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Railway safety principles and guidance 
Part 2, Section A 

Guidance on the infrastructure 
 
5. TUNNELS 
 
49. This chapter provides guidance on underground and subsurface railway tunnels. It should 
also be taken into consideration for longer tunnels on other railways. 
 
50. Factors to consider about tunnels: 
 
(a) The configuration of the tunnel will be dependent on the type of rolling stock to be used, 
the means of evacuation to be employed and on whether the tunnel is an extension of an existing 
railway. 
 
(b) In the case of an extension to an existing railway, the means of evacuation should not 
change in principle between the existing and the new parts, but may require enhancing. 
 
(c) In deciding on the appropriate form of tunnel construction and the emergency evacuation 
facilities to be provided, consideration should be given to: 
 
 (i) keeping the train running to the next station or clear of the tunnel to enable 

evacuation to take place; 
 
 (ii) the distance and running time through the tunnel or between stations; and 
 

  (iii)  the method of evacuation from the train. 
 
Note l:  Twin single-track tunnels equipped with modern signalling systems may have advantages 
for railway safety compared with double-track tunnels in that the risks of collisions resulting from 
a train derailment between trains travelling in opposite directions are minimized. Where twin 
single-track tunnels are provided, they will normally aid emergency ventilation arrangements 
with the non-incident tunnel providing a safe refuge. 
 
Note 2:  The normal arrangements for a subsurface (underground) railway and for long tunnels, 
over 1.5 km in length, should be twin single-track tunnels. Twin tunnels created by the internal 
division of a larger tunnel will be acceptable. Special arrangements may be required for single-
line sections of railway or where there are cross-overs between twin running tunnels. 
 
(d) The stability of tunnels should not be endangered by any reasonably foreseeable fire. 
Materials used in their construction should be chosen to: 
 

(i) resist the spread of flame; 
(ii) reduce the rate of heat release; and 
(iii) reduce the products of combustion. 

 
Note 1:  An assessment of the risk of fire, and the measures that may be taken to minimize the risk, 
should be made at an early stage. 
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Note 2:  The methods proposed for controlling the products of combustion and the measures to be 
employed for evacuation and emergency fire fighting should be discussed with the Inspectorate 
and the appropriate Fire Authority. 
 
(e) Derailment containment measures should be provided in all tunnels.  Where a side 
walkway is provided to allow passenger evacuation, the walkway may be designed to provide 
derailment containment on that side. 
 
(f) All tunnel equipment including cable routes should be positioned to minimize damage 
from any derailed train. 
 
(g) No projections which might cause serious damage to a train should be extended into the 
swept envelope (see paragraph 69) of a derailed train. 
 
(h) In double- or multi-tracked tunnels, measures should be taken to prevent a derailed train 
obstructing the passage of a train on an adjacent line. 
 
(i) The location of signalling sections should take account of the location and spacing of any 
access points and cross-passages to ensure that passengers can be safely evacuated. 
 
Access points 
 
51. Factors to consider about access points: 
 
(a)  Emergency access points to a tunnel should be provided at distances determined by the 
ability of the fire brigade to penetrate effectively into the fire zone. The emergency access points 
may be tunnel portals, stations or intermediate shafts with stairways. 
 
Note:  Current practice indicates that distances between access points should be in the order of 
1 km where there are twin-bore tunnels with adequate intermediate cross-passages. In other 
circumstances this distance may need to be reduced. 
 
(b) Stairways in intermediate shaft should be separated from the running tunnels by fire-
resisting smoke stop doors in such a way as to form a lobby between the tunnels and the foot of 
the stairway. The lobby should be ventilated to keep it free of smoke and designed in accordance 
with BS 5588 (Part 5) Code of practice for fire-fighting stairs and lifts. 
 
(c) Where the depth of an intermediate shaft is greater than 9 m, a fire-fighting lift-should be 
provided in addition to stairs. 
 
(d) Passengers may be evacuated through emergency access shafts. Where this is proposed, 
additional provisions may be necessary to separate conflicting movements of passengers and 
emergency services. 
 
(e) Emergency access provided at the tunnel portals and other access points should include 
adequate: 

 
(i) access from the highway for vehicles and pedestrians; and 

 
(ii) hard standing for emergency vehicles. 
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(f) Signs should be provided at regular intervals indicating the direction and distance to the 
nearest access point. 
 
Cross-passages 
 
52. Factors to consider about cross-passages 
 
(a) Cross-passages between single-track running tunnels or to a service tunnel should be 
provided on the basis of safety assessments. They should be provided at a spacing determined on 
the basis of train length, the method of evacuation and the needs of the emergency services. 
 
(b) If cross-passages are provided between the running tunnels, consideration should be given 
to: 
 
 (i) the passage of smoke and heat; 
 
 (ii) the opening and closing of doors if provided; and 
 
 (iii) risk to people from trains in any parallel tunnel, including any aerodynamic effects. 
 
(c) Signs should be provided at regular intervals indicating the direction and distance to the 
nearest cross-passage. 
 
