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GENERAL DESCRIPTIONGENERAL DESCRIPTION

• Athens Metro
• New Line 3 extension from Monastiraki to Egaleo

ü The whole complex lies 
under a significant Athens 
highway with heavy traffic

ü Several commercial 
buildings and 
manufacturing sites are 
inside the influence zone of 
the complex

TO EGALEO TO MONASTIRAKI
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• Eleonas Station underground complex
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GENERAL DESCRIPTIONGENERAL DESCRIPTION

• Section A-A / Parts of Eleonas station Underground Complex

Cross  ga lle ry
South dome

Emergency pit

Sta tion tunne l

Building-Upper pa rt

Building-Deep part

S tree t leve l
SW NE

ü Underground Station Cavern 110m long

ü Overburden thickness approx. 18m

ü South Dome with 
Emergency Exit 
connected with the 
main Building via an 
underground cross 
gallery above 
station’s tunnel

üMain building with 
Deep Part, almost 
adjacent to the 
station tunnel
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GENERAL DESCRIPTIONGENERAL DESCRIPTION

• Four inclined galleries provide 
access to the station tunnel
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• Overburden thickness of the 
galleries varies from 22m for the 
deeper parts to approx. 11m
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• Installation of the retaining system of Building Pit and South Dome
ü Reinforced Concrete piles
ü Prestressed Anchors

• Excavation of the station tunnel
ü NATM tunnelling

• Excavation of the First part of the galleries and installation of the final lining   
of the station tunnel
• Excavation of the Deep part of the Building Pit
ü Special application of a top-down method

• Concreting works of the building (up to a certain level) and the dome
• Construction of the remaining underground parts
ü Galleries
ü Cross gallery

• Concreting works of the remaining part of the building

CONSTRUCTION SEQUENCE OF ELEONAS CONSTRUCTION SEQUENCE OF ELEONAS 
STATION UNDERGROUND COMPLEXSTATION UNDERGROUND COMPLEX
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• Overburden thickness of the station tunnel
• Geological Formation at tunnels depth 
ü Conglomerates and Marls
ü Small intercalations of sand and clay

• Application of NATM tunnelling in two discrete stages
ü Top heading with systematic use of grouted forepoling umbrellas
ü Bench

EXCAVATION AND TEMPORARY SUPPORT EXCAVATION AND TEMPORARY SUPPORT 
OF STATION TUNNELOF STATION TUNNEL

Design of the  temporary support measures  of the  top heading
Forepoling Φ 193.7/179.5mm, 
12.00m length

Drainage holes 3", 
length 6.00m

Dis tance  keepers  
Φ 16, S500

Steel se t HEB 180

Temporary filling for the  
formation of the  working level

Double  
s tee lmesh Τ 188 

Shotcre te  C25/30, 
static thickness 40cm

Ins ta lla tion of fibe rglas s  
bolts , bea ring capacity 
250kN, length 12m

Prefabrica ted steel 
reinforcement cage

Face  dra inage  holes  3", 
length 8.00m

Pair of rock bolts, Φ 25, 
S500, length 6m, connected 
with steel plate, for the 
support of the steel sets.

Face core
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EXCAVATION AND TEMPORARY SUPPORT EXCAVATION AND TEMPORARY SUPPORT 
OF STATION TUNNELOF STATION TUNNEL

Total height 
14,25m

Top heading 
height 8m

Width 20,2m
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GEOMETRICAL DESCRIPTION OF GEOMETRICAL DESCRIPTION OF 
GALLERIESGALLERIES

4 51,2&3

22m
11m

• Horizontal parts 1,2&3. Overburden 22m
• Inclined part 4. Overburden 22m to 11m
• Horizontal part 5. Overburden 11m
• Geological formations:

- Deep parts 1,2&3

ü Conglomerates and Marls

ü Small intercalations of sand & 
Clay

• Shallow parts

üSand & Clay
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CONSTRUCTION OF THE LARGE OPENINGS CONSTRUCTION OF THE LARGE OPENINGS 
IN STATION TUNNEL’S TEMPORARY SHELLIN STATION TUNNEL’S TEMPORARY SHELL
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• SECTION ALONG STATION’S TUNNEL AXIS

• To start the excavation of 
the galleries four large 
openings, approx. 10m in 
width, constructed in the 
temporary shell of station’s 
tunnel

• Stiffening rings 
in each side of 
the entrance to 
the galleries was 
constructed

