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ANALYSIS of the Deformation Response according to ADECO-RS



ANALYSIS of core-face Deformation Response according to ADECO-RS



Example of 

stable core-face

in elastic domain

(Category A) 

ANALYSIS of core-face Deformation Response according to ADECO-RS



Example of stable

core-face in the 

short term in 

elasto-plastic

domain 

(Category B)

ANALYSIS of core-face Deformation Response according to ADECO-RS



Example of 

unstable core-

face in failure

domain

(Category C)

ANALYSIS of core-face Deformation Response according to ADECO-RS



The stability of the 
core-face is analyzed 
by experimental and 
mathematical models 

up to identify the 
stress-strain behavior 
(categories A, B, C)

It has been shown 
that the type B and C 

behaviours can be 
reported under 

Category A by acting 
on the core-face 

rigidity

This is the main task 
of the tunnel designer

Analysis of the Deformation Response according to ADECO-RS

(elastic domain)

(elasto-plastic domain)

(failure domain)



Experimentation on a 

reduced scale in the 

laboratory

Numerical calculation

3D Finite Elements

During the design the theoretical prediction of the behavior categories A, 

B and C is done

ANALYSIS of core-face Deformation Response according to ADECO-RS



The ADECO-RS, as a result of the research results, recognizes 

the centrality of the core-face as stabilization instrument for the 

cavity; hence the imperative need to always advance full face, 

especially in the most difficult conditions, having shown that the 

instability of the cavity comes from the instability of the core-face.

CONTROL of core-face Deformation Response according to ADECO-RS



CONTROL OF THE CORE-FACE DURING
DESIGN

Preconfinement action Confinement action

CONTROL of the Deformation Response according to ADECO-RS



CONTROL of core-face Deformation Response according to ADECO-RS



CONTROL OF THE CORE-FACE DURING
CONSTRUCTION

Preconfinement action Confinement action

CONTROL of the Deformation Response according to ADECO-RS



CONTROL of the Deformation Response upstream of the excavation face

Reinforcement of the core-face by 

means of glass-fibre structural elements

Longitudinal section Section A-A

(conservation technique of reinforcement of the core-face)



Reinforcement of the core-face  with glass-fibre structural elements

CONTROL of the Deformation Response upstream of the excavation face



CONTROL of the Deformation Response upstream of the excavation face

Control by means of core-face reinforcement with glass-fibre structural

elements

Rome-Florence high speed railway line ïPoggio Orlandi tunnel (1988)

Ground: silty claysïOverburden: 90 m, Behaviour category: C



SS 212 State Road of Val Fort¸reïCerzone tunnel (2011) 

Ground: red flyschïOverburden: 90 m, Behaviour category: C

Control by means of core-face reinforcement with glass-fibre structural

elements

CONTROL of the Deformation Response upstream of the excavation face



Control by means of core-face reinforcement with glass-fibre structural

elements

SS 212 State Road of Val Fort¸reïCerzone tunnel (2011) 

Ground: red flyschïOverburden: 90 m, Behaviour category: C

CONTROL of the Deformation Response upstream of the excavation face



TGV Mediterran¯e
óôTartaiguilleôô tunnel (1997) 

Ground: swelling clays

Span: 15 m, 

Overburden: 150 m 

Keeping the exposed 

surface of the excavation 

face constantly concave-

shaped 

Control by means of core-

face reinforcement with 

glass-fibre structural

elements

CONTROLof the Deformation

Responseupstreamof the excavationface



CONTROL of core-face Deformation Response according to ADECO-RS



Longitudinal section Section A-A

Full face mechanical precutting

(conservation technique of protection of the core-face)

CONTROL of the Deformation Response upstream of the excavation face



Full face mechanical precutting

Sibari -Cosenza railway line ïTunnel no. 2 (1985)

Ground: silty clays , Overburden : 90 m, Behaviour category : C

CONTROL of the Deformation Response upstream of the excavation face



Milan -Naples A1 motorway -ñNazzanoò tunnel ( 2005)

Ground: silty sand, cô = 0,04 MPa, jô= 24° , Overburden: 5÷ 40 m, 

Behaviour category: C

Full face mechanical precutting

CONTROL of the Deformation Response upstream of the excavation face



Bologna -Taranto A 14 motorway ïñMontedomini ò tunnel( 2014)

Ground: clays, cô = 0,3 MPa, jô= 22° , Overburden: 10÷ 40 m, 

Behaviour category: C

Full face mechanical precutting

CONTROL of the Deformation Response upstream of the excavation face






















































































































































