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The current Italian legislation on fire safety in the subways is the Decree of
the Ministry of Transportation January 11, 1988 "Regulations for the
prevention of fires in the subway"

Recently, a study has been promoted to update the decree in order to take
into account new needs and new opportunities such as:

 growing traffic volumes

* integration with other activities such as shopping malls, rail interchanges,
car _ o parks,
new technologies (eg automatic guidance systems)

* new design approach, which is often based on modeling (eg, patterns of
development and propagation of fire, occupants escape, etc.

a Working Group of the Higher Council of Public Works, has prepared the
draft standard "Basic requirements for the Underground”

The draft standard is at the moment under final approval
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Main innovations introduced by
the draft legislation

Measures to:

* Prevent accidents

» Mitigate consequences of incidents
 Facilitate rescue operations
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Prevention measures

« Systems controlling the pedestrian lane
crowding

* Prevention systems against the possible
pedestrian lane collapse

 CCTV video survelllance
and alarm systems of the runways
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Prevention measures

Control Systems against crowding

In order to avoid overcrowding, appropriate monitoring system must be
provided. The system must warn the achievement of the maximum
crowding possible.

When the crowds on the platform exceed for unforeseen events, the
maximum possible value for a safe intervention, it will be necessary to
restrict the access flow on the dock.
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Prevention measures

Obstacle detection on the runway

Risk of falling from the dock

Protection Systems
If the installations/facilities are completely
automatic and are not man-controlled,
systems detecting the presence of obstacles
on the runway should be provided. The
systems run also in the case of driver on
board and, during highly crowded periods, the
overcoming of the safety yellow line should
be warned.




Surveillance system and intrusion detection

Remote control with CCTV systems. The data are
send to the emergency room of the facility
company, to the emergency responsible of that
station and to the institutional bodies (Firefighters,
Police, Health Service)

The CCTV system must ensure the display and
record of images even in the presence of
environmental haze caused by smoke of fires. The
system must be protected from vandalism and
from the effects of heat generated by fire.




Mitigation of the consequences
of an accident

« Safe Escape
 Passive Fire Protection
 Active Fire Protection
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Mitigation of the conseguences
of an accident

Escape safety

Approach based also on evacuation times

Rescue areas near the docks to collect people in

difficulties (for height differences between dock and exit
plane> 6m)

Reversing the direction of escalators (0.5 m/s-0.7m/
S)

Line of access control - turnstiles
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Safe escape from underground stations

FIRST METHOD

Checking the dimensional requirements of
the infrastructure related to:
the number of modules to calculate the flow

to external
/ f/ f/ Z?Qie capacity of the escape routes.
(DM 11/1/1988)

INTERMEDIATE ATRIUM

MEANS OF ESCAPE

to exter

5%\1\ /ff SECOND METHOD
plac // Checking the needed time for escaping from
~rrrrrrn

the dock to and reaching a safe place
(evacuation platforms: 4 ', evacuation,
achieving a dynamic safe place 6 ')
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Incidents mitigation

‘ Safe Areas

In stations where the escape route from the
dock level to the ground where exit to open
space are located, involves a vertical
difference of more than 6 m, there should be
a safe area near the dock, at a height not
exceeding 6 m, having a surface of at least
10% of the platform, and not less than 20
; in the case of a round-shaped dock that
a shall be reduced by 50%.
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opened, durlng an emergency situation, towards the exit, to ensure

people escaping. The opening of the system should occur also In

| absence of electricity through a remotized emergency room command,;
the system should also be provided with an automatic fire detection and
alarm device. The openings within the access lines to be taken into
account for escaping, must be multiples of 0.60 m, including at least an
opening of 1.20 m for rescue operations.




Mitigation of incident consequences

Passive fire protection

Dividing into sections the dock: wall for smoke containment

Dividing into sections the dock - sub-vertical_escape routes
. air/water blade:doors in each section of the dock

Connection with other transport facilities (railway stations,
airports, etc ...) through smoke tested filters

Connection with intersection parking areas through smoke
tested filters
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Wall for Smoke Containment

On the platform, at not less than 50 cm from the vertical plane passing through the edge of
the ceiling, a vertical wall for smoke containment must be placed, of at least 2.20 m from
the dock ground .The curtain shall have fire resistance not less than 60 REI

Smokeview 4.0.7 - Mar 12 2006 Slice

b < = mesh: 7

Frame: 60

Time: 60.0 - |
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Activities allowed in stations

Small premises

(bar, small shops, offices etc.).

