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gate installed in the network



Introduction

The irrigation network model is an 
installation that condenses into a 
small space (approx. 100 m2) the 
various water regulation or 
distribution devices that can be 
found in a real irrigation network; it 
allows various measurements or 
adjustments to be made to 
familiarise the user with the 
equipment installed. See plan. 



Irrigation model

 



Detailed description of the network elements
 

 



The network mounts all key 
infrastructures for the correct 
functioning of an irrigation network, 
e.g.: 



Security weirs

Security weir

• Head of network 

• change of section

• before structures likely to be

obstructed1

• end of channels

• …

1 Reverse siphons, canal bridges, automatic valves, etc.

REAL EPFL facility



Safety siphon

canal

bassin de dissipation

bec de pompage

fente de partialisation

REAL EPFL facility



Flow measuring devices
Thin-wall weirs for flow measurement

Mesure de h
4h min.

REAL EPFL Facility



Level control using thick wall weirs



Regulation weirs

Piano-Key Weir type



Automatic gate with constant upstream level (AMIL gates)
WORKING PRINCIPLE

The only torques involved are that due to the weight P and

that due to the buoyancy F on the float.

The valve is balanced so that these two torques are equal

and opposite for any position of the gate, when the upstream

level is at the setting level.
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pertuis de logement

Cross-section and plan view of a section of canal with upstream regulation

The position and density of the control structures depends on:

• channel slope

• position of bypass channels

• admissible tidal range

• imposed constraints



EPFL campus (irrigation loop)

Real scale application



Dynamical behavior and instablity



(                                               )

Gate rotational dynamics

Upstream water level change

Bernhard and Perona, 2017



Bernhard and Perona, 2017



Instability
Response to step function Periodic behaviour (limit cycle)

Bernhard and Perona, 2017



Advantages and disadvantages of upstream regulation

Advantages

• simplicity; possibility of regulation by means of simple, rustic and inexpensive

structures (weirs)

Disadvantages

• difficulties in estimating the flow rate to be introduced into the network (flow rate required + en-route losses)

• difficulties in coping with unexpected non-consumption of water1

• Impossible to irrigate on demand

1 following, for example, closure of the valves during a storm à loss of water stored in the tabs



Constant level downstream valve (AVIO valve)



WORKING PRINCIPLE:

The torques involved are that due to the weight P and that due to the buoyancy F on the float. The movable

counterweight allows the device to be adjusted to bring the centre of gravity to the desired position.

The valve is balanced so that these two torques are equal and opposite for any position of the gate leaf, when the

downstream level is at the level of the hinge pin (adjustment level).

Downstream constant level valve



Valve with constant downstream

level placed after an orifice (Avio

valve)

Valve with constant downstream

level placed across the entire section

of the canal (Avis valve)



Valve with constant downstream level behind orifice (top) and on channel (bottom)

Valves with constant downstream level Mask module batteries



Mask module

Campus 

Field



Field

Campus

Notice the possibility to combine several gate apertures by 
which means the total flow is simply the sum thanks to the 
constant water level upstream (e.g., mantained by a control 
structure)



Fixed threshold
dividers



Mobile dividers

Campus

Field



Today status and plan
PRESENT STATUS
The status of the facility today is disastrous and 
due to a sustantial careless and abandoment 
after my departure to UoE in 2015

The network walls (concrete) need to be re-sealt, 
all components as well as the entire measuring 
devices have to be dismantled and restored and 
new pumps have to be bought and installed

RESTORATION PLAN
The network was mainly used for teaching. 
However, a full restoration makes only sense if the 
network can be converted for research uses as well.

ADDITIONAL POTENTIAL (Research, services)
- teaching and education (short courses to 
practitioners)
- testing and calibration of measuring devices;
- dynamic environmental flows;
- hyporheic flow and sediment clogging;
- macroroughness habitats
- plant root growth and tropism actions
- new material (e.g. bio-cement) 



Foreseen improvements:

- automatic gates for control of water level within the channel (to decide which one) and simulate a CPP (levels and flows);
- straigth reach with inserted rhizoboxes for studying plant root growth in response to tropism actions;
- design a Tyrolean intake with coverable rakes for testing rake profiles and cprresponding dynamic flow releases;
- Flume reach with hyporheic flow possibilites by creating a double bed with permeable material organized in matrasses;
- Straight reach with possibility of insertion of macrouroughness obstacles for studying wake amplitude and hydrodynamics;
- Deployment of walls and bed made of biocement for studying its long-term resistance to erosion and release of susbtances 



Offer

See next page



Offre travail PLTE

PLATEFORME TECHNIQUE

+41 21 693 23 64 MT
+41 21 693 45 48 PL

michel.teuscher@epfl.ch
pierre.loesch@epfl.ch

Préparation offre 8:00 CHF 40.00 320.00
Dessins 60:00 CHF 40.00 2400.00
Démontage 100:00 CHF 40.00 4000.00
Réparation - fabrication 200:00 CHF 40.00 8000.00
Remontage 200:00 CHF 40.00 8000.00
Zingage - Peinture 2500.00
Fourniture et matière 2500.00

Pompes
Démontage 24:00 CHF 40.00 960.00
Réparation - fabrication 50:00 CHF 40.00 2000.00
Remontage 26:00 CHF 40.00 1040.00

TOTAL 668:00 CHF 31 720.00

Merci d'avance pour votre réponse. *Niveau :

Acceptation du devis par demandeur.

*Legende : 1 : Projets ne comportant pas de difficulté particulière. Facilement planifiable.
2 : Projets complexes avec incertitude moyenne. Retards possible dans la planification

PLTE
PLTE
PLTE
PLTE
PLTE

FACULTE DE L'ENVIRONNEMENT NATUREL, ARCHITECTURAL ET CONSTRUIT (ENAC)

Fournisseur

Devis No : 

EPFL ENAC-PLTE
M.Teuscher/P.Loesch
Responsables Unité
GC F0 531
Station 18
CH-1015 Lausanne

REstauration canaux irrigation 

Description Remarques

Devis concernant votre demande de travaux :

PrixTarif horaire

Lausanne, le 13 juin 2022

Cédric Bron

1015 Lausanne
Station 18

Heure

SPI SA
PLTE

3 : Projets avec une grande part de développement et d’incertitude. Difficilement planifiable et à 
discuter régulièrement avec le demandeur tout au long de l’avancée du projet.

Téléphone :

Email :

LCH130522-1

N° Offre

EPFL-ENAC-LCH

1 2 3


