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Company fundamentals
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Four core values

Strong ethical standards

Responsibility towards society

Satisfied employees

PASSION

INNOVATIONINTEGRITY

COMMITMENT
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LA CONFIANCE TRANSPORTE LE MONDE

DIGITAL PROJECT
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PROCESSES

TECHNOLOGY

SPREAD CULTURE
TRAINING

EXPLOIT NEW 
TECHNOLOGIES
LEVERAGE NEW SET OF 
TOOLS

HANDLE SHARED PROCESSES
DEVELOP NEW WORKFLOW

PEOPLE

Digital transformation ƉCore components
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PROJECT
DIGITAL
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Digital transformation ƉApproach and applications
ÅDigital Project: Urban Tool
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ÅDigital Project: Deep Tunnel Tool
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Digital transformation ƉApproach and applications
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ÅTunnel ring positioning: modelling and analysis, design optimization 

Digital transformation ƉApproach and applications
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ÅTunnel ring positioning: modelling and analysis, design optimization

Digital transformation ƉApproach and applications
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ÅBIM & FEM: structural modelling and analysis 

Digital transformation ƉApproach and applications
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ÅBIM & FEM: geological & geotechnical modelling/analysis  

Digital transformation ƉApproach and applications
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ÅReverse engineering ςpoint cloud

Digital transformation ƉApproach and applications
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ÅWeb platform ςconstruction services

Digital transformation ƉApproach and applications
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ÅVR&AR: on-site application

Digital transformation ƉApproach and applications
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LA CONFIANCE TRANSPORTE LE MONDE

EXPANDED CLAY
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In 2012 SWS, with its żXÈ°J«TXTNӃJÉŽmethod, won the
żAXN|« NJӃInnovation of the HXJ³żITA tunnelling and
underground spaceawards in Toronto .

2012
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Introduction
Å Application problem

Å Mechanised tunnelling in rock masses developing large convergences

Å High cover

Å Portions of rock having reduced mechanical resistance

Å Available solution approaches

Å Acting on liner mechanical resistance

Å Improve material resistance

Å Increase precast lining thickness

Å Acting on boring machine overcut

Å Increase at maximum overcut dimension

Å Possible solutions

Å Increase ring resistance

Å Precast lining resistance can be improved to a minor extent, while 
equilibrium pressure can reach high values

Å Increase overcut dimension

Å High overcutting allows rock mass deformation and equilibrium stress 
reduction

Å The gap needs to be immediately filled with proper material to ensure 
ring stability

Å The material has to absorb convergence and transfer reduced stresses to 
the precast lining
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Why expanded clay?
Å Expanded clay

Å Experience in geotechnical applications since 1958

Å Road embankment

Å Drainage behind retaining walls

Å Filling of cavities

Å Sub base compensation

Å Experience in cement mix

Å Experience in logistic and transportation

Å Pumping with standard pumps

Å Transportation by track, big bags, tapisroulant

Å over 60 m3 by vehicles 

Å over 5000 m3 by ships

Å High deformability

Å Ease of handling

Å Good structural resistance

Å Characteristics

Å Grain Size: 3-8; 8-20; 20-30

Å Density: 250 - 450 kg/m3

Å Cohesion = zero

Å Friction angle = 40ϲapprox.
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Peak Residual

Short Term

Residual

Long Term

cô 1100 911 584 kPa

ū 26 23,92 19,32 ()°

E 9400 MPa

ɔ 26 kN/m3

Long term interaction 
Å Different practical applications

Gran San Bernardo security tunnel
Frejus security tunnel
Brenner base tunnel

Å Selected scenario (Gran San Bernardo)
Carbonifer
Large decay of rock mass peak characteristics (about 50%)
Large long term convergence
Reduced gap and ring dimensions
Limit stress on precast lining < 0.8 Mpa

Selected material
Crashed Laterlite (final granulometry 0-4 mm)
5.4 MPa secant stiffness at 30% deformation
Adapts to small geometries
Large stress reduction 

Numerical simulations
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On site tests
ÅGran San Bernardo safety tunnel: 
ÅOn site test with crushed expanded clay
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ENLARGEMENT 
IN PRESENCE OF 
TRAFFIC
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A14 Highway : Lot 5 | enlargement in presence of traffic
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CROSS PASSAGE
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why not exploit the knowledge acquired with the 
same type of mechanized excavation in the area 
already excavated with the same technology?

so why not use the same technology?

Only one technology: risk reduction


















