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Statement of Disclaimer

This project report is a result of a class assignment; it has been graded and accepted as
fulfillment of the course requirements. Acceptance of this report in fulfillment of the course
requirements does not imply technical accuracy or reliability. Any use of information in this
report is done at the risk of the user. These risks may include, but may not be limited to,
catastrophic failure of the device or infringement of patent or copyright laws. California
Polytechnic State University at San Luis Obispo and its staff cannot be held liable for any use or
misuse of the project.
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Executive Summary

This Bachelor Enlisted Quarters (BEQ) shall be constructed, arranged, equipped, maintained,
and operated in accordance with this report and applicable criteria to ensure a minimum level of
life safety and property protection is provided from actual and potential fire hazards. The goal is
to ensure the occupants are provided with an environment that is reasonably safe from fire. We
accomplish this goal by protecting occupants not intimate with the initial fire development, and
by improving the survivability of occupants intimate with the initial fire development.

The protection described in this report takes on many forms, from active protection, such as fire
protection systems, to passive protection, such as fire resistive construction. The applicable
prescriptive-based design requirements outlined in the building and life safety codes are
summarized, as well as a detailed description of the active fire protection systems provided in
the BEQ.

A performance-based analysis was utilized to evaluate the effectiveness of the prescriptive-
based requirements. Fire behavior predictions and fire protection response time estimates were
compared to Computational Fluid Dynamic simulated results. The performance-based
evaluation determined the required safe egress time (RSET) versus the available safe egress
time (ASET). Based upon the results, the BEQ was designed and constructed to provide
sufficient egress time to occupants prior to them being exposed to untenable conditions.
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Project Description

This 125 million dollar, LEED Platinum, Design-Build project located on a Marine Corps Base in
Southern California concluded January 2014. Construction included three four-story Bachelor
Enlisted Quarters (BEQ), a dining facility, a multi-level parking structure, and a 12,000 sq-ft
shade structure. Each BEQ is provided with a Common Building, where laundry services and
community center are located. Although this project has many unique fire risks associated with
its use, this report focuses on the BEQ.

Applicable Criteria

The fire protection criteria shall conform to the requirements of UFC 3-600-01, Fire Protection
Engineering for Facilities, 26 September 2006 Change 1, 14 July 2009. UFC 3-600-01 requires
compliance with the latest editions of the National Fire Codes published by the National Fire
Protection Association (NFPA) and portions of the International Building Code (IBC), 2009
Edition, except as modified by UFC 3-600-01. Additional criteria include the following:

Unified Facilities Criteria (UFC)

» UFC 3-600-10N, Fire Protection Engineering

» UFC 3-601-02, Operation and Maintenance: Inspection, Testing, and Maintenance of
Fire Protection Systems

» UFC 3-301-01, Structural Engineering

» UFC 3-500-10N, Electrical Engineering

* UFC 3-520-01, Interior Electrical Systems

» UFC 3-580-10, Navy and Marine Corps Internet Standard Construction Practices

» UFC 4-021-01, Mass Notification Systems

National Fire Protection Association (NFPA)

» NFPA 1, Fire Code

* NFPA 10, Standard for Portable Fire Extinguishers

* NFPA 13, Standard for the Installation of Sprinkler Systems

* NFPA 13R, Standard for the Installation of Sprinkler Systems in Residential
Occupancies up to and Including Four Stories in Height

» NFPA 14, Standard for the Installation of Standpipe and Hose Systems

« NFPA 24, Standard for the Installation of Private Fire Service Mains and Their
Appurtenances

* NFPA 70, National Electrical Code (NEC)

* NFPA 72, National Fire Alarm Code

* NFPA 80, Standard for Fire Doors and Other Opening Protectives

* NFPA 90A, Installation of Air Conditioning and Ventilating Systems

» NFPA 101, Life Safety Code

If conflicts exist between UFC 3-600-01 and any other Department of Defense (DoD) document,
referenced code, standard, or publication, UFC 3-600-01 takes precedence.

Kyle Leadon, EIT
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Building Code Summary

Per UFC 3-600-01, the occupancy classifications in the IBC shall be used to determine the type
of construction, allowable floor area, building height limitations, required fire resistance, and
building separation distance. NFPA 101 shall be utilized for building construction related to
means of egress and life safety. If conflicts exist between the IBC and NFPA 101 related to fire
resistance ratings, NFPA 101 and applicable criteria contained in UFC 3-600-01 take
precedence. The fire resistance requirements of the IBC for permanent partitions do not apply
to nonbearing partitions. The provisions of NFPA 101 shall be utilized for fire resistance ratings
of non-bearing partitions.

Building Description

The BEQs have 192 two-occupant living units with multiple community areas much like an
apartment complex or college campus. All three BEQ projects are arranged using a combination
of modules which are flipped and rotated in various configurations.

Occupancy Classification per IBC

Mixed Non-separated Residential Group R-1 and Business Group B
with Accessory Assembly Group A-3

Construction Type

Type IIA

Fire Resistance Ratings

Structural Frame 1 Hour (IBC Tables 601)
Exterior Bearing Walls 1 Hour (IBC Tables 601)
Interior Bearing Walls 1 Hour (IBC Tables 601)
Exterior Nonbearing Walls and Partitions 1 Hour (IBC Tables 602)
Interior Nonbearing Walls and Partitions None (IBC Tables 601)
Floor Construction 1 Hour (IBC Tables 601)
Roof Construction 1 Hour (IBC Tables 601)
Exterior Exposure Protection None (IBC Tables 704.8)

Protection of Structural Steel

Fireproofing shall be provided to structural steel components based upon the construction type
(Type lIA). Per IBC Section 721.5.2.2, larger or smaller structural steel beam and girder shapes
shall be permitted to be substituted for beams specified in approved unrestrained or restrained
fire resistance rated assemblies, provided that the thickness of the fire resistant material is
adjusted in accordance with the following expression:

hz = [ ((W/D) + 0.8) / ((W/D). + 0.6) ] (hy)

Kyle Leadon, EIT
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Where,

h = thickness of sprayed fire resistant material in inches
W = weight of the structural steel beam or girder in pounds per linear foot
D = heated perimeter of the structural steel beam in inches

Figure 1 — IBC Figure 721.5.2

Figure 1 illustrates the determination of the heated perimeter of structural steel beams and
girders.

Based upon the structural design for the BEQ, the following steel beam and girder sizes are
present and serve as components of the primary structural system.

W12x50 1.04 (IBC Table 721.5.1(4))
W10x39 0.94 (IBC Table 721.5.1(4))

Per UL Design No. 782, the minimum steel beam size is W8x28. The minimum weight to
heated perimeter ratio (W/D) is 0.80, and 5/16 in. thickness provides a 1-hour fire resistance
rating. The minimum thickness of spray-applied fire resistive materials shall be the following:

W12x50: hz = [ (0.80 + 0.6) / (1.04 + 0.6) ] (5/16)
hz = 0.27 = 5/16 in.

W10x39: he = [ (0.80 + 0.6) / (0.94 + 0.6) ] (5/16)
hz = 0.28 = 5/16 in.

Monokote (MK-6/HY) cementitious fireproofing shall be provided. Refer to Appendix A for
product data sheet and UL Design No. 782 approval sheet.

Kyle Leadon, EIT
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Allowable Floor Area

Tabular Area per Story — Group A-3
Tabular Area per Story — Group B
Tabular Area per Story — Group R-1
Area Increase — Frontage

Area Increase — Sprinkler
Allowable Area per Story

Total Allowable Area

Actual Floor Area

15,500 sq-ft
37,500 sqg-ft
24,000 sqg-ft
18,000 sq-ft
Not Permitted
42,000 sg-ft
126,000 sq-ft

1ST Floor Assembly (Common Building) 1,284 sq-ft
1ST Floor Business (Common Building) 4,668 sq-ft
1ST Floor Residential (BEQ) 28,187 sq-ft
2ND Floor Residential (BEQ) 27,033 sq-ft
3RD Floor Residential (BEQ) 25,363 sq-ft
4TH Floor Residential (BEQ) 19,778 sq-ft

Total Building Area
Actual Floor Area Percentage of Total
Percent Assembly (1ST Floor)

Percent Business (1ST Floor)
Percent Residential (1ST Floor)

Allowable Mezzanine Area

106,931 sq-ft

March 27, 2014
Page 15 of 108

(IBC Table 503)

(IBC Table 503)

(IBC Table 503)

(IBC Section 506.2)

(IBC Sections 504.2 & 506.3)
(IBC Section 506.1)

(IBC Section 506.4(2))

3.8% (less than 10%)

13.7%
77.8%

The aggregate area of the mezzanine within the Common Building is not permitted to exceed
one-third of the floor area in which it is located. (IBC Section 505.2)

Actual Mezzanine Area

Open Floor Area
Mezzanine Area
Percent of Open Floor Area

Building Height Limitations

Allowable Average Roof Height
Actual Average Height to Roof Peak
Allowable Number of Stories

Actual Number of Stories

Kyle Leadon, EIT

2630 sqg-ft.
618 sq-ft

23.5% (less than 33.3%)

60 ft
59 ft
4 Stories
4 Stories

(IBC Table 503 and Section 504.2)

(IBC Table 503 and Section 504.2)
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Building Code Notes

1. Floor and roof construction includes supporting beams and joints.
2. Exterior exposure protection is based on a fire separation distance in excess of 30-ft.
3. Actual building area was measured in accordance with IBC Section 502.

4. Automatic sprinkler increase is not permitted for buildings protected throughout with an
automatic sprinkler system designed in accordance with NFPA 13R. (IBC Section 504.2)

5. Accessory Group A-3 is subsidiary to the main occupancy of the building. The
aggregate accessory area does not occupy more than ten percent of the area of the
story in which it is located. (IBC Section 508.2.1)

6. No separation is required between accessory occupancies and the main occupancy;
exception: dwelling units are required to be separated from other dwelling units and from
accessory occupancies contiguous to them. (IBC Section 508.2.4 exc.3)

7. For separation of incidental accessory occupancies, e.g. mechanical, storage, and
laundry rooms in accordance with IBC Table 805.2.5, refer to the Separation of
Hazardous Areas section of the Life Safety Code Summary.

8. Allowable height is limited to 60 ft. and the number of stories increase is not permitted
for buildings protected throughout with an automatic sprinkler system designed in
accordance with NFPA 13R. (IBC Section 504.2)

9. The mezzanine does not contribute to either the building area or number of stories.
(IBC Section 505.1)

Life Safety Code Summary

The primary goal of the Life Safety Code (NFPA 101) is to provide an environment that is
reasonably safety from fires by protecting occupants not intimate with the fire source and by
improving the survivability of occupants intimate with the initial fire development. The facility
shall be designed, constructed, and maintained to protect occupants for the time needed to
evacuate, relocate, or defend in place. This is accomplished based upon the provisions of the
Life Safety Code.

To ensure that the life safety goals are met, NFPA 101 has established the minimum
requirements for means of egress, construction type, protection systems, and other safeguards
in the facility. These safeguards shall comply with the most restrictive fire protection and life
safety requirements of the occupancies involved. (NFPA 101 Section 6.1.14.3.2)

Kyle Leadon, EIT
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Classification of Occupancy

Where incidental to another occupancy, business, industrial or storage use areas shall be
permitted to be considered part of the predominate occupancy and shall be subject to the
provisions of NFPA 101 for the predominate occupancy. (NFPA Section 6.1.14.1.3)
Bachelor Enlisted Quarters (BEQ)

Residential — New Hotel and Dormitory Occupancy (NFPA 101 Chapter 28)
with Incidental Business, Industrial, and Storage Use

Common Building

Mixed New Assembly and Business Occupancies (NFPA 101 Chapters 12 and 38)
with Incidental Industrial and Storage Use

Minimum Construction Requirements

Type lIA construction is permitted with no special requirements.
(NFPA 101 Sections 12.1.6, 28.1.6, and 38.16)

Classification of Hazard of Contents

The contents of the facility are classified as Ordinary Hazard
(NFPA 101 Sections 6.2.2, 12.1.5, 28.1.5.1, and 38.1.5)

Occupant Load

Table 1 — Bachelor Enlisted Quarter (BEQ) Floor Area Load Assigned
Occupant Load (sq-ft) Factor Occupant

(Occ./sq-ft) Load

18T Floor: Residential Use — Hotel and Dormitory 26570 200 Gross 133 Occ.
18T Floor: Special Purpose Industrial 1617 N/A 7 Occ.
2ND Floor: Residential Use — Hotel and Dormitory 26707 200 Gross 134 Occ.
2ND Floor: Special Purpose Industrial 326 N/A 4 Ocec.
3RD Floor: Residential Use — Hotel and Dormitory 25037 200 Gross 125 Occ.
3RD Floor: Special Purpose Industrial 326 N/A 4 Ocec.
4TH Floor: Residential Use — Hotel and Dormitory 19452 200 Gross 97 Ocec.
4™H Floor: Special Purpose Industrial 326 N/A 4 Ocec.

Total Occupant Load (BEQ) 508 Ocec.

Kyle Leadon, EIT
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Table 2 - Common Building
Occupant Load

Multi-Purpose Room: Assembly Use —
Less Concentrated Use

Classroom / Theatre: Assembly Use — 683 15 Net 46 Occ.
Less Concentrated Use

Learning Center: Assembly Use — 293

1284 15 Net 86 Occ.

Less Concentrated Use 15 Net 20 Oce,
18 tsNet  410c0
Bulk Storage: Storage Use 130 500 Gross 1 Ocec.
All Other Areas: Business Use 3941 100 Gross 39 Ocec.

Total Occupant Load (Common Building) 235 Ocec.

Occupant Load Table Notes:

1. N/A — Occupant load is the maximum probable Number of occupants present at any time.
2. The occupant loads were determined based on occupant load factors in NFPA 101 Table 7.3.1.2

Arrangement of Means of Egress

Where two exits, exit accesses, or exit discharges are required, they shall be located at a
distance from one another not less one-third the length of the maximum overall diagonal
dimension of the building or area to be served. (NFPA 101 Section 7.5.1.3.3)

Travel Distance — BEQ

Within a living unit to the corridor door shall not exceed 175 ft. (NFPA 101 Section 28.2.6.2)

The actual maximum travel distance within a living unit is 25 ft., see Appendix B.

From the corridor door of a living unit to the nearest exit shall not exceed 200 ft.
(NFPA 101 Section 28.2.6.3.3.1)

The actual maximum travel distance from the corridor door of a living unit is 70 ft., see
Appendix B.

Common Path of Travel - BEQ

The common path of travel shall not exceed 50 ft. in the BEQ. Travel within the living unit shall
not be included when determining common path of travel. (NFPA 101 Section 28.2.5.4)

The actual maximum common path of travel in the BEQ is 44 ft., see Appendix B.

Kyle Leadon, EIT
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Dead-End Corridors — BEQ

Dead-end corridors in the BEQ shall not exceed 50 ft. (NFPA 101 Section 28.2.5.6)

The actual maximum dead-end corridor in the BEQ is 16 ft., see Appendix B.

Required Number of Exits — BEQ

At least two exits shall be provided from all portions of the BEQ. In the event one of the exits is
compromised, the available egress width and capacity shall not be less than 50 percent of the

required capacity. (NFPA 101 Section 7.3.1.1.2)

A single means of egress provided within the distance permitted as common path of travel is
permitted. (NFPA 101 Section 7.4.1.1)

At least two exits are remotely provided from every BEQ living unit, see Appendix B.

Travel Distance — Common Building

Travel distance in the Common Building shall not exceed 250 ft. (NFPA 101 Section 12.2.6.2(1))
The actual maximum travel distance in the Common Building is 45 ft., see Appendix B.
Common Path of Travel - Common Building

A common path of travel is permitted for the first 20 ft from any point where the common path
serves any number of occupants, and for the first 75 ft from any point where the common path

serves not more than 50 occupants. (NFPA 101 Section 12.2.5.1.2)

The actual common path of travel in the Common Building is 70 ft where serving less than
50 occupants, see Appendix B.

Dead-End Corridors — Common Building

Dead-end corridors in the Common Building shall not exceed 20 ft.
(NFPA 101 Section 12.2.5.1.3)

The actual dead-end corridor in the Common Building is 12 ft - 6 in., see Appendix B.

Number of Exits — Common Building

At least two exits shall be provided from all portions of the Common Building. In the event one
of the exits is compromised, the available egress width and capacity shall not be less than 50

percent of the required capacity. (NFPA 101 Section 7.3.1.1.2)

A single means of egress provided within the distance permitted as common path of travel is
permitted. (NFPA 101 Section 7.4.1.1)

Kyle Leadon, EIT
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The Common Building has six remotely located exits that lead directly to the exterior from
normally occupied spaces.

The mezzanine located in the Common Building is permitted to be served by a single means of
egress because the occupant load does not exceed 50, and means of egress leads to the floor
below. (NFPA 101 Section 12.2.4.5)

Where there is no well-defined main entrance / exit, exits shall be permitted to be distributed
around the perimeter of the building, provided that the total exit width furnishes not less than
100 percent of the width needed to accommodate the permitted occupant load.

(NFPA 101 Section 12.2.3.6.6)

Based upon the number and distribution of exits, the Common Building does not have main
entrance / exit as defined by NFPA 101.

Means of Egress Components

Components of means of egress were analyzed in to ensure the design satisfied the
prescriptive requirements of the Life Safety Code. The analysis focused the following
prescriptive requirements:

Doors

Door openings in means of egress shall not be less than 32 in. clear width.
(NFPA 101 Section 7.2.1.2.3.2)

The actual minimum clear width is 34 in. (See Appendix B)

Door swings shall be in the direction of egress for areas serving more than 50 occupants or into
exit enclosures. (NFPA 101 Section 7.2.1.4.2)

Door leafs shall not encroach greater than one-half the required egress width, and will not
project not more than 7 in. when fully open. (NFPA 101 Section 7.2.1.4.3.1)

Refer to fire and smoke resistive construction section of this report for fire-rated door assembly
requirements.

Locks, Latches, and Alarm Devices

No door in any means of egress shall be locked against egress when the facility is occupied.
(NFPA 101 Section 28.2.2.2.2)

Door leaves shall be arranged to be opened readily from the egress side whenever the building
is occupied. (NFPA 101 Section 7.2.1.5.1)

Locks, if provided, shall not require the use of a key, a tool, or special knowledge or effort for
operation from the egress side. (NFPA 101 Section 7.2.1.5.2)
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A latch or other fastening device on a door leaf shall be provided with a releasing device that
has an obvious method of operation and that is readily operated under all lighting conditions;
including complete darkness. (NFPA 101 Section 7.2.1.5.9)

The releasing mechanism shall open the door leaf with not more than one releasing operation.
(NFPA 101 Section 7.2.1.5.9.2)

Egress door assemblies from individual living units shall be permitted with devices, including
automatic latching devices, which require no more than one additional releasing operation,
provided that such device is operable from the inside without the use of a key or tool and is
mounted at a height not exceeding 48 in. above the finished floor.

(NFPA 101 Section 7.2.1.5.9.3)

Special Locking Arrangements

The use of dead bolts, exit access controlled doors, delayed egress doors, or any other means
of delaying egress shall be permitted; however not utilized in this project.

Panic Hardware and Fire Exit Hardware

Panic hardware shall be provided in the means of egress where serving an area with an
occupant load of 100 or more. (NFPA 101 Section 12.2.2.2.3)

Where a door assembly is required to be equipped with panic or fire exit hardware, such
hardware shall meet the following criteria: (NFPA 101 Section 7.2.1.7.1)

1. It shall consist of a cross bar or a push pad, the actuation portion of which extends
across not less than one-half of the width of the door leaf.

2. Installations shall be mounted not less than 34 in., and not more than 48 in. above the
floor.

3. It shall be constructed such that a horizontal force not to exceed 15 Ibf. actuates the
cross bar or push pad, and latches.

Stairs (NFPA 101 Section 7.2.2)

Minimum Width: 44 in (NFPA 101 Table 7.2.2.2.1.2(b)
Maximum Height of Risers: 7in

Minimum Height of Risers: 4in

Minimum Tread Depth: 11in

Minimum Headroom: 6ft-8in

Maximum Height Between Landings: 12 ft

Refer to the fire and smoke resistive construction section of this report for protection of stair
requirements.
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Handrails

Handrails on stairs shall be not less than 34 in, and not more than 38 in, above the surface of
the tread, measured vertically to the top of the rail from the leading edge of the tread.

(NFPA 101 Section 7.2.2.4.4.1)

The height of required handrails that form part of a guard shall be permitted to exceed 38 in, but
shall not exceed 42 in measured vertically to the top of the rail from the leading edge of the

tread. (NFPA 101 Section 7.2.2.4.4.3)

Handrails shall be installed to provide a clearance of not less than 2 1/4 in. between the handrail
and the wall to which it is fastened. (NFPA 101 Section 7.2.2.4.4.5)

Handrails shall have a circular cross section with an outside diameter of not less than 1 1/4 in.
and not more than 2 in. (NFPA 101 Section 7.2.2.4.4.6)

Handrails shall be continuously graspable along their entire length.
(NFPA 101 Section 7.2.2.4.4.7)

Handrail ends shall be returned to the wall or floor or shall terminate at newel posts.
(NFPA 101 Section 7.2.2.4.4.9)

In other than living units, handrails that are not continuous between flights shall extend
horizontally, at the required height, not less than 12 in. beyond the top riser and continue to
slope for a depth of one tread beyond the bottom riser. (NFPA 101 Section 7.2.2.4.4.10)
Guards

Guards shall be not less than 42 in. high. (NFPA 101 Section 7.2.2.4.5.2)

Open guards shall have intermediate rails or an ornamental pattern such that a sphere 4 in. in
diameter is not able to pass through any opening up to a height of 34 in.

(NFPA 101 Section 7.2.2.4.5.3)

Visual Protection for Outside Stairs

Outside stairs shall be arranged to avoid any impediments to their use by occupants having a
fear of high places. Outside stairs more than 36 ft. above the finished ground level shall be

provided with an opaque visual obstruction not less than 48 in. in height.
(NFPA 101 Section 7.2.2.6.2)

Capacity of Means of Egress

Street floor exits shall be sufficient for the occupant load of the street floor plus the required
capacity of stairs discharging onto the street floor. (NFPA 101 Section 28.2.3.2)
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Exit access corridors within the BEQ, other than those within individual living units, shall be
sufficient width to accommodate the required occupant load and shall be not less than 44 in.
(NFPA 101, Section 28.2.3.3)

The width of any exit access corridors located in mixed assembly and business occupancies
serving 50 or more persons shall be not less than 44 in.
(NFPA 101 Sections 12.2.3.8 and 38.2.3.2)

Capacity Factor: (NFPA 101 Table 7.3.3.1)

Doorways, Passageways, and Ramps: 0.20 in. per person
Stairs: 0.30 in. per person

Refer to Appendix B for egress capacity analysis.
Illumination of Means of Egress

lllumination of means of egress shall be provided. Exit access shall include only designated
stairs, aisles, and corridors leading to an exit. Exit discharge shall include only designated
stairs, aisles, corridors, and walkways leading to a public way. (7.8.1.1)

The floors and other walking surfaces within an exit and within the portions of the exit access
and exit discharge shall be illuminated as follows: (7.8.1.3)

1 ft-candle for floors
10 ft-candle for stairs
0.2 ft-candle due to failure of any single lighting unit

Emergency Lighting

Emergency illumination shall include all required means of egress lighting, illuminated exit signs
and all other lights specified as necessary to provide required illumination. Emergency lighting
systems shall be designed and installed so that the failure of any individual lighting element,
such as the burning out of a lamp, cannot leave in total darkness any space that requires
emergency illumination. (NEC 700.16)

Emergency illumination of means of egress shall be provided. Exit access shall include only
designated stairs, aisles, and corridors leading to an exit. Exit discharge shall include only
designated stairs, aisles, corridors, and walkways leading to a public way.

(NFPA 101 Section 7.9.1.2)

Emergency illumination shall be provided for a minimum of 1-%2 hours in the event of failure of
normal lighting. Emergency lighting facilities shall be arranged to provide initial illumination that
is not less than 0.1 ft-candle, measured along the path of egress at floor level. lllumination
levels shall be permitted to decline to not less than an average of 0.6-ft-candle and, at any
point, not less than 0.06 ft-candle at the end of 1.5 hours. A maximum-to-minimum illumination
uniformity ratio of 40 to 1 shall not be exceeded. (NFPA 101 Section 7.9.2.1)
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Exit Signs

Access to exits shall be marked by approved, readily visible
signs in all cases where the exit or way to reach the exit is not
readily apparent to the occupants. (7.10.1.5.1)

New sign placement shall be such that no point in an exit
access corridor is in excess of the rated viewing distance
or 100 ft, whichever is less, from the nearest sign. (7.10.1.5.2)

Figure 2 — Emergency Exit Sign

Figure 2 is an example of an emergency exit sign utilized in this project.

Fire and Smoke Resistive Construction

The passive fire protection systems shall be effective in mitigating hazards, shall be reliable,
and shall be maintained to the level at which they were designed, such that they remain
operational in a fire event. The passive fire protection systems include the structural integrity of
the facility and fire resistive construction, e.g. fire barriers and fire doors, which are used to
contain the fire to the room of origin.

Subdivision of Living Units and Corridors

In accordance with NFPA 101 Section 28.3.6.1.3, the BEQ corridor walls shall have a minimum
Yo-hour fire resistance rating, but based upon the construction type, the IBC requires interior
bearing walls (corridor walls) to be constructed with a 1-hour fire resistance rating. The corridor
walls are constructed with 8-inch concrete masonry units (CMU block). Per IBC Table 720.1(2)
Item No. 3-1.2, expanded clay, shale, or slate CMU 2.6 in. thick provides a 1-hour fire
resistance rating; therefore, the required fire resistance has been provided at BEQ corridor
walls.

Per NFPA 101 Section 28.3.7.2, each BEQ living unit shall be separated from other living units
by walls and floors constructed as fire barriers having a minimum “2-hour fire resistance rating,
but again based on the construction type, the walls separating the BEQ living units were
constructed with 1-hour fire barriers. Similar to the corridor walls, the walls separating the living
units were constructed with 8-inch CMU block; therefore the require fire resistance has been
provided.

Doors that open onto the exit access corridors or into other BEQ living units shall have not less
than a 20-minute fire resistance rating and provided with self-closing and self-latching fire-rated
hardware. (NFPA 101 Sections 28.3.6.2.1, 28.3.6.2.3, and 28.3.7.3)

In accordance with IBC Table 720.1(3) Iltem No. 4-1.1, the BEQ floor slab assemblies between
floors shall be provided with a minimum 2% in. lightweight concrete slab with a minimum % in.
cover of reinforcing steel in order to provide a 1-hour fire resistance rating. In general, the BEQ
floor slab assemblies are designed and constructed with a minimum 372 in. lightweight concrete
slab on top of fluted metal decks. The reinforcing steel is covered with approximately 1% in.
(top and bottom) of lightweight concrete.
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Protection of Vertical Openings o
p g ?_Q%G

eV

Per NFPA 101 Section 28.3.1.1.3, the
walls and opening protectives enclosing
vertical openings (shaft enclosure) shall
have a minimum 1-hour fire resistance
rating, with 60-minute opening
protectives. Where environmental air
ducts pass through floors of the facility
they shall be enclosed within fire-rated
construction and protected as vertical
openings. Shaft enclosures for
environmental air are regulated by
NFPA 90A; not NFPA 101.

A\

14x12 OSA

Per NFPA 90A Section 5.3.4.3, shaft
enclosures for environmental air shall
have a minimum 2-hour fire resistance
rating where located in facilities four
stories or more in height.

AN

The provisions in NFPA 90A conflict with
the Life Safety Code; the more restrictive
requirement shall take precedence. The
required fire resistance rating is
accomplished via 2-hour gypsum shaft
wall assembilies.

14x12 OSA

Refer to Appendix A for details related to
the shaft wall assembilies.

N

Per NFPA 90A Section 5.3.4.6, fire
dampers shall be installed at each direct
or ducted opening into and out of fire-
rated shaft enclosures. Figure 3 on the
right illustrates a typical HVAC supply
duct located within a 2-hour fire rated
shaft. The air handlers are located
within the attic space which supply
heated or cooler air to the four levels
below.

14x12 OSA

Fire dampers shall be installed in
accordance with NFPA 90A and tested
in accordance with NFPA 80. All fire
dampers shall be operated prior to the
occupancy of the facility.

(NFPA 90A Section 72) . . DSEngineering, Inc.
Figure 3 — Typical HVAC Supply Duct

and Fire Damper Locations
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Exhaust ducts are also located within the

2-hour fire rated shaft. In lieu of fire dampers,
NFPA 90A Section 5.3.4.6.2 permits subducts at
ducted openings. Where subducts at least

22 in. in length are carried up inside the riser
from each inlet, and the riser is appropriately
sized to accommodate the flow restriction

EXHALST DUCT
(LOGATED IN FIRE RATED SHAFT)
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TCHLET EXHALST
DUCTWORK

Zflc?’ &

I
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I
required. This exception requires continuous air )- 4+ — /
dx1d EXHALST BOOT.

P N
\

created by the subduct, fire dampers are not
movement in the vertical direction until the 4O EXHALETBOOT.
exhaust air reaches the exhaust fan at the roof. FLOOR PLANS

DSEngineering, Inc.
Shaft enclosures shall be enclosed at the Figure 4 — Exhaust Subduct

lowest and upper most level with fire

resistive construction or fire dampers. Shafts shall be permitted to terminate in a room or space
having a use related to the purpose of the shaft, provided that the room or space is separated
from the remained of the facility by construction having the same fire resistance rating. (NFPA
101 Section 8.6.4) The non-combustible concealed attic houses mechanical equipment for the
environmental air systems. Shaft enclosures throughout the BEQ terminate at the attic;
therefore, as required by NFPA 90A, the upper most living units shall be separated from the
attic by a minimum 2-hour fire resistance rating.

As previously discussed, the floor the BEQ floor slab assemblies are designed and constructed
with a minimum 3%z in. lightweight concrete slab on top of fluted metal decks. The reinforcing
steel is covered with approximately 1% in. (top and bottom) of lightweight concrete. Per IBC
Table 720.1(3) Item No. 4-1.1, a 2-hour floor slab assembly requires 3.6 in. of lightweight
concrete; therefore, the BEQ floor slab assemblies originally did not provide the required
thickness for a 2-hour fire resistance rating. Based upon the IBC requirements, an additional
tenth of an inch was added to the upper most levels.

Other vertical openings include a two-story convenience opening at the BEQ 15T and 2™ Floor
lobbies. In accordance with NFPA 101 Section 8.6.8.1, the convenience opening shall be
permitted open on the 1%t Floor and protected on the 2™ Floor as required for a shaft enclosure
with a minimum of 1-hour fire resistance rating. The required fire resistance rating is
accomplished via a 1-hour fire-rated roll up fire door assembly at the 2™ Floor balcony.

Per UFC 3-600-01 Section 6-30.1, elevator shafts are required to be provided with a 2-hour fire
resistance rating. The required fire resistance rating at the elevator shafts was accomplished
via 8 in. CMU.

Protection from Hazardous Areas

Areas of the facility with a higher hazard level than the predominate use shall be separated as
required by IBC Table 508.2 for incidental use and NFPA 101 Table 28.3.2 and Sections
8.7.1.2,28.3.2.2.3, and 38.3.2.1 for hazardous areas.

In addition, rooms dedicated for Navy and Marine Corps Internet (NMCI) equipment shall be
separated from the rest of the building with fire barriers having a minimum of 1-hour fire
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resistance rating. Per UFC 3-600-01 Section 6-30.1, elevator machine equipment shall be
located within a 2-hour fire resistance rated enclosure, with 90 minute opening protectives.

Table 3 summarizes the fire resistance rating requirements.

Table 3 — Required Protection

from Hazardous Areas Minimum Separation
Storage Rooms Smoke Partition
Mechanical Rooms other than Boiler Rooms Smoke Partition
Boiler and Fuel-Fired Heater Rooms 1-Hour Fire Barrier
Communication Rooms (NMCI Rooms) 1-Hour Fire Barrier
Laundry Rooms 1-Hour Fire Barrier
Elevator Machine Room 2-Hour Fire Barrier

Electrical Rooms with dry transformer rating less than

or equal to 112% kVA Smoke Partition

Electrical Rooms with dry transformer rating greater

than or equal to 112% kVA 1-Hour Fire Barrier

Protection of Stairs

All inside stairs serving as an exit or exit component shall be enclosed with a minimum of 1-hour
fire resistive construction. Inside stairs not serving as an exit or exit component shall be
protected as a vertical opening. (NFPA 101 Section 7.2.2.5)

Each BEQ has one inside stair located near the elevator lobby. The required fire resistance
rating is accomplished via 8 in. CMU walls and 60 minute opening protectives.

Where nonrated walls or unprotected openings enclose the exterior of a stairway, and the walls
or openings are exposed by other parts of the building at an angle of less than 180 degrees, the
enclosure wall within 10 ft. horizontally of the nonrated wall or unprotected opening shall be
constructed as required for a stair enclosure, including opening protectives. Rated construction
shall extend vertically from the finish ground level to a point 10 ft. above the upper most landing
of the stairs, or to the roofline, whichever is lower. The fire resistance rating shall also
extending 10 ft. horizontally from the stair, and shall not be required to exceed 1-hour fire
resistance rating where openings have a minimum 45 minute fire resistance rating.

(NFPA 101 Section 7.2.2.5)

Breezeways and unoccupied rooms, e.g. electrical and telecom rooms shall be separated from

the outside stairs with a minimum of 1-hour fire resistive construction. The required fire
resistance rating is accomplished via 8 in. CMU walls, and 60 minute opening protectives.

Kyle Leadon, EIT



Fire Protection Life Safety Analysis March 27, 2014
Bachelor Enlisted Quarters Page 28 of 108

Electrical Rooms

Where dry-type transformers rated for less than or equal to 11272kVA are provided
within electrical room, the enclosure shall be constructed as smoke partitions. Where
dry-type transformers are rated for over 11272 kVA, 1-hour fire barriers shall be
provided. (NEC 450.21(B))

Utilities shall not be routed within/over dedicated electrical spaces unless permitted by
NEC 110.26(F)(1).

Provide panic hardware or fire exit hardware where equipment rated 1200 amps or
more that contain over-current devices, switching devices, or control devices are
installed, and there is an egress door within 25 ft. of the nearest edge of the working
space. (NEC 110.26(C)(3))

Provide at least one entrance / egress at each end of the working space unless
permitted otherwise by NEC 110.26(C)(2)(a) or 110.26(C)(2)(b).

Firestopping

An approved firestop system shall be provided at all through penetrations and joints in fire
resistive construction. (NFPA 101 Section 8.5.6)

Penetrations include metallic and non-metallic conduit, pipe, and sleeves. UL System

No. W-L-7026 is shown in Figure 5 to represent a typical firestop system for a 1 or 2 hour fire-
rated gypsum wallboard/stud wall assembly. Refer to Appendix A for additional examples and
specific details of firestop systems approved for this project.

System No. W-L-7026

F Ralings - 1 and 2 Hr {Sea llem 1)
T Rating - O Hr
L Rating AL Amblent - Less Than 1 CFM/sg it
L Rating At 400 F - Less Than 1 CFMsg ft

o] 2

.
&

A
Section A-A

Figure 5 — Firestop System No. W-L-7026
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Openings within Fire Resistive Construction

Openings, e.g. doors, access hatched, duct penetrations, etc. create serious vulnerabilities to
fire resistive construction structural integrity, and puts the entire facility at risk if a fire occurs
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within the fire-rated enclosure or separation. The requirements of opening protectives are
summarized in Table 4.

Table 4 — Required Opening Protectives

Opening Door Door Door Duct Air Transfer
Protection Assembly Undercut Louver Penetration Opening
Self or
Automatic 3/ Caulk at Damper per
Smoke Closing 7 in. NP Perimeter UL 555S
Partition Maximum
Hardware
Self or
Smoke Automatic 3 in Damper per Damper per
Barrier Closing M o NP UL 5558 UL 5558
aximum
Hardware
1-Hour Fire 45-M(;rr1utes % in. Fire Rated Fire-Stop Damper per
Barrier : Maximum Louver Penetration UL 555
60-Minutes
2-Hour Fire . % in. Fire Rated Damper per Damper per
Barrier OO -MInUteS o imum Louver UL 555 UL 555
1-Hour Fire 45-Minutes 3 Damper per
/ Smoke or Maﬁilrgﬁm NP DanSeer%er UL 555 and
Barrier 60-Minutes UL 5558
2-Hour / 3 in Damper per Damper per
Smoke 90-Minutes Ma;imﬁm NP UL 555 and UL 555 and
Barrier UL 5558 UL 5558

Table Notes:

1. N/P - Not Permitted

Kyle Leadon, EIT



Fire Protection Life Safety Analysis March 27, 2014
Bachelor Enlisted Quarters Page 30 of 108

Typical BEQ Module - Fire Resistive Construction

An enlarged typical BEQ module is illustrated below in Figure 6 to represent the required fire
resistive separation at living units, corridors, vertical shafts, and outside stairs.
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Figure 6 — Typical Fire Resistive Construction
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Interior Finishes, Contents, and Furnishings
Interior Finishes

Interior wall and ceiling finishes shall be classified as the following:
(NFPA 101 section 10.2.8.1)

Class A Interior Wall and Ceiling Finish:

Flame spread index, 0 - 25
Smoke developed index, 0 - 450

Class B Interior Wall and Ceiling Finish:

Flame spread index, 26 - 75
Smoke developed index, 0 - 450

Class C Interior Wall and Ceiling Finish:

Flame spread index, 76 - 200
Smoke developed index, 0 — 450

Wherever the use of Class C interior wall and ceiling finish is required, Class A or
Class B shall be permitted. Where Class B is required, Class A shall be permitted.
(NFPA 101 Section 10.2.3.6)

Interior wall and ceiling finish materials will be as follows:
(NFPA 101 Sections 10.2.8.1, 10.2.8.2, and 28.3.3.2)

Exit Enclosures Class AorB
Lobbies and Corridors Class A, B, or C
Other Spaces Class A, B, or C

Interior Floor Finish

Interior floor finishes shall be classified as follows in accordance with the critical
radiant flux ratings: (NFPA 101 Section 10.2.7.4)

Class | interior floor finish shall be characterized by a critical radiant flux not
less than 0.45 W/sg-cm

Class Il interior floor finish shall be characterized by a critical radiant flux not
less than 0.22 W/sqg-cm but less than 0.45 W/sq-cm.

