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U Who isTUC RAIL ?

TUC RAIL

= TUC RAIL, engineering and proiect manaaement office specialized in railway technoloay

| Project Management J L Monitoring of works L
e =

™.

TUC RAIL

= Construction of new infrastructures
= Adaptation and modernization of existing infrastructures
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TUC RAIL
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U New railway tunnels (2007-2017)

TUC RAIL

| Schuman-
Llefkenshoek Josaphat
Railwaytunnel Tunnel
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u North-South Railway Tunnel

TUC RAIL

BELGIAN RAIL ENGINEERING

Termonde

“

Gand
Denderleeuw

V.
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Mons Braine-I'Alleud

Tournai Nivelles

Charleroi

Anvers
Malines

Liege

Louvain

Ottignies
Namur
Luxembourg
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U A few nummers

TUC RAIL

BELGIAN RAIL ENGINEERING

Line O - per working day
1200 trains
flow de 365,000 passengers

57 % network travelers

Rush hour:

90 trains / hours
1 train / 3 minutes / track

Cascading effect at the slightest
disturbance
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u North-South Railway Tunnel
TUC RAIL
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u North-South Railway Tunnel

TUC RAIL
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Historical context

TUC RAIL

BELGIAN RAIL ENGINEERING
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Program P300

TUC RAIL

Objective:

Increased the levels of safety

and reliability of the
infrastructure on the North-
South axis in Brussels

Dendermonde Antwerpen

< «

V.
BRUSSEL-NOORD / BXL-NORD
Gent :
Oostende BRUSSEL-CENTRAAL / BXL-CENTRAL _&
Kortrijk . B4
...... BRUSSEL-ZUID / BXL-MIDI @
> "€ 4
Mons Charleroi Namur
Tournai arieros Arlon

Leuven
94 Liége
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U Planning

TUC RAIL

BELGIAN RAIL ENGINEERING

05.05.2009

Business Continuity
Junction North-South

11.2010 15.02.2012

End of preliminary Upgrade

faisability studies Infra South-North

Infrabel's Choice
investments and prioritization

16.04.2012

Mission Program
Management
TUC RAIL
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U Planning

TUC RAIL

2012-2016
30.08.2018

2013-2018

=

|

Different markets studied and coordinated by TUC RAIL:
TR300301, TR 300302 ... TR 300327

30.12.2018
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U Main risk

TUC RAIL

A train stopped 30 minutes = 3000 minutes delay for the network
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TUC RAIL

= BIM (Building Information Model)



P300_05_VerifyHydrantVersusSignalingEquipment.mp4
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TUC RAIL

= Adaptation of emergency exit route and cable ducts

SITUATION BEFORE THE PROJECT : escape routes and
_cable duct




u Action 1: New emergency exit route

TUC RAIL
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= Schematic view of future cable duct and the new escape route

New cable duct
also supporting
the escape route
and fire protection
for the existing
duct

New escape

Existing cable
duct to be used for
the installation of
safety cables to

be protected from
fire
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U Action 2: partitioning

TUC RAIL

cccccccccccccccccccc

= Partitioning : separate the tunnel into three separate compartments with a
fire-resistant wall

SECTIES 62 tot 64 - SECTIONS 62 2 64

Echavie U000 - Jona 1700

;‘/ A |
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|
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U Action 2: partitioning

= partitioning : plan view

Compartment 1 -

CentEE! — Eﬁrron 1-2

Compartment 2 -

Con&i}rron 34
ottt}

Compartment 3 -

ConEi}rron 56
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Action 2: partitioning
TUC RAIL

BELGIAN RAIL ENGINEERING

B e =
i'«:g‘* -

SITUATION BEFORE THE PROJECT SITUATION AFTER THE PROJECT
Open structure Compartment and sliding door
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Sliding door every 50m

Huipronsircto voor

DES LED groene. graene contou Severianing. ng
DESLED Nooddrukknop (zichtbaar)

Action 2: partitioning

contourverlict mmg\ O

”wo 2 T

R e

Nooddruk xmn( nebwwu) 7 , \Suusm
DES LED luehtpictogram

Bauton-poussoir d'urgence (encastré)
rood kruis
DES LED groene
contourverlichting
s el
‘-" N
A e el A
b e L
7
— ! I g
L1
= B
> - s
| - e
o e 8 p——__
= | (= e
’ L . _
¥ o
| 4 Face aridre
o o Achteraanzicht

Coupe A-A
Snede A-A

18.10.19




TUC RAIL

Sliding door every 50m

Hulp

constructie voor
DE!