Direct access inside the station if the
surface of each shop is less than 200 m2
and the total surface is not higher than
600 mq, including services and stores

Shopping centre and transport company offices
Direct access from outside the station

*Connection with the station through smoke tested filter in the case of offices with no more than
50 people having a surface for each section up to a maximum of 1500 mq or in cases of
shopping centers having a susrface for each section up to a maximum of 2000 mq
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Mitigation of incident
conseguences

Active fire protection

Ventilation and smoke/heat extraction devices
Air/water blades at the gates between the dock and sub-vertical routes

Cooling water installations:
directed on arriving gates (jet spray deluge)
shops and stores

escalators

Automatic fire detection and fire alarms devices to protect all the areas of
the station
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emergency ones

and output).
The operation of the extraction of smoke and
hot gases must be combined with tha
activation of the air walls provided at the
station.
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2 Minuti

Train cooling system
Located along the whole platform
with a water spray jet installed

*
and directed towards the exit
doors
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Faclilitating Rescue Operations

Accessibility to the station area — ground floor

Accessibility to the tunnel

Accessibilty for special robotized fire vehicles to
the station and to the line

Rescue Areas for injuried persons- width of the
escape 1o UTES (route 1,80 m —rest areas 2,40 m for transporting stretchers)

Motorized system for transporting victims
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Faclilitating Rescue Operations

* Rescue equipment in the station (stretchers, drils,

trucks for material handling / injured persons)

* Rescue Elevator (difference between dock level and exit> 12

m)

° Emergency planning (internal and external)

 Simulations
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Accessibility to the Station Area
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Faclilitating Rescue Operations

AcceSS|b|I|ty to the Station Area

Rome underground incident —-Vjttorio
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In order to allow rescue operations,
stations must be located near
widening of roads, squares or
areas that allow the storage of
emergency vehicles and the
positioning of medical triage areas,
advanced medical points and the
use of emergency equipment.
These areas should be pedestrian,
connected with the ordinary roads
system, adjacent to the stations
and at the same level of their
entrance. They should have an
area of no less than 500 square
meters and should be constantly
maintained practicable and usable
for emergency  crews. ;
maintenance of the conditions
usability should be prescribed |
$hecific signs. :




ACCESSIBILITY TO THE TUNNEL

The tunnel between two consec utlve Sta'[l ns. mu §t be aAé:e?SSIQP‘ for the teams of Flreflght rs

through the ventilation wells in thé middle of the route-or thraugh special dedic a ed gccesses. The

entrances must be located in order to be easily react ed;b scue vehicles of the ' Firefighters and
shall pe provided for ba king and

other emergency services. Cloée to the access, an are LS

5 ic roads, no larger
square meters and equped Wlth UNI 70 hydrants con !:;e _ the mummpall fl.'éi | b

Connection with the ARL must be performed tsitigfixed la bccordlng tq;-t > Tlre standards.
The width of the stairs and steps constituents such pricp’dijq Tust not be Iessi,E th an two modules

| = | I'" :3553

cces |e{dderthrough a smoke tested
lqcated rearward oﬂtihe%dewalk in

The arrival point in the tunnel shall be connected to the
filter having characteristics R/ REI 120. This filter r‘nu
the gallery space of at least 1.20 am.

D : w i

Inside the filter, an UNI 70 hydrants should be set. | sh Il b E Y a. column pI me in the
descendery, equped with pipes and nozzles for coﬁntrf‘ ti d L'ﬁ e*-t fire, wit as itable two-
ways distributor for laying pipelines UNI 45. j = l’ B

The stairwell and the filter must be equipped with e er@éncy Ilghtlng havmg ami 1'”'
illumination capacity of 5 lux, with an autonomy of n tless than 120 minutes.

Inside the filter or its access path, the devices for th@ m;erruptlon of engine pOV\i r qf the convoys
must be duplicated. A cabinet containing n. Flowers 4 to short-circuit the contact lines and n. 4
stretchers on the spine board must be located
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Handling of the injuried persons:

critical aspects
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Handling the stretchers




Handling the stretchers




Measures to facilitate rescue operations - Accessibility for special
robotized fire_equipment to be used in tunnels and station

"~ Appropriaty
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~access /
~ rescue vehioft
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kind of accesses must not eX
distance between four
stations.



Radio-controlled fire truck of the italian
firefighters’ organization

Water supply at high speed
min) s *@;\
Fighting foa










Measures to facilitate rescue operations - rescue equipment

Trolley for transporting rescue
equipment on the line




NICATION
NTRANCE
DIO SYSTE

Telecommunications system

It must be a system that allows
radio communication, in all the
areas of the facility, for the staff
on the trains and between it
and the control center. A similar
system should ensure
communications for the bodies
competent for accidents
prevention.
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Measures to facilitate rescue operations - Simulation MATILDA 2005 "

Regular simulations with the rescue teams

j‘n Eme nc;?” syétems and devices should be periodically

cbec ed by the company in order to be used in any case of

o emergency.
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Thank you for your attention
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