Wherever the use of Class Il interior is required, Class | interior floor finish shall be
permitted. (NFPA 101 Section 10.2.7.5)

Kyle Leadon, EIT



Fire Protection Life Safety Analysis March 27, 2014
Bachelor Enlisted Quarters Page 32 of 108

Interior floor finish materials shall be not less than Class Il in exit enclosures.
(NFPA 101 Sections 12.3.3.5.3 and 28.3.3.3)
In all other areas, no critical radiant flux rating is required. (NFPA 101 Section 10.2.8.2)

Carpet and carpet-like interior floor finishes shall comply with ASTM D 2859.
(NFPA 101 Sections 10.2.7.1 and 28.3.3.3.3)

Contents and Furnishings

New draperies, curtains, and other similar loosely hanging furnishings and decorations
shall be flame resistant as demonstrated by testing in accordance with NFPA 701.
(NFPA 101 Section 28.7.6.1)

Newly introduced upholstered furniture shall be resistant to a cigarette ignition
(i.e., smoldering) in accordance with one of the following:
(NFPA 101 Sections 10.3.2.1 and 28.7.6.2.1)

1. Meet requirements of Class | when tested in accordance with NFPA 260 or with
ASTM E 1353.

2. Will have a char length not exceeding 1% in. when tested in accordance with
NFPA 261 or with ASTM E 1352.

Newly introduced mattresses shall have a char length not exceeding 2 in. when tested
in accordance with 16 CFR 1632. (NFPA 101 Sections 10.3.2.2 and 28.7.6.2.2)

Projection screens shall comply with requirements of Class A or Class B interior
finishes. (NFPA 101 Section 12.3.3.4)

Emergency Instructions for BEQ Living Units

A floor diagram reflecting the actual floor arrangement, exit locations, and room
identification shall be posted in a location and manner acceptable to the authority
having jurisdiction on, or immediately adjacent to, every living unit door.

(NFPA 101 Section 28.7.4.1)

Fire safety information shall be provided to allow guests to make a decision to
evacuate to the outside, to evacuate to an area of refuge, to remain in place, or to
employ any combination of the three options. (NFPA 101 Section 28.7.4.2)
Signage

Signage shall be provided for rooms containing fire alarm control units, fire sprinkler
risers, inspection test valves, and as required by the applicable criteria.
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Active Fire Protection Systems
Site Fire Protection and Features

All-weather ground access shall be provided to allow emergency vehicles unimpeded access to
the facility. The access road shall be paved, start from the road, and terminate no farther than
33 ft. from the facility and no farther than 50 ft. from at least one exterior entrance. The
entrance shall open from the outside and provide access to the interior of the facility. The
access road shall be provided on three sides of the BEQ, with a minimum of two sides having
access to sleeping rooms. Aerial apparatus access shall be provided on a minimum of two
sides of the BEQ perimeter. (UFC 3-600-01 and NFPA 1)

Fire hydrants shall be provided in accordance with NFPA 24, as modified by UFC 3-600-01. A
summary of the spacing requirements are shown below:

» Fire hydrants shall be provided within 350 ft. of all portions of the building exterior.

» Fire hydrants shall be located within 3 to 7 ft. of fire department access roads. The
pumper ports shall face the access road without obstructions.

» At least one fire hydrant shall be
located within 150 ft of the fire Y &y
department connection. :

|
|

Concrete thrust blocks shall be placed

between undisturbed soil and restrained

pipe fittings in accordance with NFPA 24.

The restraint is needed to resist the P[‘,
calculated thrust forces generated as X—; ——————— - X
water flow changes direction in the water Vv
distribution system. Thrust block
calculations take into account the ; ‘
following factors: pipe size, water Ty=PAsing D’=Qutside
pressure, soiling bearing strength, and a T=2PAsing pipe (ft) |
safety factor (usually 1.5). Site visits |

were performed during construction to A= (9072) 14

verify that the provided thrust blocks are

shaped and sized properly in accordance T = Thrust force resulting from change in direction of flow (Ibf)

T,=PA(1-cos8) A=36rD"?

Ty

with NFPA 24 and the approved Tx = Component of the thrust force acting parallel to the original

. . . direction of flow (Ibf)
drawings. Figure 7 illustrates the thrust _ i '

. T,,= Component of the thrust force acting perpendicular to the

forces acting on a bend. Shown on the original direction of flow (Ibf)
next page, Figure 8 illustrates the typical P= Water pressure (psi?)
thrust block shape and configuration, A= Cross-sectional area of the pipe based on outside diameter (in.?)
and Figure 9 is a photo taken at a thrust V= Velocity in direction of flow

block inspection.
Figure 7 — NFPA 24 Figure A.10.8.2(a)
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Bearing pressura
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T = thrust force resulting from the change in direction of flow
S = horizonial bearing strength of the soil

h = block height

H; = total dapih to bottorn of block

Figure 8 — NFPA 24 Figure A.10.8.2(b)

Figure 9 — Site Visit — Thrust Block Inspection
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Automatic Fire Sprinkler / Standpipe

A combination automatic wet-pipe fire sprinkler and manual Class | wet standpipe system shall
be provided throughout for the BEQ and Common Building in accordance with the applicable
criteria.

A fire department connection shall be provided within 150 ft. of a fire hydrant and shall face the
access road without obstructions. (UFC 3-600-01)

Water Supply
A hydrant flow test in accordance with NFPA 291 was performed adjacent the project site. The

following water supply data was utilized in the design of the automatic fire sprinkler and
standpipe systems.

Static Pressure 100 psi
Residual Pressure 73 psi
Flowing 2500 GPM
Estimated Fire Flow at 20 psi 4494 GPM

The water supply has been described as reliable. The site water service is supplied by the base
domestic water system, which includes elevated tanks and pump stations. Figure 10 graphically
represents the available water supply vs. the system demand at the most hydraulically remote
design area.
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Figure 10 — Available Water Supply vs. System Demand

Kyle Leadon, EIT



Fire Protection Life Safety Analysis March 27, 2014
Bachelor Enlisted Quarters Page 36 of 108
Design Criteria

The BEQ automatic sprinkler system shall be provided in accordance with NFPA 13R and the
following requirements:

System shall provide at least the following:

* Flow required for the multiple and single sprinkler operating criteria specified by the
sprinkler listing. (NFPA 13R Section 7.1.1.1)

* Flow required to produce a minimum discharge density of 0.05 gpm/sq-ft.
(NFPA 13R Section 7.1.1.2)

» Four sprinklers in hydraulically most remote living unit. (NFPA 13R Section 7.1.1.3)
* Four sprinklers in hydraulically most remote corridor. (NFPA 13R Section 7.2.1.1)
» 250 GPM hose allowance. (UFC 3-600-01)
Sprinklers shall not be required in the following locations:
* Bathrooms where the bathroom area is less than 55 sqg-ft. (NFPA 13R Section 6.6.2)

» Clothes closets within the living units where the closet area is less than 24 sq-ft and the
least dimension does not exceed 3 ft. (NFPA 13R Section 6.6.3)

» Balconies, corridors, and stairs that are open and attached. (NFPA 13R Section 6.6.5)
» Noncombustible attics or other concealed spaces. (NFPA 13R Section 6.6.6)
UFC 3-600-01 permits the use of NFPA 13R design criteria. The system shall provide at least
the flow required to operate the residential sprinklers in accordance with their listing.

(NFPA 13R Section 7.1.1)

Per UFC 3-600-01 Table 4-1, the following design criteria was utilized in the Common Building
system design:

Table 5 — Sprinkler System Design Requirements

Occupancy Design Density  Design Area Hose Stream Water Supply

Classification (gpm/ft?) (sg-ft) Allowance Duration
(gpm) (minutes)
Light Hazard 0.10 3000 250 60
Ordinary
Hazard Group 1 0.15 3000 500 60
Ordinary
Hazard Group 2 0.2 3000 500 90
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When listed quick-response sprinklers are used throughout the system, the design area
indicated in Table 5 is permitted to be reduced without revising the design density. The percent
reduction permitted by NFPA 13 Figure 11.2.3.2.3.1 is illustrated in Figure 11.

y-axis

e
N

%

&

10

Percant reduction to desion arsa
nd
o

X-axis
10 20 30

Ceiling height (ft)
Mote: y==3X+ 55
For ceiling height =10 ft and <201, ¥= _zi + 55
For ceiling height <10 ft, ¥ =40
For ceiling height =20, ¥=0
For Sl units, 1 ft =0.31 m.

Figure 11 — Design Area Reduction for Quick-Response Sprinklers
Standpipe System

UFC 3-600-01 requires facilities four stories and taller be provided with a combination
sprinkler/standpipe riser in at least two stairwells that are interconnected on each floor. The
sprinkler system must be hydraulically calculated using the most hydraulically demanding riser.
The calculation shall not assume the use of both risers simultaneously.

Per NFPA 14 Section 7.10.1.2, hydraulic calculations and pipe sizes shall be based upon
providing 250 gpm at the two most remote hose connections and at the topmost outlet of each
of the other standpipes at a minimum residual pressure of 100 psi.

Hydraulic Calculations — Computer-Based

Per UFC 3-600-01 Section 4-2.3.5, new automatic fire sprinkler systems protecting 1500 sq-ft
and greater shall be design using hydraulic calculations. The hydraulic calculations must
demonstrate that the design will provide an adequate water supply. The following hydraulic
calculations were performed by the fire sprinkler contractor. The most hydraulically remote
design area (Common Building Laundry Room) and the most hydraulically remote room design
(4™ Floor Living Unit) calculation results are as shown on the next page.
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BEQ and Common Building — Combination Wet-Pipe Sprinkler / Manual Wet Standpipe System
(UFC 3-600-01 and UFC 3-600-10N)

Hydraulic System — Ordinary Hazard Group |

Location: Area #4 — Common Building Laundry Room
No. of Sprinklers: 30 Sprinklers
Density: 0.15 GPM/SQ-FT
Designed Area of Discharge: 3000 — QR 40% Reduction = 1800 SQ-FT
System Demand: 643 GPM @ 38 psi (at BOR CB)

643 GPM @ 60 psi (at BOR Main Riser)
Hose Allowance: 500 GPM (UFC 3-600-01)

Hydraulic System — Light Hazard (NFPA 13R Design)

Location: Area #3 — 4™ Floor Unit

No. of Sprinklers: 4 Sprinklers

Density: 0.05 GPM/SQ-FT

Designed Area of Discharge: Residential Hall Sprinklers are calculated at
16 FT x 16 FT flowing 14 GPM @ 8.2 psi

System Demand: 47 GPM @ 46 psi (at BOR Main Riser)

Hose Allowance: 250 GPM

Refer to Appendix C for computer-based hydraulic calculations prepared for this project.

During project design, the fire sprinkler shop drawings are reviewed by the Fire Protection
Designer of Record (Fire Protection Engineer) to verify conformance with all of the applicable
criteria prior to being submitted to the government for final approval. During the approval
process, the hydraulic calculations were reviewed line by line, node by node to confirm pipe
sizes, lengths, and number of fittings.

Hydraulic Calculations — Hand Calculations

Hydraulic calculations performed by hand are very rarely used these days, since the
development of computer-based software programs. Computer-based software programs are
much more effective than performing calculations by hand. Hand calculations are used more
often for estimating purposes, e.g. estimating requirements for a fire pump, or estimating system
demand and pipe sizes.

As an academic exercise, a hand hydraulic calculation of the 4™ Floor Living Unit was
performed to compare the hand calculated results with the computer-based results prepared by
the fire sprinkler contractor. Based on the hand calculations, the system demand at BOR is

44 gpm at 46 psi, which compares well to the computer-based results. A hand calculation
worksheet is included in Appendix C.
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Figure 12 shown below illustrates the most hydraulically remote living unit. The red line
represents the compartment and the blue lines represent the piping layout. The flowing
sprinklers are at Nodes 472, 471, 470, and 469.

|

ISEE SHEET!|
FPO.1 |k

Industrial Fire Sprinkler Co. Inc.

Figure 12 — BEQ 4™ Floor Hydraulically Most Remote Room

Figure 13 on the next page illustrates the change in elevation between the 4™ floor and the
ground level. A bulk main is routed from the fire sprinkler point-of-connection (located in
Mechanical Room) through the ground level such that all of the risers located in stairwells are
interconnect.

Figure 14 on the following page illustrates the backflow preventer, fire department connection,
and test header. Regardless of backflow preventer size, UFC 3-600-10N requires hydraulic
calculations to include a minimum pressure drop of 12 psi, or the actual pressure drop published
by the manufacturer, whichever is greater.

Figure 14 also indicates the pressure boost required at the fire department connection in order
to deliver the required demand and pressure at hose connections. This BEQ requires 183 psi at
the FDC while flowing 1250 gpm.

Refer to Appendix D for fire sprinkler drawings.
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Figure 13 — Fire Sprinkler Section Elevation (BEQ)
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KNOX CAPS @ TOTAL REQUIRED PSI AT THE FDC FOR STANDPIPE CALCULATIONS
FDC TO BE PROVIDED BY FIRETRUCK PUMPER TO SUPPLY
PROVIDED BY OTHERS MANUAL WET STANDPIPES PER NFPA # 14

BEQ P-116 REQUIRES 183.267 PSI AT 1250 GPM FLOWING
BEQ P-163 REQUIRES 164.94 PSI AT 1250 GPM FLOWING

BEQ P-170 REQUIRES 189.35 PSI AT 1250 GPM FLOWING
F.D.C.-6 SNOOTS

(50K33 key) for all control

6" CHECK VA o
TEST VALVES FOR BACKFLOW | *—/
(2)- 2% FHV (4 /—6" BACKFLOW PREVENTER ASSEMBLY
O @ r%;; J@T / @ — _CHAN&LOCK
NI NI = N Provide chains and locks
E_—ﬂi

5) valves per the fire dept
© direction.
6" ) 6"
CL150 =/ CL130

Industrial Fire Sprinkler Co. Inc.

Figure 14 — Backflow Preventer, FDC, and Test Header
Automatic Fire Sprinkler System Components

System components shall be installed in accordance with their listing and all
manufacturer installation recommendations. Refer to Appendix E for fire sprinkler
product data.

Hangers

Fire sprinkler piping shall be substantially supported from the building structure, which must
support the added load of the water-filled pipe plus a minimum of 250 Ib. applied at the hanging
point. Unsupported horizontal lengths of pipe between the end sprinkler and the last hanger on
the line must not be greater than 36 in. for 1 in. pipe, 48 in. for 1 4 in. pipe, and 60 in. for 1 %2 in.
or larger pipe. Table 6 below indicates the maximum distance between hangers.

(NFPA 13 Section 9.2)

Table 6 — NFPA 13 Table 9.2.2.1(a)

Table 9.2.2.1{(b) Maximum Distance Between Hangers (m-mm)

Mominal Pipe Size (m)

20 25 32 40 50 65 80 90 100 125 150 200
Steel pipe except threaded  N/A 366 3.66 L57 L.57 L57 L.57 1.57 L.57 1.57 1.57 L.57
lightwall
Threaded lightwall steel N/AA 366 366 366 366 566 366 MN/A N/A  N/AA N/A  N/A
pipe
Copper tube 2.44 2.44 3.05 305 366 3.66  3.66 1.57 L.57 1.57 1.57 L.57
CPVC 1.68 1.83 198 215 244 274 3056 N/A N/sA  N/A N/A  N/A
Ductile iron pipe N/ A MN/A N/A MN/A N/A NSA .57 N/A 157 N/A 157 1.57
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Figures 15 and 16 shown below illustrates a typical hanger installation on I-Beams and at
floor/ceiling assemblies (concrete deck).

|-BEAM RETAINER STR.AP !

&1 ——= |_ TOP BEAM/ C-CLAMP
5 Affcon Fig. 100

RETAINER STRAP | [ [ <ALLTHREADROD

FIPE SWIVEL RING

'IOP HEAN R P | SURGE RESTRAINER
= Affcon Fig. 100 Wi~ @ END OF LINE
RETAINER STRAP| o [ [

ALL THREAL ROD

—

STEEL JOIST/TRUSS
- HANGER RING

Industrial Fire Sprinkler Co. Inc.

Figure 15 — Hanger Installation on I-Beams
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el

[

B %" ALL TFREAD ROD 6" Pipe

. SURSE RESTRAINER
6"SWIVELRING /& . (RECD @ END OF LINE)
Wy
(i

Industrial Fire Sprinkler Co. Inc.

Figure 16 — Hanger Installation at Floor/Ceiling Assembly
Bracing

Fire sprinkler systems located in seismically influenced areas are required to make appropriate
provisions to protect the pipe against damage from earthquakes. The system piping shall be
braced to resist both lateral and longitudinal horizontal seismic loads and to prevent vertical
motion resulting from seismic loads. The structural components to which bracing is attached
shall be determined (evaluated by structural engineer) to be capable of resisting the applied
seismic loads. (NFPA 13 Section 9.3)

NFPA 13 Section 9.3.5.3.9 permits lateral bracing to be omitted where pipes individually
supported by rods less than 6 in. long measured between the top of the pipe and the point of
attachment tot eh building structure. Figure 17 on the next page illustrates a typical longitudinal
brace installation, and Figure 18 a typical lateral brace installation.

Four-way braces are required at the top of risers exceeding 3 ft. in length as shown on the
Common Building riser detail in Figure 19 on the next page. (NFPA 13 Section 9.3.5.5.1)
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Figure 17 — Longitudinal Brace Installation
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Figure 18 — Lateral Brace Installation

i A Attached to
JI Structure

vl 13'-8% AFF

4"

4

9'-4%: AFF

i 4" Chk va
g|H 4" Control Valve
4'-3 AFF

Spare Head . H
Box

P

Industrial Fire Sprinkler Co. Inc.

Figure 19 — 4-Way Brace at System Risers
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The horizontal force acting on a brace is determined based upon the weight of the water-filled
pipe being braces, the short period parameter, Ss and the corresponding seismic coefficient, Ce.
The Ss value is specific to the region where the system is located. For projects requiring
structural engineering services, the Ss values are usually determined by the structural engineer.
Where horizontal seismic load data is not made available, NFPA 13 Section 9.3.5.6.3 indicates
that a Cp value of 0.5 should be utilized.

For this project, an Ss value of 1.48 was indicated on the structural plans. Table 7 shown below
illustrates the short period parameter and the corresponding seismic coefficient.

Table 7 — NFPA 13 Table 9.3.5.6.2

Table 9.53.5.6.2 Seismic Coefficient Table

5, Ce
0.3% or less .35
.40 .58
.50 0.40
.64 0.42
0.70 0.42
0.75 0.42
.80 .44
.94 .48
.95 (.50
1.04) .51
.10 0.54
1.20) 0.57
1.25 0.58
1.50 0.61
.40 (.65
1.50 0.70
1.64) 0.75
1.70 0.79
1.75 0.82
1.80) 0.584
1.940 (.89
2.00 .95
210 0.98
2.50 1.03
2.50 107
2.40 1.12
2.50) 1.17
260 1.21
2.0 1.26
2,80 1.51
2.04) 1.35
3.00 1.40
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Figure 20 shown below illustrates an example of a longitudinal and a later brace calculation
prepared by the fire sprinkler contractor, see Appendix D.

Tol-Brace Seismic Calculations

Brace Information

Tolco Brace Compnents

) 15 Toleo Comp. Fig, Number Adjusted Load
Max. Spacing
Max. Brace Length -0 Fig 1000 1745 |bs
SR M 1'.5cnd. 40 Pipe Fig 980 Universal Swival 2395 Ibs
Angle from Vertical 80° Min.
Least Rad. of Gyration  _ 0.421"
L/R Yaluo 200 -
Max Horzontal Load 1604 [bs. Load Information
) 0.69
il - Size & Type of Pipe | Total Length | Total Load
Fastener Information |5 B8t | 1% i
2" Schd. 10 Steel 240" 70 lbs
Fastener Crrientaian NFPA Type C
Tyoe Power-stud 4501 | 114" Schd. 40 Steel 210 42lbs
Diameter 1/2" | T
i ERIZL 1" Schd. 40 Steel 104-0" 147 Ibs
Max. Load . B26 lbs | |
Brace ID
|—
% added for Spk. & fittings 15%: 49 Ibs
Crientation of Brace Lateral Total Adjusted Load within Zone of Influence 373 Ibs

Tol-Brace Seismic Calculations

Brace Information

Tolco Brace Compnents

1 il Tol mp. Fig. Mum Adj
e 800" oleo Comp. Fig. Number djusted Load
MMax. Brace Length 7'-0 Fig 4L Clamp 1745 |bs
Bracing Material 1 Schd. 40 Pipe Fig 980 Universal Swival 2395 Ibs
Angle from Vertical 60° Min.
Least Rad. of Gyration 0.421"
LIR Valus __ 200 i
MaxHorzontal Load 1604 Ibs. Load Information
0.69
bl Size & Type of Pipe Total Length | Total Load
1 2" Schd. 10 Steel ao-o 325 b

Fastener Information | ** ° ’
Fastener Orientaion NFPA Type C
Type Power-stud +S01
Diameder . 1!2”
Lengn o-1/4"
Max. Load 826 |bs
Brace ID I 1

% added for Spk. & fittings 1505 49 |hs

Orientation of Brace Longitudinal Total Adjusted Load within Zone of Influenze 374 Ibs

Industrial Fire Sprinkler Co. Inc.

Figure 20 — Typical Brace Calculation
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Restraint

Restraint is considered a lesser degree of resisting loads than bracing. The method of restraint
utilized on this project was No. 12, 440 Ib. wire installed at least 45 degrees from the vertical
plane and anchored on both sides of the pipe. Wire used for restraint shall be located within

2 ft. of a hanger. The hanger closest to a wire restraint shall be of a type that resists upward
movement of a branchline. The end sprinkler on a line must be restrained against excessive
vertical and lateral movement. (NFPA 13 Section 9.3.6)

Branch lines shall be laterally restrained at intervals not exceeding those specified in Table 8
shown below. Spacing is based upon the branchline diameter and the seismic coefficient.
Figure 21 shown below illustrates a typical wire restraint installation.

Table 8 — NFPA 13 Table 9.3.6.4(a) and Table 9.3.6.4(b)

Tahle 9.5.6.4(a) Maximum Spacing (ft) of Steel Branch Line
Restraints (ft)

Seismic Coefficient (C,)
0.5<C, =
Pipe (in.) Cp = 0.50 0.71 C,=0.71
1 13 36 26
1% 16 30 27
1% 10 11 20
2 53 15 31

Table 9.5.6.4(b) Maximum Spacing (ft) of CPVC and
Copper Branch Line Restraints

Seismic Coefficient (C,)
0.5 < C.v =
Pipe (in.) | C,<0.50 0.71 C,>0.71
¥ 31 26 18
l 34 28 20
14 a7 31 22
1% 1) 34 24
2 15 38 27
Structural
concrate fill Y
S S i Power Fastener Snake+ _~4 For cracked and
iare T8TE F T oyt " Fa T e N\ | & #  uncracked concrete
B - o — o - " . B
<. ", + . *oW T, . B .. . ) |-o h- I

LY

4 TIGHT TURNS, TYP

Yy gl
Sae Nota {

12ga. SPLAYED SEISMIC BRACE WIRE
2 TGHT TURNS AROUND PIPE

Restraint wira

Industrial Fire Sprinkler Co. Inc.
Figure 21 — Wire Restraint Installation
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Seismic Separation Assemblies

An approved seismic separation assembly shall be installed where sprinkler piping, regardless
of size, crosses building seismic separation joints. Seismic separation assemblies consist of
flexible fittings or flexible piping which allows movement sufficient to accommodate closing of
the separation, opening of the separation to twice its normal size, and movement relative to the
separation in the other two dimensions in an amount equal to the separation distance. Figures

22 and 23 shown below illustrate two different approved seismic separation assemblies. Both
configurations were utilized in the system design. (NFPA 13 Section 9.3.3)

Grooved nippla E
’ = «— 7 albow lengths

. 8% in. for 3 in. pipe
Grooved elbow typ. f-::r 8

T4 in. for 242 in. pipe
Grooved nipple & — 10in. long

Grooved nipple D — 10 im. long -
Actual View

Figure 22 — Typical Seismic Separation Assembly Installation

Figure 23 — Metra-Flex Seismic Separation Assembly

Seismic separation assemblies shall be provided with a four-way brace upstream and
downstream within 6 ft. of the seismic separation assembly. (NFPA 13 Section 9.3.3.3)
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Flexible Couplings

There are many provisions in NFPA 13 for the protection of piping from damage, e.g. providing
clearance at penetrations of rigid construction, or the use of flexible couplings. NFPA 13
Section 9.3.2 inidcates were flexible couplings are requred. Systems having more flexible
couplings than required shall provide additional sway bracing to compensate.

Flexible couplings shall be provided in the following locations:

Within 24 in. of the top and bottom of all risers, unless the following provisions are met:
1. Inrisers less than 3 ft. in length, flexible couplings are not required.
2. Inrisers 3 to 7 ft. in length, one flexible coupling is adequate.
Within 12 in. above and within 24 in. below the floor in multistory buildings.
On both sides of concrete or masonry walls within 1 ft. of the wall surface, unless
clearance is provided.
Within 24 in. of building expansion joints.
Within 24 in. of the top of drops exceeding 15 ft. in length to portions of systems
supplying more than one sprinkler, regardless of pipe size.
Within 24 in. above and 24 in. below any intermediate points of support for a riser or
other vertical pipe.

Figure 24 shown below illustrates an example where flexible couplings are required at system

risers.

Mech Bldg | EQAttached to Structure

2" Main M Flexible Couplings |

* 10" BELL

To Be Located Per

2" MECH ROOM RISER _ Base Fire Dept. Direction

=
[
0
x
o
0
4

E.“ I
FE

BEQ

E
\
p

2SS (10 [Flexible Couplings |
Mechanical Room I /
IFSC Pomt Of Connection }"==‘ 1
@ 6" ﬁ“ 4
1st Floor

to exterior of building

‘ Draln to discharge

Industrial Fire Sprinkler Co. Inc.

Figure 24 — Flexible Couplings at System Risers
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A summary of required inspections, testing, and maintenance intervals required by NFPA 25,
Standard for the Inspection, Testing, and Maintenance is summarized in Appendix F.

Fire Detection and Alarm / Mass Notification System

A combination fire detection and alarm/mass notification
system shall be provided for the BEQ and Common
Building in accordance with the applicable criteria. The
system shall include 24VDC smoke detectors on
sounder bases within every living unit. ADA living units
shall also be provided with visual notification. Activation
of a living unit smoke detector shall cause the detector
sounder base to alarm. Activation of any subsequent
smoke detector shall activate a building evacuation
alarm and transmit signal to the base fire department.
Transmission of signals shall be provided via a DACT
compatible with the base DACR. (UFC 3-600-01)

Edwards — EST3-Sixty Fire Alarm and Mass Notification
control panel was utilized in this project. The EST panel
is UL 2572 listed for Mass Notification and UL 864 listed
for fire alarm, see Figure 25.

Refer to Appendix G for Fire Alarm Drawings and
Appendix H for Fire Alarm Product Data.

Sequence of Operations

A sequence of operations matrix was developed by the
fire alarm contractor to organize the system inputs

(or devices) and the system outputs (or actions). See
Table 8 on the next page for the fire alarm sequence of
operations utilized in this project — also see Appendix G
for clarity.

The matrix method is a useful tool to describe the

following: Figure 25 — Fire Alarm / MNS Control Panel

Manual pull stations, area smoke detectors, fire sprinkler waterflow switches, second living unit
smoke detector, 157 floor elevator lobby smoke detectors, 2N° — 4™ floor elevator lobby smoke
detectors, elevator machine room smoke detector, elevator machine room fire sprinkler
waterflow switch, and 2NP floor rollup fire door smoke detectors shall annunciate alarm
conditions at the fire alarm control panel and remote annunciator, activate audible/visible
notification appliances, transmit alarm signals to government monitoring station, and activate

visible notification appliances in ADA living units.
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Valve supervisory switches, living unit smoke detectors, ADA living unit smoke detectors, duct
smoke detectors, MNS override of fire alarm system, and elevator shunt trip power loss shall
annunciate supervisory conditions at the fire alarm control panel and remote annunciator, and
transmit supervisory signals to government monitoring station.

Building power fail, low battery, and system troubles shall annunciate trouble conditions at the
fire alarm control panel and remote annunciator, and transmit trouble signals to government
monitoring station.

Living unit and ADA living unit smoke detectors shall activate sounder bases upon detection of
smoke. The sounder base provides audible notification within the room of origin. ADA living
unit smoke detectors also activate visible notification appliances as required by NFPA 72.

2NP — 4 floor elevator lobby smoke detectors initiate primary elevator recall and firefighter’s
service visible indicator. 15T floor elevator lobby smoke detectors initiate elevator recall to an
alternate level and the firefighter’'s service visible indicator (steady). Elevator machine room
smoke detectors initiate elevator recall to an alternate level and firefighter’s service visible
indicator (flashing). Elevator machine room fire sprinkler waterflow switch shall shunt the
elevator power.

Building power failure and 2"P floor rollup fire door smoke detectors release the rollup door.
Duct smoke detectors shall shut down their respective air handers upon detection of smoke.

Table 8 - BEQ and Common Building Sequence of Operations

FANJAL PULL | AREA SHOIE FIAE TRE TIVIve BT | 244 LWING | LA UMTT 151 FLCCR | 2na-4th FUDDA| ELEWATCR | ELEVATOR | BLDS POVER, TERTEM | DT SPRRE 0 FLDVATCR | IR0 ALCEA
STATIGH CETESTOR, | spammen | srrmeass SMCEE WHET SN MO ELEVATOR | EuewaTOR  [uncHiue aooe] macy, RO | Ranslow | TRoumes | pevECTR | oERAmEcE | st TR | RLwe
WWTTR LW | SUFPRVISCRY | CETECTOR | DETETTCR | DETECTOR | LCERY SACKT |ucmey meoeE | sMoir [ smienrs  metresr FISE ALAFM | BOWTR LESS | COCR SMDHT
IHITH SWITH CETECTOR | CETECTOR | CETECTOR | WATTR ruow SETH CITESTCR
THITH
AHMUWCIATE ALARM CCROITICN AT FIRE
CCHTREL PAMEL i REMCTE SARUMN TTATOR L] L L - - - L] - -
AHNONELATE TRCUBLE CORE [TIN AT FME
CHTRAL. PANEL I REVCTT AMKLIN TATOSR, - -
AHNUNCLOTE SUPEANIORY COMCITION AT FIRE|
CEHTRAL PAMEL B REVCTE AMKLIN TATOR - - - - - -
ACTIWATE AUTTELESYTSLAL BLAAM STTRAL L) L] L - - - L - L
TRAMSMIT ALARM SISMALS TO
GCMERNMENT MOKITORIHG STATION . L L] - - - L] - -
TRANSMIT TROUELE SISHALS TO
SCWERNHENT MCHITORING STATION . -
TRANSMIT SPEAVISOAY SITHALS TO
SCWERRMEMT MCKITORING STATION - - - - - -
ACTIVATE SCUMCER, BASE 14 LUKIT OF EVENT L] L] L]
ACTIWATE VESWL 5150 [N ADK UMITS - - - - - - - . - -
PEIMARY ELEVATER RECALL -
ALTERMATE ELEGKTOL REZLL - L]
FREFIZHTER' SERVICE VISUAL INCICATCR .
EPLASHING]
FIREFIFHTER'S SEAVITE VISl INDITATER - -
(ETEALTY
THUNT ELEVATCR, FOWER - -
SHUT COMWN ASHICTATED AIR HANCLER -
AELEASE ROiLUS EOCR L -

Electronic Control Systems, Inc.
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Initiating Devices — Wet-Pipe Sprinkler Systems

Initiating devices contribute to the overall fire protection/life safety system by providing
a reliable means to signal off-normal conditions to the fire alarm panel and monitoring
station. (NFPA 72 Section 17.2)

The following initiating devices were utilized in the BEQ and Common Building as fire
sprinkler and fire alarm system components. Refer to Appendix E for Fire Sprinkler
Product Data.

Waterflow Alarm Devices

A waterflow alarm device (flow switch) is an attachment to the sprinkler
system that actuates when a flow of water occurs downstream of the
device. The flow condition shall be maintained for a period of time
necessary to overcome the selected retard period; typically 45 to 60
seconds depending on the jurisdiction.

Potter — Model VSR-F vane-type flow switches were utilized to initiate
fire alarm conditions, see Figure 26.

Flow switches were also utilized in the following locations:

* Floor Control Valve Assemblies (BEQ) Figure 26 — Potter Vane-Type
+ Fire Sprinkler Feed Main (Common Building) Waterflow Switch
» Elevator Machine Rooms (Zero Retard Shunt Trip Power)

Valve Supervisory Devices

A valve supervisory device
(tamper switch) is an attachment
to the fire sprinkler system control
valves that actuates when a
change of state position or off-
normal condition is detected.

Potter — Model OSYSU
supervisory switches were
utilized to monitor the open
position of OS&Y fire sprinkler
control valves, see Figure 27.

An example of a butterfly-type
control valve equipped with an — L_ =
internal supervisory switch is C— .
also shown.

Figure 27 — Typical Valve Supervisory Devices
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Initiating Devices — Fire Alarm

The following initiating devices were utilized in the BEQ and Common Building as fire
alarm components.

Manual Fire Alarm Stations

Each manual fire alarm station (manual pull station) is required be

securely mounted with the operable part not less than 42 in., and not LIFT THEN
PULL HANDLE

more than 48 in. above floor level. (NFPA 72 Section 17.14)

Manual pull stations are also required to be located within 60 in. of HRE
the exit doorway opening at each exit on each floor. Additional pull

stations are required to be provided so that the travel distance to the
nearest pull station will not be in excess of 200 ft., measured
horizontally on the same floor. (NFPA 72 Section 17.14)

EST — SIGA-278 Manual Pull Stations were utilized throughout Figure 28 — Manual Fire
the BEQ and Common Building, see Figure 28. Alarm Station

Smoke Detectors

Spot-type smoke detector are shall be located on the ceiling, or wall mounted between the
ceiling and 12 in. down from the ceiling to the top of the detector. (NFPA 72 Section 17.7.3.2)

EST — SIGA-PS Intelligent Photoelectric Smoke Detectors were utilized throughout the BEQ
and Common Building in various different locations, see Figure 29.

Smoke detectors were provided in the following locations:

* Elevator Lobbies
* Elevator Machine Rooms
« BEQ Living Units (including sounder bases)
* Rollup Fire Door Release
» Protection of Fire Alarm System
(NFPA 72 Section 10.15)

The smoke detector spacing for this project was based
upon smooth ceilings protection for spot-type smoke
detectors in accordance with NFPA 72 Section 17.7.3.2.3.
The provisions of this section permit nominal 30 ft. smoke
detector spacing where there is an absence of specific
performance-based design criteria.

Figure 29 — Spot-type
Smoke Detector
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NFPA 72 Annex A explains that the 30 ft. spacing is a guide for prescriptive designs and the
“nominal 30 ft.” should be determined to be 30 ft. +/- 5 percent (maximum 31 ft. — 6in). The
typical BEQ living units are relatively small in size (approximately 350 sqg-ft), and one smoke
detector provides adequate coverage.

Duct Smoke Detectors

Smoke detectors listed for use in air distribution systems are required to be located as follows:
(NFPA 90A Section 6.4)

» Downstream of the air filters and ahead of any branch connections in air supply systems
having a capacity greater than 2000 cfm

» At each story prior to the connection to a common return and prior to any recirculation or
fresh air inlet connection in air return systems having a capacity greater than 15,000 cfm
and serving more than one story.

Return system smoke detectors are not required where the entire space served by the air
distribution system is protected by a system of area smoke detectors, or for fan units whose
sole function is to remove air from the inside of the
building to the outside of the building.

Where provided, duct smoke detectors shall be provided
with a remote test station. Duct smoke detectors are
required to automatically stop their respective fan(s)
upon detecting the presence of smoke.

EST — SIGA-SD Intelligent Duct Smoke Detectors were
utilized within the air distribution system in the BEQ and
Common Building, see Figure 30.

e . Figure 30 — Duct Smoke Detector
Notification Devices

Notification appliances shall provide stimuli for initiating emergency action and provide
information to users, emergency response personnel, and occupants. (NFPA 72 Section 18.2)

There are many forms on notification appliances, e.g. audible, visible, textual, and tactile.
Audible and visible notification appliances were utilized throughout the BEQ and Common
Building. See Figure 31 and Figure 32 for examples of ceiling and wall mounted notification
appliances respectively (strobe, speaker, and speaker/strobe).

Audible Notification
To ensure that audible public mode signals are clearly heard, they are required to have a sound
level at least 15 dB above the average ambient sound level or 5 dB above the maximum sound

level having a duration of at least 60 seconds, whichever is greater, measured 5 feet above the
floor. (NFAP 72 Section 18.4.3.1)
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If ceiling heights allow, wall-mounted audible appliances

are required to have their tops above the finished floors =,

at heights of not less than 90 inches and below the

finished ceilings at distances of not less than 6 inches. If =

combination audible/visible appliances are installed, the

location of the installed appliance is determined by the

requirements for visible notification appliances. For = -

appliances that are an integral part of a smoke detector - 1 »

(e.g., sounder base), the appliance is required to be -

located in accordance with the requirements for smoke

detectors. (NFPA 72 Section 18.4.8.1) Figure 31 — Ceiling Mounted
Speaker/Strobes

Within the acoustically distinguishable spaces (ADS) where

voice intelligibility is required, voice communication systems are

required to reproduce prerecorded, synthesized, or live (e.g.,

microphone, telephone handset, or radio) messages with voice

intelligibility. (NFPA 72 Section 18.4.10)

Refer to the Mass Notification System section for additional voice
intelligibility requirements.

Speakers

The Genesis Series Speaker offer four sound level outputs;
Ya, V2, 1, and 2 Watt tap settings.

Figure 32 — Wall Mounted

The sound pressure levels for the Genesis Series are shown Speaker/Strobes

in Table 9.

Table 9 — EST Genesis Series — Sound Level Output

Wattage 25V 25V 70V 70V

UL Rated* Typical UL Rated* Typical
W 80 dBA 80.7 dBA 80 dBA 81.1dBA
W 84 dBA 83.7 dBA 84 dBA 83.5dBA .
iw 87 dBA 87 .1 dBA 87 dBA 87.2dBA
2W 90 dBA 90.1 dBA 91 dBA 90.2 dBA

Audible notification appliance ratings are specified as a decibel rating at a predetermined
distance, usually 10 ft. See Figure 33 on the next page for an example of a 2 Watt appliance
rated for 90 dBA at 10 ft.

The rule of thumb is that the output of an audible notification appliance is reduced by 6 dB if the

distance is doubled. Half watt (72 Watt) appliances were utilized throughout the BEQ providing
audible notification within the living units, see Appendix G.
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5N [1.5m)
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\/

100 (3.05m)
Radius

L
Figure 33 — EST Genesis Series — Typical Sound Output (dBA) at 10 ft.

