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NFPA Standards

• NFPA 502 – Road Tunnels, Br idges and 
L imited Access Highways (2004)

• NFPA 130 – Fixed Guideway Transit and 
Passenger  Rail Systems (2003)

• NFPA 520 – Subterranean Spaces
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NFPA 502 - Organization
Chapter  1 – Administration 
Chapter  2 – Referenced Publications
Chapter  3 – Definitions 
Chapter  4 – General Requirements
Chapter  5 – Limited Access Highways
Chapter  6 – Br idges and Elevated Highways
Chapter  7 – Road Tunnels
Chapter  8 – Roads Beneath Air -Right Structures
Chapter  9 – Standpipes and Water Supplies
Chapter  10 – Emergency Ventilation
Chapter  11 – Electr ical Systems
Chapter  12 – Emergency Response
Chapter  13 – Control of Hazardous Mater ials
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NFPA 502 - Annexes
A – Explanatory Mater ial
B – Temperature and Velocity Cr iter ia
C – Cr itical Velocity Calculations
D – Spr inklers in Road Tunnels
E – Emergency Response Plan Outline
F – Alternative Fuels
G – Memor ial Tunnel Fire Test Program
H – Tunnel Ventilation System Concepts
I  – Fire Apparatus
J – Informational References
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NFPA 502 - Scope
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Fire Protection Factors

• Protection of L ife

• Restr icted Access
• Minor /Major  Incidents
• Remote Locations

• Exposure
• Traffic congestion
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Requirements for  Road Tunnels

• Fire Detection

• Communication Systems
• Traffic Control
• Standpipe and Water  Supply

• Ventilation
• Drainage

• Emergency Response Planning
• Emergency Egress
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Application of Standard

• Based on Tunnel Length
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< 90m – No Requirements
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90 – 240m
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Standpipes and Traffic Control
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>240m and >120m to Point of Safety
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300m +
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Revisions to 2004 Edition

• Protection of Concrete and Steel Structures

• Typical Vehicle Fire Data
• CCTV Monitor ing
• Emergency L ighting and I llumination

• Electr ical Supply Secur ity
• Emergency Communication Systems

• Nonmechanical Tunnel Ventilation
• Emergency Management
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Protection of Concrete &  Steel Structures

• Regardless of tunnel length

• All pr imary structural concrete and steel 
elements 

• Fire engineer ing analysis to ensure that the 
tunnel structure can withstand the anticipated 
fire sever ity based on the type of traffic to be 
permitted.
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Typical Vehicle Fire Data - Annex
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Closed Circuit TV Detection
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Emergency L ighting &  I llumination
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Electr ical Supply Secur ity

• A secur ity plan for  the protection of the 
electr ical supply substation to the facility shall 
be developed by the agency.

• The secur ity of the electr ical supply substation 
to the facility should be in accordance with the 
recommendations in IEEE 1402, IEEE Guide 
for Electric Power Substation Physical and 
Electrical Security.
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Emergency Communication Systems
• In new and existing tunnels and ancillary structures

– Wherever  necessary for  dependable and reliable 
communications, a separate radio network capable of two-way 
radio communication for  fire department personnel to the fire 
department communication center  shall be provided.

• A radio network shall compr ise 
– base transmitters,
– repeaters and receivers, 
– antennas, mobile transmitters and receivers, 
– portable transmitters and receivers, and 
– ancillary equipment.



21
© Copyright – NFPA, 2004

Nonmechanical Tunnel Ventilation
• Tunnel ventilation shall not be required in tunnels 

exceeding 240 m (800 ft.) in length, where

• Engineer ing analysis, using the design parameters for  a 
par ticular  tunnel (e.g., length, cross-section, grade, 
prevailing wind, traffic direction, types of cargoes, 
design fire size, etc.) 

• Level of Safety equal to, or  better  than that of 
mechanical ventilation by 
– enhancing the means of egress, 
– the use of natural ventilation, 
– the use of smoke storage 
– AHJ Approval
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Emergency Management
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Emergency Response 

• The agency that is responsible for  the safe and 
efficient operation of the facility shall 
anticipate and plan for  emergencies that could 
involve the system. 

• Par ticipating agencies shall be invited to assist 
with the preparation of the emergency response 
plan. 
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Required Emergencies Scenar ios
• Fire or  a smoke condition in one or  more vehicles or  in 

the facility

• Fire or  a smoke condition adjoining or  adjacent to the 
facility

• Collision involving one or  more vehicles

• Loss of electr ic power  that results in loss of 
illumination, ventilation, or  other  life safety systems

• Rescue/evacuation of motor ists under  adverse 
conditions
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Required Emergency Scenar ios
• Disabled vehicles

• Flooding of a travel way or  an evacuation route

• Seepage and spillage of flammable, toxic, or  ir r itating 
vapors and gases

• Multiple casualty incidents

• Damage to structures from impact and heat exposure
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Required Emergency Scenar ios
• Ser ious vandalism or  other  cr iminal acts, such as bomb 

threats and terror ism

• First aid or  medical attention for  motor ists

• Extreme weather  conditions, such as heavy snow, rain, 
high winds, high heat, low temperatures, or  sleet and 
ice, that cause disruption of operation

• Ear thquake

• Hazardous mater ials accidentally or  intentionally being 
released into the tunnel 
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Emergency Response Plan
• Name of plan

• Name of responsible agency

• Names of responsible individuals

• Dates adopted, reviewed, and revised

• Policy, purpose, scope, and definitions

• Par ticipating agencies

• Safety dur ing emergency operations
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Emergency Response Plan
• Purpose and operation of central supervising station 

• Purpose and operation of command post 

• Communications available at central supervising 
station and command post; efficient operation of these 
facilities

• Fire detection, fire protection, and fire-extinguishing 
equipment; access/egress and ventilation facilities 
available; details of the type, amount, location, and 
method of ventilation
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Emergency Response Plan
• Procedures for  fire emergencies, the agency in 

command, and the procedures to follow

• Maps and plans of the roadway system, including all 
local streets

• Any additional information that the par ticipating 
agencies want to include 
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Par ticipating Agencies

• Ambulance service
• Building depar tment
• Fire depar tment (br igade)
• Medical service
• Police depar tment
• Public works (e.g., br idges, streets, sewers)
• Sanitation depar tment
• Utility companies (e.g., gas, electr ic, telephone, 

steam)
• Water  supply
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Par ticipating Agencies

• Local transpor tation companies

• Pr ivate industry with heavy construction 
equipment available

• Land management agencies

• Towing companies
• Highway operators (e.g., depar tments of 

transpor tation)

• U.S. Coast Guard
• Military

• Federal Aviation Administration (FAA) 
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Other  Requirements

• Central Supervising Station (CSS)

• L iaisons
• Emergency Incident Management
• Auxiliary Command Post

• Training, Exercises, Dr ills and Cr itiques
• Records
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Per formance Based Tunnel Design 
• Nothing in this standard is intended to prevent the use 

of systems, methods, or  devices of equivalent or  
super ior  quality, strength, fire resistance, effectiveness, 
durability, and safety over  those prescr ibed by this 
standard.

• Technical documentation shall be submitted to the 
author ity having jur isdiction to demonstrate 
equivalency.

• The system, method, or  device shall be approved for  
the intended purpose by the author ity having 
jur isdiction.
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Other  NFPA Activities

• Tunnel Fixed Fire Suppression Systems 
Workshop
– NFPA Wor ld Safety Conference and Exposition, 

Las Vegas, NV June 6-10

• National Fire Protection Research Foundation
– International Road Tunnel Fire Detection Research 

Project,   Phase I I