U Action 2: partitioning
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TUC RAIL

Erection in progress
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TUC RAIL

= Benefits of partitioning

- Evacuation in a healthy air: with a train on fire, passengers go through the
escape doors every 50 m and thus arrive a safe zone; they can then continue
their evacuation away from smoke and heaten.

- Easier intervention of the emergency services :
» Possibility to approach to the fire zone, via the neighbor smoke-free tunnel,
* Reduction of search zones of people in distress (a smaller area)

- Business Continuity : the two unaffected tunnels could be put back into
service quickly after a fire

- Decrease of the cost of ventilation : the necessary ventilation power must
no longer brew a third of the tunnel section



Action 3: new emergency exit

TUC RAIL

BELGIAN RAIL ENGINEERING

Access Comédiens 1
Street (Fresh air inlet
duct)

Realization of additional
access to the tunnel
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U Action 3: new emergency exit

TUC RAIL

BELGIAN RAIL ENGINEERING

Vie en plan nivea: s
e i peir 25.00 £ 1100

o 1-122 1100 I‘ 2 M‘ e A

Comédiens EXxit : —————

———————————— Tunnel r*ﬂ'

- firefighters access— emergency exit  L———— i
« airlock
« double door
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Action 3: new emergency exit

TUC RAIL

BELGIAN RAIL ENGINEERING

Comédiens Exit :

firefighters access— emergency exit
airlock
double door
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TUC RAIL

BELGIAN RAIL ENGINEERING

Action 4 : smoke and heat ventilation

Bruxelles-Central Rue des Comédiens Bruxelles-Congrés

Situation before the projects""i

18.10.19
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Action 4 : smoke and heat ventilation

TUC RAIL

BELGIAN RAIL ENGINEERING
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Situation before the project§ ™™
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Action 4 : smoke and heat ventilation

TUC RAIL

BELGIAN RAIL ENGINEERING Bruxelles-Central Rue des Comédiens Bruxelles-Congres

Situation before projects

D ventilatiestation

Al A2 A3 = B straalventilator
i Als
[==] H [l ]
Tube A EEmEE; Y v
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o ) 1 * T mm
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1
Scenario 1 2 3 4 5 6 7 8 9 10
Centraal Station Congres Station

Situation after projects
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u Action 4 : smoke and heat ventilation

TUC RAIL

BELGIAN RAIL ENGINEERING
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Action 4 : smoke and heat ventilation

TUC RAIL

BELGIAN RAIL ENGINEERING

plenums

Sluiten registers.
Registres de fermeture.

Afsluiting van de ongebruikte openingen Nisuwe geluidsdempers (voigens nood)
Fermeture des ouvertures non-utiliséos. £ Nouveaux silencioux (suivant besoin)
Ni (voigens nood) L1 L2 L3 Nieuwe extractie regeling registers (11 m* per koker)
Nouveaux silencloux (suivant besoin) Nouveaux registres de réglagos extraction (11 m? par pertuis)

Jieuwe extractie regeling registers (11 m per koker) i Nieuwe saccardo nozzle (Opening 430 x 80 cm per koker)
registres do réglages extraction (11 m par pertuis) Nouvelles buses saccardo (Ouverture 430 x 80 cm par pertuis)
| I H— [YYY]

il Regeling registers op saccardo
" |—| |_| Registres de réglage sur saccardo
[}

Saccardo

Extractie opening

Geluidsdemper
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Geluidsdempers (doorgang te voorzien)
Silencieux (passage a prévoir)

Extractie regeling registers
Registres de réglage extraction

Regeling registers op saccardo

Registres de réglage sur saccardo

Saccardo nozzle
| Buses saccardo
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U Action 4 : smoke and heat ventilation

TUC RAIL

BELGIAN RAIL ENGINEERING

In Brussels-Central station
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U Action 4 :

TUC RAIL
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smoke and heat ventilation

In Brussels-Central station
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TUC RAIL |

= Many other actions are also part of the safety program:
- road-rail access for firefighters
- Ccameras
- new lighting
- fire hydrants
- lorrie
= Other actions to increase reliability are also implemented
- New signaling by tunnel
- New catenary

=> About 60 improvement actions are installed in the tunnel.




U Conclusions: regulatory approval

TUC RAIL

= test in real situation: 2/12/2018.
= With a train simulated on fire

= with firefighters, rescue services, etc ... and volunteers’ §
passengers (ncluding me;-) )
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U Conclusions

TUC RAIL

BELGIAN RAIL ENGINEERING

Thanks to its experience in tunnels construction (Diabolo, Liefkenshoek,
Schuman-Josaphat, etc.) and thanks to its human and technical resources (for
example, BIM), TUC RAIL was able to meet the challenge of rehabilitation of
the most important railway connection tunnel in Belgium.
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