Based upon Table 9, a /2 Watt appliance is rated for 83.7 dBA at
10 ft. Utilizing the 6 dBA rule of thumb method, the sound
pressure level is estimated to be 77.7 dBA at 20 ft., which is in
accordance with the minimum requirement for sleeping rooms.

In addition to the audibility requirements of NFPA 72 Section
18.4.3.1, where audible appliances are installed to provide
signals for sleeping areas, they are also required to have a
sound level of at least 75 dBA, measured at the pillow level.
(NFPA 72 Section 18.4.5.1)

Sounder Base

Sounder bases are utilized where localized or group alarm
signaling is required. Applications include hotels, dormitories,
and other residential occupancies where supplementary audible
output is required to meet required sound levels for sleeping
areas.

EST — Model SIGA-AB4G Sounder Base were utilized
throughout the BEQ providing local audible notification upon
smoke detector actuation. See Figure 34 for a typical flush
mount installation.

Visible Notification

Wall-mounted visible notification appliances shall be mounted

such that the entire lens is not less than 80 in. and not greater Detector

than 96 in. above the finished floor. Where low ceiling heights do w—

not permit mounting at the minimum height, visible notification 1

appliances are require to be mounted within 6 in. of the Figure 34 — Smoke Detector
ceiling. on Sounder Base

Visible notification appliances are permitted to be either wall
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or ceiling mounted. Per NFPA 72 Section 18.5.4, visible notification appliances shall be spaced
in accordance with the following:

Table 10 —- NFPA 72 Table 18.5.4.3.1(a)

Room Spacing for Wall-Mounted Visible Appliances

Minimum Reguired Light Output | Effective

Intensity (cd)]

Maximum
Room Size

One Light

Two Lights per
Room (Located
on Opposite

Four Lights per
Room (One Light

ft m per Room Walls) per Wall)
H = 20 6,10 = 6,10 15 NA NA
IR = 25 5,53 = 8.53 50 Unknown MA
30«30 09.14x=x9.14 34 15 NA
M = 40 122 x 122 (1] S 15
45 = 45 13,7 = 13,7 i) Unknown 14
Al = Rl 15.2 = 15.2 04 b Al
5d = e 16.5 = 16.5 110 Unknown Al
B ) 16.8 = 16,8 115 Unknown 25
60 = B 183 =183 55 a5 a0
63 = G35 19.2 x 19.2 150 Unknown i
6B « 68 2007 = 20.7 177 Unknown 3
TO=70 21.3=21.5 184 a5 Gl
80 < B0 244 x 244 240 35 Gl
T = Qi 7.4 x 974 L 185 85
LMD = 1000 305 = 3105 75 240 s
110 =110 355 =355 455 240 155
1M = 120 1 40 205 155
150 = 150 1 G55 a7h 155
=" -
o
PP (6.1 m)
30 ft
(9.1 m)
40 ft
| I—-————— (12.2m)
| | 50 ft
| | | | — T — — — |(15.2m)
L I N N I, A
L I
| | | l l el _ Y
1 T
: | |1 :
| | |~ 20 ft — [ |
| | | (6.1 m) |1 |
I 30ft co |
(9.1 m)
| D
| | 401t o
I ! (12.2m) I |
i 50 ft |
I {15.2 m) 1

Figure 35 — NFPA 72 Figure 18.5.4.3.1

Room Spacing for Wall-Mounted Visible Appliances
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Table 11 — NFPA 72 Table 18.5.4.3.1(b)
Room Spacing for Ceiling-Mounted Visible Appliances

Maximum Maximum Lens Minimum Required
Room Size Height Light Output
(Effective Intensity);
ft m fi m One Light (cd)
20 % 20 6.1 x 6.1 10 3.0 15
30 = 30 9.1 x9.1 10 3.0 30
40 = 40 12.9:5:12.2 10 3.0 60
44 = 44 13.4 = 13.4 10 3.0 75
50 = 50 15.2 x 15.2 10 3.0 95
53 x 53 16.2 x 16.2 10 3.0 110
B5 x 55 16.8 x 16.8 10 3.0 115
59 x 59 18.0 x 18.0 10 3.0 135
63 = 63 19.2 x 19.2 10 3.0 150
68 » 68 20.7 % 20.7 10 3.0 177
70 = 70 21.9x21.3 10 3.0 185
20 % 20 6.1 x 6.1 20 6.1 30
30 = 30 9.1x9.1 20 6.1 45
44 x 44 13.4 x 13.4 20 6.1 75
46 = 46 14.0 < 14.0 20 6.1 80
50 x 50 15.2 x 15.2 20 6.1 95
53 x b3 16.2 x 16.2 20 6.1 110
55 x 55 16.8 x 16.8 20 6.1 115
59 x 59 18.0 x 18.0 20 6.1 135
63 = 63 19.2 x 19.2 20 6.1 150
68 x 68 20.7 x 20.7 20 6.1 177
70 =% 70 21.3x21.3 20 6.1 185
20 % 20 6.1 x 6.1 30 9.1 55
30 = 30 9.1 x9.1 30 9.1 75
50 % 50 15.2 x 15.2 30 9.1 95
53 = 53 16.2 x 16.2 30 9.1 110
55 x 55 16.8 x 16.8 30 9.1 115
59 x 59 18.0 x 18.0 30 9.1 135
63 = 63 19.2 x 19.2 30 9.1 150
68 » 68 20.7 % 20.7 30 9.1 177
70 x 70 21.8x21.3 30 9.1 185

NFPA 72 Table 18.5.4.3.1(b) is used if the ceiling mounted visible notification appliance is at the
center of the room. If the ceiling-mounted visible notification appliance is not located at the
center of the room, the effective intensity (cd) is determined by doubling the distance from the
appliance to the farthest wall to obtain the maximum room size. (NFPA 72 Section 18.5.4.3.7)

The installation of visible notification appliances in corridors shall be located not more than 15 ft.
from the end of the corridor with a separation not greater than 100 ft. between appliances.
(NFPA 72 Section 18.5.4.4.5)

The spacing of visible notification appliances throughout the BEQ and Common Building was
found to be in compliance with NFPA 72.
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Voltage Drop and Battery Calculations

Class A circuits have been provided for all circuits throughout the BEQ and Common Building.
Class A circuits provide more reliability than Class B circuits because Class A circuits include a
redundant path ensuring the operational capabilities continue past a single open.

Voltage drop calculations for all notification appliance circuits were reviewed. The number of
devices and pathway lengths for each circuit were confirmed. The voltage drop calculations
were found to be in compliance with the applicable criteria and the manufacturer’s instructions.
NAC1 and NAC2 voltage drop calculations are shown below in Figure 36.

NAC 2 Voltage Drop Calculation Sheet NAC 1 Voltage Drop Calculation Sheet
Panel Name BPS#1 Panel Name BPS#1
Area Covered 2nd FLOOR Area Covered 1st FLOOR
Nominal System Voltage 20.4 Nominal System Voltage 20.4
Minimum Device Voltage | 17.0 Wire Ohm's Minimum Device Voltage 17.0 Wire Ohm's
Total Circuit Current 0.671 Gauge  Per 1000 Total Circuit Current 0.504 Gauge Per 1000
Distance from source to 1st device 66 12 1.98 Distance from source to 1st device 82 12 1.98
Wire Gauge for balance of circuit 12 1.58 Wire Gauge for balance of circuit 12 1.98
Enter current in amps. Distance . ] ]
.150 = 150 ma from Voltage Ent%;;;rf;;;nr::pﬁ D1$|3nce Volage
Device Device previous| At  Dropfrom Percent Devi Device rom
Number Current device | Device Source Drop ce prew_ous A_t Drop from  Percent
Device 1 0.063 66 20.22 0.175 0.86% Nulrnber Current device | Device  Source Drop
Device 2 0.063 54 | 2000 | 0305 | 1.50% Device 1 0.063 82 12024 | 0.164 | 0.80%
Device 3 0.063 37 | 2001 | 0.385 | 1.89% Device 2 0.063 23 | 2014 | 0.256 | 1.26%
Device 4 0.063 53 19.00 | 0.496 | 2.43% Dev!ce 3 0.063 37 2009 | 0.312 | 1.53%
Device § 0.063 o4 19.75 0.652 3.20% Device 4 0.063 61 20.01 0.388 1.90%
Device 6 0.063 87 1963 | 0775 | 3.80% Device 5 0.063 88 19.92 | 0476 | 2.33%
Device 7 0.063 94 | 19.52 | 0.884 | 4.33% Device 6 0.063 91 19.86 | 0.544 | 2.66%
Device 8 0,063 33 19,49 0,014 4.48% Device 7 0.063 108 19.80 0.598 2.93%
Device 9 0.167 27 | 1947 | 0932 | 4.57% Device 8 0.063 33 | 1979 | 0606 | 2.57%
Totals 0.671 550 End of Line Voltage  19.47 Tatals 0.504 553 End of Line Voltage  19.79
Totals Voltage | __Point to Point Method Totals Voltage | Point to Point Method
Current Distance DroP | ~ROUIT IS WITHIN LIMITS Current Distance Drob | ~IRCUIT IS WITHIN LIMITS
0.671 550 0.93 0.504 553 0.61
End of Line Voltage| 19.47 End of Line Voltage| 19.79
Percent Drop| 4.57% Percent Drop|  2.97%

Electronic Control Systems, Inc.

Figure 36 — NAC 1 and NAC 2 Voltage Drop Calculations

The fire alarm control panel and auxiliary power supplies are required to have secondary power
supply. Most often, this function is provided via standby batteries. The secondary power supply
for emergency voice/alarm communications systems are required to be capable of operating the
system under quiescent load for a minimum of 60 hours and be capable of operating the system
during a fire or other emergency condition for a period of 15 minutes at the maximum connected
load. (UFC 4-021-01 Section 4-4.5)

Battery calculations for all control panels and remote power supplies were reviewed. The
number of devices on each panel were confirmed. The battery calculations were found to be in
compliance with the applicable criteria and the manufacturer’s instructions. The battery
calculation for BPS #1 is shown in Figure 37 on the next page.
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BPS #1 - BATTERY CALCULATIONS
Standby Current (mA) Alarm Current (mA)
Device or Control Qty. | Current Total Qty. [ Current [ Total
BPS6A 1 70 70
15cd CEILING SPEAKER STROBE 16 63 1008.00
28cd WALL SPEAKER STROBE WP 1 167 167.00]
Standby Total 70.00 Alarm Total| 1175.00
Standby: 70.00 X 60 hrs. = 4.20 A
Alarm: 1175.00 X 0.25 hrs. = 0.29 A
Sub Total: 4.49 A
Surplus: 20% 0.90 A
Total Requirement: 5.39 Ah
Battery Supplied: 2 ea. 12V/7Ah BATTERIES FOR TOTAL 7Ah OF BATTERY @ 24VDC

Electronic Control Systems, Inc.

Figure 37 — BPS #1 Battery Calculation

Refer to Appendix G for the Fire Alarm Drawings, which include the additional voltage drop and
battery calculations for all NAC circuits and panels.

Transmission of Signals

Transmission of signals is provided via a Digital Alarm Communicator Transmitter (DACT)
compatible with the existing WAVES Base Wide Mass Notification System manufactured by
Cooper Industries.

EST — Model 3-MODCOM Modem Communicator provides off-premise communications
functions for the fire alarm/mass notification system. The module supervises primary and
secondary telephone lines. The module first attempts to dial out on either of the two phone lines
not in use. In the event that both lines are busy, the module seizes line one.

Mass Notification System (MNS)

The Mass Notification System (MNS) provided for the BEQ and Common Building is intended to
provide real-time information to building occupants and personnel in the immediate vicinity of
the building. The following section provides information describing the system operating
capabilities and characteristics.

Autonomous Control Unit (ACU)

The ACU is used to monitor and control the notification appliance network. Building occupants
can initiate pre-recorded voice messages or provide live intelligible voice messages and
instructions. (UFC 4-021-01 Section 4-3.2)

The ACU is integrated with the building fire alarm control panel (FACP) to form one combined
system that performs both functions. In many cases, the MNS often also serves as the building
PA system. Typically a remote general paging microphone is provided for building PA
functions. A combined system may include separate ACU and FACP, but many manufacturers
have integrated both functions into a single panel. (UFC 4-021-01 Section 4-3.2.2)

EST — Model EST3-Sixty Fire Alarm / Mass Notification Panel is UL2572 Listed for mass
notification operations, and UL864 Listing as a fire alarm control system.
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Local Operating Console (LOC)

Similar to a remote annunciator, a LOC provides emergency responders and building occupants
the ability to operate the MNS. A LOC is usually contained in a small, wall-mounted enclosure.
It should be noted that not all functions that could be performed at the ACU are necessarily
available at a LOC. (UFC 4-021-01 Section 4-3.3)

Notification Appliance Network

The MNS notification appliance network consists of audible notification appliances (speakers),
visible notification appliances (strobes), and when required, text signs.
(UFC 4-021-01 Section 4-3.4)

Speakers are provided throughout the building and at building entrances/exits where building
occupants congregate. Exterior speakers are intended to provide notification to personnel less
than 16 ft. of the building. (UFC 4-021-01 Section 4-3.4.1)

MNS strobes are provided at the same locations throughout the building that would be required
for fire alarm notification appliances. For combined systems, either one clear strobe is provided
or two strobes (clear for fire and amber for MNS). Navy installations utilize one clear strobe
labeled “ALERT”. (UFC 4-021-01 Section 4-3.4.2)

Fire Alarm Override

The MNS is permitted to temporarily override fire alarm audible/visible notification appliances to
provide intelligible voice commands during simultaneous fire and terrorist events. All other
features of the fire alarm system, including transmission of signals, are required to function
properly. MNS messages take priority and continue to override the fire alarm until the MNS
message is either manually or automatically ended. If not manually ended, the MNS message
will automatically end after 10 minutes. If the MNS is used to override the fire alarm,
supervisory signal is required to be annunciated at the ACU and LOC, and transmitted to the
government monitoring station. (UFC 4-021-01 Section 4-4.2)

Intelligibility

Intelligibility is defined in NFPA 72 as the quality or condition of being intelligible; capable of
being understood or comprehended. Intelligibility of the MNS shall be tested in accordance with
UFC 4-021-01.

The following summarizes the intelligibility requirements outlined in UFC 4-021-01
Section 4-6.1.2.

» Verify intelligibility by measurement upon completion of system installation.
* Ensure that a CIS value greater than the required minimum value is provided in each

area where building occupants are typically found. The minimum required value for Navy
installations is 0.7 CIS.
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* Areas of the building provided with hard wall and ceiling
surfaces, e.g. metal or concrete, that are found to cause
excessive sound reflections are permitted to have a CIS
score less than the minimum required value if approved
by the AHJ and if the building occupants in these areas
can determine that a voice signal is being broadcast. A
building occupant shall walk no more than 33 feet to find
a location with at least the minimum required CIS value
within the same area.

» Areas of the building where occupants are not expected
to be normally present are permitted to have a CIS score
less than the minimum required value if the building
occupants can determine that a voice signal is being
broadcast. A building occupant shall walk no more than
50 feet to a location with at least the minimum required
CIS value within the same area.

» Take measurements near the head level applicable for
most personnel in the space under normal conditions
(e.g., standing, sitting, sleeping, as appropriate).

» The distance a building occupant shall walk to the
location meeting the minimum required CIS value is
required to be measured on the floor or other Quest Technologies

walking surface as follows: Figure 38 — Intelligibility Meter

(1) Along the centerline of the natural path of travel, starting from any point subject to
occupancy with less than the minimum required CIS value.

(2) Curving around any corners or obstructions, with a 12 inches clearance there from.

(3) Terminating directly below the location where the minimum required CIS value has
been obtained.

* Use commercially available test instrumentation to measure intelligibility. Use the mean
value of at least three readings to compute the intelligibility score at each test location.
See Figure 38 for an example an intelligibility meter manufactured by Quest
Technologies.

Inspection, Test, and Maintenance

Prior to acceptance testing, the authority having jurisdiction and the system contractor are
required to ensure that all documentation for the system installation has been completed. The
required documentation includes specifications, type of system, shop drawings (as-built
drawings), input/output matrix, battery calculations, and notification appliance circuit voltage
drop calculations.
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Maintenance of a system directly impacts the effectiveness of the system over time. The
following is a suggested checklist of documents needed to test and maintain the system.

» Fire Alarm System Record of Completion

* Point-to-Point Wiring Diagrams

* Individual Device Interconnection Drawings
» As-Built (Record) Drawings

* Equipment Submittals

* Operational Manuals

* Manufacturer’s Proper Testing and Maintenance Requirements

e Device Address List

All items on the checklist should be provided prior to testing or maintaining the system. The
acceptance testing requirements for a Fire Alarm / Mass Notification System can be found in
NFPA 72 Table 14.3.1. Refer to Appendix | for a summary of testing requirements for various

system components.
Portable Fire Extinguishers and Cabinets

Per base fire department, portable fire extinguishers shall only be
provided in locations monitored or attended by staff. The fire
department would prefer occupants to initiate a general building fire
alarm prior to evacuating in lieu of attempting to perform firefighting
services.

Where provided, portable fire extinguishers shall be installed and
maintained in accordance with NFPA 10.

The following summarizes NFPA 10 requirements:

Minimum Fire Extinguisher Rating:
4A:80B:C (Base Standard)
Maximum Height to Top of Extinguisher:
5 ft. (NFPA 10 Section 6.1.3.8.1)
Minimum Clearance to Bottom of Extinguisher:
4 in. (NFPA 10 Section 6.1.3.8.3)
Maximum Travel Distance:
75 ft. (NFPA 10 Table 6.2.1.1)
Recessed or semi-recessed cabinets (as shown in Figure 39)

shall be provided in finished areas. Surface mounted cabinets are
permitted in unfinished or industrial spaces. (UFC 3-600-01)
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Performance-Based Evaluation

Per UFC 3-600-01, the use of performance-based design in new facilities is permitted only if
authorized by the Department of Defense (DoD) component authority having jurisdiction (AHJ),
NAVFAC. In new facilities for which established prescriptive criteria exist, performance-based
design is prohibited, except for mission critical or unique facilities, where the user mandates
requirements and objectives that are not addressed by established prescriptive requirements of
national codes or UFC 3-600-01. Performance-based designs are not permitted to eliminate
means of egress requirements of NFPA 101, or to eliminate automatic sprinkler systems
required by the DoD criteria.

Although a performance-based design was not specifically developed for the actual project, a
performance-based evaluation is included in this report and was developed as an academic
exercise.

Scope

This performance-based analysis evaluates the performance of the prescriptive-based design
summarized in the Building and Life Safety Code summaries. Based upon known mathematical
correlations and computer-based software, predictions are compared to modeled results.
Conclusions are presented based upon the results.

PGAL Architecture

Figure 40 — Bachelor Enlisted Quarters (BEQ)

Kyle Leadon, EIT



Fire Protection Life Safety Analysis March 27, 2014
Bachelor Enlisted Quarters Page 64 of 108

Goals and Objectives

The primary goal of the Life Safety Code is to provide an environment for occupants that is
reasonably safety from fires. (NFPA Section 4.1.1)

We accomplish this goal by the following means:

» Improve the survivability of occupants located within the living unit.
* Provide protection to occupants located outside the living unit and module.

» Ensure sufficient evacuation time is provided, such that occupants are not exposed to
instantaneous or cumulative untenable conditions from smoke, heat, or flames.

» Limit the effects of fire from causing property damage outside the room of origin.

» Prevent structural failure under fire conditions for sufficient time to protect the occupants,
and enable firefighters and emergency responders to conduct search and rescue
operations.

The priority of these goals and focus of this report are as follow:

1) Minimize fire- and smoke-related injuries to occupants not intimate with the initial fire
development.

2) Improve the survivability of occupants within the living unit.

3) Provide sufficient egress time for occupants not intimate with the initial fire development.
Stakeholders

The Department of Defense (DoD) is responsible for national security and the security of U.S.
constituents around the world. These responsibilities take on many forms, such as military
security and public welfare. As the owner, the DoD is inherently responsible for all aspects of
the facility, from financial responsibility; to ensuring the facility is maintained to operate as it was
originally designed. DoD is also responsible for the livelihood of the Marines who work and
reside in their facilities. The DoD’s stake in this project is clear. The facility shall provide the
needed level of life safety and property protection from hazards created by fire, explosion, and
other hazardous conditions.

The Department of Defense (DoD) component authority having jurisdiction (AHJ) is Naval
Facilities Engineering Command (NAVFAC). NAVFAC provides facilities engineering support to
the U.S. Navy, Marine Corps, Federal Agencies, and other DoD clients. NAVFAC provides
program management of Navy Military Construction (MCON) worldwide, from initial
programming and budgeting through construction. NAVFAC is also responsible for the design
and oversight of all construction. NAVFAC at times represents themselves as the owner, user,
consultant, authority having jurisdiction, and maintenance entity. NAVFAC’s stake is to ensure
the facility meets the minimum requirements of the applicable criteria and the contract.
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The design team recognizes that their work has a direct and vital impact on the quality of life for
Marines who reside in the facility. Accordingly, the services specifically provided by the fire
protection engineers require honesty, impartiality, fairness and equity. The design team must
be dedicated to the protection and enhancement of the safety, health, and welfare of the
Marines. The design team’s stake is to provide a facility compliant with the applicable criteria
and contract while reducing construction costs.

Occupant Description

As the user of the facility, the Marines have an interest in the fire protection and life safety
features of their facility. Even though their occupancy is often transient at times, the BEQ is
home. The following describes the typical occupant of this facility. It is noted that not all BEQs
are designed for active-duty military, and the occupant characteristics may vary.

* Able-Bodied Marines

* Men and women within the ages of 18-28.

» Strong healthy bodies and no physical disabilities.

» Highly trained individuals in many aspects of survival, including firefighting.

» High level of confidence and trained to limit hesitation, doubt, confusion, or uncertainty.

» Strong mental conditioning and awareness of surroundings.

Room Description

» Typical BEQ Living Unit 15 x 24 x 9 ft.

* 1-hour fire resistive construction (Gypsum/CMU walls)

* 20-minute fire-rated door assembly at corridor 3 x 7 ft.

* Operable Window 4 ft. x 4 ft.

* Four Exhaust Diffusers — One Exhaust Duct with Subduct at 2 hour fire-rated shaft
* One Supply Diffuser — One Supply Duct with Fire Damper at 2 hour fire-rated shaft
* Ambient Temperature: 20°C

* Occupant Load: 2 Marines

The typical BEQ living unit is shown in Figures 41 and 42 on the next page. The room layout
includes two twin lift-top beds, each with a mattress, two drawers, and storage headboard. The
mattress is made of polyurethane foam and PVC ticking material. The living unit also includes
two small computer desks, two closet spaces, and a restroom.
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Kathleen Killman Interior Design

Figure 41 — Typical BEQ Living Unit Floor Plan
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Kathleen Killman Interior Design

Figure 42 — Typical BEQ Living Unit Elevation View

Design Fire Development

Engineering analysis includes the characteristics of the anticipated fuel and fuel loads. The
design fire is permitted to be either a steady fire with a constant heat release rate or an
unsteady fire with a heat release rate that varies with time. The design fire heat release rates
were based on available test data. The selection of the design fire was determined based upon
furniture calorimeter tests conducted at NIST. For the purposes of this report, a mattress made
from polyurethane foam and PVC ticking material was determined to have the highest heat
release rate of all other fuel sources in the typical BEQ living unit. The ultimate heat release
rate, Q utilized in this evaluation was 2,630 kW. (SFPE Table 3-1.15)
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An unsteady design fire is anticipated that has a growth phase based upon a t-squared growth
model and a slow growth coefficient of 0.0086 kW/sec. The growth phase is followed by a
steady period based upon the assumption, sprinkler activation will control the growth while
maintaining a steady or decaying heat release rate.

Estimated smoke detector and sprinkler response times were calculated to
determine when the steady period should begin.

Sprinkler Response Time

A combination automatic wet-pipe fire sprinkler and manual Class | wet
standpipe system shall be provided throughout the BEQ and Common
Building in accordance with the applicable criteria.

Figure 43 — Residential

Fire Sprinklers Fire Sprinkler

Thermal sensitivity defines a sprinklers ability to control or extinguish a fire. The response time
index (RTI) is a measure of the sensitivity of a sprinkler’s thermal element. It is usually
determined by plunging a sprinkler into heated laminar airflow within a test oven.

(NFPA 13 Section 3.6.1)

Globe — Model GL3547 and GL4947 Residential Adjustable Concealed Pendent
Sprinklers were utilized (see Figure 43).

See Figure 44 for fire sprinkler operating temperature.

AVAILABLE SPRINKLER BULB N.FRA.MAXIMUM
CLASSIFICATION TEMPERATURES COLOR CEILING TEMPERATURE
ORDINARY 155°F 68°C FED 100°F 38°C

Figure 44 — Fire Sprinkler Operating Temperature
The RTl is calculated using the following:

» Sprinkler Operating Time

» Sprinkler Operating Temperature (as determined by test)
* Air Temperature of Test Oven

» Air Velocity of Test Oven

» Conductivity (c) Factor

Other factors affecting response time include the operating temperature, sprinkler position, fire
exposure, and radiation.

Sprinklers defined as fast response (e.g., residential sprinklers) have a thermal element with an

RTI of 50 (m-s)"2 or less. Sprinklers defined as standard response have a thermal element with
an RTI of 80 (m-s)'2 or more. (NFPA 13 Section 3.6.1)
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Consider the typical sprinkler layout for a BEQ living unit shown in see Figure 45.

i 1 ; _f
2 1_|[Ro&Th I\ o Ky
< T 859 1 P Tcrc ®sreeL pire
g & 0-3% |5
—= _ '-:Ir a?. i E."_[:] CLG
oot ! =1 ~ - Hall DOOR
9.0 CLG. | 5| 8 o mfal
—l 1'3"4 =t H
o No Sprinkler
- @ Bath 41ft?
- % 8.0 CLG.
MNo Sprinkler
' Toilet
: Toilet
Bath 41z NO Sprinkler
N 2 = o No Sprinkler -
o o | 8-0CLG.
_ L
Unit : ===irel
9-0CLG ! - =
A O & Hall
= &0 -z 8'-0 CLG.
= -3 g CLG.
w0 T | Steelto cPVC
- : O S | Adaptar
"'fh i | ! 1344
8-9 T STEEL PIPE
' CPVE + 34

Industrial Fire Sprinkler Co. Inc.

Figure 45 — Typical BEQ Living Unit — Fire Sprinkler Layout

The response time of a typical sprinkler located in a BEQ living unit was determined by utilizing
a DETACT implementation spreadsheet. DETACT is an empirical model, developed based on
Alpert correlations used to analyze fire plume and ceiling jet temperatures and velocities.™
Depending on specified design fires and other input parameters, predictions can be made for
sprinkler response time.
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DETACT predicts sprinkler response based on the ceiling height, radial distance from fire,
ambient and activation temperatures, response time index (RTI), and the fire growth coefficient.

Only convective heat transfer is considered between the ceiling jet and the detector; no
conductive loss or radiative heat transfer is considered.

See Figure 46 for DETACT input parameters.

INPUT PARAMETERS CALC. PARAMETERS

Ceiling height (H) 28 m R/H 0.536
Radial distance (R) 1.5 m dT{(c)/dT(pl) 0.455
Ambient temperature (To) 20 C u(c))/uipl) 0.336

Actuation temperature (Td) 68 C Rep. £ coeff k
Response time index (RTI) 50 (m-s)'"? Slow 0.003
Fire growth power (n) 2 - Medium 0.012
Fire growth coefficient (k)| 0.0086 KW is" Fast 0.047
Time step (dt) 4 5 Ultrafast 0.400

Figure 46 — DETACT Input Parameters — Sprinkler Response Time

The ceiling height input parameter represents the height above the fire. For this fire scenario,
the ceilings are at 9 feet. Therefore, the height above the fire is the ceiling height minus the
height of the twin bed (9 — 2 = 7 feet or 2.8 m). The radial distance represents the horizontal
distance from the fire to the sprinkler/detector. Assume the fire originates in the middle of the
bed. Therefore, the sprinkler’s radial distance is approximately 5 feet (1.5 m), see Figure 45.

Assume an ambient temperature of 20°C and a sprinkler actuation temperature of 68°C, see
Figure 44. The specific sprinkler RTI was not provided on the manufacturer’s product data
sheet; therefore, an RTI of 50 (m-s)"?was utilized. Residential sprinklers are classified as fast
response sprinklers. The growth power and growth coefficient represent a t-squared fire. A four
second time increment was utilized to evaluate the model.

Figure 47 on the next page represents the DETACT model results graphically. As the fire slowly
develops, the gas temperature increases. Notice how the sprinkler temperature closely follows
the gas temperature, but is slightly offset. This offset represents a thermal lag between the
sprinkler’s thermal element and the ceiling jet gas temperature. The thermal lag is more
pronounced the higher the RTI value.

Based upon the results shown in Figure 47, typical BEQ living unit sprinklers is expected to

operate in approximately 196 seconds (3.3 minutes) with an approximate HRR of 330 kW. It
should be noted that this approach does not take into account fire exposure and radiation.
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Figure 47 — DETACT Results — Sprinkler Response Time

The typical BEQ living unit is relatively small (approximately 350 sq-ft) and completely enclosed
in fire resistive construction. The products of combustion will be contained within the room as
the fire develops. The effects of radiation within the living unit will contribute to a faster sprinkler
activation time. Slow growing fires produce significant amounts of smoke. In these scenarios,
smoke detection will provide improved response time results. See Smoke Detector Response
Time section for a detailed evaluation of the response time for a BEQ living unit smoke detector.

Smoke Detector Response Time

A combination fire detection and alarm/mass notification system shall be provided throughout
the BEQ and Common Building in accordance with the applicable criteria. The typical BEQ
living unit is provided with a photoelectric spot-type smoke detector on a sounder base. The
sounder base provides local notification. Upon activation of a second detector, the building
evacuation alarm is initiated.
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Spot-Type Photoelectric (light scattering) Smoke Detectors

Photoelectric smoke detectors use the principle of a light
source and a photosensitive sensor arranged such that the rays
from the light source do not normally fall onto the
photosensitive sensor. When smoke patrticles enter the light
path, some of the light is scattered by reflection and refraction
onto the sensor. The light signal is processed and used to
covey an alarm condition when it meets preset criteria. (NFPA)

NFPA 72 Annex B, Engineering Guide for Automatic Fire
Detector Spacing, provides guidance for determining detector
spacing and provides information related to detector response.

Per NFPA 72 Table B.4.7.5.3, for polyurethane and PVC

related fires, scattering-type detectors should activate based
upon a 7.2°C temperature rise. Figure 48 — Spot-type Smoke Detector

Similar to evaluating the fire sprinkler, the response time for a typical photoelectric smoke
detector located in a BEQ living unit was determined by utilizing a DETACT implementation
spreadsheet. See Figure 49 for DETACT input parameters.

INPUT PARAMETERS CALC. PARAMETERS

Ceiling height (H) 28 m R/H 0.536
Radial distance (R) 1.5 m dT{(c))/dT(pl) 0.455
Ambient temperature (To) 20 C u(cj)/u(pl) 0.336

Actuation temperature (Td) 28 C Rep. £ coeff. k
Response time index (RTI) 2 (m-s)"? Slow 0.003
Fire growth power (n) 2 - Medium 0.012
Fire growth coefficient (k)| 0.0086 KWW/s" Fast 0.047
Time step (dt) 4 5 Ultrafast 0.400

Figure 49 — DETACT Input Parameters — Smoke Detector Response Time

Assume an actuation temperature of 28°C based upon an approximate 8°C temperature rise.
(NFPA 72 Table B.4.7.5.3)

Since smoke detectors do not actuate based upon heat, a low RTI value was utilized in the
DETACT model to simulate effectively zero thermal lag.
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Consider the typical smoke detector layout for a BEQ living unit shown in see Figure 50.
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Electronic Control Systems, Inc.

Figure 50 — Typical BEQ Living Unit —- Smoke Detector Response
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Figure 51 represents the DETACT model results graphically. Again, notice how the detector
temperature closely follows the gas temperature. In this case, there is little to no thermal lag
between the detector temperature and the ceiling jet gas temperature because of the low RTI.

Smoke Detector Response Time
Gas Temp Detector Temp =——=HRR
= 400
80 350
L 300
&0
_ 250 _
< 50 =
g 200 =
: 40 =
150 ©
20
20 100
10 - 30
0 0
0 50 100 150 200
TIME (s)
. : Gas Temp |Gas Velocity | Detector Temp
Calculation Time (5) | HRR (kKW dT/dt
44 17 29 0.61 28 0.28

Figure 51 — D3ETACT Results — Smoke Detector Response Time

Based upon the results shown in Figure 51, typical BEQ living unit smoke detector is expected
to actuate in approximately 44 seconds with an approximate HRR of 17 kW. As predicted,
smoke detectors are more sensitive resulting in a faster response time compared to fire
sprinklers. Upon smoke detection, the detector sounder base will activate a local audible alarm
which provides notification to occupants within the living unit and those occupants near the
room of origin.
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Performance Criteria

The facility shall meet the goals and objectives as previously specified for each fire scenario
evaluated in this report. Any occupant who is not intimate with ignition shall not be exposed to
instantaneous or cumulative untenable conditions. (NFPA 101 Section 5.2)

Tenability Requirements

The primary sources of incapacitation or death during and immediately following fires are
exposure to heat and toxic gases.

Exposures to heat result in heat stroke, skin and respiratory tract burns, and is dependent upon
relative humidity levels. The tenability limits with respect to heat exposure should be less than
2.5 kW/m? and/or 60°C.°

With respect to products of combustion and toxic gases, e.g. carbon monoxide (CO), hydrogen
cyanide (HCN), low oxygen (O2), and carbon dioxide (CO2), incapacitation and death depends
on the concentration levels and exposure times. Lethal concentrations of CO are the most
common and can be generated in the immediate vicinity of the fire within 10 minutes, but
elsewhere in the room may take hours.® Therefore, long exposure times to CO are not
anticipated to occupants who are not already incapacitated. The tenability limit with respect to
CO exposure should be less than 6000 ppm.°

Obscuration to visibility due to smoke is related to the concentration, which is typically
expressed as optical density per meter or as the extinction coefficient. The human response to
obscuration, and the subsequent inability to escape, depends on the familiarity the occupants
have on their surroundings. Suggested tenability limits for optical density have ranged from
0.5/m (2 m visibility), for occupants of small rooms who are familiar with escape routes, to about
0.065/m (15 m visibility), for large enclosures in which occupants are unfamiliar with their
surroundings.’® Based this range, the tenability limit with respect to smoke obscuration should
be more than 5 m visibility due to the familiarity the occupants have with their surroundings.

Fire Scenarios

The fire scenarios addressed in this performance-based evaluation are limited to the Bachelor
Enlisted Quarters (BEQ). The BEQ living unit was determined to be a location where the
occupants were most vulnerable; a place of rest and sleep. Alternatively, the Common Building
is a standalone structure located approximately 20 ft. from the BEQ, which houses laundry
services and a community center. Even though there are many specific fire hazards and risks
associated with the Common Building design, the BEQ was the primary focus of this
performance-based evaluation. It is noted that Common Building prescriptive requirements of
the Life Safety Code were found to meet or exceed the minimum requirements.
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Room of Origin

» Typical BEQ Living Unit as described previously.
Location of Design Fire

* Twin Lift-Top Bed with Mattress, Two Drawers, and Storage Headboard

0 82in.x41in.x26in.

» Polyurethane foam spring mattress with PVC ticking material.
Ignition Source
The Fire Analysis and Research Division of NFPA reports that “in 2005-2009, U.S. fire
departments responded to an estimated annual average of 3,840 structure fires in dormitories,
fraternities, sororities, and barracks (Bachelor Enlisted Quarters) that resulted in 3 civilian

deaths, 38 civilian fire injuries, and $20.9 million in direct property damage, annually.”

The leading causes of fire in this type of facility based on NFPA research is shown in Figure 52.

81%
Cooking equipment
Intentional
Smoking matenals
Heating equipment Fires
14% Civilian Injuries
M Direct Property Damage

Playing with heat source

Candles
17%

12%

Electrical distribution and lighting equipment 15%

0% 10% 20% 30% 40% 50% 60% 70% 680% 90%

Figure 52 — Leading Causes of Fire4

Since cooking equipment is not provided within the BEQ living units, other potential ignition
sources were considered. Cigarettes and other lit tobacco products are the number one cause
of fire deaths in the U.S., killing nearly 1,000 people and injuring approximately 1,500
Americans each year.?
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Tobacco use is a serious problem in the U.S. military. Active-duty military personnel smoke at
much higher rates than the general population. In 2005, 32 percent of active-duty personnel
smoked compared to about a 21 percent rate for the general population.” With these statistics
in mind, the fire scenarios were established based upon the assumption either an accidental or
intentional fire was ignited by smoking materials or playing with a heat source (matches or
lighter).

An argument could be made that candles could also be a potential ignition source. Either way,
a slow to medium developing (smoldering) fire is anticipated based upon the burning
characteristics of commercially available polyurethane foam mattresses.

Consider the typical interior furnishings of a BEQ living unit shown in Figure 53.

PGAL Architecture

Figure 53 — Typical BEQ Living Unit

A benchmark was established by modeling the BEQ living unit with all prescriptive requirements
in place and functioning properly; i.e. active and passive fire protection systems and features.
For all fire scenarios, assume design fire develops as a t-squared fire with a fire growth
coefficient, a of 0.0086 kW/s2, CO vyield of 0.028 g/g, and a soot yield of 0.010 g/g."?

Fire Scenario No.1
With all prescriptive requirements in place and functioning properly, the design fire as

previously described ignites on top of bed (mattress/bedding). Smoke detection and sprinkler
activation is anticipated, as well as adequate fire resistance from building materials.
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Fire Scenario No.2

Additional ventilation introduced to the room of origin through an open window. With all
prescriptive requirements in place and functioning properly, the design fire as previously
described ignites on top of bed (mattress/bedding) and develops as previously described.
Smoke detection and sprinkler activation is anticipated, as well as adequate fire resistance from
building materials.

Fire Scenario No.3

With an unreliable or malfunctioning fire-rated door (open door) at corridor, while all other
prescriptive requirements in place and functioning properly, the design fire as previously
described ignites on top of bed (mattress/bedding) and develops as previously described.
Smoke detection and sprinkler activation is anticipated. Based upon the fire growth, a
reduction in the number of available means of egress is anticipated.

Predicting Flashover

The living unit is a confined space that controls the air supply and thermal environment of the
fire scenarios. Ventilation is needed to maintain the fire growth.

The living unit has many sources of ventilation, i.e. door, window, and environmental air ducts.
These factors control the fire scenarios growth, burning rates and duration. For purposes of this
analysis, two ventilation scenarios were utilized.

*  Open Door
*  Open Window

It is noted that mechanical ventilation is present within a typical BEQ living unit. For purposes of
predicting flashover, mechanical ventilation was not included. However, mechanical ventilation
was included in the computer-based simulations.

