[S] CHAPTER 41

ROAD TUNNELS, BRIDGES AND OTHER
LIMITED ACCESS HIGHWAYS

Note: Chapter 41 is entirely Seattle amendments to the International Fire Code and is not underlined.

SECTION 4101
SCOPE

Road tunnels, bridges and other limited access highways shall be in accordance with NFPA 502 (2017) and as amended as fol-
lows:

Chapter 3 Definitions

* K Kk

i M 3 : ) The flre chlef or other
desmnated authorltv charded Wlth the admlnlstratlon of the fire code ora duIv authorlzed representatlve

* K Kk

Chapter 4 General Requirements

* k %k

4.2 Safeguards During Construction. During the course of construction or alteration of any facility addressed in this stan-
dard, the provisions of ((NFRA-241)) Chapter 33 of the 2018 Seattle Fire Code and Chapter 33 of the 2018 Seattle Building
Code shall apply, except as modified herein.

* * %k

4.3.3* Limited Access Highways. Fire protection for limited access highways shall comply with the requirements of Chapter
5 and Chapter 10.

4.3.4 Bridges and Elevated Highways. Fire protection for bridges and elevated highways shall comply with the require-
ments of Chapter 6 and Chapter 10.

4.3.5* Depressed nghways ((

ways shaII comply wrth the requrrements of Chapter 5 and Chapter 10
4.3.6* Road Tunnels. Fire protection for road tunnels shall comply with the requirements of Chapter 7 and Chapter 10.

4.3.7* Roadway Beneath Air-Right Structures. Fire protection for roadways that are located beneath air-right structures
shall comply with the requirements of Chapter 8 and Chapter 10.

* k Kk

4.5 Emergency Communications. Emergency communications, ((where)) if required by the authority having jurisdiction,

shall be provided by the installation of outdoor-type emergency telephone boxes, ((ceded-atarm-telegraph-stations;)) radio
transmitters, or other approved devices that meet the following requirements:

(1) They shall be made conspicuous by means of indicating lights or other approved markers.
(2) They shall be identified by a readily visible number plate or other approved device.
(3) They shall be posted with instructions for use by motorists.

(4) ((Fhey)) Where practicable, they shall be located in approved locations so that motorists can park vehicles clear of the
travel lanes.

(5) Emergency communication devices shall be protected from physical damage from vehicle impact.
(6) Emergency communication devices shall be connected to an approved constantly attended location.
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* k%

Chapter 5 Limited Access and Depressed Highways
5.1 General. This chapter ((shal)) provides fire protection requirements for limited access and depressed highways.

* Kk k

((5-6=Fire-Hydrants-{Reserved)))

* k%

Chapter 6 Bridges and Elevated Highways

* Kk k

6.6 ((Standpipe;)) Fire Hydrants ((5)) and Water Supply
6.6.1* Appllcablllty Where the ((

)) dlstance from any Domt on the brldqe or elevated hlqhwav exceeds 120 m (400 ft) to

a fire hydrant, the bridge or elevated highway shall be provided with a hydrant system in accordance with the requirements of
Chapter 10.

* Kk k

6.10 Control of Hazardous Materials. Where required by the authority having jurisdiction, control of hazardous materials
shall be in accordance with the requirements of Chapter 14.

* k%

Chapter 7 Road Tunnels

* k%

7.2* Application. For the purpose of this standard, factors described in 4.3.1, shall dictate fire protection and fire life safety
requirements. Multiple tunnels on a roadway may have their length combined to determine the assigned category as deter-
mined by the fire code official. The minimum fire protection and fire life safety requirements, based on tunnel length, are cat-
egorized as follows and additional requirements determined by the fire code official:

(1) Category X — Where tunnel length is less than 90 m (300 ft), an engineering analysis shall be performed in accor-
dance with 4.3.1, an evaluation of the protections of structural elements shall be conducted in accordance with 7.3,
and traffic control systems shall be installed in accordance with requirements of Section 7.6.

(2) Category A — Where tunnel length is 90 m (300 ft) or greater, an engineering analysis shall be performed in accor-
dance with 4.3.1, an evaluation of the protection of structural elements shall be conducted in accordance with 7.3, and
a standpipe system and traffic control systems shall be installed in accordance with the requirements of Chapter 10
and Section 7.6. A fixed water-based fire-fighting system shall be installed per Chapter 9.

(3) Category B — Where tunnel length equals or exceeds 240 m (800 ft) and where the maximum distance from any point
within the tunnel to a point of safety exceeds 120 m (400 ft), all provisions of this standard shall apply unless noted
otherwise in this document.