Stiffening rings
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•• The stiffening rings were installed at the end of construction The stiffening rings were installed at the end of construction phase A, in phase A, in 
the maximum excavation enlargement due to the maximum excavation enlargement due to forepolingforepoling

CONSTRUCTION OF THE LARGE OPENINGS CONSTRUCTION OF THE LARGE OPENINGS 
IN STATION TUNNEL’S TEMPORARY SHELLIN STATION TUNNEL’S TEMPORARY SHELL

• The forepole umbrellas installed during 
the excavation of the Station tunnel 
provided a stiff system capable of bridging 
the 10m span of galleries entrances and to 
transfer the redistributed loads on the 
stiffening rings
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EXCAVATION OF PART 1EXCAVATION OF PART 1

• The excavation and temporary 
support of part 1 of the gallery 
was necessary in order to 
facilitate the installation of the 
final lining of the station tunnel up 
to a construction joint, which was 
foreseen at a 2m distance from 
the galleries entrances

Temporary Support Measures
• 40cm shotcrete C20/25 with wire 
mesh
• elephant feet
• self drilling spiles
• rockbolts fully grouted
• fiberglass bolts in the face
• drainage holes in the face
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EXCAVATION OF PART 1EXCAVATION OF PART 1

• Demolition 
of station 
tunnel’s 
shotcret 
shell

• Installation 
of steel set 
HEB 140

• Protective 
measures 
on final 
excavation 
face of   
Part 1

• Installation 
of final row 
of self 
drilling 
spiles for 
future 
excavation 
of Part 2
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INSTALLATION OF THE FINAL LINING OF INSTALLATION OF THE FINAL LINING OF 
THE STATION TUNNELTHE STATION TUNNEL

In order to secure the already constructed underground station tunnel, 
the construction of the Final lining of the station tunnel was necessary 
in order to withstand all the additional loads due to:
• the construction of the deep part of the building
• the excavation and temporary support of parts 2 to 5 of the galleries
• the construction of the cross gallery above the crown of station 
tunnel
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INSTALLATION OF THE FINAL LINING OF INSTALLATION OF THE FINAL LINING OF 
THE STATION TUNNELTHE STATION TUNNEL

• Installation of steel 
reinforcement in the Final 
invert of the station tunnel

• Completed Final invert of 
the station tunnel

• Installation of waterproofing 
membrane in the station 
tunnel’s crown
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EXCAVATION AND TEMPORARY SUPPORT EXCAVATION AND TEMPORARY SUPPORT 
OF PARTS 2 TO 5 OF GALLERIESOF PARTS 2 TO 5 OF GALLERIES

COMPLETION OF STATION 
TUNNEL FINAL LINING

CONSTRUCTION OF 
GALLERY A UP TO 
THE SOUTH DOME 

PILES

PARTIAL CONCRETING OF 
BUILDING                     

PERIMETER WALLS AND 
STIFFENING SLABS UP TO    

EL. – 7m                              
UNLOCKING OF THE 

RELEVANT PRESTRESSED 
ANCHORS

CONSTRUCTION 
OF GALLERY D

CONSTRUCTION 
OF GALLERY C

CONSTRUCTION 
OF GALLERY B

GALLERY C

GALLERY DGALLERY B

GALLERY A
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EXCAVATION AND TEMPORARY SUPPORT EXCAVATION AND TEMPORARY SUPPORT 
OF CROSS GALLERYOF CROSS GALLERY

CUTTING THE PILES OF SOUTH DOME TO START THE 
EXCAVATION AND TEMPORARY SUPPORT OF GROSS GALLERY

FINAL LINING 
OF THE SOUTH 

DOME

PARTIAL 
CONCRETING OF 

THE BUILDING

• Overburden thickness 
is approx. 10m

• Geological formations 
consist of sand and 
clay

• Top heading and Bench

• 30cm shotcrete C2025 with 
wire mesh

• Elephant Feet

• Steel sets HEB 140

• Heavy spillway umbrella

• Fully grouted rockbolts

• Fiberglass bolts in tunnel’s 
face



CONCLUSIONS

• Installation of the stiffening rings proved to be successful for the 
project. No additional surface settlements were measured
• The installation of the final lining of the Station tunnel was safe decision
ü Controllable surface settlements, when the excavation and 

temporary support of the cross gallery will start
ü Withstanding all the additional loads

• Extensive geotechnical monitoring program enabled the necessary data 
for the evaluation of the design – construction coupled system