The McCaffrey, Quintiere, and Harkleroad (MQH) method for predicting the heat release rate
(HRR) required for flashover was utilized. Based upon the ventilation scenarios, the estimated
HRRs required for flashover were determined to be following:

Closed Door Open Door

Open Window  Closed Window

HRR at Flashover, Q (kW) 1521 2005

Room Temperature at Flashover, T (°C) 435 518
Time to Reach Flashover, t (sec) 421 483

Area of Opening, Ag (m?) 1.4 1.9

Height of Opening, Hg (M) 1.2 2.1

Total Area of Room, A; (m?) 131 131

Figure 54 — MQH Predicted HRR at Flashover
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A deterministic time marching approach was utilized to model the estimated HRR. The
associated room temperatures were calculated utilizing MQH correlations, and the results were
evaluated until the estimated HRRs were reached.

Preventing flashover conditions is imperative to limiting damage to the room of origin. In
general, flashover is the transition between the developing fire and the fully developed fire. For
purposes of this analysis, assume flashover begins when the gas temperatures within the living
unit reach 500°C. Based on Figure 54, fire scenario 3 (open door) is the only scenario where
the gas temperatures could exceed 500°C.

Based upon the DETACT analysis, the gas temperature within the living unit when the sprinkler
activates is approximately 90°C. Assuming fire sprinkler activation within the living unit controls
the fire’s growth, flashover is not anticipated.

Fire Dynamics Simulator (FDS) Observations

This performance-based evaluation utilized computational fluid dynamics (CFD) modeling
software, Fire Dynamics Simulator (FDS) to support the mathematical correlations and to
demonstrate the tenable environment for which occupants evacuate within. FDS solves
numerically a form of the Navier-Stokes equations appropriate for low-speed, thermally driven
flow with an emphasis on smoke and heat transport from fires. A separate visualization
program, Smokeview was utilized to display the results of the FDS simulation.®

Refer to Appendix J for FDS input files.
Heat Release Rate (HRR)

The FDS input file specified a t-squared fire growth utilizing a ramp function based upon the
design fire heat release rate curve. The HRR curve produced by FDS is illustrated in Figure 55.

FDS Heat Release Rate
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Figure 55 — FDS Heat Release Rate (HRR)
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Based on the results shown in Figure 51, the DETACT model predicted smoke detection in
approximately 44 seconds (at an approximate HRR of 17 kW). Figure 56 shown below,
illustrates an FDS slice for temperatures at an elevation of 2.8 m (elevation of smoke detector),
Based on FDS observations shown in Figure 56, smoke detection is anticipated at
approximately 50 seconds.

Frame: 159

Time: 0.5
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As shown in Figure 56, the temperatures near the smoke detector at 50 seconds appear to be
warm enough to activate the smoke detector assuming an activation temperature of 28°C.
Notice the temperature scale located on the right side of Figure 56. A temperature of 27.7°C
(~28°C) was selected on the temperature scale. This feature of Smokeview helps illustrate the
high and low temperature range at a selected temperature and time frame. In this case, a black
line appears within the living unit which will vary its location depending on the time frame being
analyzed. As indicated above, at approximately 50 seconds, the temperatures to the left of the
black line are above 28°C, and the temperatures to the right are below 28°C. This method of
illustrating FDS simulated results is repeated for other analyzed condition, e.g. visibility and CO
exposure.

Sprinkler Response Time

Lagrangian particles are used in FDS to represent water droplets discharged from fire
sprinklers. The droplets are a visual indication the sprinkler thermal element has reached its
activation temperature.8

As previously indicated, an RTI value of 50 (m-s)"? was specified as an FDS input parameter.

As shown in Figure 57 below, the sprinkler located within the living unit activates at
approximately 160 seconds, which was 36 seconds sooner than the DETACT model predicted.
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Figure 57 — FDS Sprinkler Response Time
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As previously indicated, the DETACT model only considers convective heat transfer between
the ceiling jet and the detector; no conductive loss or radiative heat transfer is considered. Also
no transport time (or lag time) is considered for the hot gases to travel within the living unit. For
each heat release rate time interval, the heat release rate is averaged over the interval and
assumed constant."’

FDS on the other hand is simultaneously solving differential equations over a grid of small cells.
All forms of heat transfer are considered across each cell; therefore, a faster response time is
expected.

Tenability Performance

Similar to sprinkler and detector response time, Smokeview was utilized to display the tenability
performance within the FDS model.

Temperature

Figure 58 illustrates the temperature within the BEQ living unit at 120 seconds. Based on
smoke detection and local notification provided at 50 seconds, an occupant intimate with the
initial fire development has had approximately 70 seconds to evacuate to the room of origin
before temperatures begin to exceed 60°C (at an approximate 1 %2 m elevation). The black line
shown in Figure 58 represents 60°C.
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Figure 58 — FDS Temperature within BEQ Living Unit @ 120 Seconds
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The temperatures experienced within the corridor are illustrated in Figures 59 and 60. The
black lines represent 60°C.
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Figure 60 — FDS Temperature within Corridor @ 360 Seconds
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As shown in Figure 59, temperatures above 60°C begin to flow out of the living unit and into the
corridor. Depending on the BEQ module configuration, a living unit fire located adjacent to an
exit could prevent occupants from egressing in that direction. For purposes of this analysis, a
reduction in the number of available means of egress by one occurs at approximately 140
seconds.

Temperatures within the corridor eventually elevate to untenable conditions as shown in
Figure 60. At approximately 360 seconds, temperatures within the corridor begin to exceed
60°C at an approximate 2 %2 m elevation.

Based on FDS temperature observations, occupants not intimate with the initial fire
development will not be exposed to temperatures exceeding 60°C.

Carbon Monoxide (CO)

As predicted, exposure to carbon monoxide (CO) was negligible. Figures 61 and 62 illustrate
the CO exposure within the living unit, and Figure 63 the exposure within the corridor. Based on
FDS observations, occupants did not experience untenable CO conditions. As shown in
Figure 61, the CO exposure observed within the living unit at 120 seconds was approximately
60 ppm, which is well below the tenable limit for CO exposure.
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Figure 61 — FDS CO within Living Unit @ 120 Seconds

As shown in Figure 62 on the next page, the CO exposure observed within the living unit at 360
seconds was approximately 400 ppm, which again is well below the tenable limit for CO
exposure.
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Figure 62 — FDS CO within Living Unit @ 360 Seconds

As shown in Figure 63, the CO exposure observed within the corridor at 360 seconds was
approximately 300 ppm, which again is well below the tenable limit for CO exposure.
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Figure 63 — FDS CO within Corridor @ 360 Seconds
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Visibility

Based on FDS observations shown in Figure 61, the visibility experienced at 1 m within the
living unit begin to decrease below 5 m at 160 seconds. This happens to be the same time the
sprinkler activates within the BEQ living unit. The black lines represent a visibility of 5 m.
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Figure 61 — FDS Visibility within BEQ Living Unit @ 160 Seconds

Shown on the next page, Figures 62 and 63 illustrate the visibility experienced within the
corridor. As shown in Figure 62, the visibility at 2 m within the corridor at 240 seconds begins to
decrease below 5 m.

Figure 63 illustrates the visibility at 1 m within the corridor at 300 seconds begins to decrease
below 5 meters. At this point occupants not intimate with the initial fire development and are still
located within the BEQ module affected by the fire, are exposed to limited visibility. The soot
particles in the air will cause eye irritation and burning, as well as respiratory ailments. The
occupant’s walking speed will dramatically decrease, and most likely forcing the occupant to
their knees as they attempt to locate the exit door. 300 seconds was determined to be the
required safe egress time (RSET).
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Figure 62 — FDS Visibility at 2 meters within Corridor @ 240 Seconds
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Figure 63 — FDS Visibility at 1 meter within Corridor @ 300 Seconds
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Summary of FDS Observations

» Smoke Detector Response Time ~50 seconds (local alarm active)
» Sprinkler Response Time ~160 seconds (60 second time delay — flow switch)
0 Building Evacuation Alarm ~220 seconds
» Exposure within Living Unit
o Temperatures at 2 meters begin to exceed 60°C ~120 seconds
0 CO exposure did not exceed 6000 ppm
o Visibility at 2 meters begins to exceed 5 meters ~160 seconds
» Exposure within Corridor
o Temperatures at corridor door begin to exceed 60°C ~140 seconds
Exit near living unit becomes unavailable
Temperatures at 2 meters begin to exceed 60°C ~360 seconds
CO exposure did not exceed 6000 ppm

Visibility at 2 meters begins to exceed 5 meters ~240 seconds

o O O o o

Visibility at 1 meter begins to exceed 5 meters ~300 seconds

Estimated Evacuation Time

The following evacuation time analysis was performed in accordance with NFPA HB
Section 4, Chapter 2.

Table 12 — Egress Component Analysis per NFPA HB
Egress Component Analysis — BEQ

Egress Component Clear Width Boundgry WE.Effeqtive We .Effective
(in.) Layer (in.) Width (in.) Width (ft.)
Corridor 67 16 51 4.25
Corridor Doors 34 12 22 1.833
Main Entrance Doors 68 12 56 4.667
Stairs 51 12 39 3.25
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Table 12 — Egress Component Analysis per NFPA (continued)
Egress Component Analysis — Common Building

Egress at Clear Boundary We Effective We Effective
Component Y- width (in.) Layer (in.) Width (in.) Width (ft.)
Main Entrance 4 68 12 56 4.667
Doors

Side Door 1 34 12 22 1.833
Mezzanine 1 37 12 25 2.083
Stair

Table Note:

1. The effective width was determined by subtracting the boundary layer from the clear width in
accordance with NFPA HB Table 4.2.4.

Calculated Flow

The calculated flow, Fc is the predicted flow rate of occupants passing a particular egress
component. The flow capacity was determined by the following equation:

Fc = FsWe (SFPE Equation (4) page 4-60)

The calculated flow for each egress component is summarized in tables on the next page.

Table 13 — Calculated Flow per Egress Component
Calculated Flow — BEQ

Fsm Maximum

Specific Flow Fc Calculated Most Restrictive
(occ./min/ft of Flow (occ./min) Egress Component
effective width)

Egress Component

Corridor 24 102

Corridor Doors 24 44 X
Main Entrance Doors 24 112

Stairs 18.5 60.125
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Table 13 — Calculated Flow per Egress Component (continued)
Calculated Flow — Common Building

Fsm Maximum

Specific Flow Fc Calculated Most Restrictive
(occ./min/ft of Flow (occ./min) Egress Component
effective width)

Egress Component

Main Entrance Doors 24 112

Side Door 24 44

Mezzanine Stair 18.5 38 X
Table Note:

1. Fsis assumed to be equal to Fsy (SFPE Table 4.2.8)

Travel Distance and Speed Between Floors

The evacuation speed of a group is a linear function of population density. The evacuation
speed used to determine the travel time between floors was determined by the following
equation:

S = k — akD (SFPE Section 4, Chapter 2)

From NFPA HB Table 4.2.5, a = 2.86 and k = 212 (stairs). The maximum specific flow occurs
when the density is 0.175 occ./sg-ft. (SFPE Section 4, Chapter 2)

S=212-2.86x212x0.175=105.9
The travel distance between floors was determined by using the conversion factor from SFPE
Table 4.2.6 by converting the vertical rise of a stair to travel distance, and by adding travel

distance on landings.

Travel Distance Between BEQ Floors = 12 x 1.85 + (2 x 8) = 38.2 ft
Travel Distance for Mezzanine Stair = 12 x 1.85 = 22.2 ft

The travel time per level of stair for BEQ occupants moving with the flow was calculated to be

21.6 seconds per floor. The travel time for the mezzanine stair occupants moving with the flow
was calculated to be 12.6 seconds.
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Estimated Evacuation Time
The evacuation time was determined by the following equation:

Tp = Occupant Load / Fc (SFPE Section 4, Chapter 2)

Table 14 — Estimated Evacuation Time per NFPA HB
Estimated Evacuation Time — BEQ

Occupant Load Number of Fc Calculated Travel Time ESt'mat?d
ST . : Between Floors Evacuation
Above 1°" Floor Exits Flow (occ./min) , . :
(min) Time (min)
368 Occupants 11 44 x 11 = 484 0.36 1.12 (67 sec.)
Estimated Evacuation Time — Common Building
Travel Time Estimated
OCCUPaQE Load Number of Exits Fe Calculatgd Between Floors  Evacuation Time
Above 1°' Floor Flow (occ./min) , .
(min) (min)
196 Occupants (112x3)+44 =
Main Level 4 380 N/A 0.52 (31 sec.)
4:\AOC°“p.a”tS 1 38 0.21 1.29 (77 sec)
ezzanine

Based on the calculations above the estimated total building evacuation time is approximately
77 seconds.

Computer-Based Evacuation Model

A simulated evacuation model was developed using Pathfinder to validate the above
calculations. The model was used to determine the estimated evacuation time of each floor. As
suggested by NFPA HB Table 4.2.1, a delay time of 30 seconds was included in the model.

The suggested delay time was derived from actual unannounced drills with poor alarm
performance.

In 2008, The Associated Press reported that large numbers of soldiers and Marines are coming
home from deployments with permanent hearing loss and ringing in their ears.®

A 30 second delay was determined to be appropriate.
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The delay also represents a period of time used by the occupants to gather information about
the severity of the event, and the mass notification system has an opportunity to provide
evacuation instructions specific to the fire or emergency event.

The results of the simulated evacuation model conclude that approximately 64 seconds to
evacuate the Common Building due to the assembly use and occupant load. The residential
portion of the simulation was used to determine the time required for the occupants to evacuate
to the nearest protected exit. The building egress layout provides occupants at least two means
of egress with relative short travel distances to protected exits. Based on the assumption that
all exits are available the BEQ occupants evacuated each floor in approximately 45 seconds
(including 30 sec. delay). The results are comparable to the hand calculation shown above.

Refer to Appendix K for tabulated simulation results.
Factors Affecting Evacuation Times

The design and operational features of the facility shall provide means to reduce pre-movement
times during evacuations. Fire protection systems and life safety features include:

» Automatic Fire Sprinklers

» Portable Fire Extinguishers

» Fire Alarm and Detection System

» Emergency Lighting and Exit Signs

The smoke detection and mass notification systems provide means to reduce pre-movement
times in evacuations based upon their ability to notify the occupant of a fire event. Occupant
awareness cue research has shown that the effectiveness and of the temporal-three evacuation
signal in combination with a pre-recorded or live female voice message.

(NFPA HB Section 4, Chapter 1)

Pre-recorded evacuation messages and a remote microphone for live messages provide means
for early occupant notification in fire and emergency events. It has been reported by the
Department of Veterans Affairs, that hearing loss is the number one disability in the war on
terror.® Impaired hearing delays response time by reducing the effectiveness of the mass
notification system.

NAVFAC — SW Central IPT, Fire protection Engineers and MCBCP Fire Department have
recently conducted live simulated fire drills at several BEQ complexes. Many of the residents
failed to evacuate for a number of reasons. Many ignored the fire alarm signals and remained
in place because they assumed the fire alarm signal was a false alarm. Others wondered the
BEQ investigating the situation.

In studies of real fires, many occupants decide to help fight the fire rather than immediately
evacuate. The MCBCP Fire Department prefers occupants to evacuate and initiate general
building evacuation in lieu of fighting a fire within this type of occupancy. To help control their
desire, portable fire extinguishers will only be provided in locations monitored or attended by
staff.
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Conclusion

The Bachelor Enlisted Quarters (BEQ) analyzed in this report was design and constructed in
accordance with the applicable criteria. The applicable prescriptive-based design requirements
outlined in the building and life safety codes were summarized, as well as a detailed description
of the active and passive fire protection systems were provided.

The performance-based analysis presented in this report focused on evaluating the
effectiveness of the prescriptive-based requirements. The evaluation determined the required
safe egress time (RSET) to be 300 seconds based on untenable visibility conditions within the
corridor. Upon smoke detection, a local audible alarm notifies the occupants within the living
unit to egress. For occupants not intimate with the initial fire development, the building
evacuation alarm is activated upon fire sprinkler water flow. After a 60 second delay (base fire
department requirement), the building evacuation alarm is initiated at 220 seconds. Based on
estimated evaluation times, the available safe egress time (ASET) was determined to be 285
seconds, which is less than the required safe egress time.

The design goal for the BEQ was to ensure the occupants are provided with an environment
that is reasonably safe from fire. We accomplished this goal by improving the survivability of
occupants located inside the living unit, and by protecting occupants located outside of the living
unit and module. By maintaining the active and passive fire protection systems throughout the
BEQ, occupants should remain safe from fire.

Kyle Leadon, EIT



Fire Protection Life Safety Analysis March 27, 2014

Bachelor Enlisted Quarters Page 93 of 108
Bibliography

In additional to the applicable criteria identified within this report, the following references were
utilized.

1.

10.

11.

12.

Department of Defense. 2005 DoD Survey of Health Related Behaviors Among Active
Duty Personnel. Washington DC: Department of Defense, 2006.

Doty, Nathan. National Association of Attorneys General, NAAGazette, Adoption of Fire-
Safe Cigarettes by Tobacco Industry May Save Countless Lives. Washington, DC: 2008.

National Institute of Standards and Technology (NIST). Fire Modeling Software.
Retrieved from http://www.nist.qgov/el/fire protection/buildings/fire-modeling-

programs.cfm

Society of Fire Protection Engineering — Handbook of Fire Protection Engineering,
Fourth Edition; Quincy, MA, 2008

National Fire Protection Association — Fire Protection Handbook, Eighteenth Edition;
Quincy, MA, 1997

The Associated Press, Hearing Loss is Silent Epidemic in US Troops, 2008
http://www.msnbc.msn.com/id/23523729/ns/health-health care/t/hearing-loss-silent-
epidemic-us-troops#. TURHFhy4bmO

Babrauskas, Vytenis (2008). THE SFPE HANDBOOK OF FIRE PROTECTION
ENGINEERING, (Fourth Edition) Section 3 Chapter 1: Heat Release Rates. Quincy, MA:
Society of Fire Protection Engineers.

Floyd, Hostikka, McDermott, McGrattan (2010). Fire Dynamics Simulator (Version 5)
User’s Guide. NIST Special Publication 1019-5. Gaithersburg, MD: National Institute of
Standards and Technology.

Purser, David A. (2008). THE SFPE HANDBOOK OF FIRE PROTECTION
ENGINEERING, (Fourth Edition) Section 2 Chapter 6: Assessment of Hazards to
Occupants from Smoke, Toxic Gases, and Heat. Quincy, MA: Society of Fire Protection
Engineers.

Hartzell, Gordon E. (1997). FIRE PROTECTION HANDBOOK (Eighteenth Edition)
Section 4 Chapter 2: Combustion Products and Their Effects on Life Safety. Quincy, MA:
National Fire Protection Association.

Hurley and Madrzkowski (1995). Evaluation of the Computer Fire Model DETACT-QS.
Quincy, MA: Society of Fire Protection Engineers.

Quintiere, J. G. (1998). Principles of Fire Behavior. Albany, N.Y: Delmar Publishers.

Kyle Leadon, EIT



Fire Protection Life Safety Analysis March 27, 2014
Bachelor Enlisted Quarters Page 94 of 108

Appendix A - Fire Resistive Construction
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EVALUATION SUBJECT:
USG Drywall Shaft Partition Systems
1.0 SUBJECT
USG® Drywall Shaft Partition Systems
2.0 PROPERTYFORWHICHEVALUATIONIS SOUGHT
Fire Resistance
3.0 DESCRIPTION
CAVITY SHAFT WALL SYSTEMS
A. One-Hour Cavity Shaft Wall (Nonload-Bearing)

1. Two and one-half-inch-wide, minimum No. 25 gauge
“J” floor and ceiling runners.

2. One-inch-thick SHEETROCK brand Gypsum Liner
panels 24 inches wide - no screw attachment.

3. Minimum No. 25 gauge USG Steel C-H stud. Screws
not required to attach stud to runner. E-shaped studs
may be used for closure panels at end walls or
columns. (If “J” runners are used at end walls, the
gypsum liner is fastened at the ends with 1%-inch
Type S screws 12 inches on center.) The H-Section of
C-H stud normally faces shatft.

4, A single ply %-inch USG SHEETROCK FIRECODE®
Type C gypsum panels installed vertically with 1 inch
Type S screws 12 inches on center in field and at
edges - 6 inches from top, bottom and ends. Joints
and screw heads are finished with SHEETROCK Joint
Tape and SHEETROCK Joint Compound on this ply,
when required for decorative purposes.

Two-Hour Cavity Shaft Wall (Nonload-Bearing)

Two and one-half-inch-wide, minimum No. 25 gauge
“J” floor and ceiling runner.

One-inch-thick SHEETROCK brand Gypsum Liner
Panels 24 inches wide - no screw attachment.

Minimum No. 25 gauge USG Steel C-H stud. Screws
not required to attach stud to runner. E-shaped studs
are used for closure panels at end walls or columns,
or in lieu of C-H studs. (If “J” runners are used at end
walls, the gypsum liner is fastened at the ends with
1%/, inch Type S screws, 12 inches on center.) The H-
Section of C-H stud normally faces shaft.

Gypsum panels attached as follows:

a. Base layer: '/,-inch SHEETROCK FIRECODE®
TYPE C or %,-inch SHEETROCK FIRECODE®
Type X gypsum panels applied vertically with 1-
inch Type S screws 24 inches on center in field
and at edges.

b.  Finish layer: '/,-inch SHEETROCK FIRECODE®
Type C or % inch SHEETROCK FIRECODE®
Type X gypsum panels applied vertically or
horizontally and attached with 1%, inch Type S
screws at 12 inches on center in field and at
edges - 6 inches from top, bottom and ends.
When applied vertically, the joints must be
staggered with the joints in the base layer.

Joints and screw heads on outer layer only are
finished with SHEETROCK Joint Tape and
SHEETROCK Joint Compound when required for
decorative purposes.

Fire Damper (optional) (not shown) - 1"/, hour curtain-
type fire damper encased in a No. 22 gauge
galvanized sleeve, installed in a 48 inches wide x 36
inches high opening framed with E-Studs and J-
Runners. No. 16 gauge galvanized steel, 1'/, inches
x 1'/, inches mounting angles are attached to the
damper sleeve on the face layer side of the wall only
around all 4 sides of the sleeve using 2 inch long No.
10 sheet screws 2 inches from each end and 6 inches
o.c. The mounting angles must be installed such that

ICC-ES legacy reports are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed as an
endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Service, Inc., express or implied. as to any A\
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an overlap of the wall of not less than 1 inch is maintained.
The angles are secured to the framed opening with the same
type of screws (2 screws on each side angle 3 inches from
each end; 3 screws on each head and sill angle with 1 screw
in the center and 1 at each end 3 inches from ends).

C.

Two-Hour Cavity shaft Wall - Alternative (Nonload-
Bearing)

Two and one-half-inch-wide, minimum No. 25 gauge
“J” floor and ceiling runners.

One-inch-thick SHEETROCK brand Gypsum Liner
Panels 24 inches wide - no screw attachment.

Minimum No. 25 gauge USG STEEL C-H stud.
Screws not required to attach stud to runner. E-
shaped studs are used fro closure panels at end walls
or columns, or in lieu of C-H stud. (If “J” runners are
used at end walls, the gypsum liner is fastened at the
ends with 1%, inch Type S screws, 12 inches on
center.) The H-Section of C-H stud normally faces
shaft.

One-half-inch USG SHEETROCK FIRECODE® Type
C or %g-inch SHEETROCK FIRECODE® Type X
gypsum panels applied vertically and attached with 1-
inch type S screws at 12 inches on center in field and
at edges - 6 inches from top, bottom and ends. Joints
and screw heads are finished with SHEETROCK Joint
Tape and SHEETROCK Joint Compound on outer
layer only, when required for decorative purposes.
Vertical joint must be staggered on opposite sides of
the walls.

Two-Hour Cavity Shaft Sound Wall (Nonload-
Bearing) STC Over 50

Two and one-half-inch wide, minimum No. 25 gauge
“J” floor and ceiling runners.]

One-inch-thick SHEETROCK brand Gypsum Liner
Panels 24 inches wide - no screw attachment.

Minimum No. 25 gauge USG Steel C-H stud. Screws
not required to attach stud to runner. E-shaped studs
are used for closure panels at end walls or columns,
or in lieu of C-H stud. (if “J” runners are used at end
walls, the gypsum is fastened at the ends with 1%/;-
inch Type S screws, 12 inches on center.) The H-
Section of C-H stud normally faces shaft.

One and one-half-inch thick USG THERMAFIBER®
Sound Attenuation Blanket.

One-half-inch SHEETROCK FIRECODE® Type C or
%/g-inch SHEETROCK FIRECODE® Type X gypsum
panels applied vertically and attached with 1-inch
Type S screws at 12 inches on center. Joints and
screw heads are finished with SHEETROCK Joint
Tape and SHEETROCK Joint Compound on outer
layer only, when required for decorative purposes.
Vertical joints in the base layer must be staggered
with the vertical joints in the finish layer.

USG RC-1 resilient channels at 24 inches on center
horizontally and attached with %inch panhead
SCrews.

Three-Hour Cavity Shaft Wall (Nonload-Bearing)

Two and one-half-inch-wide, minimum No. 25 gauge
“J” floor and ceiling runners.

One-inch-thick SHEETROCK brand Gypsum Liner
Panels 24 inches wide - no screw attachment.

Minimum No. 25 gauge USG Steel C-H stud. Screws
not required to attach stud to runner. E-shaped studs
are used for closure panels at end walls or columns,
or in lieu of C-H stud. (If “J” runners are used at end
walls, the gypsum liner is fastened at the ends with
1%/, inch Type S screws, 12 inches on center.) The H-
Section of C-H stud normally faces shaft.

Gypsum panels attached as follows:

a. Base layer: %, inch SHEETROCK FIRECODE®
Type C gypsum panels applied vertically or
horizontally with 1 inch Type S screws at 24
inches on center in field and at edges.

b. Middle layer: %/, inch SHEETROCK FIRECODE®
Type C gypsum panels applied vertically or
horizontally with 1%/ inch Type S screws at 24
inches on center in field and at edges. When
applied vertically the joints must be staggered
with the base and finish layer joints.

c. Finish layer: %, inch USG SHEETROCK
FIRECODE® Type C gypsum panels applied
vertically or horizontally and attached with 27/,
inch Type S screws at 16 inches on center in
field and at edges - 6 inches from top, bottom
and ends.

Joint and screw heads on outer layer only are finished
with SHEETROCK Joint Tape and SHEETROCK Joint
Compound systems, when required for decorative
purposes.

SOLID AND VENT SHAFT SYSTEMS

Two-Hour 2-inch Solid Gypsum Partition (Nonload-
Bearing)

No. 22 gauge metal angles.

One-half-inch USG SHEETROCK FIRECODE Type C
gypsum panels laminated to core panels with
SHEETROCK Setting Type Joint Compound.

One-inch USG V-Edge Gypsum Coreboard 2 feet 0
inch wide (attachment - No. 22 gauge angle: 1 inch
Type S screws).

No. 22 gauge metal angles.

An alternative assembly sequence for F above:
Where construction is limited to application of gypsum
panels from one side, “L” runners are anchored to
floor and ceiling with suitable attachments at 24
inches on center. If “L” runners frame an opening in
concrete, a 2-inch-by-2-inch “L” runner is used to
permit fasteners to be driven further from concrete
edge. The 1 inch coreboard is fastened to angle
runners with two 1Y/,-inch Type S screws placed 3
inches in from each edge. Two layers of */, inch USG
SHEETROCK FIRECODE® Type C gypsum panels
are laminated to one side of 1 inch coreboard with all
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vertical joints being offset at least 3 inches. Joints
need not be taped or finished on inside.

Alternative Construction: As an alternative for all of
the above described constructions. Imperial Gypsum
Base of the same thickness and core type shall be
substituted for the gypsum panels. Joints on the face
layer, other than the inside of shaft or duct partitions,
may be covered with tape and the entire surface is
covered with a minimum of '/,; inch of USG Veneer
Plaster (Imperial or Diamond interior Finish) in
accordance with manufacturer’s directions.

USG Cavity Shaft Wall System

To provide a fire-resistive protection to corridor
ceilings or the underside of stairs.

USG “J” runners are attached to all existing horizontal
and vertical framing intersected at the boundaries of
the area to be protected. The “J” runners are attached
to the existing framing members using mechanical
fasteners spaced at a maximum of 24 inches on
center and having an assigned design load of 200
pounds in either shear or pullout. USG C-H studs of
the required gauge are attached to the “J” runners at
24 inches on center by means of two Types S-12, /,-
inch panhead screws to frame the walls and/or soffits
of the enclosures. Corners of the enclosure which do
not intersect existing framing are built up of two “J"
runners fastened together with two Type S-12, /,-inch
panhead screws at 24 inches on center. The USG C-
H studs are fastened to the “J” runners as previously
described. One-inch-thick SHEETROCK brand
Gypsum Liner Panels, 24 inches wide, is installed on
the interior face of the enclosure within the slots of the
C-H studs. No screw attachments are required.
Where the Gypsum Liner Panel intersects the “J”
runners against the existing horizontal and/or vertical
framing, 1%-inch Type S screws are installed at a
maximum of 12 inches on center.

Gypsum panels are attached to the exterior surfaces
of the framing in the manner required for the fire-
resistive rating as follows:

One-hour construction consists of one layer of %/ inch
SHEETROCK FIRECODE® Type C gypsum panels
applied parallel to the C-H studs, with all vertical joint
on studs. The panels are fastened to each C-H stud
and end “J" runners with 1-inch Type S screws 12
inches on center in the field and at edges. Joints and
screw heads on the outer face panels are finished
with SHEETROCK Joint Tape and SHEETROCK Joint
Compound.

Two-hour construction consists of a base layer of /,-
inch SHEETROCK FIRECODE® Type C panels
applied parallel to the C-H studs and attached with 1-
inch Type S screws at 24 inches on center in the field
and atedges. The finish layer of '/,-inch SHEETROCK
FIRECODE® Type C panels are applied either parallel
or normal to the C-H studs, with joints staggered 24
inches from the base layer. One and five-eights-inch
Type S screws at 12 inches on center in the field and
at edges fasten the finish layer. Joints and screw
heads on the outer layer only are finished with
SHEETROCK Joint Tape and SHEETROCK Joint
Compound.

4.0

5.0

6.0

USG Cavity Shaft Wall for Two-Hour Horizontal
Membrane or Horizontal Duct Shaft Protection

Basically the same as described in paragraph “G”
above, but uses three layers of '/, inch SHEETROCK
FIRECODE® Type C gypsum panels. (See Figure IlI-H
at the end of this report.) The base layer is applied
identical to the base layer described in item G.2.
above. The second layer is applied the same as the
base layer, except that joints are offset 24 inches and
1%/-inch type S screws are 4 inches on center. The
face layer is installed perpendicular to the C-H studs
with 2'/g-inch screws 12 inches on center. Butt joints
in face layer fall between C-H studs and are secured
with 1'/,-inch Type G screws 8 inches on center.
Treatment of wallboard joints and fasteners is not
necessary.

Materials

USG Steel C-H studs are roll formed from ASTM A
526 steel having a minimum yield strength of 33,000

psi.

Cement for laminating - SHEETROCK Setting Type
Joint Compound.

For taping and sealing joints - SHEETROCK Joint
Tape and SHEETROCK Joint Compound.

SHEETROCK FIRECODE® is a USG registered
trademark for a Type X core gypsum panel. Type C is
a USG trademark for an improved Type X core. USG
Type C panels may be substituted for any Type X
gypsum panel permitted by the code, provided the
panel thickness is the same.

INSTALLATION

USG Drywall Shaft Partition Systems shall be installed
in accordance with the fire rated assembly details and
other information contained in this report.

IDENTIFICATION

Face panels are bundled in two panel groups and
bound with a red, white and blue tape with panel
designation printed on the tape.

SHEETROCK brand Gypsum Liner Panels are
shipped unbundled in units with end banding. The
face and back paper is green. The long edges are
paper wrapped and have a ¥%g-inch bevel on top and
bottom edge. The back of each liner panel has an
Underwriters Laboratories, inc. Label that denotes UL
design U438, lists USG File No. R 1319 and identifies
the panel as USG Type SLX (shaft liners fire-rated).

EVIDENCE SUBMITTED

Results of fire-endurance tests conducted in accordance with
ASTME 119.
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7.0

CONDITIONS OF USE

The National Evaluation Service Committee finds that, in their
opinion, the USG® Drywall Shaft Partition Systems described
in this report are alternates to types of fire-resistive
construction specified in the 1990 BOCA National Building
Code, the 1988 Standard Building Code with 1989/1990
Revisions, and the 1988 Uniform Building Code with 1990
Accumulative Supplement, subject to the following conditions:

1.

The report does not include structural evaluation of
the products listed.

All cut openings and horizontal joints in metal-framed
shaft partitions with coreboard must be cased with
system metal framing.
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3. System G shaft walls are limited for use as corridor
ceilings or as the horizontal enclosure on the
underside of stairs (i.e. “Stair Soffits”).

4. Assembly described in paragraph H may be used to
protect two-hour horizontal ducts (horizontal duct
shafts) or where a two-hour horizontal membrane is
required and is not part of a floor/ceiling or roof/ceiling
assembly. This system is designed to support its own
dead weight only and should not be used where there
is an attic or loft above, or any probability of storage.

This report is subject to periodic re-examination. For
information on the current status of this report, contact the
ICC-ES.
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1 Hour Assembly

2 Hour Assembly

1" SHEETROCK BRAND R
GYPSUM LINER PANELS

== ==

Mechanical Fasterners 24" o.c.
spacing {max.} assigned working i

load 200 ibs.
T USG STEEL J.RUNNER : USG STEEL JRUMNER —
i
I TEEISOEIEESEEE T oF
H
USG STEEL'C-H §TUD U
SEALANT 112" SHEETROCK BRAND 5 t

FIRECODE "C” CORE i

GYPSUM PANEL - 2 Hours

518" SHEETROCK BRAND
FIRECODE "C" CORE
GYPSUM PANEL - 1 Hour

STEEL STUD -

SYSTEM G

SN USG STEEL E.8TUD (ES)
N OR STEEL JRUNNER (IR)
NN,
", "\,
™ DUCT SURFACE
\\ POWER-ACTUATED FASTENER 24° 0C,
X, k {VERTICAL 600 b, WITHDRAWAL -
NS HORIZONTAL 350 ib, SHEAR)

o
SO L = B P s W e
O )
B N SR i gy S G
) \\“ V. sueETROGK METAL TRIM
< L 35 SHEETROCK BRAND GYPSUM PANELS
FIRECODE C CORE - 3 LAYERS
ACOUSTICAL SEALANT

TYPE 5 PAN HEAD SCREWS

POWER-ACTUATED FASTENER 24° 0.C.
(VERTICAL 600 b WETHDRAWAL -
HORIZONTAL 358 b, SHEAR)

romeis: 1% SHEETROCK BRAND
GYFSUM LINERPANELS

|

USG STEEL JRUNNER ]|

USG STEEL C:HSTUD

CORNER REINFORCEMENT
(SOINT TREATMENT AND CORNER BEAD)

SYSTEM H



Grace Fireproofing Products

MONOKOTE MK-6, MK-6/HY and MK-6s
Product data and application instructions

Product Description

Monokote” MK-6"/HY® and MK-6s are single
component, spray applied, mill-mixed fire resistive

plasters. MK-6/HY and MK-6s have approval for use

on structural steel members and fluted decking to
provide up to four hours of fire protection, and on
flat plate cellular decking for up to three hours with
Spatterkote® SK-3.

Note: Monokote MK-6/HY and MK-6s afford the
same level of the fire protection at identical protec-
tion thicknesses. By simply specifying “Monokote
MK-6,” the fireproofing subcontractor can select the
product that will provide the most efficient fire
protection for the specific project conditions.

Features & Benefits

Monokote cementitious fireproofing offers many
significant advantages to the architect, owner, appli-
cator and building occupant. These include:

 Proven in-place performance
» Low in-place cost
* Fast, efficient application
» UL fire tested and factory inspected
* Building Code compliant

(ICBO, SBCCI, BOCA, ICC)
Delivery & Storage

a. All material to be used for fireproofing shall be
delivered in original unopened packages bearing
the name of the manufacturer, the brand and
proper UL labels for fire hazard and fire resistance
classifications.

b. The material shall be kept dry until ready for use.
Packages of material shall be kept off the ground,
under cover and away from sweating walls and

Performance Characteristics

other damp surfaces. All bags that have been
exposed to water before use shall be discarded.
Stock of material is to be rotated and used before
its expiration date.

Steel & Concrete Surfaces

a.

Prior to the application of Monokote MK-6, an
inspection shall be made to determine that all steel
surfaces are acceptable to receive fireproofing. The
steel shall be free of oil, grease, rolling compounds
or lubricants, loose mill scale, excess rust,
noncompatible primer, lock down agent or any
other substance that will impair proper adhesion.
Where necessary, the cleaning of steel surfaces to
receive fireproofing shall be the responsibility of
the general contractor.

b. The project architect shall determine if the

painted/primed structural steel to receive fireproof-
ing has been tested in accordance with ASTM
E119, to provide the required fire resistance rating.

. Many Fire Resistance Designs allow the use of

painted metal floor or roof-deck in place of galva-
nized decking. Painted decking must be UL listed
in the specific fire resistance designs and must
carry the UL classification marking. Consult your
local Grace sales representative for details.

d. Prior to application of Monokote MK-6, a bonding

c.

f.

agent, approved by the fireproofing manufacturer,
shall be applied to all concrete substrates to
receive MK-6.

Fireproofing to the underside of roof deck assem-
blies shall be done only after roofing application is
complete and roof traffic has ceased.

No fireproofing shall be applied prior to comple-
tion of concrete work on steel decking.

GRACE

Physical Properties

Recommended Specification

Typical Values

Test Method

20 kw/m2 peak heat release

20 kw/m?2 peak heat release

Dry density, minimum average 15 pcf (240 kg/m3) 15 pcf (240 kg/m3) ASTM E605
Bond strength 200 psf (9.6 KPa) 339 psf (16.2 KPa) ASTM E736
Compression, 10% deformation | 1,200 psf (51 KPa) 1,483 psf (71.0 KPa) ASTM E761
Air erosion Max 0.000 g/ft2 (0.00 g/m?) 0.000 g/ft2 (0.00 g/m?) ASTM E859
High velocity air erosion No continued erosion after 4 hours No continued erosion after 4 hours ASTM E859
Corrosion Does not contribute to corrosion Does not contribute to corrosion ASTM E937
Bond impact No cracking, spalling or delamination | No cracking, spalling or delamination | ASTM E760
Deflection No cracking, spalling or delamination | No cracking, spalling or delamination | ASTM E759
Resistance to mold growth No growth after 28 days No growth after 28 days ASTM G21
Surface burning characteristics Flame spread = 0 Flame spread = 0 ASTM E84
Smoke developed = 0 Smoke developed = 0
Combustibility Less than 5 MJ/m? total, Less than 5 MJ/m? total, ASTM E1354

Impact penetration

Max 6 cm? abraded

3.9cmsd

City of San Francisco

Abrasion resistance

Max 15 cm?3 abraded

8.3 cm3

City of San Francisco




g. Other trades shall not install ducts, piping, equip-
ment, or other suspended items until the
fireproofing is completed and inspected.

h. Other trades shall install clips, hangers, support
sleeves, and other attachments that penetrate the
fireproofing, prior to application of the fireproofing.