(4) Category C — Where the tunnel length equals or exceeds 300 m (1000 ft), all provisions of this standard shall apply
unless noted otherwise in this document.

(5) Category D — Where the tunnel length equals or exceeds 1000 m (3280 ft), all provisions of this standard shall apply.

7.4 Fire Alarm and Detectlon
7.4.1 ((

a tunnel shall be Drowded

7.42(( . L L .
m—aeee#deeeewﬁh—?—#)) AII flre alarm detectlon superwsory and trouble S|gnals shall be dlstlnctly dlfferent and shaII be
automatically transmitted to a central station service that is listed in the current edition of the Underwriters Laboratories FIRE
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PROTECTION EQUIPMENT DIRECTORY under the category Central Station (UUFX) as a Full Service Company or as a
Fire Alarm Service-Local Company which subcontracts the monitoring, retransmission and associated record keeping and
reporting to a listed Full Service Company or Monitoring Company. The listing shall indicate that the Full Service Company
or Fire Alarm Service — Local Company provides service to the Seattle area.

Exception: The operations control center may serve as a proprietary supervising station in accordance with NFPA 72
where approved by the authority having jurisdiction.

7 4.3* CIosed cwcun teIeV|S|on (CCTV) systems ((w

, )) shall be provided in categories B, C, and D
tunnels and shaII be capable of |dent|fV|nq the Iocatlon of the fire W|th|n 15 m (50 ft) or as required by the fire code official.

* k Kk

v i m-system 4. ) CCTVs W|th or W|thout trafflc flow |nd|-
catlon deV|ces mav automatlcallv ldentlfv flres in tunnels |f all of the comoonents of the video image fire detection system,
including hardware and software, are listed for the purpose of fire detection.

7.4.6 ((Maneal—Ft-Fe—A-lamq—Be*es)) Emerdencv Telephones.

3 Ad-a e ) Emerqencv telephones
shaII be mstaIIed at mtervals of not more than 90 m (300 ft) and at aII Cross- nassaqes standmne hose connection locations,
and means of egress from the tunnel.

)) The location of the emer-

* K Kk

7.4.7.1* Automatic fire detection systems and fixed water-based fire-fighting system water flow alarm-initiating devices shall
be installed in accordance with NFPA 72 and approved by the AHJ.

* Kk Kk

7.4.7.5 Spot detectors shall have a light that remains on until the device is reset, or shall be provided with remote alarm or
supervisory indication in a location acceptable to the authority having jurisdiction.

* Kk Kk

7.4.8 Fire Alarm Control Panel. An approved fire alarm control panel (FACP) shall be installed, inspected, and maintained
in accordance with NFPA 72.

7.4.8.1 Automatic fire detectors and fixed water-based fire-fighting system water flow alarm-initiating devices protecting the
roadway and ancillary spaces within tunnels (pump stations, utility rooms, cross-passages, ventilation structures) and other
areas shall be supervised by automatic fire alarm systems.

7.4.8.2 Automatic fire detection systems for zoned deluge fixed water-based fire-fighting systems within a tunnel shall be
zoned to correspond with the fixed water-based fire-fighting system zones.

7.4.8.3 Automatic fire detection systems within a tunnel shall be zoned to correspond with the tunnel ventilation zones if tun-
nel ventilation is provided.

7.4.9 Fire Command Center. If required by the authority having jurisdiction, road tunnels shall be provided with a fire com-
mand center in accordance with Section 508 of the 2018 Seattle Fire Code.

* K Kk

7.5* Emergency ((Gemmunications—Systerms)) Responder Radio Coverage. ((—Fweo-Way—Radio—Cemmunication
EnrhancermentSyster))

7.5.1 ((Fwe-wayradio-communication-enhancement)) Emergency Responder Radio Coverage systems shall be installed in
new and eX|st|ng tunnels and anC|IIary facilities |f ((whefe)) required by the ((autherity-havingjurisdiction)) fire code official.
ds-))

((e
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7.5.2 ((Meway—mdre—eemmtmreaﬂen—enh%eemem)) Emergency Responder Radio Coverage systems shall be designed,
installed, tested, and maintained in accordance with the provisions of ((NFRA-72Natienal-Fire Alarm-and-Sighaling-Cede))

NFPA 1221 (2019), Standard for the Installation, Maintenance, and Use of Emergency Services Communications Systems,
and Section 510 of the 2018 Seattle Fire Code.

