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NFPA Standards

 NFPA 502 — Road Tunnels, Bridges 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 —Bridges 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 —Electrical Systems

Chapter 12 — Emergency Response

Chapter 13 — Control of Hazardous M aterials
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NFPA 502 - Annhexes

A — Explanatory Material

B — Temperature and Velocity Criteria
C —Critical Velocity Calculations

D — Sprinklersin Road Tunnels

E — Emergency Response Plan Outline

F — Alternative Fuels

G —Memorial Tunnel Fire Test Program
H — Tunnel Ventilation System Concepts
| — Fire Apparatus

J — Informational References
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NFPA 502 - Scope




Fire Protection Factors

Protection of Life
Restricted Access
Minor/Major Incidents
Remote L ocations
Exposure

Traffic congestion
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Requirements for Road Tunnels

Fire Detection
Communication Systems
Traffic Control

Standpipe and Water Supply
Ventilation

Drainage

Emer gency Response Planning
Emergency Egress
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Application of Standard

 Based on Tunnel Length




< 90m — No Reguirements
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90 — 240m
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Standpipes and Traffic Control




>240m and >120m to Point of Safety
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Revisionsto 2004 Edition

Protection of Concrete and Steel Structures
Typical Vehicle Fire Data

CCTV Monitoring

Emergency Lighting and |llumination

Electrical Supply Security
Emergency Communication Systems
Nonmechanical Tunnel Ventilation
Emergency M anagement
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Protection of Concrete & Steel Structures

 Regardless of tunnel length
* All primary structural concrete and steel
elements

* Fireengineering analysisto ensurethat the
tunnd structure can withstand the anticipated

fire severity based on the type of traffic to be
permitted.
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Typical Vehicle Fire Data - Annex

Cause of Fire

Passenger Car
Bus

Heavy Goods
Truck

Tanker

Equivalent Size of
Gasoline Pool

ft2 m?2

22
86

86

323-1076

Approx Smoke-Generation Rate

Energy
Content

MJ

1500000

© Copyright — NFPA, 2004

ft3/min

42-63
127-168

127-168

212-630 100-300 2250-2625

Maximum Temperature

1200-1400




Closed Circuit TV Detection




Emergency Lighting & Illumination
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Electrical Supply Security

e A security plan for the protection of the
electrical supply substation to thefacility shall
be developed by the agency.

The security of the electrical supply substation

to thefacility should
recommendationsin
for Electric Power Su
Electrical Security.

© Copyr

ne In accordance with the
EEE 1402, |EEE Guide
pstation Physical and
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Emergency Communication Systems

e |n new and existing tunnels and ancillary structures

— Wherever necessary for dependable and reliable
communications, a separate radio networ k capable of two-way
radio communication for fire department personnel to thefire
department communication center shall be provided.

* A radio network shall comprise
— basetransmitters,
repeatersand receivers,
antennas, mobile transmitters and receivers,
portable transmitters and recelvers, and
ancillary equipment.
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Nonmechanical Tunnea Ventilation

« Tunnel ventilation shall not berequired in tunnels
exceeding 240 m (800 ft.) in length, where

Engineering analysis, using the design parametersfor a
particular tunnd (e.g., length, cross-section, grade,
prevailing wind, traffic direction, types of cargoes,
design fire size, etc.)

L evel of Safety equal to, or better than that of
mechanical ventilation by

— enhancing the means of egress,

— theuseof natural ventilation,

— theuse of smoke storage

— AHJ Approval
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Emer gency M anagement
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Emergency Response

e Theagency that isresponsible for the safe and
efficient operation of the facility shall
anticipate and plan for emergenciesthat could
Involve the system.

Participating agencies snhall beinvited to assist
with the preparation of the emergency response
plan.
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Required Emergencies Scenarios

e Fireor asmoke condition in oneor morevehiclesor In
thefacility

Fire or a smoke condition adjoining or adjacent to the
facility

Collision involving one or more vehicles

L oss of electric power that resultsin loss of
Illumination, ventilation, or other life safety systems

Rescue/evacuation of motorists under adver se
conditions
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Required Emergency Scenarios

Disabled vehicles
Flooding of atravel way or an evacuation route

Seepage and spillage of flammable, toxic, or irritating
vapors and gases

Multiple casualty incidents

Damageto structuresfrom impact and heat exposure
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Required Emergency Scenarios

e Seriousvandalism or other criminal acts, such as bomb
threats and terrorism

First aid or medical attention for motorists

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

Earthquake

Hazar dous materials accidentally or intentionally being
released into thetunnel
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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

Participating agencies

Safety during emer gency oper ations
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Emergency Response Plan

Purpose and oper ation of central supervising station
Pur pose 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 thetype, amount, location, and
method of ventilation
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Emergency Response Plan

e Proceduresfor fire emergencies, the agency in
command, and the proceduresto follow

M aps and plans of the roadway system, including all
local streets

Any additional information that the participating
agencies want to include
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Participating Agencies

Ambulance service

Building department

Fire department (brigade)

Medical service

Police department

Public works (e.g., bridges, streets, sewers)
Sanitation department

Utility companies (e.g., gas, eectric, telephone,
steam)

Water supply
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Participating Agencies

L ocal transportation companies

Private industry with heavy construction
equipment available

L and management agencies
Towing companies

Highway operators (e.g., departments of
transportation)

U.S. Coast Guard
Military
Federal Aviation Administration (FAA)
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Other Requirements

Central Supervising Station (CSS)
Liaisons

Emergency Incident M anagement
Auxiliary Command Post

Training, Exercises, Drillsand Critiques
Records
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Performance Based Tunnel Design

 Nothing in thisstandard isintended to prevent the use
of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness,
durability, and safety over those prescribed by this
standard.

Technical documentation shall be submitted to the
authority having jurisdiction to demonstr ate
equivalency.

The system, method, or device shall be approved for
theintended purpose by the authority having

jurisdiction.
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Other NFPA Activities

 Tunnel Fixed Fire Suppression Systems
Workshop

— NFPA World Safety Conference and Exposition,
LasVegas, NV June 6-10

 National Fire Protection Research Foundation

— International Road Tunnél Fire Detection Resear ch
Project, Phasell
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