Mixing

a. Monokote Fireproofing shall be mixed by machine
in a conventional, plaster-type mixer or a continu-
ous mixer specifically modified for cementitious
fireproofing. The mixer shall be kept clean and
free of all previously mixed material. The mixer
speed in a conventional mixer shall be adjusted to
the lowest speed which gives adequate blending of

the material and a mixer density of 40-45 pcf
(640-720 kg/m?3) of material.

b. Using a suitable metering device and a conven-
tional mixer, all water shall be first added to the
mixer as the blades turn. Mixing shall continue
until the mix is lump-free, with a creamy texture.
All material is to be thoroughly wet. Target density
of 43 + 1 pef (688 £ 16 kg/m?) is most desirable.
Overmixing Monokote will reduce pumping rate.

Application
a. Application of Monokote Fireproofing can be
made in the following sequence:
1. For thicknesses of approximately /2 in. (13 mm)
or less, apply in one pass.
2. For thicknesses of % in. (16 mm) or greater, apply
subsequent passes after the first coat has set.

b. Spatterkote SK-3 shall be applied to all cellular
steel floor units with flat plate on the bottom and
to roof decking where required prior to application
of Monokote. Spatterkote shall be applied in
accordance with manufacturer’s application
instructions.

¢. Monokote Fireproofing material shall not be used
if it contains partially set, frozen or caked material.

d. The minimum average density shall be that
required by the manufacturer, listed in the UL Fire
Resistance Directory for each rating indicated,
ICBO Evaluation Report, as required by the
authority having jurisdiction, or minimum average
15 1Ibs/ft3 (240 kg/m3), whichever is greater.

e. Monokote shall be mixed with water at the job site.

f. Monokote Accelerator is to be used with
Monokote Fireproofing* to enhance set character-
istics and product yield. The Monokote
Accelerator is injected into the Monokote Fire-
proofing at the spray gun. Monokote Accelerator
shall be mixed and used according to manufactur-
ers recommendations.

www.graceconstruction.com

For technical assistance call toll free at 866-333-3SBM (3726)

Monokote, MK-6, HY and Spatterkote are registered trademarks of W. R. Grace & Co.—Conn.

We hope the information here will be helpful. It is based on data and knowledge considered to be true and accurate and is offered for the users’
consideration, investigation and verification, but we do not warrant the results to be obtained. Please read all statements, recommendations or
suggestions in conjunction with our conditions of sale, which apply to all goods supplied by us. No statement, recommendation or suggestion is
intended for any use which would infringe any patent or copyright. W. R. Grace & Co.—Conn., 62 Whittemore Avenue, Cambridge, MA 02140.

In Canada, Grace Canada, Inc., 294 Clements Road, West, Ajax, Ontario, Canada L1S 3C6.

This product may be covered by patents or patents pending.
MK-515G Printed in U.S.A. 06/10

g. Monokote is applied directly to the steel, at various
rates of application which will be job dependent,
using standard plastering type equipment or
continuous mixer/pump units. A spray gun, with a
properly sized orifice and spray shield and air
pressure at the nozzle of approximately 20 psi
(38 KPa), will provide the correct hangability,
density and appearance. NOTE: If freshly sprayed
Monokote does not adhere properly, it is probably
due to a too wet mix, poor thickness control, or an
improperly cleaned substrate.

Temperature & Ventilation

a. An air and substrate temperature of 40°F (4.4°C)
minimum shall be maintained for 24 hours prior to
application, during application and for a minimum
of 24 hours after application of Monokote.

b. Provisions shall be made for ventilation to properly
dry the fireproofing after application. In enclosed
areas lacking natural ventilation, air circulation
and ventilation must be provided to achieve a
minimum total fresh air exchange rate of 4 times
per hour until the material is substantially dry.

Field Tests

a. The architect will select an independent testing
laboratory (for which the owner will pay) to
sample and verify the thickness and density of the
fireproofing in accordance with the provisions of
ASTM E605, Standard Test Method for Thickness
and Density of Sprayed Fire-Resistive Material
Applied to Structural Members or Uniform Build-
ing Code Standard No. 7-6 Thickness and Density
Determination for Spray Applied Fireproofing.

b. The architect will select an independent testing
laboratory (for which the owner will pay) to
randomly sample and verify the bond strength of
the fireproofing in accordance with the provisions
of ASTM E736.

¢. Results of the above tests will be made available to
all parties at the completion of pre-designated
areas which shall have been determined at a pre-
job conference.

Safety

a. Monokote is slippery when wet. The general
contractor and applicator shall be responsible for
posting appropriate cautionary “SLIPPERY WHEN
WET” signs. Signs should be posted in all areas in
contact with wet fireproofing material. Anti-slip
surfaces should be used on all working surfaces.

b. Material Safety Data Sheets for Monokote
MK-6/HY and MK-6s are available on our web
site at www.graceconstruction.com or by calling
866-333-3SBM.

* Use of accelerator with MK-6s will provide rapid set but will not
result in yield increase.

Copyright 2010. W. R. Grace & Co.—Conn.
FA/PDF

GRACE



BXUV.N782 - Fire Resistance Ratings - ANSI/UL 263 Page 1 of 5

@ ONLINE CERTIFICATIONS DIRECTORY

Design No. N782
BXUV.N782
Fire Resistance Ratings - ANSI/UL 263

Page Bottom

Design/System/Construction/Assembly Usage Disclaimer

o Authorities Having Jurisdiction should be consulted In allcases as to the particular requirem ents covering the mstallation and use of UL
Certified products, equipm ent, system , devices, and m aterials.

o Authorities Having Jurisdiction should be consulted before construction .

O Fire resistance assem blies and products are develbped by the design subm itter and have been mvestigated by UL for com plance w ith
applicabl requirem ents. The published nfom ation cannot alw ays address every construction nuance encountered i the field.

o W hen field issues arise, it is recom m ended the first contact for assistance be the technicalservice staff provided by the product
m anufacturer noted for the design. Users of fire resistance assem blies are advised to consult the generalGuide Infom ation for each
product category and each group of assem blies. The Guide Infom ation nclides specifics conceming altemate m aterials and altemate
m ethods of construction .

o Only products which bear UL's Mark are considered Certified.

Fire Resistance Ratings - ANSI/UL 263

See General Inform ation for Fire Resistance Ratings - ANST/UL 263

Design No. N782
Decem ber14, 2012
Restrained Beam Ratings — 1, 1-1/2, 2, 3 and 4 Hr
Unrestrained Beam Ratings — 1, 1-1/2, 2, 3 and 4 Hr

Load Restricted for Canadian Applications — See Guide BXUV7

SEE ITEM
6

http://database.ul.com/cqi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=BX... 9/3/2013
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' SEE ITEM
6

-

1.Steel Beam — W 8x28 m 1 size.

2. Normal Weight or Lightweight Concrete — Com pressive strength, 3000 psi Fornom alweight concrete either
carbonate or siliceous aggregate m ay be used. Uni weight, 148 pcf. For lightw eight concrete unitweight 110 pcf.

3. Shear Connector — (Optibnal) T Studs, 3/4 in.diam headed type orequivalent per AISC specifications. W elded to
the top flange ofbeam through the steelflborunits.

4. Welded Wire Fabric — (Optional) T 6x6-10/10 SW G .
5. Steel Floor and Form Units* — 1-5/16 in.deep corrugated unis; or1-1/2 to 3 in.deep fluted units welded to beam .

6 . Spray-Applied Fire Resistive Materials* — Applied by m ixing w ith water and spraying in m ore than one coat to the
beam to the finalthicknesses shown belw . W hen fluted or corrugated steel flbor units are used, crest areas shallbe filled
w ith Spray-Applied Fire Resistive M aterials above the beam . Beam surfaces m ustbe clan and free of dirt, bose scale and
0il M In average and m .n ind. density o£15/14 pcfrespectively. M :n avg and m ;n ind density of 22/19 pcf respectively for
Types Z-106, Z-106 /HY ,Z-106/G .M 11 avg and m in ind density 0£40/36 pcfrespectively for Types AV650, Z-146,
Z-146PC and Z-146T cem entitibus m Xture. M avg and m ;n ind density o£50/45 pcf respectively for Types AV800,
Z-156,Z-156T and Z-156PC. Form ethod of density detem mation, see Design Infom ation Section.

The thicknesses of Spray-Applied Fire Resistive M aterials shown in the table below are applicabl when the beam s are
supporting solid concrete shbs or floor assem blies containing only fluted floor or form units w ith lightw eight concrete.

Min Thkns In.
Rating Hr Restrained Beam Unrestrained Beam
1 5/16 5/16
1-1/2 7/16 11/16
2 11/16 1
3 1-3/16 1-5/16
4 1-5/8 1-5/8

The thickness of Spray-Applied Fire Resistive M aterials shown in the tabk belbw are only applicabl when the beam s are
supporting solid, nom alweight, concrete slabs or floor assem blies containing only fluted floor or form units, topped w ith
nom alweight concrete.

Min Thkns In.

Rating Hr Restrained Beam Unrestrained Beam
1 5/16 5/16
1-1/2 3/8 5/8
2 9/16 7/8

http://database.ul.com/cqi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=BX... 9/3/2013
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The thickness of Spray-Applied Fire Resistive M aterials shown in the tablk belw are applicable when the thickness applied

to the beam s' ow er flange edges is reduced by one-half and the beam s are supporting sold concrete shbs or floor

assem blies containing only fiuted floor or form units w ith lightw eight concrete.

Min Thkns In.

Rating Hr Restrained Beam Unrestrained Beam
1 7/16+ 7/16+
1-1/2 7/16+ 3/4
2 11/16 1
3 1-3/16 1-7/16
4 1-11/16 1-15/16

+ I Thickness applied to beam s'ow er flange edges shallbe am ;n of1/4 in.

The thickness of Spray-Applied Fire Resistive M aterdals shown in the tabl belbw are applicable when the thickness applied

to the beam s' bw er flange edges is reduced by one-half and the beam s are supporting solid concrete slabs or fboor

assem blies containing only fiuted floor or form units w ith nom alw eight concrete.

Min Thkns In.

Rating Hr Restrained Beam Unrestrained Beam
1 7/16+ 7/16+
1-1/2 7/16+ 3/4
2 11/16 1-1/16
3 1-3/16 1-11/16
4 1-11/16 2-5/16

+ I Thikness applied to beam s'Iow er flange edges shallbe am in of1/4 in.

ARABIAN VERMICULITE INDUSTRIES I TypesMK-6/HY, MK-6/HY Extended Set, MK-10 HB, MK-10 HB Extended Set,
MK-6/HB,MK-6s,MK-6 GF, Z-106, Z-106/G, Z-146 nnvestigated for exteror use. Types AV650 and AV800 nnvestigated for

extemaluse.

W R GRACE & CO - CONN T Types MK-6/HY, MK-6/HY Extended Set, MK-10 HB, MK-10 HB Extended Set, MK-6 /HB,
MK-6s,MK-6 GF, RG, Z-106, Z2-106/G, 2-106 /HY, Z-146, Z-146T, Z146PC, 3-156, Z2-156T and Z-156PC investigated for

exteribruse.

GRACE KOREA INC I TypesMK-6/HY,MK-6/HY Extended Set, MK-10 HB, MK-10 HB Extended Set, MK-6 /HB, MK-65s,
MK-6 GF, Z-106,Z-106/G, Z-106/HY, Z-146 Investigated for exterbruse .

6A . Spray-Applied Fire Resistive Materials* — Applied by m &xing w ith water and spraying in m ore than one coat to
the beam to the finalthicknesses shown below . W hen fluted steel floor units are used, crest areas shallbe filled w ith
Spray-Applied Fire Resistive M aterials above the beam . Beam surfaces m ustbe clkan and free of dirt, bose scale and oil
M in average and m in ind. density 0of15/14 pcf respectively. Form ethod of densiy determ nation, see Design Inform ation

Section.

The thicknesses of Spray-Applied Fire Resistive M aterials shown in the table below are applicable when the beam s are
supporting sold concrete shbs or floor assem blies containing only fluted floor or form units w ith lightw eight concrete.

Min Thkns In.

Rating Hr Restrained Beam Unrestrained Beam
1 5/16 5/16
1-1/2 7/16 5/8
2 11/16 7/8
3 1-3/16 1-5/16

http://database.ul.com/cqi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=BX... 9/3/2013
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4 1-5/8 1-5/8

The thicknesses of Spray-Applied Fire Resistive Materials shown in the table bebw are applicabl when the beam s are
supporting solid concrete slabs or floor assem blies containing only fluted floor or form units w ith nom alw eight concrete.

Min Thkns In.
Rating Hr Restrained Beam Unrestrained Beam
1 5/16 5/16
1-1/2 3/8 5/8
2 9/16 7/8
3 1 1-5/16
4 1-7/16 1-5/8

ARABIAN VERMICULITE INDUSTRIES I Type MK-6 GF

GRACE KOREA INC I Type MK-6 GF

W R GRACE & CO - CONN I Type MK-6 GF.

6B. Spray-Applied Fire Resistive Materials* — Applied by m xing w ith water and spraying in m ore than one coat to
the beam to the finalthicknesses shown below . W hen fluted steel floor units are used, crest areas shallbe filled w ith
Spray-Applied Fire Resistive M aterdals above the beam . Beam surfaces m ustbe clan and free of drt, bose scale and oil
M in average and m in ind. density 0£22/20 pcf respectively. Form ethod of density determ nation, see Design Inform ation
Section.

The thicknesses of Spray-Applied Fire Resistive M aterials shown in the table below are applicable when the beam s are
supporting sold concrete shbs or floor assem blies containing only fluted floor or form units w ith lightw eight concrete.

Min Thkns In.

Rating Hr Restrained Beam Unrestrained Beam
1 5/16 5/16
1-1/2 7/16 9/16
2 5/8 13/16
3 1-1/16 1-1/4
4 1-5/8 1-5/8

The thicknesses of Spray-Applied

Fire Resistive Materials shown In the tabl bebw are applicable when the beam s are
supporting solid concrete slabs or floor assem blies containing only fluted floor or form units w ith nom alw eight concrete.

Min Thkns In.
Rating Hr Restrained Beam Unrestrained Beam
1 5/16 5/16
1-1/2 3/8 9/16
2 9/16 13/16
3 1 1-1/4
4 1-7/16 1-5/8

GRACE KOREA INC I Type Z-106/HY

W R GRACE & CO-CONN I Zz-106/HY

*Bearing the UL Classification M ark

Last Updated on 2012-12-14

http://database.ul.com/cqi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=BX... 9/3/2013
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Questibns? Print this page Tem s of Use Page Top

2013 UL LLC

W hen the UL LeafM ark is on the product, orwhen the word "Environm ent" is ncluded m the UL M ark, plase search the UL Environm ent
database for additional nfom ation regarding this product's certification .

The appearance of a com pany's nam e or product in this database does not in itself assure that products so dentified have been m anufactured
underUL's Folbw -Up Service. Only those products bearing the UL M ark should be considered to be Certified and covered underUL's Folow -Up
Service. Alw ays ok for the Mark on the product.

UL pem is the reproduction of the m aterialcontained In the Onlne Certification D irectory subject to the follow ing conditions: 1. The Guide

Inform ation, Assem blies, Constructions, Desins, System s, and/or Certifications (files) m ust be presented in their entirety and in a non-

m isleading m anner, w ithout any m anjpulation of the data (ordraw Ings). 2. The statem ent "Reprinted from the Online Certifications D frectory w ith
pem ission from UL" m ust appear adjcent to the extracted m aterial In addition, the reprinted m aterialm ust mnclude a copyright notice in the
folbw ing form at: "* 2013 UL LLC".

http://database.ul.com/cqi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=BX... 9/3/2013



PRODUCT DATA SHEET

SERIES LC ENDOTHERMIC SEALANT

PRODUCT DESCRIPTION

SpecSeal® Series LC Sealant is a latex-based, high solids firestop compound. This material, when
properly installed, will effectively seal penetration openings and joints against the spread of fire,
smoke, toxic gasses and water.

spreceeali

APPLICATIONS

SpecSeal® Series LC Sealant is designed primarily
for sealing penetrations for noncombustible penetrants.
SpecSeal Series LC has been tested and approved for
single metallic pipe penetrations up to 24" (610 mm) as
well as multiple penetrants through both masonry and
gypsum wallboard constructions. Additional systems
have been tested for steel sleeved penetrations as well
as some common electrical and communications cable
penetrations and joint penetrations. See STI's Product
& Application Guide as well as the UL Fire Resistance

SpecSeal® Series LC Sealant is engineered to adhere well to virtually all construction surfaces and
may be applied using a standard caulk gun or by troweling with a standard mason’s trowel or with
a putty knife.

SpecSeal® Series LC Sealant dries without shrinking to form a flexible shield against the propagation
of fire. Its premium latex binder system is totally resistant to water and will not re-emulsify after
drying. SpecSeal® Series LC Sealant is non-halogenated, contains no asbestos, inorganic fibers

. - | .
Directory for complete listings. or solvents
FEATURE BENEFIT
« Water-Based Easy installation, cleanup, and disposal.

+ Endothermic Fillers Absorb heat & release water.

+ High Solids Formula No shrinkage!

+ Paintable Paintable (when dry)
+ Safe ... No Solvents! Non-Halogenated! Low VOC’s
+Red Color Easy identification and inspection.

«Installer Friendly Excellent caulking properties along with high build

capabilities.

« Excellent Smoke Seal
+Flexible

PERFORMANCE

SpecSeal® Series LC Sealant is the basis for systems that meet the exacting criteria of ASTM E814 (UL1479) as well as the time-temperature requirements of
ASTM E119. Tested systems will provide up to a 3 hour rating utilizing as little as 1/4" (6 mm) of sealant depth (1/2" (13 mm) for 4 hours).

RSN FILL, VOID OR CAVITY MATERIALS FOR USE IN JOINT

N g SYSTEMS AND THROUGH-PENETRATION FIRESTOP

c @ us SYSTEMS. SEE UL DIRECTORY OF PRODUCTS CERTIFIED
FOR CANADA AND UL FIRE RESISTANCE DIRECTORY.

3L73
PHYSICAL PROPERTIES SPECIFICATIONS
Properties Series LC The firestopping sealant shall be a one-part, latex-based compound. The
sealant shall dry to form a flexible non-shrinking penetration seal and shall
Color Red o .
_ be capable of allowing pipe movement and shall contain no solvents, water
Odor Mild Latex soluble fillers, or inorganic fibers. The sealant shall be thixotropic and shall
Density 11.4 Ib./gal. be capable of caulking or troy\(eling on to vertical surfapes or overhead.
. The sealant shall be UL Classified and tested to the requirements of ASTM
Solids Content 80% £ 2% E814 (UL1479).
pH 7.4-84
In Service Temperature <120° F (<49° C) SPECIFIED DIVISIONS
Flame Spread 0* DIV. 7 07840 Through-Penetration Firestopping
Smoke Developed 10* DIV. 13 13900 Special Construction Fire Suppression & Supervisory
STC Rating (ASTM E90/ASTM C919) 61 Systems
VOC Content 0.33 Ib/gal.(40 g/L) ; ion — Fi ;
(EPA Method 24/ASTM D3960) DIV. 15 15250 Mechanical Insulation — Fire Protection
Shelf Life 12 Months DIV. 16 16050 Basic Electrical Materials & Methods
"ASTM E84 (UL723) @ 14% Surface coverage. (Modified test for sealants and caulks.)
=——— Technical Service 1-800-992-1180 ST Product Data Sheet © Series LC Endothermic Sealant  FOD-5003 06,/2007 ]
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INSTALLATION INSTRUCTIONS

GENERAL: Areas to be protected must be clean and free of oil, loose dirt, rust or scale. Installation temperatures must be between 35°F (2°C) and 100°F
(38°C). Allow product to dry a minimum of 24 hours before exposure to moisture.

SYSTEM SELECTION: Consult UL® Fire Resistance Directory, STI Product & Application Guide, or drawings provided by the manufacturer for specific details
concerning installation design and requirements.

FORMING: Some installations may require forming as either an integral part of the system or as an option to facilitate installation. In systems where forming is
required, mineral wool batting (3" (76 mm) nom. thickness, min. 4 Ib./cu. ft. 64 kg/m? density) is recommended. Mineral wool is to be highly compressed and
friction fitted into the opening. Position forming or packing material to allow for the proper depth of fill material.

INSTALLATION OF FILL MATERIAL: SpecSeal® Series LC sealant may be installed by caulking using a standard caulking gun or from bulk containers using a
bulk loading caulk gun, or by manually troweling using a mason’s trowel or putty knife. If the sealant tends to pull back from a surface, clean the surface with a
damp rag or sponge and reapply. Install sealant to required depth. Work sealant into all areas exercising care to eliminate voids or seams. The surface of the
sealant can be smoothed using a putty knife dipped in water. Adding water to the sealant itself is not recommended. Sealant (when dry) may be sanded and
painted using most non-solvent based paints. In gypsum wallboard penetrations, crown sealant a minimum of 1/4" (6 mm) from penetrant to wallboard surface
at a point approx. 1/2" (13 mm) or more from opening.

COVER PLATE: In some designs a galvanized steel cover plate (28 gauge) may be used to upgrade the fire resistance rating to 4 hours. Consult STI Product
and Application Guide for dimensional and fastening requirements.

LIMITATIONS: SpecSeal® Series LC Sealant is water-based and cures through the evaporation of water. Low temperatures as well as high humidity may retard
drying. Non-porous or impermeable backing materials, plates or coatings may retard the drying process. Do not paint or seal in any way that prevents contact
with air until sealant has dried through completely.

MAINTENANCE

Inspection: Installations should be inspected periodically for subsequent damage. Any damage should be repaired using SpecSeal® Series LC Sealant as per
the original approved design. Retrofit: When adding or removing penetrants, care should be taken to minimize damage to the seal. Reseal using SpecSeal®
Series LC Sealant as per the approved design. NOTE: New penetrants of a different nature than the original design may require a totally new firestop design or
extensive modifications to the existing design. Reseal openings as per the requirements of the modified design.

TECHNICAL SERVICE

Specified Technologies Inc. provides toll free technical support to assist in product selection and appropriate installation design. UL Systems, Material Safety
Data Sheets and other technical information is available at the Technical Library at www.stifirestop.com.

PRECAUTIONARY INFORMATION

Consult Material Safety Data Sheet for additional information on the safe handling and disposal of this material. Wash areas of skin contact with soap and
water. Avoid contact with eyes. The use of an OSHA or NIOSH approved mask for dust and mist environment is recommended. Apply in areas with ade-
quate ventilation.

CAUTION: COATING IS CONDUCTIVE UNTIL DRY. DO NOT APPLY TO OR IN THE PRESENCE OF ENERGIZED ELECTRICAL CONDUCTORS.

AVAILABILITY

SpecSeal® Series LC Sealant is available from authorized distributors worldwide. Consult factory for names and locations of the nearest sales representa-
tives or distributors.

Cat. No. Description Packaging Size

LC150 Endothermic Firestop Sealant 10.1 0z. Tube 18.2 cu in. (300 ml)
LC120 Endothermic Firestop Sealant 20 0z. Sausage 36 cu. in. (592 ml)
LC129 Endothermic Firestop Sealant 29 oz. Tube 52 cu. in. (858 ml)
LC155 Endothermic Firestop Sealant 5 gal. Palil 1,155 cu. in. (19 liters)

CITY OF NEW YORK MEA 129-96-M

IMPORTANT NOTICE: All statements, technical information, and recommendations contained herein are based upon testing believed to be reliable, but the accuracy and completeness thereof is
not guaranteed.

WARRANTY
Specified Technologies Inc. manufactures its goods in a manner to be free of defects. Should any defect occur in its goods (within one year), Specified Technologies Inc., upon prompt notification,
will at its option, exchange or repair the goods or refund the purchase price.

LIMITATIONS AND EXCLUSIONS:

THIS WARRANTY IS IN LIEU OF ALL OTHER REPRESENTATIONS EXPRESSED OR IMPLIED (INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR
USE) AND UNDER NO CIRCUMSTANCES SHALL SPECIFIED TECHNOLOGIES INC. BE RESPONSIBLE FOR ANY INCIDENTAL OR CONSEQUENTIAL PROPERTY DAMAGE OR
LOSSES. PRIOR TO USE, THE USER SHALL DETERMINE THE SUITABILITY OF THE PRODUCT FOR ITS INTENDED USE, AND THE USER ASSUMES ALL RISKS AND LIABILITY FOR
SUBSEQUENT USE.

No statement or recommendation not contained herein shall have any force or effect unless in an agreement signed by officers of seller and manufacturer.

MADE IN THE USA — COPYRIGHT © 2008 SPECIFIED TECHNOLOGIES, INC.

== Specified Technologies Inc.

200 Evans Way « Somerville, NJ 08876 | Toll Free: 800-992-1180 - F: 908.526.9623

2 STI Produc Data Sheet  Series LC Endothermic Sealant « FOD-5003 06/2007 Technical Service 1-800-992-1180 ===
www.stifirestop.com STI



PRODUCT DATA SHEET

spreceeali

SERIES LCI INTUMESCENT SEALANT

APPLICATIONS

PRODUCT DESCRIPTION

SpecSeal® LCI Sealant has a broad application
base designed to seal a wide variety of common
penetrations in light commercial and grouped
residential construction. Penetrant types include
insulated and non-insulated metallic pipes and
tubes, non-metallic pipes and tubes, and common
electrical service and power distribution, telephone,
data, and TV cabling. This product is also used in
conjunction with other SpecSeal® Products such
as SpecSeal® Firestop Collars and Wrap Strips to
protect larger plastic pipes.

See Table A for a summary application list.

SpecSeal® LCI Sealant is a versatile and economical intumescent product intended for firestopping a
wide array of applications in small commercial or grouped residential construction and other structures
with similar applications. SpecSeal® LCI Sealant is available in a single grade that has excellent caulk-
ing properties as well as high build properties on vertical or overhead surfaces. This single grade may be
caulked (standard cartridge or bulk loaded), knifed or troweled. In addition, SpecSeal® LCI Sealant does
not contain PCB's or asbestos.

SpecSeal® LCI Sealant is storage stable (when stored according to the manufacturer’'s recommenda-
tions), and will not separate or shrink when dried. SpecSeal® Series LCI Sealant will adhere to all com-
mon construction and penetrant materials and contains no solvents that might adversely effect plastic
pipes or cable jackets.

FEATURES
+ Economical: High performance without the high price!

« Highly Intumescent: Expands up to 8 times.

+ Excellent Smoke Seal

+ Water Resistant : Will not re-emulsify when dry.

+ Water-Based for easy installation, cleanup, and disposal.
« Acoustically Tested: Reduces noise transmission

« Safe...Low VOC’s, No Solvents, Non-Halogenated

* Paintable

PERFORMANCE

SpecSeal® LCI Sealant is the basis for systems that meet the exacting criteria of ASTM E814 (UL1479)
and ASTM E1966 (UL2079) as well as to the time-temperature requirements of ASTM E119 (UL263). LCI
provides up to a 2-hour fire rating for typical service penetrations through concrete or wood floors, concrete
or masonry walls, as well as gypsum board walls (3-hour for metallic pipe, conduit and tubing). SpecSeal®
LCI Sealant meets Class A finish requirements for Flame Spread and Smoke Development when tested in
accordance with ASTM E84 (UL723). SpecSeal® LCI Sealant is also acoustically tested, demonstrating
excellent sound attenuation properties.

£GG/-BN=] <2 ||

SYSTEM COMPATIBLE

PHYSICAL PROPERTIES
i i vﬁS’F/@ FILL, VOID OR CAVITY MATERIALS FOR USE IN JOINT
R st & ¢ SYSTEMS AND THROUGH-PENETRATION FIRESTOP
Color Red c us SYSTEMS. SEE UL DIRECTORY OF PRODUCTS CERTIFIED
FOR CANADA AND UL FIRE RESISTANCE DIRECTORY. APPROVED
Odor Mild Latex 3L
Density 9.0 Ib/gal (1.08 kglL)
pH 9.0
, SPECIFICATIONS
In Service Temperature <130°F (54°C) - - - -
The firestopping sealant shall be a water-resistant, intumescent latex sealant. The sealant when exposed
Flame Spread 0 to high heat or flame shall exhibit a free expansion of up to 8 times its original volume. The firestopping
Smoke Developed 5 sealant shall contain no water soluble nor hygroscopic ingredients and §ha|| be acoustically tested. The
. sealant shall be UL Classified and/or FM approved and tested to the requirements of ASTM E814 (UL1479)
e 1 Coto) 62 and shall meet Class A finish requirements when tested in accordance with ASTM E84 (UL723).
VOC Content 029lsigal (35091)
(EPA Method 24/ASTM D3960)
Shelf Life 2yrs SPECIFIED DIVISIONS
DIV. 7 07840 Through-Penetration Firestopping

Volume Expansion 10X Free Expansion
Storage Temp.

sealants and caulks)

30 (54 DIV. 13 13900 Special Construction Fire Suppression & Supervisory Systems
< ( - ) DIV. 15 15250  Mechanical Insulation — Fire Protection
* Tested to ASTM E84 (UL723) at 14% surface coverage (modified test for
DIV. 16 16050 Basic Electrical Materials & Methods
Technical Service 1-800-992-1180 STI Product Data Sheet © Series LCl Intumescent Sealant « FOD-5062 06,/2007 1
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Fig 1: METALLIC PIPES - Concrete/Masonry Floors & Walls

Fig 2: INSULATED METALLIC PIPES - Concrete/Masonry Floors & Walls

> v
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LCl Pipe Metallic N LCI
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Steel 2 <
Sleeve \ Floor \ ] [/
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Wool
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—_ . C—
. 4 Concrete
4 Wall

UL System No. C-AJ-1353
F Rating: 3 Hr « T Rating: 0 Hr
Steel or Iron Pipe: <12", Copper Pipe: <4"
Annulus: 0" to 2"
Sealant Depth: 1/4"
Forming Material: Nom 4 pcf mineral wool (2 1/4” Depth)

UL System No. W-J-1098
F Rating: 2 Hr« T Rating: 1/4, 3/4 & 1 Hr
Steel or Iron Pipe: <8", Copper Pipe: <4"
Annulus: 0" to 2"
Sealant Depth: 5/8"

Steel
Sleeve

Sealant /@ Mineral LCl Sealant
Wool ~_prrmmrmmr (Both Sides)
Steel Concrete
Sleeve Floor
[ \ ar
Ty H
4 |
a ? i .
Mineral
Wool AN
Eﬁ‘sﬁiﬁed Concrete Wall Insulated
Assembly Metallic
Pipe

UL System No. C-AJ-5138
F Rating: 2 Hr « T Rating: 3/4 or 1 Hr
Steel or Iron Pipe: 6", Copper Pipe: 4"
Pipe Covering: Max. 2" fiber glass or mineral wool pipe insulation.
Annulus: 1/4"to 1-5/8" « Sealant: 1/2"
Forming: Nom. 4 pcf mineral wool (3" depth)

SEALANT REQUIREMENTS IN CUBIC INCHES PER 1/4 INCH OF INSTALLED DEPTH*

Pipe Size Diameter of Opening (in.)

1.5 2.0 3.0 4.0 5.0 6.0 7.0 8.0 10 12 14 26
Trade Pipe
Size 0.D.
05" 0.840 0.3 0.6 16 3.0 43 6.9 95 12.4 195 281 383 1326 “Difrent SealantDepth?
1" 1.315 0.1 0.4 1.4 2.8 4.6 6.7 9.3 12.2 19.3 27.9 381 1324 12 Muligyby2
1.5" 1.900 1.1 2.4 4.2 6.4 8.9 11.9 18.9 27.6 378 1320 58" Muliplyby 25
2" 2.375 0.7 2.0 3.8 6.0 8.5 1.5 18.5 27.2 374 1316 1" Multiplyby 4
25" 2.875 0.1 15 33 5.4 8.0 109 180 267 369 1314 A Wil by S
3" 3.500 0.7 25 47 7.2 10.2 17.2 25.9 361 130.3
3.5" 4.000 18 3.9 6.5 9.4 16.5 25.1 353 1296
4" 4.500 0.8 3.0 5.6 8.5 15.6 24.2 344 1287
6" 6.625 11 4.0 1.1 19.7 209 1242
8" 8.625 4.9 13.6 238 118.0
10" 10.750 5.6 15.8  110.0
12" 12.750 6.6  100.8
24" 24.000 19.6

IMPORTANT NOTE: This table is for estimation purposes only. Consult UL Fire Resistance Directory or STI Product & Application Guide for specific installation requirements and limitations

Metric Estimation Table available upon request.

Fig. 3: ELECTRICAL, DATA OR COMMUNICATIONS - Gypsum Walls TABLE A: APPLICATIONS
TESTED AND CLASSIFIED FOR FIRE
1, 4 RESISTANCE
+ Metallic Pipes including steel, iron, or copper
ipe and tubing.
Cable LCI Sealant LCI Sealant PP 9
Bundle (Both Sides) Non-Metallic (Both Sides) + Nonmetallic Pipes, Conduits & Tubing
\ L || / Conduit / . )
« L including PVC, CPVC, ABS, and PEX.
- & +  Electrical & Electronic Cabling including
- - service entrance, power distribution, computer,
telephone, and television.
G | » | L «  Metal Ductwork including HVAC, bath and
Wallboard vﬂﬁf”m ] d 9
Assembly A:se n%?)rly ryer vents.
Y {4 «  Insulated Pipes including heating, cooling,
and condensation applications.
UL System No. W-L-3169 UL System No. W-L-2241
F Rating: 1, 2 Hr » T Rating: ¥4 and % FRating: 1, 2 Hr T Rating: 0, 4, 1, 1-3/4 «  Complete Wood Floor firestopping package
Up to 4-1/2” cable bundle <2”Rigid PVC or ENMT, CPVC, ABS . .
Annulus: 0”10 %« Sealant: 5/8” Annulus: 017« Sealant 5/8” for electrical, plumbing, HVAG, telephone, and

television.

9 STI Product Data Sheet © Series LCl Intumescent Sealant < FOD-5062 06,/2007

Technical Service 1-800-992-1180 _‘é
www.stifirestop.com
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INSTALLATION INSTRUCTIONS

GENERAL: Areas to be protected must be clean and free of oil, loose dirt, rust or scale. Installation temperatures must be between 35°F (2°C) and 100°F
(38°C). Allow product to dry a minimum of 24 hours before exposure to moisture.

SYSTEM SELECTION: Selection of an appropriate firestop system design is critical to the fire protection process. Space limitations preclude highly detailed
information pertaining to individual application systems. Please consult the Product & Application Guide as well as the UL® Fire Resistance Directory for

additional information.

FORMING: Some installations may require forming as either an integral part of the system or as an option to facilitate installation. In systems where forming
is required, mineral wool batts with a minimum nominal density of 4 PCF (64 kg/m?) are generally required. Cut forming material oversize to allow for tight
packing. Position forming material to allow for the proper depth of fill material.
FILL MATERIAL: SpecSeal® LCI Sealant may be installed by caulking using a standard caulking gun or from bulk containers using a bulk loading caulk

gun, or by manually troweling using a mason’s trowel or putty knife. If the sealant tends to pull back from a surface, clean the surface with a damp rag or
sponge and reapply. Work sealant into all areas exercising care to eliminate voids or seams. The surface of the sealant can be smoothed using a putty knife

dipped in water. Adding water to the sealant itself is not recommended. Sealant (when dry) may be painted using most non-solvent based paints.

Fig. 4: BARE & INSULATED METALLIC PIPES - Wood Floor Assemblies

Metallic
———— LCI

Pipe
P \\ Sealant

L

4/

~

Wood Floor s L(I:I t
Assembly ealan

UL System No. F-C-1074
F Rating: 1 & 2 Hr » T Rating: '4, 2 and 1 Hr
Steel, Iron or Copper: 4”+ Chase wall optional.
Annulus: 0”to 17 Sealant: 5/8” bottom, %" top

Insulated

/@/ Metallic Pipe
LCI

Sealant

N

Sela(l:alnt D/ Wood Floor
Assembly
UL System No. F-C-5043
F Rating: 1 & 2 Hr « T Rating: % and 1 Hr
Steel, Iron or Copper: 4”
Pipe covering: 17 Fiber Glass, Mineral fiber
or AB/PVC « Chase wall optional.
Annulus: 0”to 17 Sealant: 5/8” bottom, %" top.

In gypsum wallboard penetrations, apply a minimum
cove bead of 1/4” (6 mm) at the interface of the
penetrant with both exterior wall surfaces.

SMOKE SEALING: In some applications including
firestop collars, SpecSeal® LCI Sealant is
recommended as a smoke seal. It is suggested in
these applications that the sealant be applied to
both sides of walls. In floor applications, a sealing
bead is suggested top and bottom.

LIMITATIONS: SpecSeal® LCI Sealant is water-
based and cures through the evaporation of water.
Low temperatures as well as high humidity may
retard drying. Non-porous or impermeable backing
materials, plates, or coatings may retard the drying
process. Do not paint or seal in any way that pre-
vents contact with air until sealant has dried through
completely. This product has been designed to be
safe with plastics and has been used extensively and
successfully with a variety of different types of plastic
pipes, tubes, and plastic cable insulations. Variations
in these materials however, make it impossible to
guarantee compatibility. STI strongly recommends
that the user consult with the manufacturer of the
pipe, tubing, or cable in question regarding any
known sensitivities or potential restrictions before
applying this product.