* k%

7.10 Fixed Water-Based Fire-Fighting Systems. See Chapter 9.

7.10.1 Fixed water-based fire-fighting systems shall be ((eenditienally)) mandatory in ((eategoery)) categories A, B, C, and
((eategoery)) D tunnels.

* Kk k

7.16.1.1* The means of egress requirements for all road tunnels and those roadways beneath air-right structures that the
authority having jurisdiction determines are similar to a road tunnel shall be in accordance with ((NFRA-101-Chapter+))
Chapter 10 of the 2018 Seattle Building Code, except as modified by this standard.

* Kk k

7.16.3 Maintenance. The means of egress shall be maintained in accordance with ((NFRA-L)) Chapter 10 of the 2018 Seattle
Fire Code.

* Kk k

7.16.6.4 The emergency exits shall be separated from the tunnel by a minimum of a 2-hour fire-rated construction enclosure,

((based-on-the-design-fire-deseribed-in-Chapter11)) in accordance with the 2018 Seattle Building Code.

* k%

Chapter 9 Fixed Water-Based Fire-Fighting Systems
9.1* General.
9.1.1 Fixed water-based fire-fighting systems ((shal-be—permitted)) are required in road tunnels as part of an integrated

approach to the management of fire protection and fire life safety risks. All interior spaces within a road tunnel, including exit
paths and other occupied spaces, shall be protected.

Exception: Category X Tunnels are not required to provide fixed water-based fire-fighting systems.

* k%
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9-3-3% System-componentsshal-be Hsted-eras-approved-by-the AHJ))

:CETETTRIETES

* * %k
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Chapter 10 Standpipe Fire Hydrants, and Water Supply

10.1.4.3 ((Hes M -)) Heat tracing systems
for freeze Drotectlon for standDIDes shaII be in accordance Wlth Seattle Flre Department Admlnlstratlve Rule 9.03.20, Auto-
matic Sprinkler and Standpipe Systems, and any future revisions of this rule adopted by the authority having jurisdiction.

* Kk k

10.2 Standpipe Water Supply.

22))
Standpipes shall be sized to provide 1000 gpm. Hydraulic calculations shall be based on 500 gpm at 130 psi at the hydrau-

lically most remote hose connection, with a simultaneous flow of 500 gpm at the next hydraulically most remote hose con-
nection. The maximum calculated pressure at any point in the system shall not exceed 350 psi.

* k%

10 3.1 Frre department connectrons shaII be of the threaded ((twe—way—eethree—way)) 65-mm (2-1/2-in) four-way type. ((er
m : ible.))

10.4 Standpipe Hose Connections.

10.4.1 ((Hese)) Standpipe hose connections shall be spaced so that no location on the protected roadway is more than 45 m
(150 ft) from the hose connection.

10.4.2* ((Hose-connection-spacing-shatnotexceed-85-m(275-ft))) Dual 65-mm (2-1/2-in) standpipe hose connection outlets
having separate valves shall be provided at each standpipe hose connection location.

* Kk k

10.7 Fire Hydrants and Water Supply.
10.7.1 Fire hydrants for limited access and depressed highways shall be provided at spacing not to exceed 1,000 feet to pro-
vide for transportation hazards.
10.7.2 Fire hydrants for roadways beneath air-right structures, bridges, and elevated highways shall be provided so that no
location on the protected roadway is more than 90 m (300 ft) from a fire hydrant.
10.7.3 Fire hydrants for road tunnels shall be provided so that no location on the protected roadway is more than 45 m (150 ft)
from a fire hydrant.
10.7.4 The water supply for fire hydrants shall provide a minimum of 1,000 gpm (63 L/s) at 20 psi (138 kPa) flowing inde-
pendently, and a minimum of 1,500 gpm (34 L/s) at 20 psi (138 kPa) with two fire hydrants flowing simultaneously.
10.8 Bridges and Elevated Highways.
10.8.1 Fire hydrants for bridges and elevated highways shall be provided in accordance with this section and Section 10.7.
10.8.2 If median dividers and/or four or more traffic lanes are present, fire hydrants for bridges and elevated highways shall
be provided on both sides of the roadway at the required spacing or installed in the median divider at the required spacing.
10.8.3 Fire hydrants for bridges and elevated highways shall have two 100 mm (4 in) hose connection outlets, with external
threads in accordance with City of Seattle Standard Plan No. 310a, and each outlet provided with a hand-operable valve read-
ily accessible from the roadway.
10.8.4 The hose connection outlets shall be oriented parallel to the roadway and face in both directions of travel.

Exception: The outlets may be angled in towards the roadway at an angle not exceeding 22.5 degrees.