Track surface and side walkways 
 
53. Factors to consider about track surface and side walkways: 
 
(a) Where the design of the trains using the tunnel permits evacuation throughout the length of 
the train and from the end the train to the tunnel floor, the track slab should provide an adequate 
anti-slip surface and be free from obstruction. Except for the rails, any unavoidable obstructions 
should be suitably bridged with an anti-slip material with ramped approaches. Special 
arrangements may be necessary if points or crossings lie on the evacuation route. 
 
(b) Where the train construction does not permit longitudinal evacuation throughout the length 
of the train, a side walkway to permit evacuation through the normal passenger side doors of the 
train should be provided. The side walkway should take into account the floor height and stepping 
distance from all types of train using the tunnel. 
 
(c) The side walkway should be free of obstruction, at least 850 mm wide with 2000 mm 
headroom above the centreline of the walkway and have an even, anti-slip surface. Any change in 
level should be achieved by ramps with a gradient not steeper than 1 in 12. 

 
(d) A means of guiding people along the side walkway, such as a continuous handrail against 
the tunnel wall, should be provided between access points. 
 
(e) Suitable signs should be provided to indicate the direction and distance to the adjacent 
emergency access points or cross-passageways. 
 
(f) Suitable steps should be provided between the track and side walkway for use by the 
emergency services. 
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(g) There should be an access space at approximately rail level on the side opposite to the side 
walkway, or on both sides if no side walkway is provided.  The access should be free of 
obstruction, at least 450 mm wide at foot level, 800 mm wide at shoulder level and 2000 mm high 
and have an adequate anti-slip surface. 
 
Note:  This access space enables people to pass between the tunnel wall and a stationary train 
and provides emergency services with access past a train and access beneath a train. 
 

 
 
Figure I: Tunnel side walkway and access space 
 
 
Electric traction power supplies 
 
54. The following guidance anticipates that all underground railways will use electric traction. 
An overhead electric traction supply system is preferred for new railways. 
 
55. Factors to consider about electric traction power supplies:  
 
(a) New railways which are extensions of existing systems, or closely interwork with such 
systems, may install electric traction supply systems compatible with the existing ones. 
 
(b) If conductor rails are used, they should be of a type with as large a proportion of the 
periphery of the rail as is practicable insulated or shielded to prevent accidental touch by people 
and their tools. 
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(c) Means should be provided throughout the tunnels and on underground station platforms 
for the disconnection of traction current.  In the case of overhead systems, this may be on  request 
to the control room by radio or tunnel telephone system. In the case of conductor rail systems, 
adequate means of instantaneous discharge of current should be provided. The same system of 
discharging the current should be used throughout. 
 
Fire-fighting facilities 
 
56. Factors to consider about fire-fighting facilities: 
 
(a) A fire-fighting main should be installed with hydrant points at least at each end of cross-
passages and the lobbies of intermediate shafts where provided, and at such additional locations 
and intervals as may be determined in consultation with the local Fire Authority. 
 
(b) The fire-fighting main should provide an adequate flow and be charged and on operation 
provide a pressure at the hydrant outlets of 4.5 bars ± 0.5 bar. A system of leak prevention and 
early warning in case of leaks should be provided as appropriate. 
 
(c) Adequate and reliable means of draining any reasonably foreseeable leakage of water 
should be provided.  The drainage capacity should also take into account the amount of water 
likely to be used in fire fighting. 
 
Ventilation 

 
57. A ventilation system capable of providing an acceptable environment in normal operation 
and controlling the movement of smoke in any emergency should be provided. 
 
58. When more than one train is permitted to be in the tunnel, due regard should be given to 
engulfment of any other trains by smoke and to evacuation procedures. 
 
Lighting 
 
59. Factors to consider about lighting: 
 
(a) Running tunnels, cross-passages and access shafts should be permanently equipped with 
adequate lighting. The lighting need not normally be illuminated but should be capable of being 
switched on remotely from adjacent stations, the railway control room, manually from within the 
tunnel, and automatically on the interruption of the electric traction supply. 
 
(b) The electrical supply to the lighting should be arranged to prevent total loss through 
disruption of power supplies, electrical faults or damage. The lighting should provide adequate 
illumination for passenger evacuation.  In the event of a total power failure, it should be possible 
to sustain emergency lighting at not less than 5 Lux for at least the time required for evacuation 
and not less than 3 hours. 
 
(c) The position of any cross-passage, access shaft and tunnel telephone should be indicated 
by permanently illuminated marker lights connected to the emergency lighting system and be 
provided with unique identification. 
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Communications 
 
60. A radio communication network should be provided incorporating the following features: 
 
(a) discrete radio between train drivers and the railway train movement control; 
 
(b) discrete radio between the railway train movement control and the public address to 
passengers on a train; 
(c) an 'open' radio between the railway train movement control and all trains simultaneously, 
including public address to passengers in them; and 
 
(d) provision for each of the emergency services and railway personnel to use their own 
portable radios within their own command structure.  This facility should be functional throughout 
the running tunnels, and within any access shafts and cross-passages. 
 
61. Telephones connected directly to the railway control should be provided at appropriate 
intervals and in suitable locations including at any cross-passages and access points. 
 
 

_________  
 