Fig. 5: BARE & INSULATED METALLIC PIPES - Gypsum Walls

0

. LCI Sealant
Metallic (Both Sides)

Pipe
Ll _/

T~ Gypsum
Wallboard
Assembly

{4
UL System No. W-L-1222
F Rating: 1, 2 Hr « T Rating: %, %, 1 Hr
Steel or Iron pipe: 87, Copper pipe: 4”
Annulus: 0”to 27« Sealant: 5/8”

/1,
Insulated LCI Sealant
Metallic (Both Sides)
Pipe L | |
-
X

Gypsum | | -
Wallboard |
Assembly

\

4
UL System Nos. W-L-5121, W-L-5122
F Rating: 1, 2 Hr » T Rating: 1 Hr & 1/4 Hr
Steel or Iron pipe: 67, Copper pipe: 4”

Pipe covering: Max. 2" fiber glass,

%" AB/PVC or 2" mineral fiber
Annulus: 0”to 1-1/2" « Sealant: 5/8”

2
LCI Sealant
(Both Sides)
| L AC Line
Gypsum ] Set
Wallboard
Assembly

/
UL System No. W-L-8025
F Rating: 1, 2 Hr « T Rating: % Hr
AC Line Set: Two copper tubes,
one with %" AB/PVC and thermostat wire
Annulus: 0”to 17« Sealant 5/8”

Technical Service 1-800-992-1180
. www.stifirestop.com
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MAINTENANCE

No maintenance is normally required, however a periodic inspection of rated barriers is recommended to make sure that any new openings, modifications
of previously installed firestops, or areas exhibiting physical damage, have been properly sealed or repaired. Subsequent sealing or repairs should be
accomplished using SpecSeal® products per the original approved design.

RETROFIT: When adding or removing penetrants, care should be taken to minimize damage to the seal. Reseal using SpecSeal® products per the
approved design. NOTE: New penetrants of a different nature than the original design may require a totally new firestop design or extensive modifications
to the existing design. Reseal all openings as per the requirements of the modified design.

TECHNICAL SERVICE

Specified Technologies Inc. provides toll free technical support to assist in product selection and appropriate installation design. UL Systems, Material
Safety Data Sheets and other technical information is available through the Technical Library at www.stifirestop.com.

PRECAUTIONARY INFORMATION

Consult Material Safety Data Sheet for additional information on the safe handling and disposal of this material.

AVAILABILITY

SpecSeal® Series LCI Sealant is available from authorized STl distributors. Consult factory or website for the names and locations of the nearest sales
representatives or distributors.

ORDERING INFORMATION —
CAT. NO. DESCRIPTION 3
LCI300 Sealant 10.1 oz Tube 18.2 Cu In (300 ml) g

S

&

LCI305 Sealant 5 Gal Pail 1,155 Cu In (19.0 Liters)

A
LCI320 Sealant 20 oz Sausage 36 Cu in. (592 ml)
LCI329 Sealant 29 oz Quart Tube 52 Cu in. (858 ml)
Additional SpecSeal Products...
Series SSS Sealant Firestop Mortar
The industry's most versatile sealant provides the firestopping solutions for a wide range of Lightweight, versatile and economical! The best choice for large or complex installations.
tc(;)ggustible and noncombustible applications. Water-based intumescent sealant expands up SSP Firestop Putty

) . Available both in bar form and in pads, putty provides easy retrofit for through-penetrations and

Intumescent Wrap Strips

; . X o - economical protection for electrical boxes.
Three grades of intumescent wrap strips provide an unmatched combination of flexibility,

economy, and expansion (up to 30X). Systems for plastic pipes including FR Polypropylene up Pensil® Silicones

to 8" trade size! Sealants and foam for through-penetrations and construction joints. Unexcelled aging charac-
SSC & LCC Firestop Collars teristics and flexibility.

Easy to install, economical protection for ABS and PVC pipes (both solid and foam core) as Elastomeric Joint Seals

wellas CPVC, PVDF, and FRPP. LCC Collars are available up to 4" and SSC Collars are avail- New economical products for sealing construction joints. Choose caulk or spray applied

able up to 6" trade size. products tested to UL2079.

CITY OF NEW YORK MEA 211-01-M

IMPORTANT NOTICE: All statements, technical information, and recommendations contained herein are based upon testing believed to be reliable, but the
accuracy and completeness thereof is not guaranteed.

WARRANTY
Specified Technologies Inc. manufactures its goods in a manner to be free of defects. Should any defect occur in its goods (within one year), Specified
Technologies Inc., upon prompt notification, will at its option, exchange or repair the goods or refund the purchase price.

LIMITATIONS AND EXCLUSIONS:

THIS WARRANTY IS IN LIEU OF ALL OTHER REPRESENTATIONS EXPRESSED OR IMPLIED (INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR USE) AND UNDER NO CIRCUMSTANCES SHALL SPECIFIED TECHNOLOGIES INC. BE RESPONSIBLE
FOR ANY INCIDENTAL OR CONSEQUENTIAL PROPERTY DAMAGE OR LOSSES. PRIOR TO USE, THE USER SHALL DETERMINE THE
SUITABILITY OF THE PRODUCT FOR ITS INTENDED USE, AND THE USER ASSUMES ALL RISKS AND LIABILITY FOR SUBSEQUENT USE.
No statement or recommendation not contained herein shall have any force or effect unless in an agreement signed by officers of seller and manufacturer.

MADE IN THE USA - COPYRIGHT © 2008 SPECIFIED TECHNOLOGIES, INC.

=5 Specified Technologies Inc.

STI
200 Evans Way « Somerville, NJ 08876 | Toll Free: 800-992-1180 « F: 908.526.9623
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PRODUCT DATA SHEET

OBlazeStop

FIRESTOP PRODUCTS

SERIES WF300 INTUMESCENT FIRESTOP CAULK

APPLICATIONS

Type WF300 Caulk is used to seal through pen-
etrations and gaps in fire resistance rated wood
frame construction such as floor/ceilings and
walls or partitions. Most common penetrating
items were successfully tested with WF300.

PRODUCT DESCRIPTION

Type WF300 Caulk is a latex based, high solids firestop caulk. This material, when
properly installed, effectively seals penetration openings in wood frame construction
against the spread of fire, smoke and combustion byproducts.

Type WF300 Caulk is a single stage intumescent. When exposed to elevated tem-
peratures, WF300 expands rapidly to seal off voids left by the burning or melting of
combustible materials.

Type WF300 Caulk is storage stable (when stored according to manufacturer's recom-
mendations) and will not separate or shrink when dried. WF300 adheres tenaciously
to common construction materials such as lumber and gypsum board as well as typical
penetrant materials.

FEATURE BENEFIT

« Water Based Easy installation, cleanup and disposal

« Intumescent Expands with heat

j + Water-Resistant Will not re-emulsify

« Paintable

PERFORMANCE

Type WF300 Caulk is the basis for systems that meet the exacting criteria of ASTM E 814 (ANSI/UL1479) as well as the time/tempera-
ture requirements of ASTM E 119 (ANSI/UL263). UL Systems have been tested for wood frame construction and common penetrating
items with ratings up to 2 hours. See UL Directory for system information.

) RSN
e, 2 | (U,

FILL, VOID OR CAVITY MATERIALS FOR USE IN JOINT
SYSTEMS AND THROUGH-PENETRATION FIRESTOP
SYSTEMS. SEE UL DIRECTORY OF PRODUCTS CERTIFIED
FOR CANADA AND UL FIRE RESISTANCE DIRECTORY.

SYSTEM COMPATIBLE L
PHYSICAL PROPERTIES
Properties Series WF300 Properties Series WF300
Color Red Smoke Developed 20
Odor Mild Latex STC Rating (ASTM E90/ASTM C919) 61
Density 11.4 Ibs/gal (1.36 kg/L) VOC Content 33.3 Ib/gal. (40.0 glL)

Solids Content
pH
Max. In Service Temperature

Flame Spread

81%
741084
120° F (49° C)
o

(EPA Method 24/ASTM D3960)
Expansion Begins

Volume Expansion

Shelf Life

350°F (176°C)
>5X Free Expansion

12 Months

*ASTM E 84 (UL723) @ 14% surface coverage (modified test for caulks and sealants)

.

=—= Technical Service 1-800-992-1180
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Fig 1: Metal Pipe, Conduit, Tube

Fig 2: Plastic Pipe

Fig 3: Electrical Telecom/Data Cables

Metal Pipe

=N

WF300

Floor/Ceiling Chase Wall

UL System No. F-C-1053
F Rating: 1 hour « T Rating: 1 hour
Steel, Iron, Copper, Conduit/EMT: 4"
Annulus: 0" to 1/2"
Sealant Depth: 3/4" top, 5/8" bottom

Chasewall

Floor / Ceiling

WF300

UL System No. F-C-2014
F Rating: 1 hour « T Rating: 1 hour
PVS, CPVC (DWV or Closed): 2"
Annulus: 0"to 1/2"
Sealant Depth: 1/2" top, 1/2" bottom

SPECIFICATIONS

The firestopping sealant shall be a water-re-
sistant, intumescent, latex sealant Type WF
Firestop Caulk. The sealant when exposed to
high heat or flame shall exhibit a free expan-
sion of up to 4 times its original volume. The
firestopping sealant shall contain no water
soluble nor hygroscopic ingredients. The
sealant shall be UL Classified and tested to
the requirements of ASTM E814 (UL1479)
and shall meet Class A finish requirements
when tested in accordance with ASTM E84
(UL723).

Floor / Ceiling

WF300

UL System No. F-C-3010
F Rating: 1 hour « T Rating: 1 hour
Electrical, Telephone, or Data Cables
Annulus: 0" to 1/2"
Sealant Depth: 1/2" top, 1/2" bottom

Fig 4: Metal Pipe, Conduit, Tube

Fig 5: Electrical Telecom/Data Cables

Gypsum Wall

WF300

/

|

Metal Pipe

UL System No. W-L-1042
F Rating: 1 or 2 hour « T Rating: 1/4 hour
Steel, Iron, Copper, Conduit/EMT: 4"
Annulus: 0"to 1/2"

Gypsum Wall

it

Cables WF300 Caulk

UL System No. W-L-3036
F Rating: 1 or 2 hour « T Rating: 1/2 hour
Electrical, Telephone, or Data Cables
Annulus: 0" to 3/4"

SPECIFIED DIVISIONS Sealant Depth: 5/8" both sides Sealant Depth: 0" both sides

DIV. 7 07840 Through-Penetration Firestopping

DIV. 1313900 Special Construction Fire Suppression & Supervisory Systems

DIV. 1515250 Mechanical Insulation — Fire Protection

DIV. 16 16050 Basic Electrical Materials & Methods

SEALANT REQUIREMENTS IN CUBIC INCHES PER 1/4 INCH OF INSTALLED DEPTH*
Pipe Size Diameter of Opening (in.)
1.5 2.0 3.0 4.0 5.0 6.0 7.0 8.0 10 12 14 26

Trade Pipe
Size 0.D.
0.5" 0.840 0.3 0.6 1.6 3.0 4.8 6.9 9.5 124 195 281 38.3 132.6
1" 1.315 0.1 0.4 1.4 2.8 4.6 6.7 9.3 12.2 19.3 27.9 38.1 132.4
1.5" 1.900 11 2.4 4.2 6.4 8.9 11.9 18.9 27.6 37.8 132.0
2" 2.375 0.7 2.0 3.8 6.0 8.5 11.5 18.5 27.2 374 131.6
2.5" 2.875 01 1.5 3.3 5.4 8.0 10.9 18.0 26.7 36.9 1311
3" 3.500 0.7 2.5 4.7 72 10.2 17.2 25.9 36.1 130.3
3.5" 4.000 1.8 3.9 6.5 9.4 16.5 251 35.3 129.6
4" 4.500 - 0.8 3.0 5.6 8.5 15.6 24.2 34.4 128.7
6" 6.625 Different Sealant Depih? 11 40 11 197 299 1242
o apor | 12 Muttiply by 2
8 : 8.625 5 Ml by 25 4.9 13.6 23.8 118.0
10" 10.750 " Multiply by 4 5.6 15.8 110.0
12" 12.750 114" Multiply by 5 6.6 100.8
24" 24,000 19.6
IMPORTANT NOTE: This table is for estimation purposes only. Consult UL Fire Resistance Directory or STI Product & Application Guide for specific installation requirements and limitations
Metric Estimation Table available upon request.

STI Product Data Sheet © Series WF Intumescent Sealant < FOD-5085 06,2007
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INSTALLATION INSTRUCTIONS

GENERAL: Areas to be protected must be clean and free of oil, loose dirt, rust or scale. Installation temperatures
must be between 35° F to 100° F (2° C to 38° C). Allow product to dry a minimum of 24 hours before prior to exposure
to moisture.

SYSTEM SELECTION: Select appropriate UL Classified System. Refer to UL Fire Resistance Directory for more
information.

FORMING: Although not generally required, backing materials may be utilized to facilitate the installation of WF300
Caulk. In most wood frame construction applications, open or close cell polyethylene or polyurethane backer rod
may be used.

FILL MATERIAL: Type WF300 Caulk may be installed by caulking using a standard caulk gun or from bulk containers
using a bulk loading caulk gun, or by manually troweling using a mason’s trowel or putty knife. If the sealant pulls back
from surface, clean the surface with a damp rag or sponge and reapply. Work caulk into all areas and exercise care
to eliminate voids or seams. Surface of caulk can be smoothed using a putty knife dipped in water. Adding water to
caulk itself is not recommended. Type WF300 (when dry) may be sanded and painted using most non-solvent based
paints. In gypsum board construction, overlapping onto gypsum board paper by a minimum 1/4” (6 mm) is recom-
mended to assure adequate adhesion is maintained.

LIMITATIONS: Type WF300 Caulk is water based and cures through the evaporation of water. Low temperatures,
high humidity, the use of non-porous or impermeable backing materials, cover plates or coatings may retard the dry-
ing process. Do not paint or seal in any way that prevents contact with air until caulk has dried through completely.
Type WF300 Caulk has been designed to be safe for contact with plastics and has been used extensively and suc-
cessfully with a variety of different types of plastic pipes, tubes, and plastic cable insulations or jackets. Variations
in these materials, however, make it impossible to guarantee compatibility. STI strongly recommends that the user
consult with the manufacturer of the pipe, tubing, or cable in question regarding any known sensitivities or potential
restrictions before applying this product.

MAINTENANCE

Inspection: Installations should be inspected periodically for subsequent damage. Any damage should be repaired
using Type WF300 Caulk per the original approved design.

Retrofit: When adding or removing penetrants, care should be taken to minimize damage to the seal. Reseal using
Type WF300 Caulk per the original approved design. NOTE: New penetrants of a different nature than the original
design may require a totally new firestop design or extensive modifications to the existing design. Reseal all openings
as per the requirements of the modified design.

Technical Service 1-800-992-1180 STI Product Data Sheet © Series WF Intumescent Sealant « FOD-5085 06,/2007 3
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TECHNICAL SERVICE

Specified Technologies Inc. provides toll free technical support to assist in product selection and appropriate installation
design. UL Systems, Material Safety Data Sheets and other technical information is available through the Technical Library

at www.stifirestop.com.

PRECAUTIONARY INFORMATION

Consult Material Safety Data Sheet for additional information on the safe handling and disposal of this material. Wash
areas of skin contact with soap and water. Avoid contact with eyes. SEALANT IS CONDUCTIVE UNTIL DRY.

AVAILABILITY

Type WF300 Caulk is available from authorized STI distributors. Visit the company website at www stifirestop.com for
complete list of names and locations of nearest sales representatives or distributors. Available packages and additional
STl products for wood frame construction are listed below.

ORDERING INFORMATION

WF300 Intumescent Firestop Caulk is available in caulk tubes, sausages and pails.

Cat. No. Description

WF310 10.1 oz. Tube (300 ml) 18.2 cu.in.
WF329 29 oz. Tube (858 ml) 52 cu.in.
WF320 20 oz. Sausage (592 ml) 36 cu. in.
WF305 5 Gal. Pail (19.0 liters) 1,155 cu. in.

Additional STI Products for Wood Frame Construction...
SmokeBlock™ Sealer
A noncombustible caulk meeting ASTM E 136 for use in sealing penetrants and gaps in non-rated construction.

CITY OF NEW YORK MEA 440-04-M

IMPORTANT NOTICE: All statements, technical information, and recommendations contained herein are based upon testing believed to be reliable, but the accuracy and
completeness thereof is not guaranteed.

WARRANTY
Specified Technologies Inc. manufactures its goods in a manner o be free of defects. Should any defect occur in its goods (within one year), Specified Technologies Inc.,
upon prompt notification, will at its option, exchange or repair the goods or refund the purchase price.

LIMITATIONS AND EXCLUSIONS:

THIS WARRANTY IS IN LIEU OF ALL OTHER REPRESENTATIONS EXPRESSED OR IMPLIED (INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY
OR FITNESS FOR USE) AND UNDER NO CIRCUMSTANCES SHALL SPECIFIED TECHNOLOGIES INC. BE RESPONSIBLE FOR ANY INCIDENTAL OR
CONSEQUENTIAL PROPERTY DAMAGE OR LOSSES. PRIOR TO USE, THE USER SHALL DETERMINE THE SUITABILITY OF THE PRODUCT FOR ITS
INTENDED USE, AND THE USER ASSUMES ALL RISKS AND LIABILITY FOR SUBSEQUENT USE.

No statement or recommendation not contained herein shall have any force or effect unless in an agreement signed by officers of seller and manufacturer.

MADE IN THE USA - COPYRIGHT © 2008 SPECIFIED TECHNOLOGIES, INC.

== Specified Technologies Inc.

STL

200 Evans Way - Somerville, NJ 08876 | Toll Free: 800-992-1180 - F: 908.526.9623
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PRODUCT DATA SHEET

spreceealli

SERIES SSW INTUMESCENT WRAP STRIPS

APPLICATIONS

PRODUCT DESCRIPTION

SpecSeal® Wrap Strips are used for firestop-
ping combustible penetrants such as nonmetal-
lic pipes or pipe insulation.

Installations were developed for both “tuck-in
applications (where strips are secured around
the penetrant and slid into the opening) and
restraining collar assemblies (for surface mount-
ing). For larger openings or complex penetrant
configurations, systems were developed utilizing
wrap strips in conjunction with other SpecSeal®
products. SpecSeal® Wrap Strips are suitable
for use in all common forms of construction

»

SpecSeal® Wrap Strips are highly flexible, elastomeric strips designed to firestop combustible
penetrations in fire-rated floors, floor/ceilings, and walls. Convenient 12’ (3.7 m) rolls, or individu-
ally sized strips facilitate installation and minimize waste. Four grades are available to suit the
product to the application.

These products utilize STI's fast responding intumescent technology, providing very responsive
and highly directionalized expansion. Rapid expansion provides quick closure for burning com-
bustible penetrants.

When exposed to temperatures in excess of 250° F (121° C), the SpecSeal® Wrap Strip begins
to expand (intumesce) rapidly to form a dense, highly insulative char. Free expansion varies
according to the grade utilized (See Table A). Expansion continues up to temperatures of 1,000°

including concrete floors, concrete over steel F(538° C).
deck, concrete walls, concrete block walls,
gypsum board/stud walls, and wood floor/ceiling MEAITRE EENER
assemblies. * Rapid Expansion: Closes off burning penetrants faster.
* High Volume Char: Significant expansion seals off opening!

* Water-Resistant: No soluble or hygroscopic ingredients.

* Economical: 12’ (3.2 m) rolls or precut strips means no piecing...

less waste!
* Highly Flexible: No foil... soft...supple...easier to install!
*  Versatile: Performer for a wide range of complex applications.

PERFORMANCE

SpecSeal® Wrap Strips are the basis for systems that meet the exacting criteria of ASTM E 814 (UL1479). Systems were tested for all common
forms of construction and penetrants with ratings up to 3 and 4 hours (dependent upon grade of wrap strip utilized).

PHYSICAL PROPERTIES

Q}SSI Fleo FILL, VOID OR CAVITY MATERIALS CLASSIFIED BY UNDERWRITERS
LABORATORIES INC. ® FOR USE IN THROUGH-PENETRATION
c us FIRESTOP SYSTEMS.
373 SEE UL FIRE RESISTANCE DIRECTORY APPRUVED

See Table A. This material is extremely stable. Long term aging studies indicate no significant loss of physical properties nor significant change in
expansion properties after elevated temperature, humidity, and immersion testing. Consult factory for additional information.

TABLE A: PHYSICAL PROPERTIES
Catalog Number SSWBLU SSWBLU2 SSWRED SSWRED2 SSWBLU220 SSWBLU230 SSWBLU240 SSW125 SSW250 SSW375
Color Blue Blue Red Red Blue Blue Blue Gray Gray Gray
Thickness 3/16" (4.8 mm) 1/8” (3.2 mm) 1/4” (6 mm) 1/8” (3.2 mm) 1/8” (3.2 mm) 1/8" (3.2 mm) 1/8” (3.2 mm) 1/8” (3.2 mm) 1/4" (6 mm) 3/8” (10 mm)
Width 2" (51 mm) 2" (51 mm) 1-1/2" (38 mm) 1-1/2" (38 mm) 1-1/2" (38 mm) 3" (76 mm) 4" (102 mm) 1-1/2” (38 mm) 1-1/2" (38 mm) 1-1/2” (38 mm)
Length 12'(3.7m) 12'(3.7m) 12'(3.7m) 12'(3.7m) 8" (204 mm) 11-3/16” (284 mm) | 14-5/8" (356 mm) 8" (204 mm) 11-3/4” (298 mm) | 15-7/8” (403 mm)
Weight 3.01bs (1.4 kg) 0.7 Ibs (0.32 kg) 1.10 Ibs (0.52 kg) 1.101bs (0.52kg) [ 0.051bs (0.02kg) | 0.151bs (0.08 kg) | 0.31bs (0.12kg) | 0.051bs (0.02kg) | 0.21bs (0.10kg) | 0.41bs(0.18 kg)
Expansion System Two-Stage Single Stage Two-Stage Single Stage Single Stage Single Stage Single Stage Single Stage Single Stage Single Stage
Expansion Begins | 2o0. ((11501: 821;3 sét;%z 320°F (160° C) |20 F ((1152(} g)) o sstfa%ee 320°F (160°C) | 320°F (160°C) | 320°F (160°C) | 320°F(160°C) | 320°F (160°C) | 320°F (160°C) | 320°F (160° C)
Volume Expansion 20 to 30x 30 to 60x 16 to 24x 24 10 48x 30 to 60x 30 to 60x 30 to 60x 30 to 60x 30 to 60x 30 to 60x
In Service Temp 130°F (54°C) 130°F (54°C) 130°F (54°C) 130°F (54°C) 130°F (54°C) 130°F (54°C) 130°F (54°C) 130°F (54°C) 130°F (54°C) 130°F (54°C)
Oven Aging No Change (60°C) No Change (60°C) No Change (60°C) No Change (60°C) | No Change (60°C) | No Change (60°C) | No Change (60°C) | No Change (60°C) | No Change (60°C) | No Change (60°C)
Humidity Exposure| No Change No Change No Change No Change No Change No Change No Change No Change No Change No Change
(60°C;98% RH,) | (60°C;98%RH)| (60°C;98%RH) | (60°C;98% RH.) | (60°C;98%RH.) | (60°C;98% RH.) | (60°C;98% RH.) | (60°C;98% RH.) | (60°C;98% RH.) |(60°C;98% RH.)
ng.iﬁ;celerating Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass

STI www.stifirestop.com
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SPECIFICATIONS

The wrap strip material shall be highly flexible, intumescent material. The wrap strip shall contain no water soluble expansion ingredients and provide
a minimum of 16x free expansion. The intumescent wrap strip shall be faced on each side with plastic. The specified material shall be approved for
a wide range of applications including combustible and noncombustible penetrants when used by itself or in combination with other products from the
same manufacturer. The wrap strip shall be UL Classified and tested to the requirements of ASTM E 814 (UL1479).

SPECIFIED DIVISIONS

DIV. 7 —07 84 00 — Firestopping

DIV. 22 — 22 07 00 — Plumbing Insulation
DIV. 22 — 22 00 00 — Plumbing

DIV. 23 — 23 07 00 — HVAC Insulation

INSTALLATION INSTRUCTIONS

GENERAL: Areas to be protected must be free of oil, loose dirt, rust, or scale. In most cases, walls require symmetrical applications and wrap strips
must be applied to both sides. Wrap strips may be continuously wrapped or installed individually around the penetrant. When layers are installed
individually, butted ends in successive layers may be aligned or offset. When selecting a wrap strip grade, refer to TABLE B below.

TABLE B: WRAP STRIP GRADES

SSWRED
6” (152 mm)

SSWRED2
6” (152 mm)

SSWBLU
12" (305 mm)

SSWBLU2
12" (305 mm)

Max. Plastic Pipe Size

SYSTEM SELECTION: A variety of methods have been developed and System Selection: A variety of methods have been developed and UL Classified
using SpecSeal® Wrap Strips. Visit the Technical Library at www.stifirestop.com to locate precise system installation drawings.

TUCK-IN INSTALLATIONS: Encircle penetrant with wrap strip. Masking tape may be used to temporarily secure wrap strip. Secure wrap strip layers
in place using steel tie wire or foil tape as required. Slide wrap strip into opening and position dictated by individual UL System or STI design. Apply
SpecSeal® Sealant as required for smoke seal.

RESTRAINING COLLAR INSTALLATIONS: When surface mounted restraining collar systems are used, start by installing SpecSeal® Sealant into
annular space as a smoke seal. Although not always required by the UL System, sealing both sides of walls and floors is a recommended practice.
Encircle penetrant with wrap strip layers. Temporarily secure layers using masking tape or steel wire. Calculate the length of restraining collar required
to completely wrap around the outer diameter of the wrap strip layers plus an additional 1” (25 mm) overlap. Secure restraining collars with stainless
steel hose clamp positioned at the mid-point of the collar or symmetrically located steel screws as specified within the UL System. Refer to TABLE C
below to select appropriate restraining collar.

TABLE C: APPROPRIATE RESTRAINING COLLAR TYPES

SSWRED SSWRED2 SSWBLU SSWBLU2
SSWRC X X
SSWRC2 X X
WSC-8* X X
WSC-8RED** X X
WSC-12++* X X
SSWRC and SSWRC2 sold in 25’ (7.6 m) rolls and may be cut to length as required
*Single collar for 6” (152 mm) and 8" (204 mm) pipe only
**Single collar for 6” (152 mm) pipe only
***Single collar for 10" (254 mm) and 12" (305 mm) pipe only

For more information, refer to STI's “Product Estimation and Installation Sheet — Wrap Strip Collars” concerning the use of restraining collar.

POURED OR EMBEDDED INSTALLATIONS: Where excessive annular space exists, poured or embedded installations provide an economical
method of sealing large openings. Encircle penentrants with appropriate number of wrap strip layers securing wrap strip layers with steel tie wire or
foil tape as required. In floors, locate the bottom edge of wrap strip at the position specified in the UL System. In walls, locate the exposed edge
of wrap strip at the position specified in the UL System. After wrap strips are secured and positioned, back fill openings with SpecSeal® Firestop
Mortar or Sealant as required.

2 STI Product Data Sheet © Series SSW Intumescent Wrap Strip « FOD-5092 06,/2007
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These tables provide the information related to the firestopping of plastic pipes utilizing "tuck-in" or restraining
collar assemblies:

1. Number of layers.

2. Length of each layer and total number of required layers.

3. Length of restraining collar metal (with 1" (25 mm) min. added for overlap).

SSWRED WRAP STRIP AND RESTRAINING COLLAR REQUIREMENTS

Tsr?ie Pci>%e Length of Layers & Restraining Collar (RC) In Inches*

1st 2nd 3rd Total RC
1.5 1.9 75 75 8.7
2.0 24 9.1 9.1 10.3
25 29 10.7 12.3 22.9 13.6
3.0 35 12.6 141 26.7 15.5
35 4.0 14.1 15.7 17.3 474 18.7
4.0 45 15.7 17.3 18.8 51.8 20.3
6.0 6.63 224 24.0 255 14371 2722

'Requires double stack of 3layers of wrap strip “Requires WSCBRED restraining collar for 6 in. trade size pipe

SSWBLU WRAP STRIP AND RESTRAINING COLLAR REQUIREMENTS

Tsr?ztie P(i)%e Length of Layers & Restraining Collar (RC) In Inches*
1st 2nd 3rd 4th 5th Total RC
1.5 1.9 71 71 8.3
2.0 24 8.7 8.7 9.9
25 29 10.3 1.5 21.8 12.8
3.0 3.5 12.2 13.4 255 14.7
35 4.0 13.7 14.9 16.1 44.8 17.5
4.0 4.5 15.3 16.5 177 49.5 19.1
6.0 6.63 22.0 23.2 243 139.0" 26.0'
8.0 8.63 28.3 295 30.6 31.8 240.3? 32.82
10.0 10.75 35.0 36.1 37.3 38.5 367.23 39.6°
12.0 12.75 41.2 42.4 43.6 44.8 45.9 544.9* 47.34

Requires two stacks of 3 layers of wrap strip and WSC8 restraining collar. 2Requires two stacks of 4 layers of wrap strip and WSC8 restraining collar.
3Requires 2-1/2 stacks of 4 layers of wrap strip and WSC12 restraining collar.
+Requires 2-1/2 stacks of 5 layers of wrap strip and WSC12 restraining collar.

SSWRED2 and SSWBLU2 WRAP STRIP AND RESTRAINING COLLAR REQUIREMENTS

RESTRAINING COLLAR
INSTALLATION

Retainer Tabs

o3

Mounting
Tabs

1.Temporarily secure wrap strips to
pipe with masking tape. Measure
and cut collar to length, providing a
17 (25 mm) overlap.

2. Bend mounting tabs 90° away from collar.
Tightly secure to pipe or conduit with three #8
sheet metal screws or one stainless steel hose]
clamp.

3. Bend retainer tabs 90° toward pipe or conduit.
Tabs may be bent flush against pipe or
trimmed to a length sufficient to contain all
wrap strip layers.

Trade Pipe - .
Size oD Length of Layers & Restraining Collar (RC) In Inches
1st 2nd 3rd 4th 5th Total RC
1.5 1.9 6.8 6.8 79
20 24 8.3 83 95 4. Slide collar against floor or wall and secure
with appropriate steel fasteners and fender
2.5 2.9 9.9 10.7 20.6 1.9 washers
3.0 35 1.8 12.6 24.3 13.9
~) )
3.5 4.0 13.4 141 14.9 424 16.3
4.0 4.5 14.9 15.7 16.5 471 17.9
6.0 6.63 21.6 224 23.2 134.3 247
8.0 8.63 279 28.7 29.5 30.2 232.5? 31.12 G
10.0 10.75 34.6 35.3 36.1 36.9 357.4° 38.0°
12.0 12.75 40.8 41.6 42.4 43.2 44.0 530.14 45.34
"Requires two stacks of 3 layers of wrap strip and WSC8 restraining collar. 2Requires two stacks of 4 layers of wrap strip and WSC8 restraining collar.
3Requires 2-1/2 stacks of 4 layers of wrap strip and WSC8RED or WSC12 restraining collar.
“+Requires 2-1/2 stacks of 5 layers of wrap strip and WSC12 restraining collar.
* Metric dimensions available online at www.stifirestop.com.
=—— Technical Service 1-800-992-1180 STI Product Data Sheet © Series SSW Infumescent Wrap Strip * FOD-5092 06,/2007 3
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MAINTENANCE

Inspection: Installations should be inspected periodically for subsequent damage. Any damage should be repaired using SpecSeal® products per the
original approved design.

TECHNICAL SERVICE

Specified Technologies, Inc. provides toll free technical support to assist in product selection and installation design. Log onto the Technical Library at
www stifirestop.com or call the STI Technical Service Department to obtain UL System drawings, MSDSs, or other technical information.

PRECAUTIONARY INFORMATION

Consult Material Safety Data Sheet for additional information on the safe handling and disposal of this material. Wash areas of skin contact with soap
and water. Avoid contact with eyes.

AVAILABILITY
SpecSeal® Wrap Strips are available from authorized distributors. Consult factory for the names and locations of the nearest sales representatives or
distributors.
CATALOG NUMBER DESCRIPTION
RED & RED2 Wrap Strip & Accessories
SSWRED 12" x 1-1/2" x 1/4" (3.7 m x 38 mm x 6 mm) Intumescent Wrap Strip
SSWRED2 12’ x 1-1/2" x 1/8" (3.7 m x 38 mm x 3 mm) Intumescent Wrap Strip
SSWRC2 30 Gauge sheet metal restraining collar for <4” (102 mm) pipes (25’ (7.6 m) roll)
WSC-8RED Preformed restraining collar for 6” (152 mm) pipe
BLU & BLU2 Wrap Strip & Accessories
SSWBLU 12'x 2" x 316" (3.7 m x 51 mm x 5 mm) Intumescent Wrap Strip
SSWBLU2 12'x 2" x 1/8" (3.7 m x 51 mm x 3 mm) Intumescent Wrap Strip
SSWRC 30 Gauge sheet metal restraining collar for <4” (102 mm) pipes (25’ (7.6 m) roll)
WSC-8 Preformed restraining collar for 6” (152 mm) and 8” (204 mm) pipe
WSC-12 Preformed restraining collar for 10” (254 mm) and 12" (305 mm) pipe
Precut Wrap Strips
SSW125 1-1/2” (38 mm) x 1/8” (3 mm) strip sized for 2" (51 mm) trade size pipe
SSW250 1-1/2” (38 mm) x 1/4” (6 mm) strip sized for 3" (76 mm) trade size pipe
SSW375 1-1/2” (38 mm) x 3/8” (10 mm) strip sized for 4” (102 mm) trade size pipe
SSWBLU220 Precut strip sized for 2" (51 mm) trade size pipe
SSWBLU230 Precut strip sized for 3" (76 mm) trade size pipe
SSWBLU240 Precut strip sized for 4” (102 mm) trade size pipe

CITY OF NEW YORK MEA 130-96 M & MEA 212-01-M

IMPORTANT NOTICE: All statements, technical information, and recommendations contained herein are based upon testing believed to be reliable, but the accuracy and completeness thereof is
not guaranteed.

WARRANTY
Specified Technologies Inc. manufactures its goods in a manner to be free of defects. Should any defect occur in its goods (within one year), Specified Technologies Inc., upon prompt notification, wil
atits option, exchange or repair the goods or refund the purchase price.

LIMITATIONS AND EXCLUSIONS:

THISWARRANTY IS INLIEU OF ALL OTHER REPRESENTATIONS EXPRESSED OR IMPLIED (INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR USE) AND
UNDERNO CIRCUMSTANCES SHALL SPECIFIED TECHNOLOGIES INC. BE RESPONSIBLE FOR ANY INCIDENTAL OR CONSEQUENTIAL PROPERTY DAMAGE OR LOSSES. PRIORTO
USE, THE USER SHALL DETERMINE THE SUITABILITY OF THE PRODUCT FOR ITS INTENDED USE, AND THE USER ASSUMES ALL RISKS AND LIABILITY FOR SUBSEQUENT USE.
No statement or recommendation not contained herein shall have any force or effect unless in an agreement signed by officers of seller and manufacturer.

MADE IN THE USA - COPYRIGHT © 2008 SPECIFIED TECHNOLOGIES, INC.

STI
Specified Technologies Inc. * 200 Evans Way, Somerville NJ 08876 « Phone: 800.992.1180 * Fax: 908.526.9623

Specified Technologies Inc.
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System No. C-AJ-1353 “HNHHHHM ‘“H“l"lnm“ NHHHMHMH

F Rating - 3 Hr
T Rating - 0 Hr
L Rating At Ambient - Less Than 1 CFM/Lin Ft
L Rating At 400°F - Less Than 1 CFM/Lin Ft

=

Q/
Section A-A

1. Floor or Wall Assembly - Lightweight or normal weight (100-150 pcf or 1600-2400 kg/m3) concrete floor or wall. Min
thickness of concrete is shown in table in Item 4B. Floor may also be constructed of any min 6 in. (152 mm) thick
hollow-core Precast Concrete Units*. Wall may also be constructed of any UL Classified Concrete Blocks*. Max diam
of opening is 14 in. (356 mm). Max diam of opening in floors constructed of hollow-core is 7 in. (178 mm).

See Concrete Blocks (CAZT) or Precast Concrete Units (CFTV) categories in the Fire Resistance Directory for names
of manufacturers.

2. Steel Sleeve - (Optional) - Nom 14 in. (356 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe or No. 26 ga
(0.022 in. or 0.56 mm thick) sheet steel sleeve with square anchor flange spot welded to the sleeve at approx mid-height.
Sleeve cast or grouted in place flush with floor or wall surfaces. Steel pipe sleeve may project a max of 2 in. (51 mm)
beyond the floor or wall surfaces.

3. Through Penetrant - One metallic pipe, conduit or tube to be installed eccentrically or concentrically within the firestop
system. The annular space between the pipe, conduit or tube and the periphery of the opening shall be min 0 in. ( point
contact). The max annular space is 1 in. or 2 in. (25 or 51 mm) as shown in the table in Item 4B . Pipe, conduit or tube to
be rigidly supported on both sides of the floor or wall assembly. The following types and sizes of metallic pipes, conduits
and tubes may be used:

A. Steel Pipe - Nom 12 in. (305 mm) diam (or smaller) Schedule 5 (or heavier) steel pipe.

B. Iron Pipe - Nom 12 in. (305 mm) diam (or smaller) cast or ductile iron pipe.

C. Conduit - Nom 6 in. (152 mm) diam (or smaller) rigid steel conduit, nom 4 in. (102 mm) diam (or smaller) steel
electrical metallic tubing (EMT) or nom 4 in. (102 mm) diam (or smaller) flexible steel conduit.

D. Copper Pipe - Nom 4 in. (102 mm) diam (or smaller) Regular (or heavier) copper pipe.

E. Copper Tube - Nom 4 in. (102 mm) diam (or smaller) Regular L (or heavier) copper tube.
——
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3A. Through Penetrating Product* - Flexible Metal Piping - As an alternate to Item 3, one nom 2 in. (51 mm) diam (or
smaller) flexible steel pipe (with or without plastic jacketing) to be installed either concentrically or eccentrically within the
firestop system. The annular space between the pipe, conduit or tube and the periphery of the opening shall be min 0 in.
(0 mm or point contact). The max annular space is 1 or 2 in. (25 or 51 mm) as shown in the table in Item 4B. Pipe to be
rigidly supported on both sides of the floor or wall assembly.

OMEGA FLEX INC
GASTITE, DIV OF TITEFLEX
WARD MFGLLC
4. Firestop System - The firestop system shall consist of the following:

A. Packing Material - When required as shown in the table in Item 4B, min 4 pcf (64 kg/m3) mineral wool batt
insulation compressed and tightly packed to min 2-1/4 in. (57 mm) thickness. Packing material recessed from top
surface of floor or both surfaces of wall as required to accommodate fill material (ltem 4B). When packing
material is shown as being optional, mineral wool or glass fiber insulation or polyethylene foam backer rod may
be used as a permanent form to facilitate installation of the fill material. In floors constructed of hollow-core
precast concrete units, packing material to be recessed from both top and bottom surfaces of floor, as required
to accommodate fill material (Item 4B). When steel sleeve projects from top of floor or from both sides of wall,
the thickness of mineral wool batt packing material should be increased by an amount equal to the distance that
the sleeve extends past the floor or wall surface.

