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BILL NO. _5-5-26-3

SUMMARY - An ordinance to amend Title 13, Chapter 04 of
the Clark County Code by adding section
13.04.275 relating to the design, operation,
maintenance, and commissioning of single
lane tunnel systems designated Chapter 42 of
the International Fire Code, and providing for
other matters properly related thereto.

ORDINANCE NO. 5377
(of Clark County, Nevada)

AN ORDINANCE TO AMEND TITLE 13, CHAPTER 04 OF THE CLARK
COUNTY CODE BY ADDING SECTION 13.04.275 RELATING TO THE DESIGN,
OPERATION, MAINTENANCE, AND COMMISSIONING OF SINGLE LANE TUNNEL
SYSTEMS DESIGNATED CHAPTER 42 OF THE INTERNATIONAL FIRE CODE, AND
PROVIDING FOR OTHER MATTERS PROPERLY RELATED THERETO.

THE BOARD OF COUNTY COMMISSIONERS OF THE COUNTY OF CLARK,
STATE OF NEVADA, DOES HEREBY ORDAIN AS FOLLOWS:

SECTION 1. Addition of Chapter 42 to the IFC. Title 13 Chapter 13.04 Section
13.04.275 is designated to be Chapter 42 of the International Fire Code (IFC) which
relates to the design, operation, maintenance, and commissioning of single lane tunnel
systems. All language in this ordinance that adds to, modifies, or replaces provisions of
Chapter 13.04 of the Clark County Code is indicated by underlining. All language in this
ordinance that deletes or removes provisions of Chapter 13.04 of the Clark County Code
is indicated by strikethroughs. Any text of Chapter 13.04 of the Clark County Code that is
not underlined or struck through remains without change. Title 13, Chapter 13.04, Section

13.04.275 of the Clark County Code is hereby added to read as follows:

13.04.275 — Amendments to Chapter 42 of IFC.
Pursuant to 13.04.060, the following subsections add Chapter 42 to the IFC as follows:

A subsection designated “4201” adds Chapter 42 and section 4201 to the IFC to read
as follows:
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CHAPTER 42 SINGLE LANE TUNNELS
SECTION 4201-GENERAL

4201.1 Scope. The provisions of this chapter shall apply to single lane tunnel design,
operation, maintenance, and commissioning. It shall apply to the configuration of the
means of eqress, fire suppression systems, fire alarm and detection systems,
emergency ventilation systems, emergency communication systems, monitoring and
control of traffic.

For those aspects of fire protection, life safety. and emergency response that are not
specifically prescribed herein, the fire code official shall have the authority to impose
additional requirements to the construction and operation of single lane tunnels.

4201.2 Fire protection report. A fire protection report shall be required.

4201.3 Permits. Construction permits shall be required as set forth in Section 105.6
and shall be obtained by the project contractor and installing contractors according to
the discrete tunnel segments demarcated by stations.

Operational permits shall be required as set forth in Section 105.5.

4201.4 Electrical wiring and equipment. Electrical wiring and equipment used in
connection with single lane tunnels shall be installed in accordance with this chapter
and NFPA 70.

A subsection designated “4202” is added to the IFC to read as follows:
SECTION 4202—-DEFINITIONS

4202.1 Definitions. The following definitions are specific to single lane tunnels and are
not found in Chapter 2.

AUTOMATED GUIDEWAY TRANSIT (AGT). A transportation system using vehicles
without an on-board driver and guided by remote or autonomous means typically using
rubber tires.

BACKLAYERING. The reversal of smoke and hot gases counter to the direction of the
ventilation airflow

BLUE LIGHT STATION. An emergency communication station marked by a blue light
that is used to communicate with all operations control centers.

CRITICAL VELOCITY. The minimum steady-state velocity of the ventilation airflow
moving toward the fire within an enclosed single lane tunnel that is required to control
backlayering at the fire site, such that a tenable environment is maintained along the
path of egress away from the fire.

CROSS PASSAGE. A protected passageway between parallel tunnels constructed for
safe egress from a tunnel with compromised tenability to a tunnel in a tenable condition.