10.8.5 Hose connection outlets shall be positioned such that the centerline of each outlet is installed not more than 400 mm
(16 in) horizontally from the inside edge of the top and not less than 200 mm (8 in) above the top of the guardrail or edge bar-
rier, and not more than 1370 mm (54 in) above the roadway.

10.8.6 Hose connection outlets shall be provided with caps that are removable with a standard hydrant wrench.
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10.8.7 Hose connection caps shall be provided with a 3 mm (1/8 in) hose and be secured with a short length of chain or cable
to prevent falling after removal.

10.8.8 Water shall be supplied to bridge and elevated highways hydrants by the use of approved manually actuated preaction
or deluge valves installed in locations not subject to freezing, such as in underground vaults or other approved locations.

10.8.9 Access to the preaction or deluge valves and manual actuation capability at the valve locations shall be provided
including access key box if the water supply vault will be locked.

10.8.10 A preaction or deluge valve actuation device (such as an electrical switch, push button, manual pull station, etc.) shall
be installed at each hydrant location and be protected from damage in a weatherproof enclosure that can be opened without
the use of tools or special knowledge, or with a standard hydrant wrench, or other approved method.

10.8.11 The location of the preaction or deluge valve actuation switch installed at each hydrant shall be readily visible and
have approved signage.

10.8.12 A means to indicate that the system is in the tripped condition such as a light beacon or remote monitoring of the sys-
tem shall be provided.

10.8.13 Hydrant systems for bridges and elevated highways shall have provisions for complete draining after use.

10.8.14 Combination air relief/vacuum valves shall be installed at each high point on the system.

10.8.15 Water supply vault location information, vault access instructions, and a phone number for road crew to drain the sys-
tem shall be provided at the roadway control panel push button locations.

10.8.16 If used, heat tracing systems for freeze protection for hydrant systems shall be in accordance with Seattle Fire Depart-
ment Administrative Rule 9.03.20, Automatic Sprinkler and Standpipe Systems, and any future revisions of this rule adopted
by the authority having jurisdiction.

10.9 Maintenance and Confidence Testing.

10.9.1 Standpipe and hydrant systems shall be inspected and tested at least annually.

10.9.2 Maintenance and periodic testing are the owner’s responsibility, or the responsibility of such other person as may be
designated by the owner, and are separate from the fire department inspections.

10.9.3 The person, fire or corporation performing such work shall have a Type STP-1 certificate from the Seattle Fire Depart-
ment. See Administrative Rule 9.01.20, Certificates of Competency for Installing, Inspecting, Testing and Maintaining Fire

Protection Systems, and Administrative Rule 9.02.19, Inspection, Testing, Maintenance and Reporting Requirements for Fire
Protection Systems and Emergency Responder Amplification Systems.

10.10 Standpipe Installation in Tunnels Under Construction.

10.10.1 A standpipe system shall be installed in tunnels under construction in accordance with 10.10.1.1 and 10.10.1.2.
10.10.1.1 A standpipe system shall be installed before the tunnel under construction has exceeded a length of 61 m (200 ft) of
the most remote portion of the tunnel.

10.10.1.2 Standpipes shall be sized for approved water flow and pressure at the outlet, based upon the maximum predicted
fire load.

* Kk Kk

Chapter 11 Emergency Ventilation

* k %k

11.1.1.1 If an engineering analysis is not conducted, or does not support the use of natural ventilation for the configurations
described in 11.1.1, a mechanical emergency ventilation system shall be provided.

11.1.1.2 The engineering analysis of the ventilation system shall include a validated subway analytical simulation program
augmented as appropriate by a guantitative analysis of airflow dynamics produced in the fire scenario, such as would result
from the application of validated computational fluid dynamics (CFD) technigues.

11.1.1.3 The results of the analysis shall include the no-fire (or cold) air velocities that can be measured during commission-
ing to confirm that a mechanical ventilation system as built meets the requirements determined by the analysis.