B. Fill, Void or Cavity Material* - Sealant - Fill material applied within annulus, flush with top surface of floor
assembly or top edge of steel sleeve. In walls and in floors constructed from hollow core precast concrete units,
fill material applied symmetrically on both sides of assembly flush with wall/floor surfaces or both ends of steel
sleeve. At point contact location, apply min 1/4 in. (6 mm) diam bead of fill material at pipe/concrete interface or
pipe/steel sleeve interface on top surface of floor or both surfaces of wall or precast concrete units. The fill
material thickness shall be as specified in the following table:

Min Concrete Max . Min Fill
Thickness Ssléeé?/L Annular Space, I\P/IEzla(t:Ie(lr?gl Material Thickness|F Rating
in. (mm) in. (mm) in. (mm)
2-1/2 (64) Optional 2 (51) Required 1/4 (6) 3 hr
4-1/2 (114) Optional 1(25) Optional 1/2 (13) 2 hr

SPECIFIED TECHNOLOGIES INC - SpecSeal LCI Sealant

*Bearing the UL Classification Mark
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System No. C-AJ-5102

F Rating - 1-1/2 Hr
T Rating - 1 Hr

=
GTT

Section A-A

1. Floor or Wall Assembly - Min 2-1/2 in. (64 mm) thick reinforced lightweight or normal weight (100-150 pcf or 1600-2400
kg/m3) concrete or 3 in. (76 mm) thick reinforced lightweight or normal weight concrete wall. Wall may also be constructed of
any UL Classified Concrete Blocks*. Max diam of opening is 8 in. (203 mm).

See Concrete Blocks (CAZT) category in the Fire Resistance Directory for names of manufacturers.

2. Through Penetrant - One metallic pipe or tubing to be centered within the firestop system. Pipe or tubing to be rigidly
supported on both sides of floor or wall assembly. The following types and sizes of metallic pipes or tubing may be used:

A. Steel Pipe - Nom 4 in. (102 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.
B. Iron Pipe - Nom 4 in. (102 mm) diam (or smaller) cast or ductile iron pipe.
C. Copper Tubing - Nom 4 in. (102 mm) diam (or smaller) Type L (or heavier) copper tubing.
D. Copper Pipe - Nom 4 in. (102 mm) diam (or smaller) Regular (or heavier) copper pipe.
3. Pipe Coverings* - One of the following types of pipe coverings shall be used:

A. Pipe and Equipment Covering Materials* - Nom 1-1/2 in. (38 mm) thick hollow cylindrical heavy density (min 3.5 pcf or
56 kg/m3) glass fiber units jacketed on the outside with an all service jacket. Longitudinal joints sealed with metal fasteners
or factory-applied self- sealing lap tape. Transverse joints secured with metal fasteners or with butt tape supplied with the
product. The annular space between the insulated through penetrant and periphery opening shall be a nom 1/2 in. (13 mm).

See Pipe and Equipment Covering-Materials - (BRGU) category in the Building Materials Directory for names of
manufacturers. Any pipe covering material meeting the above specifications and bearing the UL Classification Marking with
a Flame Spread Index of 25 or less and a smoke Developed Index of 50 or less may be used.

B. Pipe Covering Materials* - Nom 1-1/2 in. (38 mm) thick unfaced mineral fiber pipe insulation sized to the outside diam of
pipe or tube. Pipe insulation secured with min 8 AWG steel wire spaced max 12 in. (305 mm) OC. The annular space
between the insulated through penetrant and periphery opening shall be a nom 1/2 in.(13 mm).

IIG MINWOOL L L C - High Temperature Pipe Insulation 1200, High Temperature Pipe Insulation BWT or High
Temperature Pipe Insulation Thermaloc.

C. Sheathing Material* - Used in conjunction with Item 3B. Foil-scrim-kraft or all service jacket material shall be wrapped
around the outer circumference of the pipe insulation (Item 3B) with the kraft side exposed. Longitudinal joints and
transverse joints sealed with metal fasteners or butt tape.

See Sheathing Materials (BVDV) category in the Building Materials Directory for names of manufacturers. Any sheathing
material meeting the above specifications and bearing the UL Classification Marking with a Flame Spread Index of 25 or
less and a Smoke Developed Index of 50 or less may be used.

4. Firestop System - The firestop system shall consist of the following:

A. Packing Material - Min 2 in. (51 mm) thickness of min 4 pcf (64 kg/m3) mineral wool batt insulation firmly packed into
opening as a permanent form. Packing material to be recessed from top surface of floor or from both surfaces of wall to
accommodate the required thickness of fill material.

B. Fill, Void or Cavity Material* - Sealant - Min 1/2 in. (13 mm) thickness of fill material applied within the annulus, flush with
top surface of floor or with both surfaces of wall.

SPECIFIED TECHNOLOGIES INC - SpecSeal Series SSS Sealant or SpecSeal LCI Sealant
*Bearing the UL Classification Mark
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System No. C-AJ-5138 |||||||||H|“”|| ‘||||H|H||HH“ m”mHHMHH

F Rating - 2 Hr
T Ratings - 3/4 and 1 Hr (See Item 2)

Section A-A

1. Floor or Wall Assembly - Min 2-1/2 in. thick reinforced lightweight or normal weight (100-150 pcf) concrete floor. Floor
may also be constructed of any min 6 in. thick hollow-core Precast Concrete Units*. Wall may also be constructed of
any UL Classified Concrete Blocks*. Max diam of opening is 12 in. Max diam of opening in floors constructed of
hollow-core precast concrete units is 7 in.

See Concrete Blocks (CAZT) or Precast Concrete Units (CFTV) categories in the Fire Resistance Directory for names
of manufacturers.

2. Steel Sleeve (Optional) - Nom 12 in. diam (or smaller) Schedule 10 (or heavier) steel pipe cast or grouted into floor or
wall assembly. Steel sleeve may be installed flush or may project a max 2 in. beyond the floor or wall surfaces. When
steel sleeve is used, the T Rating is 3/4 hr. When steel sleeve is omitted in min 4-1/2 in. thick concrete , the T
Rating is 1 hr.

3. Through Penetrant - One metallic pipe or tube to be installed eccentrically or concentrically within the firestop system.
Pipe or tube to be rigidly supported on both sides of the floor or wall assembly. The following types and sizes of metallic
pipes and tubes may be used:

A. Steel Pipe - Nom 6 in. diam (or smaller) Schedule 5 (or heavier) steel pipe.

B. Iron Pipe - Nom 6 in. diam (or smaller) cast or ductile iron pipe.

C. Copper Pipe - Nom 4 in. diam (or smaller) Regular (or heavier) copper pipe.

D. Copper Tube - Nom 4 in. diam (or smaller) Regular L (or heavier) copper tube.
4. Pipe Coverings - One of the following types of pipe coverings shall be used:

A. Pipe and Equipment Covering Materials* - Nom 2 in. thick hollow cylindrical heavy density (min 3.5 pcf) glass fiber
units jacketed on the outside with an all service jacket. Longitudinal joints sealed with metal fasteners or
factory-applied self-sealing lap tape. Transverse joints secured with metal fasteners or butt tape supplied with the
product.

See Pipe and Equipment Covering Materials (BRGU) category in the Building Materials Directory for names of
manufacturers. Any pipe covering material meeting the above specifications and bearing the UL Classification
Marking with a Flame Spread Index of 25 or less and a Smoke Developed Index of 50 or less may be used.

Specified Technologies Inc. 210 Evans Way Somerville, NJ 08876
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B.

Pipe Covering Materials* - Nom 2 in. thick unfaced mineral fiber pipe insulation having a nom density of 3.5 pcf (or
heavier) and sized to the outside diam of pipe or tube. Pipe insulation secured with min No. 8 AWG steel wire spaced
max 12 in. OC.

OWENS CORNING HT INC, DIV OF

OWENS CORNING - High Temperature Pipe Insulation 1200, High Temperature Pipe Insulation BWT and High
Temperature Pipe Insulation Thermaloc

Sheathing Material* - Used in conjunction with Item 4B. Foil-scrim-kraft or all service jacket material shall be
wrapped around the outer circumference of the pipe insulation (Item 4B) with the kraft side exposed. Longitudinal
joints and transverse joints sealed with metal fasteners or butt tape.

See Sheathing Materials (BVDV) category in the Building Materials Directory for names of manufacturers. Any
sheathing material meeting the above specifications and bearing the UL Classification Marking with a Flame Spread
Index of 25 or less and a Smoke Developed Index of 50 or less may be used.

5. Firestop System - The firestop system shall consist of the following:

A.

0p)

T1

Packing Material - Min 4 pcf mineral wool batt insulation compressed and tightly packed into opening as a
permanent form . Packing material recessed from top surface of floor or both surfaces of wall as required to
accommodate fill material (Item 5B). In floors constructed of hollow-core precast concrete units, packing material to
be recessed from both top and bottom surfaces of floor, as required to accommodate fill material (Item 5B). When
steel sleeve projects from top of floor or from both sides of wall, the thickness of mineral wool batt packing material
should be increased by an amount equal to the distance that the sleeve extends past the floor or wall surface.
Packing material depth is dependent upon several variables, as shown in the table under Item 5B.

Fill, Void or Cavity Material* - Sealant - Fill material applied within annulus, flush with top surface of floor assembly
or top edge of steel sleeve. In walls, fill material applied within annulus flush with both surfaces of wall assembly or
both ends of steel sleeve. In floors constructed of hollow-core precast concrete units, fill material installed
symmetrically on both surfaces of floor. Fill material depth is dependent upon several variables, as shown in the
following table:

: Min Packing Min
Wawltlpwiléll(onoers%r in Annula};Space, Material Fill Material
o ) Depth, in. Depth, in.
2-1/2 1/4 to 5/8 1-1/2 1
4-1/2 1/4 to 1-5/8 3 1/2

SPECIFIED TECHNOLOGIES INC - SpecSeal LCI Sealant
*Bearing the UL Classification Mark
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System No. F-A-2077 ‘H ‘H“H ‘ m ‘ HH“H“WH ‘ ‘ ‘ H““N“H ‘ ‘“ ‘H

F Rating - 2 Hr
T Rating - 0 Hr
L Rating At Ambient - Less Than 1 CFM/sq ft
L Rating At 400 F - Less Than 1 CFM/sq ft

@ @

Section A-A

1. Floor Assembly - Min 2-1/2 in. (64 mm) thick reinforced lightweight or normal weight (100-150 pcf or 1600-2400 kg/m3)
concrete floor assembly. Diam of floor opening to be 1/2 in. (13 mm) larger than outside diam of penetrant. Max diam of
opening is 5 in. (127 mm).

2. Metallic Sleeve - (Optional) - Nom 5 in. (127 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe or nom 5 in. (127 mm)
diam (or smaller) No. 26 GA (0.022 in. or 0.56 mm thick) sheet metal sleeve with square flange spot welded to the sleeve at
approx mid-height and sized to be a min of 2 in. larger than the sleeve diam cast or grouted into floor assembly, flush with floor
surfaces. Inside diam of metallic sleeve to be 1/2 in. (13 mm) larger than outside diam of penetrant.

3. Through Penetrants - One nonmetallic pipe or conduit to be centered within the opening. Pipe to be rigidly supported on both
sides of floor assembly. The following types and sizes of nonmetallic pipes and conduits may be used:

A. Polyvinyl Chloride (PVC) Pipe - Nom 4 in. (102 mm) diam (or smaller) Schedule 40 solid or cellular core PVC pipe for
use in closed (process or supply) or vented (drain, waste or vent) piping systems.

B. Rigid Nonmetallic Conduit+ - Nom 4 in. (102 mm) diam (or smaller) Schedule 40 PVC conduit installed in accordance
with the National Electric Code (NFPA No. 70).

C. Chlorinated Polyvinyl Chloride (CPVC) Pipe - Nom 4 in. (102 mm) diam (or smaller) SDR17 SDR13.5 CPVC pipe for
use in closed (process or supply) piping systems.

D. Acrylonitrile Butadiene Styrene (ABS) Pipe - Nom 4 in. (102 mm) diam (or smaller) Schedule 40 solid or cellular core
ABS pipe for use in closed (process or supply) or vented (drain, waste or vent) piping systems.

E. Flame Retardant Polypropylene (FRPP) Pipe - Nom 3 in. (76 mm) diam (or smaller) Schedule 40 FRPP pipe for use in
closed (process or supply) or vented (drain, waste or vent) piping systems.

F.  Electrical Nonmetallic Tubing (ENT)+ - Nom 2 in. (51 mm) diam (or smaller) PVC tubing installed in accordance with
the National Electrical Code (NFPA 70).

]
— V= Specified Technologies Inc. 210 Evans Way Somerville, NJ 08876
—— Reproduced courtesy of Underwriters Laboratories, Inc.
STI Created or Revised: January 2, 2009 ® E-A-2077
(800)992-1180 e (908)526-8000 e FAX (908)231-8415 e E-Mail:techserv@stifirestop.com e Website:www.stifirestop.com PAGE 1 OF 2




4. Firestop System - The firestop system shall consist of the following:

A. Fill, Void or Cavity Material* - Wrap Strip - Nom 1/8 in. (3.2 mm) or 3/16 in. (4.8 mm) thick intumescent material faced
on both sides with a plastic film, supplied in 2 in. (51 mm) wide strips. A stack of two single layers of wrap strip to be
wrapped around the through penetrant with butted seams and joints. Stacked wrap strips secured together with aluminum
foil tape around entire circumference with min 1 in. (25 mm) tape overlap. Stacked wrap strips slid into annular space until
bottom edge of wrap strip protrudes 1/2 in. (13 mm) below bottom surface of floor. When nom 3 in. (76 mm) diam or
smaller penetrants are used, min height of wrap strip stack is 3 in. (76 mm). When nom 3-1/2 or 4 in. (89 or 102 mm)
diam penetrants are used, min height of wrap strip stack is 4 in. (102 mm).

SPECIFIED TECHNOLOGIES INC - SpecSeal BLU Wrap Strip or SpecSeal BLU2 Wrap Strip

Al. Fill, Void, or Cavity Material* - Wrap Strip - As an alternate to Item 4A, nom 1/8 in. (3.2 mm) thick intumescent material
faced on both sides with a plastic film sized to fit the OD of the pipe. See table for min width of intumescent wrap strip.
The wrap strip is continuously wrapped around the outer circumference of the pipe once and slid into the annular space
and held in place with one layer of aluminum foil tape. For nom 3 in. (76 mm) and 4 in. (102 mm) diam through
penetrants, the wrap strips slid into annular space until bottom edge of wrap strip protrudes 1/2 in. (13 mm) below bottom
surface of floor. For nom 2 in. (51 mm) diam through penetrants, the wrap strips are installed such that the bottom edge is
recessed a nom 3/4 in. (19 mm) from the bottom surface of the concrete floor.

Nom Pipe Diam, In. (mm) Wrap Strip Wrap Strip Width, In (mm)
2 (51) BLU 220 1-1/2 (38)
3(78) BLU 230 3 (76)
4 (102) BLU 240 4 (102)

SPECIFIED TECHNOLOGIES INC - SpecSeal BLU220, BLU230, or BLU240 Wrap Strip

B. Fill Void or Cavity Materials* - Sealant - Min 1/2 in. (13 mm) thick bead of fill material applied at the wrap strip/steel
sleeve or concrete floor interface on the top surface of the floor.

SPECIFIED TECHNOLOGIES INC - SpecSeal LCI Sealant or SpecSeal Series SSS Sealant
+Bearing the UL Listing Mark

*Bearing the UL Classification Mark
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F Rating - 2 Hr
T Rating - 2 Hr
L Rating At Ambient - Less Than 1 CFM/sq ft
L Rating At 400 F - Less Than 1 CFM/sq ft
W Rating - Class 1 (See Item 4B)
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Section A-A

Floor Assembly - The fire rated concrete and steel deck floor assembly shall be constructed of the materials and in the
manner specified in the individual D900 Series designs in the UL Fire Resistance Directory and as summarized below:

A. Concrete - Min 2-1/2 in. (64 mm) thick reinforced lightweight or normal weight (100-150 pcf or 1600-2400 kg/m3)
concrete topping.

B. Steel Floor and Form Units* - Composite or noncomposite min 1-1/2 in. (38 mm) deep fluted galv units as specified in
the individual Floor-Ceiling design. Diam of opening through floor to be min 1-1/2 in. (38 mm) larger than outside diam of
pipe or conduit. Max diam of opening through floor is 4 in. (102 mm).

Floor Assembly - As an alternate to Item 1, min 4-1/2 in. (114 mm) thick reinforced lightweight or normal weight (100-150
pcf or 1600-2400 kg/m3) concrete floor.

Steel Sleeve - (Optional) - Nom 4 in. (102 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe or nom 4 in. (102 mm)
diam (or smaller) No. 26 gauge (0.022 in. or 0.56 mm thick) sheet steel sleeve with square flange spot welded to the sleeve
at approx mid-height cast or grouted into floor assembly, flush with floor surfaces.

Through Penetrants - One nonmetallic pipe to be installed either concentrically or eccentrically within the firestop system.
The annular space between pipe and sleeve (Item 2) shall be min 1/4 in. (6 mm) to max 1-3/8 in. (35 mm). When steel sleeve
(Item 2) is not provided, the annular space between pipe and periphery of opening shall be min 0 in. (point contact) to max
1-5/8 in. (41 mm). Pipe to be rigidly supported on both sides of floor assembly. The following types and sizes of nonmetallic
pipes may be used:

A. Polyvinyl Chloride (PVC) Pipe - Nom 2 in. (51 mm) diam (or smaller) Schedule 40 solid core or cellular core PVC pipe
for use in closed (process or supply) piping systems.

B. Chlorinated Polyvinyl Chloride (CPVC) Pipe - Nom 2 in. (51 mm) diam (or smaller) SDR 13.5 CPVC pipe for use in
closed (process or supply) piping systems.

C. Rigid Nonmetallic Conduit+ - Nom 2 in. (51 mm) diam (or smaller) Schedule 40 PVC conduit installed in accordance
with the National Electrical Code (NFPA 70).

D. Crosslinked Polyethylene (PEX) Tubing - Nom 1 in. (25 mm) diam (or smaller) SDR 9 PEX tubing for use in closed
(process or supply) piping systems.

P
# Specified Technologies Inc. 210 Evans Way Somerville, NJ 08876
—_— Reproduced courtesy of Underwriters Laboratories, Inc.
S F-A-2186

STI Created or Revised: November 26, 2008
(800)992-1180 e (908)526-8000  FAX (908)231-8415 e E-Mail:techserv@stifirestop.com e Website:www.stifirestop.com PAGE 1 OF 2




4. Firestop System - The firestop system shall consist of the following:

A. Packing Material - Min 1-1/2 in. (38 mm) thickness of min 4 pcf (64 kg/m3) mineral wool batt insulation firmly packed into
opening as a permanent form. Packing material to be recessed from top surface of floor to accommodate the required
thickness of fill material.

B. Fill, Void or Cavity Material* - Sealant - Min 1 in. (25 mm) thickness of fill material applied within the annulus, flush with
top surface of floor. Additionally, nom 1/2 in. (13 mm) diam bead of fill material applied at concrete/penetrant interface at
point contact location on top surface of floor.

SPECIFIED TECHNOLOGIES INC - SpecSeal LCI Sealant, SpecSeal Series 100, 101, 102, 120, 129, or 105 Sealant,
Pensil 300 Sealant, or SpecSeal Series SIL300 Sealant for floors or walls and Pensil 300 SL Sealant or SpecSeal Series
SIL300SL Sealant for floors only.

W Rating applies only when Pensil 300 Sealant, SpecSeal Series SIL300, Pensil 300 S/L or SpecSeal Series
SIL300SL Sealants are used.

*Bearing the UL Classification Mark

+Bearing the UL Listing Mark
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F Ratings -1 and 2 Hr (See Item 1)

T Rating -0 Hr
L Rating At Ambient -Less Than 1 CFM/sq ft
L Rating At 400 F -Less Than 1 CFM/sq ft

@ e

Section A-A

1. Wall Assembly -The 1 or 2 hr fire-rated gypsum wallboard/stud wall assembly shall be constructed of the materials and in
the manner described in the individual U300 or U400 Series Wall or Partition Design in the UL Fire Resistance Directory and
shall include the following construction features:

A. Studs -Wall framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom 2 by 4 in. (51
by 102 mm) lumber spaced 16 in. (406 mm) OC. Steel studs to be min 3-5/8 3-1/2 in. (89 mm) wide and spaced max 24 in.
(610 mm) OC. When steel studs are used and the diam of opening exceeds the width of stud cavity, the opening shall be
framed on all sides using lengths of steel stud installed between the vertical studs and screw-attached to the steel studs at
each end. The framed opening in the wall shall be 4 to 6 in. (102 to 152 mm) wider and 4 to 6 in. (102 to 152 mm) higher
than the diam of the penetrating item such that, when the penetrating item is installed in the opening, a 2 to 3 in. (51 to 76
mm) clearance is present between the penetrating item and the framing on all four sides.

B. Gypsum Board* -5/8 in. (16 mm) thick, 4 ft (1.22 m) wide with square or tapered edges. The gypsum board type,
thickness, number of layers, fastener type and sheet orientation shall be as specified in the individual U300 or U400
Series Design in the UL Fire Resistance Directory. Max diam of opening is 26 in. (660 mm) for steel stud walls. Max diam
of opening is 14-1/2 in. (368 mm) for wood stud walls.

The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall assembly in which it is
installed.

1A. Metallic Sleeve -(Optional, Not Shown) - Cylindrical sleeve fabricated from min 0.016 in. (0.41 mm) to max 0.105 in. (2.7
mm) thick sheet steel. Length of steel sleeve to be equal to the thickness of wall. Longitudinal seam of sleeve welded or
overlapped min 1 in. (25 mm). The ends of the steel sleeve shall be flush or recessed max 1/4 in. (6 mm) from wall surfaces.

2.  Through Penetrant -One metallic pipe, conduit or tubing to be installed either concentrically or eccentrically within the
firestop system. Pipe, conduit or tubing may be installed at an angle not greater than 45 degrees from perpendicular. The
annular space between pipe, conduit or tubing and periphery of opening shall be min 0 in. (0 mm, point contact) to max 2 in.
(51 mm). Pipe, conduit or tubing to be rigidly supported on both sides of wall assembly. The following types and sizes of
metallic pipes, conduits or tubing may be used:

A. Steel Pipe -Nom 24 in. (610 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.
B. Iron Pipe -Nom 24 in. (610 mm) diam (or smaller) cast or ductile iron pipe.

C. Conduit -Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic tubing, nom 6 in. (152 mm) diam (or smaller) steel
conduit or nom 1 in. (25 mm) diam (or smaller) flexible steel conduit.

D. Copper Tubing -Nom 6 in. (152 mm) diam (or smaller) Type L (or heavier) copper tubing.
E. Copper Pipe -Nom 6 in. (152 mm) diam (or smaller) Regular (or heavier) copper pipe.

3. Fill, Void or Cavity Material* -Sealant -Min 5/8 in. (16 mm) thickness of fill material applied within annulus, flush with both
surfaces of wall. At the point contact location between through penetrant and gypsum board, a min 3/8 in. (10 mm) diam bead
of fill material shall be applied at the gypsum board/through penetrant interface on both surfaces of wall.

SPECIFIED TECHNOLOGIES INC -SpecSeal Series SSS Sealant or SpecSeal LCI Sealant

*Bearing the UL Classification Mark
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System No. W-L-1222
F Ratings - 1 and 2 Hr (See ltem 1)

T Ratings - 1/4, 3/4 and 1 Hr (See Item 2)

A,
14

~

Section A-A

1. Wall Assembly - The 1 or 2 hr fire-rated gypsum board/stud wall assembly shall be constructed of the materials and in the
manner specified in the individual U300 or U400 Series Wall or Partition Design in the UL Fire Resistance Directory and shall
include the following construction features:

A. Studs - Wall framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom 2 by 4 in. (51
by 102 mm) lumber spaced 16 in. (406 mm) OC. Steel studs to be min 3-1/2 in. (89 mm) wide and spaced max 24 in.
(620 mm) OC.

B. Gypsum Board* - Thickness, type, number of layers and fasteners as specified in the individual Wall and Partition
Design. Max diam of opening is 10-5/8 in. (270 mm).

The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall assembly in which it is
installed.

2. Through Penetrant - One metallic pipe, conduit or tube to be installed eccentrically or concentrically within the firestop
system. Pipe, conduit or tubing may be installed at an angle not greater than 45 degrees from perpendicular. The annular
space between the pipe, conduit or tube and the periphery of the opening shall be min 0 in. (0 mm, point contact) to max 2 in.
(51 mm). Pipe, conduit or tube to be rigidly supported on both sides of the wall assembly. The following types and sizes of
metallic pipes, conduits and tubes may be used:

A. Steel Pipe - Nom 8 in. (203 mm) diam (or smaller) Schedule 5 (or heavier) steel pipe.

B. Iron Pipe - Nom 8 in. (203 mm) diam (or smaller) cast or ductile iron pipe.

C. Conduit - Nom 6 in. (152 mm) diam (or smaller) rigid steel conduit, nom 4 in. (102 mm) diam (or smaller) steel electrical
metallic tubing (EMT) or nom 4 in. (102 mm) diam (or smaller) flexible steel conduit.

D. Copper Pipe - Nom 4 in. (102 mm) diam (or smaller) Regular (or heavier) copper pipe.

E. Copper Tube - Nom 4 in. (102 mm) diam (or smaller) Type L (or heavier) copper tube.

Type of Penetrant Max Diam T Rating
Steel or iron pipe, steel conduit or EMT | 2 in. (51 mm) 1hr
Steel or iron pipe, steel conduit or EMT | 8 in. (203 mm) 3/4 hr

Copper pipe or tube 4 in. (102 mm) 1/4 hr

2A. Through Penetrating Product* - Flexible Metal Piping - As an alternate to Item 2, one nom 1-1/4 in. (32 mm) diam (or
smaller) steel flexible metal pipe to be installed either concentrically or eccentrically within the firestop system. The annular
space between the pipe and the periphery of the opening shall be min 0 in. (0 mm, point contact) to max 2 in. (51 mm). Pipe
to be rigidly supported on both sides of the wall assembly.

OMEGA FLEX INC
TITEFLEX CORP
A BUNDY CO
WARD MFG INC
3. Fill, Void or Cavity Material* - Sealant - Min 5/8 in. (16 mm) thickness of fill material applied within annulus, flush with both

surfaces of wall assembly. At point contact location, min 1/4 in. (6 mm) diam bead of fill material applied at metallic
pipe/gypsum board interface on both surfaces of wall.

SPECIFIED TECHNOLOGIES INC - SpecSeal LCI Sealant

—_— Reproduced courtesy of Underwriters Laboratories, Inc.
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F Ratings - 1 and 2 Hr (See Item 1)

T Ratings - 0, 1 and 2 Hr (See Item 2)
L Rating At Ambient - Less Than 1 CFM/sq ft
L Rating At 400 F - Less Than 1 CFM/sq ft

A 1

'
3
J

/|/
Section A-A

1. Wall Assembly - The 1 or 2 h fire rated gypsum board/wood stud wall assembly shall be constructed of the materials and in the
manner described in the individual U300 Series Wall and Partition Designs in the UL Fire Resistance Directory and shall include
the following construction features:

A. Studs - Wood studs to consist of nom 2 by 4 in. (51 by 102 mm) lumber spaced 16 in. (406 mm) OC.

B. Gypsum Board* - Thickness, number of layers, fastener type and sheet orientation shall be as specified in the individual
U300 Series Design in the UL Fire Resistance Directory. Diam of opening to be min 1/2 in. (13 mm) to max 1 in. (25 mm)
larger than outside diam of through penetrant.

The hourly F Rating of the firestop system is equal to the hourly assembly rating of the wall assembly in which it is
installed.

2. Through Penetrants - One nonmetallic pipe to be installed eccentrically or concentrically within the firestop system. The annular
space between the pipe and edge of through opening shall be min 0 in. (point contact) to max 1 in. (25 mm). Nonmetallic pipe to
be rigidly supported on both sides of the wall assembly. The following types and sizes of nonmetallic pipes may be used:

A. Chlorinated Polyvinyl Chloride (CPVC) Pipe - Nom 2 in. (51 mm) diam (or smaller) SDR 13.5 CPVC pipe for use in closed
(process or supply) piping systems.

B. Polyvinyl Chloride (PVC) Pipe - Nom 2 in. (51 mm) diam (or smaller) Schedule 40 solid-core PVC pipe for use in closed
(process or supply) or vented (drain, waste or vent) piping systems.

C. Cross-linked Polyethylene (PEX) Tubing - Nom 2 in. (51 mm) diam (or smaller) SDR9 PEX tube for use in closed (process
or supply) piping systems.

D. Rigid Nonmetallic Conduit+ - Nom 2 in. (51 mm) diam (or smaller) Schedule 40 PVC conduit installed in accordance with
Article 347 of the National Electrical Code (NFPA No. 70).

E. Electrical Nonmetallic Tubing+ - Nom 2 in. (51 mm) diam (or smaller) PVC tubing installed in accordance with Article 331 of
the National Electrical Code (NFPA No. 70). See Electrical Nonmetallic Tubing (FKHU) category in the Electrical Construction
Materials Directory for names of manufacturers.

For closed piping systems, the hourly T Rating of the firestop system is equal to the hourly assembly rating of the
wall assembly in which it is installed. For vented piping systems, the hourly T Rating of the firestop system is 0 Hr.

3. Fill, Void or Cavity Material* - Caulk - For 2 h F Rating, min 1-1/4 in. (32 mm) thickness of fill material applied within the
annulus, flush with both surfaces of the wall. For 1 h F Rating, min 5/8 in. (16 mm) thickness of fill material applied within the
annulus, flush with both surfaces of the wall. A min 1/4 in. (6 mm) diam bead of caulk shall be applied at the pipe/gypsum board
interface at the point contact location on both sides of the wall.

SPECIFIED TECHNOLOGIES INC - Type WF300 Caulk
*Bearing the UL Classification Mark

+Bearing the UL Listing Mark
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System No. W-L-2439 ‘H ““““ “ “HH“‘H“ ‘ NH ‘ m mm mH H‘ H ‘H

F Ratings - 1 and 2 Hr (See Item 1)
T Ratings - 1 and 2 Hr (See Item 1)
L Rating At Ambient - Less Than 1 CFM/sq ft
L Rating At 400 F - Less Than 1 CFM/sq ft

Section A-A

1. Wall Assembly - The 1 or 2 hr fire-rated gypsum wallboard/stud wall assembly shall be constructed of the materials and in the
manner specified in the individual U300 or U400 Series Wall and Partition Designs in the UL Fire Resistance Directory and
shall incorporate the following construction features:

Studs - Wood studs to consist of nom 2 by 4 in. (51 by 102 mm) lumber spaced 16 in. (406 mm) OC.

Gypsum Board* - Thickness, type, number of layers and fasteners as required in the individual Wall and Partition Designs.
For nom 2-1/2 in. (64 mm) diam and smaller pipes and conduits, diam of opening shall be max 1/4 in. (6 mm) larger than
nom pipe diam. For pipes and conduits greater than nom 2-1/2 in. (64 mm) diam of opening shall be max 1/2 in. (13 mm)
larger than nom pipe diam.

The hourly F and T Ratings of the firestop system are equal to the hourly fire rating of the wall assembly in which it
is installed.

2. Through Penetrants - One nonmetallic pipe or conduit to be centered within opening with a max annular space between pipe

conduit and periphery of 1/8 in. (3.2 mm) for nom 2-1/2 in. (64 mm) diam and smaller pipes and conduits and 1/4 in. (6 mm)

for pipes and conduits greater than 2-1/2 in. (64 mm) diam. Pipe or conduit to be rigidly supported on both sides of the wall
assembly. The following types and sizes of nonmetallic pipes and conduits may be used.

Polyvinyl Chloride (PVC) Pipe - Nom 4 in. (102 mm) diam (or smaller) Schedule 40 solid or cellular core PVC pipe for use
in closed (process or supply) or vented (drain, waste or vent) piping systems.

Chlorinated Polyvinyl Chloride (CPVC) Pipe - Nom 4 in. (102 mm) diam (or smaller) SDR13.5 or Schedule 80 CPVC pipe
for use in closed (process or supply) piping systems.

Acrylonitrile Butadiene Styrene (ABS) Pipe - Nom 4 in. (102 mm) diam (or smaller) Schedule 40 solid or cellular core
ABS pipe for use in closed (process or supply) or vented (drain, waste or vent) piping systems.

Rigid Nonmetallic Conduit+ - Nom 4 in. (102 mm) diam (or smaller) Schedule 40 PVC conduit installed in accordance with
Article 347 of the National Electrical Code (NFPA 70).

3. Firestop System - The firestop system consists of the following:

Fill, Void or Cavity Material* - Sealant - Min 1/4 in. (6 mm) thickness applied within annulus, flush with both surfaces of
wall.

SPECIFIED TECHNOLOGIES INC - Type WF300 Caulk
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B. Firestop Device* - Galv steel collar lined with an intumescent material sized to fit the specific diam of the through penetrant.
Device shall be installed around through penetrant in accordance with the accompanying installation instructions. Device
incorporates anchor tabs for securement to both surfaces of wall assembly by means of 3/16 in. (4.8 mm) diam steel toggle
bolts in conjunction with min 1-1/4 in. (32 mm) diam steel fender washers.

SPECIFIED TECHNOLOGIES INC - SpecSeal LCC Collar, SpecSeal Firestop Collar

C. Fill, Void or Cavity Material - Wrap Strip - (Optional, Not Shown) - Nom 1/8 or 3/16 in. (3.2 or 4.8 mm) thick intumescent
material faced on both sides with a plastic film, supplied in 2 in. (51 mm) wide strips or nom 1/8 or 1/4 in. (3.2 or 6 mm) thick
intumescent material faced on both sides with a plastic film, supplied in 1-1/2 in. (38 mm) wide strips. The layers of wrap
strips are individually wrapped around the through-penetrant with ends butted and held in place with masking tape. Butted
ends in successive layers shall be aligned.

Except as noted in Item 2, the F and T Rating of the firestop system is dependent upon the fire rating of wall, diam of
through penetrant and the number of wrap strips as tabulated below:

SPECIFIED TECHNOLOGIES INC - SpecSeal BLU Wrap Strip, SpecSeal BLU2 Wrap Strip, SpecSeal RED Wrap Strip, or
SpecSeal RED2 Wrap Strip

e O | XD T T WO o] FTEp ST [ raing] T Ratng
1 1-1/2 (38) 1 1 1
2 1-1/2 (38) 1 2 11/2
1 2 (51) 1 1 1
2 2 (51) 1 2 11/2
1 3 (76) 2 1 1
2 3 (76) 2 2 2
1 4 (102) 3 1 1
2 4 (102) 3 2 2

D. Steel Collar - (Optional, Not Shown) Used in conjunction with Item 3C, collar fabricated from coils of precut 0.016 in. (0.4
mm) thick galv sheet steel available from wrap strip manufacturer. Collar shall be min 1-1/2 in. (38 mm) deep with 1 in. (25
mm) wide by 2 in. (51 mm) long anchor tabs for securement to the concrete floor or wall. Retainer tabs, 3/4 in. (19 mm) wide
tapering down to 1/4 in. (6 mm) wide and located opposite the anchor tabs, are folded 90 degree toward pipe surface to
maintain the annular space around the pipe and to retain the wrap strips. Steel collar wrapped around wrap strips and pipe
with a 1 in. (25 mm) wide overlap along its perimeter joint and secured together by means of a min 1/2 in. (13 mm) wide by
0.028 in. (0.7 mm) thick stainless steel hose clamp installed at mid-depth of the steel collar. As an alternate to the steel hose
clamp, the steel collar may be secured together by means of three No. 8 by 1/4 in. (6 mm) long steel sheet metal screws
when more than one layer of wrap strip is used.

Wrap strip/collar assembily is slid along the through-penetrant until abuts the surface of the wall. Collar secured to wall by
1/8 in. (3.2 mm) diam by 1-3/4 in. (44 mm) long steel molly bolts in conjunction with 1-1/4 in. (32 mm) diam steel fender
washers. The number of molly bolts used is dependent upon the nom diam of the through penetrant. Two molly bolts,
symmetrically located, are required for nom 1-1/2 in. (38 mm) and 2 in. (51 mm) diam through penetrants. Three molly bolts,
symmetrically located, are required for nom 2-1/2 in. (64 mm) and 3 in. (76 mm) diam through penetrants. Four molly bolts,
symmetrically located, are required for nom 3-1/2 in. (89 mm) and 4 in. (102 mm) diam through penetrants. Steel collars are
installed on each side of wall.

+Bearing the UL Listing Mark

*Bearing the UL Classification Mark
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System No. W-L-2508
F Ratings - 1 and 2 Hr (See Item 1)
T Rating - 0 Hr

A Y

eS| || @
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A Section A-A

1. Wall Assembly - The 1 or 2 hr fire-rated gypsum board/stud wall assembly shall be constructed of the materials
and in the manner specified in the individual U300, U400 or V400 Series Wall and Partition Design in the UL Fire
Resistance Directory and shall include the following construction features:

A. Studs - Wall framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom 2
by 4 in. (51 by 102 mm) lumber spaced max 16 in. (406 mm) OC. Steel studs to be min 3-1/2 in. (89 mm)
wide and spaced max 24 in. (610 mm) OC.

B. Gypsum Board* - Thickness, type, number of layers and fasteners as specified in the individual Wall and
Partition Design. Diam of opening to be 1 in. to 1-1/8 in. (25 to 29 mm) larger than outside diam of pipe.

The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall assembly in
which it is installed.

2. Steel Sleeve - Cylindrical sleeve fabricated from 0.0165 in. (0.42 mm) thick galv sheet steel and having a min 2
in. (51 mm) lap along the longitudinal seam. Length of steel sleeve to be equal to or nom 2 in. (51 mm) longer
than the thickness of wall. Sleeve installed by coiling the sheet steel to a diam smaller than the through opening,
inserting the coil through the openings and releasing the coil to let it uncoil against the circular cutouts in the
gypsum board layers. The ends of the steel sleeve shall be flush with or extend max 1 in. (25 mm) beyond each
surface of the wall.

3. Through Penetrant - One nonmetallic pipe, conduit or tube to be installed eccentrically or concentrically within
the firestop system. Annular space to be min 1/4 in. (6 mm) to max 1 in. (25 mm). Pipe, conduit or tubing may be
installed at an angle not greater than 45 degrees from perpendicular. Pipe, conduit or tube to be rigidly supported
on both sides of the wall assembly. The following types and sizes of nonmetallic pipes, conduits and tubes may
be used:

A. Polyvinyl Chloride (PVC) Pipe - Nom 2 in. (51 mm) diam (or smaller) Schedule 40 solid or cellular core PVC
pipe for use in closed (process or supply) or vented (drain, waste or vent) piping systems.