LONGITUDINAL VENTILATION. A ventilation approach for normal and/or smoke
control modes of operation based on fresh air injected into the tunnel and moving in one
direction.
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OPERATIONS CONTROL CENTER. (Also known as a fire command center) A

constantly manned location of reporting and control of the single lane tunnel system
using operational data collected by sensors and communication input.

OPERATOR. The operator of the single lane tunnel system.

PORTAL. Vehicle entry to or exit from a tunnel section.

SINGLE LANE TUNNEL. A system by which certain, approved passenger vehicle(s)
travel autonomously or with a trained driver in tunnels constructed as single lane drive
aisles, where each approved passenger vehicle reports to and is under the control of
operations control center(s).

STANDPIPE VAULT. A vault used to conceal standpipe hose connections installed
below the roadway surface so that the transportation roadway surface is not interrupted.

TENABLE ENVIRONMENT. An environment that can support human life as measured
by an ambient temperature of less than 140°F (60°C), visibility of 30 feet, (9.1 m) and a
carbon monoxide level of less than 400 ppm.

A subsection designated “4203” is added to the IFC to read as follows:
SECTION 4203-VEHICLES

4203.1 Allowable vehicles. All vehicle types shall be subject to an approval process
wherein they will be evaluated by the building official and the fire code official. The
maximum battery energy for a vehicle operated in the single lane tunnel is 123 Kilowatt-
hours unless approved by the building official and the fire code official.

4203.2 Autonomous vehicles. Each AGT vehicle, autonomous vehicle, or remote-
controlled vehicle and the use thereof shall be reviewed by the Clark County Fire
Department, Clark County Fire Prevention and Clark County Building Department and
approved by the Clark County Manager.

4203.3 Speed control. All vehicles in tunnels shall be operated in accordance with the
posted speed limits approved by the fire code official. The operator shall provide a
monthly report to the fire code official of all vehicles that exceeded the posted speed
limit in the prior month and the actions taken to address any speed violations.

4203.4 Maximum heat release rate. Passenger vehicles that may be conducted
through a tunnel shall have a heat release rate of no more than 8 megawatts (MW).
Final fire size to be determined based on the performance of the emergency ventilation

system.
4203.5 Prohibited fuels. Hydrocarbon based fuels shall be prohibited for passenger
transport.

4203.6 Tunnel clear width. The minimum width of a tunnel shall be the width of the
largest approved vehicle, inclusive of side mirrors and other vehicle projections, plus an
unobstructed clear width graduating from 24 inches (610 mm) at the walking surface to
30 inches (762 mm) at 62 inches (1575 mm) above the walking surface to 17 inches
(432 mm) at 80 inches (2032 mm) above the walking surface.
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4203.7 Additional review. The building official and the fire code official reserve the
right to additional reviews and requirements due to evolving technologies and uses of

the single lane tunnel systems.

A subsection designated “4204” is added to the IFC to read as follows:
SECTION 4204-SINGLE LANE TUNNEL DESIGN
4204.1 Signage.

4204.1.1 Portal access signs. The destination of each tunnel shall be marked at the
entrance to each portal with a permanent sign with plainly legible letters not less than 6
inches (152 mm) high and principal strokes at least %-inch (19 mm) wide.

4204.1.2 Pedestrian, bicycles and motor-driven cycles prohibited. Signage shall be
provided at each portal entrance stating “Pedestrians, Bicycles, Motor-driven Cycles
Prohibited.”

4204.1.3 Tunnel signs. Tunnel signs shall be provided in tunnels at 82-foot (25 m)
intervals and shall comply with the requirements of NFPA 130 and the requirements of
this section. The signs shall be placed in a consistent location as approved by the fire
code official.

Tunnel signs shall be a minimum of 18 inches (457 mm) wide by 12 inches (305 mm)
tall and include the following information:

1. Identifier (tunnel name) and position within the tunnel, minimum 2-inch (51 mm)
text.

2. The nearest exit identifier in both directions of travel, minimum 2-inch (51 mm)
text.

3. Travel distance to exits, minimum 1-inch (25 mm) text.

4204.1.4 Blue light station signs. Blue light station signs shall be provided at each
blue light station and shall comply with the requirements of NFPA 130 and the
requirements of this section.