* k Kk
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Chapter 12 Electrical Systems

* Kk k

12.4* Emergency Power. Road tunnels ((eempl—yd-ng—Mth—Ga%egery—B—D—i-n%eeﬁon—?—z)) shall be provided with ((emergeney
power)) a Class 2, Type 60, Level 1 Emerqencv Power SUDD|V Svstem (EPSS) in accordance Wlth Art|cle 700 of NFPA 70

and Chapter 4 of NFPA 110. (( 3
12.4.1 The following systems shall be connected to the emergency power supply system:
(1) Emergency ((Hghting)) voice/alarm communication systems
(2) Tunnel closure and traffic control system(s)
(3) Exit signs and means of egress illumination

(4) ((Emergeney-communieation)) Lighting for mechanical rooms

(5) Tunnel drainage system(s)
(6) Emergency ventilation and automatic fire detection equipment for pressurized stairways

(7) ((Fire)) Automatic fire alarm and detection
(8) Closed-circuit television or video system(s) and security system(s)
(9) ((Fire-fighting)) Smoke control systems

(10) Electrically powered fire pumps

(11) Power and lighting for the fire command center

(12) Fire alarm systems

* k%

Chapter 13 Emergency Response

* k%

13.5.1.1* The OCC ((shaHl)) may serve as a proprietary supervising station to allow direct receipt of alarms where approved
by the authority having jurisdiction. This provides more rapid alarm information, and allows integrated alarm and device/sys-
tem activation without delays.

* k%

13.8.6 Limited Access Highways and Road Tunnels.

Chapter 14 Regulated and Unregulated Cargoes
14.1 General.
14.1.1% (( i L ; . .
unregulrated—eargee&)) Thrs chapter anplles to the transportatron of hazardous materrals throuqh new road tunnels as foIIows
(1) If the tunnel length equals or exceeds 90 m (300 ft).

Exceptions:
(1) The existing Mount Baker Tunnel (Interstate 90) and the Washington State Convention and Trade Center lid (Inter-
state 5) if the foam-water fire protection system(s) are fully functional and in-service.
(2) Fuel contained in the fuel system of the transporting vehicle, or in the fuel systems of vehicles and equipment
being towed or carried.
(3) Tunnels that are provided with a fixed-fire suppression system based on an engineering analysis, approved by the
fire code offrcral and that are marntalned fully functlonal and in-service.
14.1.2 ((Besi
permrtted—by—H—H.—)) Vehlcles transnortlnq hazardous materlals in quantltles that require DOT Dlacards in accordance Wlth
49 CFR are prohibited in road tunnels.
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14.1.4 Flames used for heating vehicles or loads shall be extinguished before the vehicle enters the road tunnel or its
approaches.

14.1.5 Tank vehicles that are empty, or that have a residue, or vehicles transporting empty containers are prohibited from
entering road tunnels if they previously transported the following hazardous materials:

(1) Class 1 explosives, division 1.1, 1.2, and 1.3;

(2) Class 2, division 2.3, poisonous gas:;

(3) Class 4, division 4.3, dangerous when wet materials;

(4) Class 6, division 6.1, poisonous materials marked PG | (Inhalation Hazard), or PG |11 (Stow Away From Foodstuffs).

Exceptions:

1. Tank vehicles or containers that have been sufficiently clean of residue and purged of vapor to remove an potential
hazard;

2. Tank vehicles or containers that have been reloaded with a material not classified as a hazardous material.

14.1.6 Alternative-fuel vehicles powered by liquefied petroleum gas (LPG), liquefied natural gas (LNG) or compressed natu-
ral gas (CNG) are permitted if the:

(1) Vehicle has a dedicated alternative-fuel system installed by the manufacturer of the vehicle.
(2) Vehicle has a fuel system that has been properly converted to an alternative fuel system.
(3) Vehicle alternative-fuel system conforms to applicable industry standards, including:

(@) NFPA 52-Standard for Compressed Natural Gas (CNG) Vehicular Fuel Systems, which is incorporated by ref-
erence; or

(b) NFPA 58-Standard for the Storage and Handling of Liquefied Petroleum Gases (LPG), which is incorporated

by reference; or
(4) Vehicle alternative-fuel system conforms to applicable federal regulations.

(5) Fuel capacity of the vehicle does not exceed 300 pounds water capacity.

14.1.6.1 Alternative-fuel vehicles shall display all markings and symbols required by law to identify the alternative-fuel sys-

tem.

* K Kk

Annex A Explanatory Material

* * %k

A.12.4 1t is expected that the operations of all systems within the vicinity of a fire can fail. Section 12.4 is intended to limit
the area of such failure. The class defines the minimum time, in hours, that the Emergency Power Supply System (EPSS) is
designed to operate at its rated load without being refueled or recharged. The type defines the maximum time, in seconds, that
the EPSS will permit the load terminals of the transfer switch to be without acceptable electrical power. NFPA 110 recog-
nizes two levels of EPSS equipment installation, performance and maintenance. Level 1 systems shall be installed if failure of
the EPSS to perform could result in loss of human life or serious injuries.

* K Kk
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