ETH:zurich

Upper Chehalis
S

5
-
fniiutotios River
ey
‘Dam Safety Supervision

\l_

Landslide-generated Impulse Waves
in Reservoirs

Basics and Computation

Chehalis

Lake '. -

(northern P
section) Y R=37.8m

Ad-hoc estimation of landslide-generated impulse waves
— from the lab to the field

Frederic M. Evers and Robert M. Boes
Short Presentation

EGU 2020 — NH5.1 Tsunamis

%!!r%%ulics. Hydrology and Glaciology #ShareEGU20 @GUE??:&%W 2020 .



Update: Landslide-generated Impulse Waves in Reservoirs

Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

ETH:irich

Federal Deparment of the Environment, Transpert, Energy and
‘Communications DETEC

Swiss Federal Office of Energy SFOE

Dam Safety Supevision

Landslide-generated Impulse Waves
in Reservoirs

Basics and Computation

2m Edition, 2019

WI W Laboratory of Hydraulics,
Hydrology and Glaciology

Landslide-generated impulse waves

‘Wave generation and
propagation

| Values independent of 2D or 3D |

2D: Heller and Hager (2010) | | 3D: Evers et al. (2019)

3241

Insert  Pagelayout  Formulas

v

Clipboard 1z Alignment

‘Wave run-up,
dam overtopping
and overland flow

I Wave run-up: Evers and Boes (2019) I

2 v

A 8 c D 3 3 G H !

Number

J

Computation tool v1.0

Landslide generated impulse waves in reservoirs - Basics and computation

Overland flow
Fuchs and Hager (2015)

Dam overtopping
Kobel et al. (2017)

1
2
3
4 |Project: [
5
5

Generation | Propagation (2D)

Computes 2D impulse wave characteristics based on governing slide parameters at a
7 streamwise distance x (Figure 3-2a)

& |Generation | Propagation (3D)

Computes 3D impulse wave characteristics based on governing slide parameters at a

v

9 radial distance r and angle y (Figure 3-2b)

10 [Run-up | Overtopping

Wave force on dams

Wave force for § = 90° with Ramsden (1996)

Reduction of force effect if wave overtops (R > /)

Computes run-up heights and overtopping characteristics based on governing impulse
11 |wave (2D or 3D input) and shore/dam

12 [Overland flow

Computes overland flow characteristics based on governing impulse wave (2D or 3D
13 linput) and shore parameters

14 Wave force

Compttes wave force based on governing impulse wave (2D or 3D input) and dam
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Distribution in horizontal and vertical force components if 5 < 90°
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17 |Color coding

18 Insert parameter value
19 Within limitation range
20 Outside limitation range
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Qualitative estimate of the influences not considered in the st step
(effects of the reservoir shape, edge waves,
mass movement types, underwater slide deposits)

Definition sketch with (a) 2D and (b) 3D wave propagation (Figure 3-2)
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- Computational procedure based on lab experiments
to estimate landslide-generated impulse waves
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Case study: Chehalis Lake, Canada (2007) — Impulse wave run-up
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S Run-up height R[m]: o Field measurements (Roberts et al. 2013)
— Prediction 15t wave crest (+25%, —45%)

———  Prediction 2" wave crest (+50%, —-60%)
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