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Experimental study on landslide dam breaching
and the local morphological changes
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Introduction

Morphological change

Fan. (2016)
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- - Dam break flood

Experimental study on dam breaching and the local morphological changes under different material composition

Jiangtao Yang, Sandra Soares-Fraz&o, Zhenming Shi
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2008 “5.12" Wenchuan 8.0 earthquake:

® More than 60000 landslides were triggered by
the earthquake and 257 of them blocked river
and formed landslide dams.
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Introduction

» Geometrical characteristics: the slope and length of the dam;

> Material characteristics: wide graded materials;

> Structure characteristics: uneven distribution.

Material distribution

Landslide dam geometry
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> Material characteristics: wide range of particle size and bi-modal or multi-
modal characteristic of landslide dam material.
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Experiments

> Experimental equipment and setup

| - ;' N = ) Camerg #2
§ — 1 =P {a)
)4 | | ‘ ) B | I * Cainera #3

% \ BT

’ =

i  12em

TS Som
Upsma.?n? j?ﬂ”“’ Lake /// .
o T Landslide dam .§ T
\\

108em

e Camera #4

FE ‘
. E-?emm 3
: : F = g
FIX_gd bed il Mova_ble bed Camera #1
; 5m 35m e g
Dam geometry (cm) Diversion channel (cm) Movable bed Inflow rate (m3s-1)
Top Bottom width  Height Width height Depth (cm) Slope
width
12 108 25 6 5 8 0.016 1x10-3
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Experiments

> Material composition
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Experiments

> Experimental scenarios
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Results

> Dam failure mode

P e B

® Infiltration is enhanced before dam breach with the decrease of sand content of the dam;

® Overtopping failure mode is observed in all experimental dams;

® Seepage point is observed in T4, while it is relatively small and can be ignored.
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Results

> General description of overtopping failure
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Dam breaching: initiation, acceleration, attenuation and recovery stages.
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Results

> Variation of water drop and peak discharge

(@) 25 (b) 9
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® Increase of SC in dam material: Lager discharge and water drop are observed;

® Influence of SC in movable bed material: Different variations are observed with SC of dam material

is smaller than 70% and SC of dam material is 90%. B UCLouvain P 4 + %
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Results

. January 2023

» Breach duration (initial stage, acceleration and attenuation stage)

Finer bed

—&— (54 as movable bed material

® Same materials between movable bed and dam
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® Influence of SC in movable bed material: Depends on dam material composition.
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® Increase of SC in dam material: Longer in acceleration and attenuation stages but shorter in initial
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Results

> Final breach geometry
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Results

> Final topography of the movable bed
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Results

> Final topography of the movable bed Y
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® Meandering channel due to the sediment transport and the formation of sandbars.
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Numerical simulation

» One single grain diameter

oh N d(hu) N d(hv) 0 ® The overestimation of the erosion depth;
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Numerical simulation

> Hirano’s active layer
z|
Zy
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Numerical simulation

> Hiding-exposure effect
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Numerical simulation

> Dam breaching and morphological change

0.05

Numerical result Experimental result
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Numerical simulation A

> Sand content distribution

Flow

v

Flow

>

Numerical result

Experimental result
time = 200 s

3 5 6
x (m)

B UCLouvain P i # %
Experimental study on dam breaching and the local morphological changes under different material composition

W STy,
dipartimento s (4
) N _ _ diingegneria = é!j{,g
Jiangtao Yang, Sandra Soares-Fraz&o, Zhenming Shi unipa %\

7> % Y¢ &
2, <
1910 ey

>

LT



Numerical simulation

> Improvement of the model

® The sediment transport rate decreases with the increase of the median diameter, thus a
smaller erosion depth can be observed;

® A better result of bed level can be obtained;

® The distribution of sediment with different diameter can be simulated.

> Problems and what’s next?

a(fiLa) _ a(efiqsi,x) 4 a(gfiQSi,y) a
ot Ox dy

A i=1,2..,N

fosi = F; if erosion —— The sorting effect during the deposition process
est af; + (1 — a)fp; if deposition
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Thanks for your attention!
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