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GEOGRAPHICAL POSITION

The tunnel runs for a length of 

approximately 12 km up to the 

power station. The relining section 

involves 1 km located in San 

Valentino (BZ)



GEOGRAPHICAL POSITION
Relining GRP: Length = 998,72 m

Progressive Relining Start : 1853,00
Progressive Relining End :   2851,72



GALLERY INITIAL CONDITION

No cracks have ever 

appeared in the 

tunnel.

Purpose: restoring the 

hydraulic functionality.

Considering the size of 

the GRP pipes and 

taking into account the 

grout injections, 

preparatory activities 

were necessary for the 

relining works.



STATE OF THE TUNNEL AFTER INTERVENTION TO LIMIT WATER INGRESS

Operations carried out manually: 
- water jet cleaning

- levelling of the bottom of the 

tunnel

- localized demolition and 

scarification 

- eliminating the riveting (consisting 

of plates and bolts)



GRP PIPE: FLOWTITE GREY

DN 2700 – PN 6 – SN 10000 – WATER PRESSURE SYSTEM (Amiblu)



THE PROJECT - PLANIMETRIC PROFILE

Following the 3D 

laser-scan 

measurement, a 

plano-altimetric 

profile was 

obtained.

Therefore, pipes of 

different lengths 

were used: 2, 3, 4 

and 6 m.



THE UNLOADING AND STORAGE OF PIPES
Pipe unloading and transport

Storage area

The pipes 

arrived from 

Spain on 

special 

wheeled 

transport.

Each 

transport 

included 12 

metres of 

pipes.



PIPE UNLOADING AT THE ONLY INSERTION POINT

Each pipe weighs 1 ton 

meter, two excavators 

were used to unload and 

insert the pipes. 

The pipes were 

transported inside for a 

length of 1 km using 

specially designed carts.

Once the pipes reached the point 

specified in the laying plan, they were 

coupled using a hydraulic system. 

The connection was carried out with 

special equipment to ensure that the pipe 

was inserted into the coupling sleeve. 



GAP INJECTION BETWEEN GRP PIPE AND EXISTING TUNNEL



THE GROUT INJECTION DESIGN - THE CHOICE OF THE INJECTION SYSTEM



THE GROUT INJECTION DESIGN  - THE INJECTION VALVE AND ITS 

POSITION IN THE PIPE

Stainless steel injection nipples were installed on the pipe by the

manufacturer where the mortar was injected and then sealed

with a plug and laminated.



THE INJECTION SEPTA

17 internal sections every 60 m. 

The injection design required a pump to be positioned at a distance of 120 m 

from the injection point.

4 sections were completed from one 
point.



THE INJECTION SEPTA

The mortar was stored 

outside in 14 silos of 

approximately 20 ton 

each. 

The mixed mortar was 

pumped into the 

tunnel through DN 50 

pipes for a length of 

900 m to another 

mixing plant located 

on a mobile cart. 

The injection was 

carried out in layers so 

as not to create a 

floating effect, from 

downstream to 

upstream.



FINITE ELEMENT MODELLING OF THE PIPE

The deformation of the pipe 

during the injection phase was 

verified (FEM).



FINITE ELEMENT MODELLING OF THE PIPE SLEEVE

Using a FEM model, the 

deformation of the coupler 

during the injection phase was 

verified. 

Being the most 

delicate part of the 

system, several 

wooden supports were 
introduced.



FINITE ELEMENT MODELLING – Mortal injection





THE LAMINATIONS SYSTEM

Maximum 

permissible 

opening in 

the joints 0.3°

or 19 mm. 

The joints 

were 

laminated 

with resins 

and glass 

fibre with a 

width of 500 

mm and a 

thickness of 

20 mm.



THE LAMINATIONS SYSTEM

Test samples 

taken to verify 

both the 

mechanical 

resistance and 

the tightness 

under the  

internal pressure 

of the tunnel 

during its 

service.

The temperature 

and humidity 

values inside the 

tunnel were 

constantly 

registered.



THE LAMINATIONS SYSTEM

VALVE LAMINATION 

Lamination 500x500x20 mm

CONNECTION WITH THE OLD TUNNEL



CONNECTING PRFV PIPES AND EXISTING TUNNEL

The connection between the existing tunnel and the GRP pipes was made 

through a REDEX-type coupling.



THE JOINT LEAK TEST UNI EN 1610

- Pressure 500 mbar

- Duration 5 min.

Sealing test on joints according to EN 1610



THE WORK SCHEDULE



THE WORK SCHEDULE: SIMULATION AND PIPE-INSTALLATION CONTROL
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THE WORK SCHEDULE: SIMULATION AND PIPE-INSTALLATION CONTROL
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THE WORK SCHEDULE: SIMULATION INJECTION PHASE AND CONTROL
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THE WORK SCHEDULE: SIMULATION INJECTION PHASE AND CONTROL
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THE WORK SCHEDULE: SIMULATION LAMINATION PHASE AND CONTROL
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THANK YOU 

FOR 

YOUR ATTENTION

Ing. Sabatino Riccio
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