Blue light station signs shall be a minimum of 18 inches (457 mm) wide and 10 inches
(254 mm) tall and include the following information:

1. Name of the tunnel segment, minimum 1 1/2-inch (38 mm) text

2. The nearest exit identifier in both directions of travel, minimum 1 1/2-inch (38
mm) text.

3. Travel distance to exits, minimum 1-inch (25 mm) text.

4204.1.5 Exit signs. Exit signs shall be provided at exifs and exit access doors in
accordance with Section 1013 and the International Building Code.

Exception: Exit signs shall not be required at portals where open to sky.
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4204.1.6 Outdoor portal and ramp signs. Outdoor portal signage shall be installed in
accordance with the approved tunnel identification plan and as required by the fire code

official.

4204.1.7 Hazardous materials prohibited. Signage indicating the prohibition of
hazardous materials shall be located at portals, stations, and other areas required by
the fire code official.

4204.2 Means of egress. Single lane tunnels shall be provided with an approved
means of egress system in accordance with this section and Chapter 10.

4204.2.1 Tunnel exit access travel distance. The distance between exits within a
tunnel shall not exceed 1,250 feet (381 m). For the purposes of this section. exits shall
be directly to grade or directly open to sky.

Exceptions:

1. The distance between exits directly to grade or directly open to sky within a
tunnel shall not exceed 1,800 feet (548 m) when approved fire department
response vehicle(s) are provided in accordance with Section 4211.

2. The distance between exits directly to grade or directly open to sky within a
tunnel shall not exceed 2,500 feet (762 m) when the following are met:

2.1. Approved fire department response vehicle(s) are provided in
accordance with Section 4211.

2.2. Cross passages in accordance with Section 4204.3 are provided or
areas of refuge in accordance with Section 4204.4 are provided.

4204.2.2 Escalators. Escalators used as a component of the means of egress shall
comply with the requirements of NFPA 130.

4204.2.3 lllumination. lllumination shall be provided for single lane tunnels at all times
and shall produce not less than 1 footcandle (11 lux) at the walking surface under
normal and emergency power.

4204.2.4 lllumination under emergency power. Single lane tunnel illumination under
emergency power shall be provided for a minimum duration of 2 hours or as determined
by the rescue scenario.

4204.2.5 Luminous egress path markings. L uminous egress path markings shall be
provided for cross passage, area of refuge. and exit doors. Luminous markings shall be
in accordance with Section 1025.4, and where applicable, Section 1025.5. Luminous
markings shall be installed in accordance with Sections 1025.2.6.1 through 1025.6.2.3.

4204.3 Cross passages. \Where Cross passages are provided between twin bore
tunnels, they shall comply with the requirements of this section.

4204.3.1 Exit access distance. Cross passages used as exits in accordance with
exception #2 of Section 4204.2.1 shall be located within 1250 feet (381 m) from an exit
directly to grade, directly open to sky, or another cross passage.
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4204.3.2 Construction. Cross passages shall be constructed as smokeproof
enclosures separated from tunnels by 2-hour fire-resistance rated construction.

Penetrations, joints and voids, opening protectives, and ducts and air transfer openings
shall be in accordance with Chapter 7 of the International Building Code.

4204.3.3 Clear width. Cross passages shall maintain a minimum clear width of 44
inches (1118 mm) from finished floor to a height of 80 inches (2032 mm) above finished
floor.

4204.3.4 Doors. Cross passage doors shall be 1-1/2-hour smoke doors.

4204.3.4.1 Door sizing. Doors shall be sized to accommodate a wheelchair.

4204.3.4.2 Door hardware. Cross passage doors shall be provided with panic
hardware or fire exit hardware with self-closing devices capable of closing while the
tunnel emergency ventilation system is operating.

4204.3.5. Pressurization requirements. Each cross passage shall be pressurized to
maintain a minimum positive pressure of 0.10 inch of water (25 Pa) with respect to
adjacent tunnels and occupied spaces while emergency ventilation systems are

operating.

