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Eye and ear
monitoring

Barrier of
concrete
blocks with
detecting wire
and red lights
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S o N
cone sheet joints

200m A
Grande Combe trench
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Large rockslide --> Damming of the valley --> Formation
of a lake --> Failure of the dam (overflow and erosion) -->
Sudden flood --> Flood propagation downstream.

According to the volume of water in the lake:

+ The bridge upstream and the crossroads could be
submerged by the lake.

+ RN 91 would be damaged in several places

+ Part of the town of Vizille would be flooded, as well as
chemical industries located downstream

# Certain districts of the town of Grenoble could be
reached by the flood.
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The high valley of the Romanche river: 11 000 inhabitants
and more than 80 000 beds (tourist resorts).

Dally traffic + seasonal flow of the tourists.
Average traffic: 9000 veh/day (peaks > 20 000 veh/day).

Solutions of replacement:

- one very narrow road, inaccessible to the lorries and buses,

- a mountain road, with many turns (lengthening of 46 km),

- the Lautaret pass, closed in winter, avalanche hazard
(extension of more than 200 km).

A closure of the RN 91 would lead to costs as follows:
- lengthening of route: 100 000 - 150 000 € per day,
- loss of earnings in the tourist activity --> 400 000 € per day.
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Diversion road

River diversion
channel

Romanche River

Earth barrier

Old RN 91
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Monitorage — Sensors in the frontal zone
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Monitoring of the slope:

seasonal variations
accelerating trend

EVOLUTION DES MESURES EXTENSOMETRIQUES
JUILLET 1996 - DECEMBRE 2005

01/07/1996 01/07/1997 01/07/1998 01/07/1968 01/07/2000 01/07/2001 01/07/2002 01/07/2003 01/07/2004 010772005
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Different scenarios:

eSmall rockfalls from 1 m3 to 100 m3
short term

no significant impact

el arge rockfalls: 1000 — 50 000 m3

short term

no significant impact

eCatastrophic failures: 1 — 10 - 25 hm3 (?)
medium to long term

significant to major impact
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Volume of fallen rock:

e About 1 hm3:
Isolated rock blocks on the road

e 2-3 hma3:
debris on the road (1-5 m thick; 100 m long)
river bed on the road

e Over 3 hma3:
damming of the valley
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Versant de Séchilienne
Les Ruines
Calculs par épandage

MNT en carte des pentes
limites de la zone instable
principale
ligne de départ . 1.800
épandage V,_=1,00 10°m?
V=116 10°m?
N giem = 1000
0=28°
Vinex = 16 mis <L 100
g
€
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= D.000
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Upstream flooding (3 hm3 of rock fall)

ST
t (L NS Lo
Sl Jf, T e~ 2
S\ T e

\\k I 7T WS _I.J, —

7

= —— ™
= L
R
P""-‘ — e S =
/ e e N ez
— m— > R 3
NN,
e NN
T \
NN % M N\
- NN ]

=T PR
k = = "\_‘

23e Congres mondial de la Route - Paris 2007



Flood after dam failure

Hauleurs d'eau
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@ Road:

Diversion:

Cut in the opposite slope (which elevation?) :
15 Meuros

Tunnel (place of portals?) : 50 Meuros

Upstream and downstream protections?

@ River:

Diversion gallery (which design discharge?)
Flood control downstream
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Road diversion alignments - Flood protection
solutions

SCENARIO COTE 338'NGF
éboulement de 3 millions de m3)
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Carrefour centre
Pont amont Séchilienne

Solution déviation RN 3
I’air libre

Pont aval

\ Lotissement du

V\ Grand Serre

Echangeur actuel

Galerie hydraulique

actuelle
Solution galerie Solution déviation
hydraulique RN en tinnel
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Facing a high risk, it is essential:
*to define scenarios

*to evaluate and to compare these scenarios
(degree of risk, time occurrence, etc.)

a0 carry out short term countermeasures:

suitable to short term scenarios (e.g. emergency
plan), but coherent with possible long term
protections

*to be prepared to mid-term scenarios
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