A . s R R (1)
FEMR YT FR R 434 3 A B . BB L 15t DB B B, 15t Pt e /0N B B L0 35t 0 R SR B B, KA T ok B A s B 5 U
B IR MR s B BE T R0k P [ B, HLAL 2T R, Bt D4 0k & R o (2) YT RSB B 38 000 R W 25 T Ui 30035 . 300 00 A ik 370 A4 114 38
BERE N, S BOK AR AE R, B0 R PIHR, PR GAE 0° ~ 370 B P T PRI A K, DA (I ek AR, 0 B D R, I I
I AR gt s A, FLAR R RN . (3) T IR A U v AR O [ B O | R i R0 35 S TR G 5
TR BRI E . = AIEAA K £V AN, Bt ORS8RI [ o R A T A Al
V% e AR i e, K A P AR R, T8t 1R U0 T R R A1, 0 R e ) g s 1T 2 S R A TR 2 0 K6 SR S HE SE N 2
01567 R LR i 1 e BB AR Al

KBEIA) . HEFEI o By DAL VA & s AT DRI 5 AR DT I

HFEDES: P642.22 XHEIRERD: A YEHES: 1000-3665(2022)05-0073-09

An experimental study of the breaching process of landslide dams
with different bed slopes and drainage channel cross-sections

SHI Zhenming'?, ZHANG Gongding'?, PENG Ming"*, MA Chenyi"?
(1. Department of Geotechnical Engineering, College of Civil Engineering, Tongji University, Shanghai
200092, China; 2. Key Laboratory of Geotechnical and Underground Engineering of Ministry of Education,
Tongji University, Shanghai 200092, China)

Abstract: The breaching process of landslide dams influenced by bed slopes and drainage channels are still
unclear. In this study, flume tests of landslide dams including four different bed slope angles (0°, 1°, 2° and 3°)
and three different drainage channel cross sections (triangle, trapezoid and compound) are carried out. The effects

of bed slopes and drainage channel cross sections on the outflow discharge, breaching duration, breach
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development and longitudinal evolution process of landslide dams are investigated. The results show that (1) the
breaching process is divided into three stages. Stage I is the breach initiation stage with a slow breach erosion.
Stage II is the breach development stage with a severe breach erosion. Stage III is the attenuating and re-
equilibrium stage with the formation of an armored layer and the breach erosion gradually stops. (2) With the
increasing bed slope angle, the dam crest and downstream slope angle increases, which enhances the shear stress
acting on the soil and the deep-cutting erosion. Thus, when the bed slope is steeper, the peak discharge is larger,
the arrival time of peak is shortened and the residual dam height is smaller. (3) Drainage channels with different
cross sections have different depths, widths and lateral slopes, which influence the breach development and the
outflow discharge. For the triangle drainage channel, its water-soil interface area is small, both the breach
deepening and widening rates are the largest, while the peak discharge is the largest and the arrival time of peak is
the earliest. For the trapezoidal drainage channel, its bottom elevation is the highest and water-soil interface area is
the largest, while the breach deepening rate is the lowest and the arrival time of peak is the latest. The compound

drainage channel is between the two former channels. The experimental results may provide important references

for emergency treatment of landslide dams.
Keywords: landslide dam; breaching process;
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Table 3 Breach deepening and widening rates in tests 2, 5 and 6

T Bt H R Y%/ (mm-s™) Tt S8/ (mm-s™)
2 0.643 0.679
5 0.561 0.545
6 0.599 0.479
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