4204.3.6 Forces to unlatch and open doors. Each cross passage door shall require
not more than a 30-pound (133 N) force to be set in motion and shall move to a full-
open position when subjected to not more than a 15-pound (67 N) force as measured
while emergency ventilation system and pressurization equipment is operating.

4204.3.7 lllumination. lllumination shall be provided throughout each cross passage at
times the cross passage is occupied and shall produce not less than 1 footcandle (11
lux) at the walking surface under normal and emergency power.

4204.3.8 Blue light station. A blue light station shall be provided within each cross
passage.

4204.3.9 Emergency power. Emergency power shall be provided for illumination,
pressurization systems, and blue light stations.

4204.3.9.1 Duration. Cross passage emergency power shall be provided for a duration
as determined by the rescue scenario and as required by the fire code official but shall
not be less than 2 hours.

4204.4 Areas of refuge. Where areas of refuge are provided, they shall comply with the
requirements of this section.

4204.4.1 Exit access distance. Areas of refuge used as exits in accordance with
exception #2 of Section 4204.2.1 shall be located within 1,250 feet (381 m) from an exit
directly to grade, directly open to sky, or another area of refuge.

4204.4.2 Construction. Areas of refuge shall be constructed as smokeproof enclosures
separated from tunnels by 2-hour fire-resistance rated construction. Penetrations, joints
and voids, opening protectives, and ducts and air transfer openings shall be in
accordance with Chapter 7 of the International Building Code.
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4204.4.3 Size. Each area of refuge occupant load shall be determined by the sum of the
passengers, including drivers or operators, from two vehicles at maximum capacity. The

area of refuge shall be not less than 5 square feet (0.46 m?2) per occupant plus an
additional wheelchair space area of 30 inches by 52 inches (762 mm by 1321 mm) or
70 square feet (7.53 m?), whichever is greater, with minimum dimensions of 5 feet by 14
feet (1524 mm by 4267 mm) and a minimum clear height of 80 inches (2032 mm).

Where the required size of an area of refuge exceeds 70 square feet (7.53 m?) and is
provided through multiple rooms, each room of the area of refuge shall be a minimum of
70 square feet (7.53 m2?) with minimum dimensions of 5 feet by 14 feet (1524 mm by
4267 mm) and a minimum clear height of 80 inches (2032 mm). Each room of an area
of refuge shall be contiguous with one another. Approved openings shall be provided in
the contiguous walls to allow free movement between the rooms of an area of refuge
without the need to leave the area of refuge.

Exceptions:

1. Where the ceiling of an area of refuge is curved or sloped, the minimum clear
height of an area of refuge shall be permitted to be reduced by not more than
6 inches (152 mm) over not more than 25% of the required minimum size of
the room.

2. For any portion of the area of refuge with a clear height of less than 74 inches
(1880 mm), the corresponding floor area shall not be counted towards
achieving the minimum size or dimension of the room.

4204.4.4 Doors. Area of refuge doors shall be 1-1/2-hour smoke doors.

4204.4.4.1 Door sizing. Doors shall be sized to accommodate a wheelchair.

4204.4.4.2 Door hardware. Area of refuge doors shall be provided with panic hardware
or fire exit hardware with self-closing devices capable of closing while the tunnel
emergency ventilation system is operating.

4204.4.5 Pressurization requirements. Each area of refuge shall be pressurized to
maintain a minimum positive pressure of 0.15 inch of water (37 Pa) with respect to
adjacent tunnels and occupied spaces while emergency ventilation systems are

operating.

4204.4.6 Forces to unlatch and open doors. Each area of refuge door shall require
not more than a 30-pound (133 N) force to be set in motion and shall move to a full-
open position when subjected to not more than a 15-pound (67 N) force as measured
while emergency ventilation system and pressurization equipment is operating.

4204.4.7 lllumination. lllumination shall be provided in areas of refuge and shall
produce not less than 1 footcandle (11 lux) at the walking surface and the secondary
means of access under normal and emergency power. lllumination shall be controlled
from within the area of refuge.

4204.4.8 Blue light station. A blue light station shall be provided within each area of
refuge.
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