B. Chlorinated Polyvinyl Chloride (CPVC) Pipe - Nom 2 in. (51 mm) diam (or smaller) SDR 13.5 CPVC pipe
for use in closed (process or supply) piping systems.

C. Rigid Nonmetallic Conduit+ - Nom 2 in. (51 mm) diam (or smaller) Schedule 40 PVC conduit installed in
accordance with the National Electrical Code (NFPA 70).

D. Electrical Nonmetallic Tubing+ - Nom 2 in. (51 mm) diam (or smaller) PVC tubing installed in accordance
with the National Electrical Code (NFPA 70).

E. Cross Linked Polyethylene (PEX) Tubing - Nom 1 in. (25 mm) diam (or smaller) SDR9 PEX tubing for use
in closed (process or supply) piping systems.

F. Acrylonitrile Butadiene Styrene (ABS) Pipe - Nom 1-1/2 in. (38 mm) diam (or smaller) Schedule 40
solid-core or cellular core ABS pipe for use in closed (process or supply) or vented (drain, waste or vent)
piping systems.

4. Fill, Void or Cavity Material* - Sealant - Min 5/8 in. (16 mm) thickness of fill material applied within annulus,
flush with ends of steel sleeve.

SPECIFIED TECHNOLOGIES INC - SpecSeal LCI Sealant, SpecSeal Series SSS Sealant

*Bearing the UL Classification Mark
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F Ratings - 1 and 2 Hr (See Item 1)
T Rating - 1 Hr
L Rating At Ambient - Less Than 1 CFM/sq ft
L Rating At 400 F - Less Than 1 CFM/sq ft

A 1

A A

Section A-A

1. Wall Assembly - The 1 or 2 hr fire-rated gypsum board/stud wall assembly shall be constructed of the materials
and in the manner described in the individual U300, U400 or V400 Series Wall and Partition Design in the UL
Fire Resistance Directory and shall include the following construction features:

A. Studs - Wall framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom
2 by 4 in. (51 by 102 mm) lumber spaced max 16 in. (406 mm) OC. Steel studs to be min 3-5/8 in. (92 mm)
wide and spaced max 24 in. (610 mm) OC.

B. Gypsum Board* - 5/8 in. (16 mm) thick, 4 ft (1.2 m) wide with square or tapered edges. The gypsum board
type, thickness, number of layers, fastener type and sheet orientation shall be as specified in the individual
U300, U400 or V400 Series Design in the UL Fire Resistance Directory. Max diam of opening is 18 in. (457
mm).

The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall assembly in
which it is installed.

1A. Metallic Sleeve - (Optional, Not Shown) - Cylindrical sleeve fabricated from min 0.016 in. (0.41 mm) to max
0.105 in. (2.7 mm) thick sheet steel. Length of steel sleeve to be equal to the thickness of wall. Longitudinal
seam of sleeve welded or overlapped min 1 in. (25 mm). The ends of the steel sleeve shall be flush or recessed
max 1/4 in. (6 mm) from wall surfaces.

2.  Through Penetrants - One metallic pipe or tubing to be installed either concentrically or eccentrically within the
firestop system. Pipe or tubing to be rigidly supported on both sides of wall assembly. The following types and
sizes of metallic pipes or tubing may be used:

A. Steel Pipe - Nom 12 in. (305 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.

B. Iron Pipe - Nom 12 in. (305 mm) diam (or smaller) cast or ductile iron pipe.

C. Copper Tubing - Nom 4 in. (102 mm) diam (or smaller) Type M (or heavier) copper tube.

D. Copper Pipe - Nom 4 in. (102 mm) diam (or smaller) Regular (or heavier) copper pipe.
3. Pipe Coverings* - One of the following types of pipe coverings shall be used:
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A. Pipe and Equipment Covering Materials* - Max 2 in. (51 mm) thick hollow cylindrical heavy density (min
3.5 pcf or 56 kg/m3) glass fiber units jacketed on the outside with an all service jacket. Longitudinal joints
sealed with metal fasteners or factory-applied self-sealing lap tape. Transverse joints secured with metal
fasteners or with butt tape supplied with the product. The annular space between insulated penetrating item
and the edge of the through opening shall be min 0 in. (point contact) to max 1-1/4 in. (32 mm).

See Pipe and Equipment Covering-Materials* - (BRGU) category in the Building Materials Directory for
names of manufacturers. Any pipe covering material meeting the above specifications and bearing the UL
Classification Marking with a Flame Spread Index of 25 or less and a Smoke Developed Index of 50 or less
may be used.

B. Pipe Covering Materials* - Max 2 in. (51 mm) thick unfaced mineral fiber pipe insulation sized to the outside

diam of pipe or tube. Pipe insulation secured with min 18 SWG steel wire spaced max 12 in. (305 mm) OC.

The annular space between insulated penetrating item and the edge of the through opening shall be min 0 in.

(point contact) to max 1-1/4 in. (32 mm).

IIG MINWOOL L L C - High Temperature Pipe Insulation 1200, High Temperature Pipe Insulation BWT or
High Temperature Pipe Insulation Thermaloc.

C. Sheathing Material* - Used in conjunction with Item 3B. Foil-scrim-kraft or all service jacket material shall be

wrapped around the outer circumference of the pipe insulation (Item 3B) with the kraft side exposed.
Longitudinal joints and transverse joints sealed with metal fasteners or butt tape.

See Sheathing Materials (BVDV) category in the Building Materials Directory for names of manufacturers.
Any sheathing material meeting the above specifications and bearing the UL Classification Marking with a
Flame Spread Index of 25 or less and a Smoke Developed Index of 50 or less may be used.

Fill, Void or Cavity Material* - Sealant - Min 5/8 in. (16 mm) thickness of fill material applied within annulus,
flush with both surfaces of wall. At point contact location between insulated through penetrant and gypsum
board, a min 3/8 in. (10 mm) bead of fill material shall be applied to the insulated through penetrant/gypsum
board interface on both sides of the wall.

SPECIFIED TECHNOLOGIES INC - SpecSeal Series SSS Sealant or SpecSeal LCI Sealant

*Bearing the UL Classification Mark
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System No. W-L-5091

F Ratings - 1 and 2 Hr (See Item 1)
T Rating - 0 Hr

Section A-A

1. Wall Assembly - The 1 or 2 hr fire-rated gypsum board/stud wall assembly shall be constructed of the materials and in the
manner described in the individual U300 or U400 Series Wall or Partition Designs in the UL Fire Resistance Directory and shall
include the following construction features:

A. Studs - Wall framing shall consist of either wood studs or steel channel studs. Wood studs to consist of nom 2 by 4 in.
lumber spaced 16 in. (406 mm) OC. Steel studs to be min 3-5/8 in. (92 mm) wide and spaced 24 in. (610 mm) OC.

B. Gypsum Board* - 5/8 in. (16 mm) thick, 4 ft (1.2 m) wide with square or tapered edges. The gypsum board type, thickness,
number of layers, fastener type and sheet orientation shall be as specified in the individual U400 Series Designs in the UL
Fire Resistance Directory. Max diam of opening in wood stud walls is 12 in. (305 mm). Max diam of opening in steel stud
walls is 19 in. (483 mm)

The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall assembly in which it is
installed.

2. Steel Sleeve - Cylindrical sleeve fabricated from 0.0165 in. (0.42 mm) thick (28 gauge) galv sheet steel and having a min 2 in.
(51 mm) lap along the longitudinal seam. Length of sleeve to be 2 in. (51 mm) greater than the thickness of the wall. Sleeve
installed by coiling the sheet steel to a diam smaller than the through opening, inserting the coil through the openings and
releasing the coil to let it uncoil against the circular cutouts in the gypsum wallboard layers. The ends of the steel sleeve shall
extend 1 in. (25 mm) beyond each surface of the wall.

3. Through Penetrants - One metalllic pipe or tube installed concentrically or eccentrically within the firestop system. Pipe or
tube to be rigidly supported on both sides of the wall. The following types and sizes of through penetrants may be used:

A. Steel Pipe - Nom 12 in. (305 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.
B. Iron Pipe - Nom 12 in. (305 mm) diam (or smaller) cast or ductile iron pipe.
C. Copper Tubing - Nom 6 in. (152 mm) diam (or smaller) Type L (or heavier) copper tubing.
D. Copper Pipe - Nom 6 in. (152 mm) diam (or smaller) Regular (or heavier) copper pipe.

4. Pipe Covering* - One of the following types of pipe coverings shall be used:

A. Pipe and Equipment Covering Materials* - Max 2 in. (51 mm) thick hollow cylindrical heavy density (min 3.5 pcf or 57
kg/m3) glass fiber units jacketed on the outside with an all service jacket. Longitudinal joints sealed with metal fasteners or
factory-applied self-sealing lap tape. Transverse joints secured with metal fasteners or butt tape supplied with the product.
The annular space between the insulated through penetrant and the steel sleeve shall be min 0 in. (point contact) to max
2-1/4 in. (0 to 57 mm).

See Pipe and Equipment Covering Materials* (BRGU) category in the Building Materials Directory for names of
manufacturers. Any pipe covering material meeting the above specifications and bearing the UL Classification Marking with
a Flame Spread Index of 25 or less and a Smoke Developed Index of 50 or less may be used.
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F Ratings - 1 and 2 Hr (See Item 1)
T Ratings - 1 and 2 Hr (See ltem 4)
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Section A-A

1. Wall Assembly - The 1 or 2 hr fire-rated gypsum board/steel stud wall assembly shall be constructed of the materials and in
the manner specified in the individual U400 or V400 Series Wall or Partition Design in the UL Fire Resistance Directory and
shall include the following construction features:

A. Studs - Steel studs to be min 3-1/2 in. wide and spaced max 24 in. OC. When the diam of the opening exceeds the width
of the stud cavity, additional framing shall be used to completely frame around the opening such that a nom 1 to 3 in.
clearance is present between the insulated pipe and the framing on all sides.

B. Gypsum Board* - Thickness, type, number of layers and fasteners as specified in the individual Wall and Partition Design.
Max diam of opening is 24 in.

The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall assembly in which it is
installed.

2. Through Penetrant - One metallic pipe or tube to be installed eccentrically or concentrically within the firestop system. Pipe or
tube to be rigidly supported on both sides of the wall assembly. The following types and sizes of metallic pipes and tubes may
be used:

A. Steel Pipe - Nom 16 in. diam (or smaller) Schedule 10 (or heavier) steel pipe.
B. Iron Pipe - Nom 16 in. diam (or smaller) cast or ductile iron pipe.

C. Copper Pipe - Nom 6 in. diam (or smaller) Regular (or heavier) copper pipe.
D. Copper Tube - Nom 6 in. diam (or smaller) Type L (or heavier) copper tube.

3. Pipe Covering - Max 3 in. thick hollow cylindrical calcium silicate (min 14 pcf) units sized to the outside diam of the
through-penetrant. Pipe insulation secured with stainless steel bands or min 8 AWG stainless steel wire spaced max 12 in. OC.
The annular space shall be min 0 in. (point contact) to max 1-1/2 in. When insulation thickness is less than 2 in., T Rating
is 1 hr. When insulation thickness is 2 in. or greater, T Rating is 2 hr in walls with a 2 hr assembly rating.

4. Fill Void or Cavity Materials* - Sealant - Min 5/8 in. thickness of fill material applied within the annulus, flush with each
surface of the wall assembly. At point contact, min 3/8 in. diam bead of fill material applied at the pipe covering/gypsum board
interface.

SPECIFIED TECHNOLOGIES INC - SpecSeal Series SSS Sealant or SpecSeal LCI Sealant

*Bearing the UL Classification Mark

Reproduced courtesy of Underwriters Laboratories, Inc.
Created or Revised: January 2, 2008

(800)992-1180 e (908)526-8000 ¢ FAX (908)231-8415 e E-Mail:techserv@stifirestop.com e Website:www.stifirestop.com PAGE 1 OF 1

Specified Technologies Inc. 210 Evans Way Somerville, NJ 08876 '
3 W-L-5130
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F Ratings - 1 and 2 Hr (See Item 1)
T Rating - 0 Hr
L Rating At Ambient - Less Than 1 CFM/sq ft
L Rating At 400 F - Less Than 1 CFM/sq ft
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Section A-A

1. Wall Assembly - The 1 or 2 hr fire-rated gypsum wallboard/stud wall assembly shall be constructed of the materials and in the
manner described in the individual U400 or V400 Series Wall and Partition Designs in the UL Fire Resistance Directory and
shall include the following construction features:

A. Studs - Wall framing shall consist of min 3-1/2 in. (89 mm) wide steel channel studs spaced max 24 in. (610 mm) OC.
When diam of opening exceeds width of stud cavity, additional lengths of steel stud installed to frame out opening around
steel duct (Item 2).

B. Gypsum Board* - 5/8 in. (16 mm) thick, 4 ft (1.22 m) wide with square or tapered edges. The gypsum board type,
thickness, number of layers, fastener type and sheet orientation shall be as specified in the individual U400 or V400 Series
Design in the UL Fire Resistance Directory. Max diam of opening is 25-1/2 in. (648 mm).

The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall assembly in which it is
installed.

2. Steel Duct - Max 24 in. (610 mm) diam No. 28 gauge (or heavier) galv steel vent duct or No. 26 gauge (or heavier) spiral
wound galv steel duct. One steel duct to be installed either concentrically or eccentrically within the firestop system. An annular
space of min 0 in. (0 mm, point contact) to max 1-1/2 in. (38 mm) is required within the firestop system. Steel duct to be rigidly
supported on both sides of the wall assembly.

3. Firestop System - The firestop system shall consist of the following:

A. Packing Material - (Optional, Not Shown) - Polyethylene backer rod, mineral wool batt insulation or fiberglass batt
insulation friction fit into annular space for 2 hr rated wall assemblies only. Packing material to be recessed from both
surfaces of wall to accommodate the required thickness of fill material (Item 3B).

B. Fill, Void or Cavity Material* - Sealant - Min 5/8 in. (16 mm) thickness of fill material applied within the annulus, flush with
both surfaces of wall. Min 1/4 in. (6 mm) diam bead of fill material shall be applied at the point contact location between the
steel duct and the gypsum board. For 2 hr Rated walls when LC150 or LE600 Sealant is used, fill material thickness
installed to full depth of gypsum board layers on each side of wall assembly.

SPECIFIED TECHNOLOGIES INC - SpecSeal Series SSS Sealant, SpecSeal LCI Sealant, SpecSeal LC150 Sealant, or
SpecSeal LE600 Sealant

*Bearing the UL Classification Mark
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F Ratings - 1 and 2 Hr (See Item 1)
T Rating - 1/4 Hr
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A Section A-A

1. Wall Assembly - The 1 or 2 hr fire-rated gypsum wallboard/stud wall assembly shall be constructed of the
materials and in the manner described in the individual U400 or V400 Series Wall or Partition Designs in the UL
Fire Resistance Directory and shall include the following construction features:

A. Studs - Wall framing shall consist of min 3-1/2 in. (89 mm) wide steel channel studs spaced max 24 in. (610
mm) OC.

B. Gypsum Board* - 5/8 in. (16 mm) thick, 4 ft (1.22 m) wide with square or tapered edges. The gypsum board
type, thickness, number of layers, fastener type and sheet orientation shall be as specified in the individual
U400 or V400 Series Designs in the UL Fire Resistance Directory. Max area of opening is 690 sq in. (0.45
m2) with max dimension of 27 in. (686 mm).

2. Steel Duct - Max 24 by 24 in. (610 by 610 mm) No. 26 gauge (or heavier) steel duct to be installed within the
opening. The annular space within the firestop system shall be min 0 in. (0 mm, point contact) to max 2 in. (51
mm). Steel duct to be rigidly supported on both sides of the wall assembly.

3. Firestop System - The firestop system shall consist of the following:

A. Packing Material - (Optional, Not Shown) - Mineral wool batt insulation, foam backer rod or glass fiber
insulation installed as a permanent form to facilitate installation of fill material (Item 3B).

B. Fill, Void or Cavity Material* - Sealant - Min 5/8 in. (16 mm) thickness of fill material applied within annulus,
flush with both surfaces of wall assembly. Min 1/4 in. (6 mm) diam bead of fill material to be applied at point
contact location between the steel duct and the gypsum board.

SPECIFIED TECHNOLOGIES INC - SpecSeal Series SSS Sealant or SpecSeal LCI Sealant

*Bearing the UL Classification Mark
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F Ratings - 1 and 2 Hr (See Item 1)

T Rating - 3/4 Hr
L Rating At Ambient - Less Than 1 CFM/sq ft
L Rating At 400 F - Less Than 1 CFM/sq ft
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Section A-A

1. Wall Assembly - The 1 or 2 hr fire-rated gypsum board/steel stud wall assembly shall be constructed of the materials and in
the manner described in the individual U400 or V400 Series Wall and Partition Design in the UL Fire Resistance Directory and
shall include the following construction features:

A. Studs - Wall framing shall consist of min 3-1/2 in. (89 mm) wide steel channel studs spaced max 24 in. (610 mm) OC.
Additional steel studs shall be used to completely frame the opening.

B. Gypsum Board* - 5/8 in. (16 mm) thick, 4 ft (1.22 m) wide with square or tapered edges. The gypsum board type,
thickness, number of layers, fastener type and sheet orientation shall be as specified in the individual U400 or V400 Series
Designs in the UL Fire Resistance Directory. Max area of opening is 540 sq in. (0.35 m2) with a max dim of 30 in. (762
mm).

The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall assembly in which it is
installed.

2. Steel Duct - Max 24 by 12 in. (610 by 305 mm) No. 26 gauge (or heavier) steel duct to be installed within the framed opening.
Min clearance between duct and edge of framed opening in wall is 3 in. (76 mm). Steel duct to be rigidly supported on both
sides of the wall assembly.

3. Batts and Blankets* - Nom 2 in. (51 mm) thick light density (min 3/4 pcf or 12 kg/m3) glass fiber blanket insulation jacketed on
the outside with a foil-scrim-kraft facing. Longitudinal and transverse joints sealed with foil-scrim-kraft tape. Nom annular space
between insulated steel duct and periphery of opening to be 1 in. (25 mm).

See Batts and Blankets (BKNV) category in the Building Materials Directory for names of manufacturers. Any batt or blanket
meeting the above specifications and bearing the UL Classification Marking with a Flame Spread value of 25 or less and a
Smoke Developed value of 50 or less may be used.

4. Firestop System - The firestop system shall consist of the following:

A. Packing Material - (Optional, Not Shown) - Polyethylene backer rod, mineral wool batt insulation or fiberglass batt
insulation friction fitted into annular space. Packing material to be recessed from both surfaces of wall as required to
accommodate the required thickness of fill material.

B. Fill, Void or Cavity Material* - Sealant - Min 5/8 in. (16 mm) thickness of fill material applied within annulus, flush with
both surfaces of the wall.

SPECIFIED TECHNOLOGIES INC - SpecSeal Seriess SSS Sealant or SpecSeal LCI Sealant

*Bearing the UL Classification Mark
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F Ratings - 1 and 2 Hr (See Item 1)
T Rating - 3/4 Hr
L Rating At Ambient - Less Than 1 CFM/sq ft
L Rating At 400 F - Less Than 1 CFM/sq ft

-

Section A-A

1. Wall Assembly - The 1 or 2 hr fire-rated gypsum board/steel stud wall assembly shall be constructed of the materials and in
the manner described in the individual U400 or V400 Series Wall and Partition Designs in the UL Fire Resistance Directory and
shall include the following construction features:

A. Studs - Wall framing shall consist of min 3-1/2 in. (89 mm) wide steel channel studs spaced max 24 in. (610 mm) OC.

B. Gypsum Board* - 5/8 in. (16 mm) thick, 4 ft (1.22 m) wide with square or tapered edges. The gypsum board type,
thickness, number of layers, fastener type and sheet orientation shall be as specified in the individual U400 or V400 Series
Designs in the UL Fire Resistance Directory. Max diam of opening is 26 in. (660 mm).

The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall assembly in which it is
installed.

2. Steel Duct - Max 20 in. (508 mm) diam min No. 28 ga (0.016 in. or 0.41 mm thick) spiral-wound or long seam steel duct to be
installed eccentrically or concentrically within the opening. Steel duct to be rigidly supported on both sides of the wall assembly.

3. Batts and Blankets* - Nom 2 in. (51 mm) thick light density (min 3/4 pcf or 12 kg/m3) glass fiber blanket insulation jacketed on
the outside with a foil-scrim-kraft facing. Longitudinal and transverse joints sealed with foil-scrim-kraft tape. Nom annular space
to be 1in. (25 mm).

See Batts and Blankets (BKNV) category in the Building Materials Directory for names of manufacturers. Any batt or blanket
meeting the above specifications and bearing the UL Classification Marking with a Flame Spread value of 25 or less and a
Smoke Developed value of 50 or less may be used.

4. Fill, Void or Cavity Material* - Sealant - Min 5/8 in. (16 mm) thickness of fill material applied within the annulus, flush with
both surfaces of the wall.

SPECIFIED TECHNOLOGIES INC - SpecSeal Series SSS Sealant or SpecSeal LCI Sealant

*Bearing the UL Classification Mark
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Fire Protection Life Safety Analysis March 27, 2014
Bachelor Enlisted Quarters Page 95 of 108

Appendix B - Fire Protection and Life Safety Egress Plans

Kyle Leadon, EIT
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29¢969 @)

TRAVEL PATH

1 HR FIRE BARRIER

2 HR FIRE BARRIER

PANIC HARDWARE ON NON-RATED DOORS
OR FIRE EXIT HARDWARE IN FIRE RATED

ASSEMBLIES.

HARDWARE

DOOR ASSEMBLY FIRE-RESISTANCE RATING
(MINUTES) WITH SELF OR AUTOMATIC-CLOSING

2A:10BC (5 LB. ABC DRY CHEMICAL).

XX OCC. CUMULATIVE OCCUPANT LOAD
XX T.D. TRAVEL DISTANCE
XX C.P.T. COMMON PATH OF TRAVEL
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2 HR FIRE BARRIER

PANIC HARDWARE ON NON-RATED DOORS

OR FIRE EXIT HARDWARE IN FIRE RATED
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LEVEL 2A EGRESS PLAN (BEQ)




MATCH LINE REF. LS2.20A

MATCH LINE REF. LS2.20B

__________ UNIT C2 UNIT A1 UNIT A2 UNIT C1
| 236 238 240 242
UNIT B1 | UNIT B2 UNIT A1 UNIT A2 UNIT C1
226 CONVEtuENCE 228 230 232 234
OPENING
‘ UNIT C2
_ | ‘ o olffo © O Olflo O a3
ene one \ ) 5
O O O Oolflo o : 0O
1 HOUR ROLL-UP L -
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276 | 0
|
JAN. 5O 0 |
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277 AR UNIT C1 UNIT A2 20
UNIT A1 UNIT C2
~ 4 284 235 237 245
273 |© O 239 241 )
1-HOUF§E27 8NG UNIT A2 UNIT A1 UNIT C2 .
S ]
eLecom] 229 231 233 - 10
to74 | UNIT C2 CORR. 5 @l
! 227 SPECIAL PURPOSE 1207 20 CS;;RDN
INDUSTRIAL USE STAIR 6
(163 SQ-FT =2 OCC.) TELECO LEC. [ - ”A( 10
1289 *1290 1291
1-HOUR Z
SHAFT 60
UNIT C1 5 5 UNIT C2
246 247
o /| 0
O/ & O
TOTAL 2ND FLOOR OCCUPANT LOAD 0 0 0]
138 OCCUPANTS I bre S [——
201 292 249
248 @
O D
| O .
UNIT C2.1 , e~ 10
250 O e STAIR H
0. | |293f
] 60
—— CORR. %
| 2 294 1 ®
20, 0 26
| O OflO O
UNIT C1 UNIT C2
< m 1-HOUR ’ 251 252
& & ROOF ASSEMBLY
& | & THROUGHOUT
T T
L L
h's x
L L
zZ | Z
T T
(@] O
I
= =
N
@ LEVEL 2B EGRESS PLAN (BEQ) 3/32" = 1'-0" 1

LEGEND:

®

XX OCC.
XX T.D.
XX C.P.T.

)

TRAVEL PATH

1 HR FIRE BARRIER

2 HR FIRE BARRIER

PANIC HARDWARE ON NON-RATED DOORS
OR FIRE EXIT HARDWARE IN FIRE RATED
ASSEMBLIES.

DOOR ASSEMBLY FIRE-RESISTANCE RATING
(MINUTES) WITH SELF OR AUTOMATIC-CLOSING
HARDWARE

CUMULATIVE OCCUPANT LOAD

TRAVEL DISTANCE

COMMON PATH OF TRAVEL

EXIT SIGN WITH CHEVRON DIRECTION

LS2.20B

/~ EGRESS O
COMPONENT
CLEAR | Y EGRESS CAPACITY
ASSIGNED | MAXIMUM
@C. LOAD | OCC. LO@
4 O
DOOR (6) " boor @\ " boor
341N (|N9§gc.) 341N (|N3628C.) 34 IN. (|N36280.)
13 0CC 170 OCC. 13 OCC. 170 OCC. 12 OCC. 170 OCC.
- AN J
" booR @\ " booR " booR @
341N (IN.(;ngC.) 34 IN. (|N.(/)bzgc.) 34IN (|N3§gc.)
120CC 170 OCC. 8 OCC. 170 OCC. 8 OCC. 170 OCC.
N RN /
GORRIDOR@\ GORRIDOR@\ GORRIDOR@
67 IN. (IN.(;ngC.) 67 IN. (|N.(/)bzgc.) 67 IN. (|N3§gc.)
41 OCC. 335 OCC. 24 OCC. 335 OCC. 13 OCC. 335 OCC.
N RN /
4 7 - STAIRS h
STIN. (|N.(;§gc.)
20 OCC. 170 OCC.
0) 8' 16' 24’
e — ]
SCALE: 3/32" = 1'-0"

5%, o

LEVEL 2B EGRESS PLAN (BEQ)




LEGEND:

®

XX OCC.
XX T.D.
XX C.P.T.

)

TRAVEL PATH

1 HR FIRE BARRIER

2 HR FIRE BARRIER

PANIC HARDWARE ON NON-RATED DOORS
OR FIRE EXIT HARDWARE IN FIRE RATED
ASSEMBLIES.

DOOR ASSEMBLY FIRE-RESISTANCE RATING
(MINUTES) WITH SELF OR AUTOMATIC-CLOSING
HARDWARE

CUMULATIVE OCCUPANT LOAD

TRAVEL DISTANCE

COMMON PATH OF TRAVEL

EXIT SIGN WITH CHEVRON DIRECTION

/~ EGRESS O
COMPONENT @
CLEAR CAPACITY
wioth | FACTOR EGRESS CAPACITY
ASSIGNED | MAXIMUM
OCC. LOAD | OCC. LOAD
X /
4 N N [ O
DOOR DOOR DOOR
0.20 0.20 0.20
341N 1 anoce) 341N 1 unvocce) 341N 1 inoce)
70CC 170 OCC./ 7 OCC. 170 OCC. 12 0CC 170 OCC.
4 N N O
DOOR DOOR (5) DOOR
0.20 0.20 0.20
341N (IN./OCC.) 34 IN. (IN.JOCC.) 341N (IN.JOCC.)
12 0CC 170 OCC./ 14 OCC. 170 OCC. 14 OCC 170 OCC.
4 D (A N A
DOOR (7)| [CORRIDOR CORRIDOR(B)
0.20 0.20 0.20
34IN (IN.JOCC.) 67 IN. (IN.JOCC.) 67 IN. (IN.JOCC.)
14 OCC 170 OCC.j 13 OCC. 335 OCC. 24 OCC. 335 OCC.
- N ™
CORRIDOR(C)| | 7-STAIRS
0.20 0.30
67 IN. (IN.JOCC.) STIN. (IN.JOCC.)
41 OCC. 335 OCC.j 18 OCC. 170 OCC.
0 8 16° 24 N
SCALE: 3/32" = 1'-0"

LS2.30A

N

1-HOUR ROOF ASSEMBLY

THROUGHOUT

@ LEVEL 3A EGRESS PLAN (BEQ)

3/32" = 1'-0" @

MATCH LINE REF. LS2.30A

MATCH LINE REF. LS2.30B

S 3
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b b
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r } I 7 =
= I N I
UNIT C2 UNIT A1 UNIT A2 UNIT C1 F 1 F r
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318 320 322 o
== UNIT C1 ‘ |
| 208 & O olflo © O olflo © \ _ |
L O K 10 o O o O O
12' | ‘
o o6 © O O
O 20 0 20 20 i |
=]
O : CORR. o e § <
| o ) 360 10 - '
r~ UNIT A2 [] ENDIN
! 307 2)BCORR CORR. C&?RR- 34FTTD CORR @ CORS. 371
= 359 DA O[T € @ 361 LR = 0. |8¢ 366 370
] B DN | ¢
/ 20 0 9 Y| ol [ELEV. | laaFTcpT LEC.
= . ele] | [eXe O OO © 57 ON i 267 20
O O OO O O O JANITO 2 @
- UNIT C2.1 25 FT T.D. RI3 ‘ Tl
' 306 & UNIT UNIT A2 UNIT A1 UNIT C2 362 368
= ) 309 311 313 315 STAIR / [N
‘ (3) \ UNIT C1 UNIT A2 UNIT A2.1 364, 1O SEATING
10 1o 317 319 321 369
| e L_J L_ L_J L_J | NMCI UNIT C2
55 FT T.D. « 1365 |
STAIRE [N o CORR. - 325
| 357 9§ 358| SPECIAL PURPOSE L_d L_J L_J
— 10— Pp4 | ELEC.] TELECOM USTRIAL USE
. 355 56— =
L_J
@ AN 1-HOUR
60 SHAFT
UNIT C1 o Q 2 UNIT C2 =
304 305 _}
0 o
O : : @)
O >y (A) e o TOTAL 3RD FLOOR OCCUPANT LOAD
UNIT A2 O ORR fo UNIT A1 = 129 OCCUPANTS |
|
302 35/3—0 ‘ 303 1
|
O a O
unirc2 |19 Ll uniT et ey
300 301 |
f -
‘0
' ¢ «»H60
15 47 FT T.0). @
_ DN b
20,
ACCESS HATCH
ATTIC STAIR 1
350 351
|

LEVEL 3A EGRESS PLAN (BEQ)

BN ueit

5%,




3|8
[T [T
L L
o o
L L
z  z
|z
ol
< <
= =
|
= = = =
= 1 I = -
= = =
_ _ UNIT C2 UNIT A1 UNIT A2 UNIT C1
UNIT B1 UN|T A2 UNIT B2 334 336 338 340
303 404 326 UNIT A1 UNIT A2 UNIT C1
328 330 332
ﬁ
_ I o oo o O olfflo o UNIT C2 |
o O O O O 10 KO 341 =
12'
O O o olffo o -
: g
> @ 2 20 A COR O
50 : 72 FT T.D.
] ENDIN () 376 o® o unirat b
CORR. @ CORR. 371 CORR CORR. 342 ,
8‘ 366 370 a73] ® fE 374 2 : 50 ) 37 -
| i" DN
60 LEC.
ELEV. 44 FT C.P.T. D= & :
o 2K a7 372 O OO O O OO O : o
|
x 0 ,
JANITORIG) D O O O O[S O ., [ UNIT C1.1 =
: 368 | ST 3A7'5” UNIT C1 UNIT A2 UNIT A1 UNIT C2 2 343 _}
STARA4 | - 5 333 335 337 339 50 |
364 AT SEATING UNIT A2 UNIT A1 UNIT C2 \
369 327 329 331 19 s == = e 10
NMCI | UNIT C2 L_J L_J L L _ JCORR @
. 1365 are - - 378 | |
2 325
L_J L_J L 2 corr. |1
SPECIAL PURPOSE TELECO LEC. 'W—ﬁs -~ 100 —
INDUSTRIAL USE - 1380 381 379 IPF
L_J (163 SQ-FT =2 OCC.)
f
| UNI:4C1 2 UNII c2
L 3 5 o 345
O ép > - g O
TOTAL 3RD FLOOR OCCUPANT LOAD O ORRLE o)
129 OCCUPANTS T UNIT A2 O 383 o uniTe
L 346 20 2 347
O
O B C
== UNIT C2.1 1 ) i DN
IL.. 348 éD. TAI L |
‘ 384
CORR. %
r- - ® (E) [385 (1) ®
|
| (0)
| ACCESS
| HATCH
| ATTIC
| 386
Il -
1-HOUR A
< | ROOF ASSEMBLY |
= 2 THROUGHOUT W eeewm
5 ‘ 5 |
o | | — —
L L
4 4 |
L | ]
'3 | |
T T | |
(@] O
2| & | |
= =
| I
N

@ LEVEL 3B EGRESS PLAN (BEQ)

3/32" = 1'-0" @

10’

LEGEND:

®

XX OCC.

XX T.D.

XX C.P.T.

*

TRAVEL PATH

1 HR FIRE BARRIER

2 HR FIRE BARRIER

PANIC HARDWARE ON NON-RATED DOORS
OR FIRE EXIT HARDWARE IN FIRE RATED

ASSEMBLIES.

DOOR ASSEMBLY FIRE-RESISTANCE RATING
(MINUTES) WITH SELF OR AUTOMATIC-CLOSING

HARDWARE

CUMULATIVE OCCUPANT LOAD

TRAVEL DISTANCE

COMMON PATH OF TRAVEL

EXIT SIGN WITH CHEVRON DIRECTION

/~ EGRESS O
COMPONENT
CLEAR CAPACITY
WIDTH FACTOR EGRESS CAPACITY
ASSIGNED | MAXIMUM
OCC. LOAD | OCC. LOAD
\Z /
a N N O
DOOR (&) DOOR (7) DOOR
0.20 0.20 0.20
34N (IN./OCC.) 341N. (IN./OCC.) 34IN. (IN./OCC.)
14 OCC 170 OCC. 14 OCC. 170 OCC. QZ OCC. 170 OCC.j
a N N O
DOOR (9) DOOR DOOR (11)
0.20 0.20 0.20
34IN (IN.JOCC.) 34 IN. (IN.JOCC.) 34IN (IN.JOCC.)
12 0CC 170 OCC. 6 OCC. 170 OCC. K6 OCC. 170 OCC.j
- N NA A
CORRIDOR(C)| (CORRIDOR(D)| (CORRIDOR(E)
0.20 0.20 0.20
67 IN. (IN.JOCC.) 34 IN. (IN.JOCC.) 34 IN. (IN.JOCC.)
41 OCC. 335 OCC. 24 OCC. 170 OCC. QZ OCC. 170 OCC.j
\
7 - STAIRS
0.30
STIN. (IN.JOCC.)
18 OCC. 170 OCC.
f ; — E@ %1

SCALE: 3/32" = 1'-0"

5%, o

LS2.30B

LEVEL 3B EGRESS PLAN (BEQ)




LEGEND:

®

XX OCC.
XX T.D.
XX C.P.T.

*

TRAVEL PATH

1 HR FIRE BARRIER

2 HR FIRE BARRIER

PANIC HARDWARE ON NON-RATED DOORS
OR FIRE EXIT HARDWARE IN FIRE RATED
ASSEMBLIES.

DOOR ASSEMBLY FIRE-RESISTANCE RATING
(MINUTES) WITH SELF OR AUTOMATIC-CLOSING
HARDWARE

CUMULATIVE OCCUPANT LOAD

TRAVEL DISTANCE

COMMON PATH OF TRAVEL

EXIT SIGN WITH CHEVRON DIRECTION

/" EGRESS _~_\
COMPONENT @
CLEAR | CAPACITY
WIDTH | FACTOR EGRESS CAPACITY
ASSIGNED | MAXIMUM
OCC. LOAD | OCC. LOAD
NG /
" N\ N R
DOOR DOOR (2) DOOR
0.20 0.20 0.20
341N nJoce.) 34N nJoce) 34N 1 inJoce)
\12 occ. | 170 occ./ 120cC. | 1700cCC. 140cc. | 170 0CC.
4 R N N
DOOR CORRIDOR(B)| [CORRIDOR{C)
0.20 0.20 0.20
341N (IN.JOCC.) 67 IN. (IN./OCC.) 67 IN. (IN.JOCC.)
\14 occ. | 170 occ./ 240CC. | 3350CC. a1occ. | 3350CC.
5 - STAIRS
0.30
STIN- 1 inJoce.)
\20 occ. | 170 occ.j
0' 8' 16' 24

T —
SCALE: 3/32" = 1'-0"
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. 142 UNIT B1 CORR 7 M ‘
\ 419 20 DN )
L L L4 < ORR. || STAIR 6
SPECIAL PURPOSE ELECO C. 466 ] 40—
ST w7, Laos 169
L_d : .
f 60
1-HOUR
SHAFT N~ ACCESS
1) HATCH |
TOTAL 4TH FLOOR OCCUPANT LOAD ATTIC
101 OCCUPANTS 464
| § |
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Iyl o T LT AT __1—|
| |
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| o :
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@ LEVEL 4B EGRESS PLAN (BEQ) 332" = 10" ( 1

LEGEND:

®

XX OCC.
XX T.D.

XX C.P.T.

)

TRAVEL PATH

1 HR FIRE BARRIER

2 HR FIRE BARRIER

PANIC HARDWARE ON NON-RATED DOORS
OR FIRE EXIT HARDWARE IN FIRE RATED
ASSEMBLIES.

DOOR ASSEMBLY FIRE-RESISTANCE RATING
(MINUTES) WITH SELF OR AUTOMATIC-CLOSING
HARDWARE

CUMULATIVE OCCUPANT LOAD

TRAVEL DISTANCE

COMMON PATH OF TRAVEL

EXIT SIGN WITH CHEVRON DIRECTION

/" EGRESS 2\
COMPONENT
CLEAR | CAPACITY
wioth | FAGTOR EGRESS CAPACITY
ASSIGNED | MAXIMUM
OCC. LOAD | OCC. LOAD
\_ /
s N N 3
DOOR DOOR DOOR
0.20 0.20 0.20
34IN.- 1 nJoce) 34N 1 nJoce) 341N nJoce)
140cc. | 1700cc. 120cc. | 1700cc. 120cc. | 170 0CC.
J AR\ )
- NA N [ )
CORRIDOR CORRIDOR 5 - STAIRS
0.20 0.20 0.30
671N 1 (nJoce) 341N 1 inoce) STIN- 1 invoce.)
410cC. | 3350CC. 240cc. | 170 0cC. 200CC. | 170 ooo./
|
|
|
|
L 0' 8' 16' 24'

SCALE: 3/32" = 1'-0"
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LS2.40B

LEVEL 4B EGRESS PLAN (BEQ)




STORAGE USE

(130 SQ-FT = 1 OCC.)

SPECIAL PURPOSE . \EU&LK . :C:FD: :EPS: -
INDUSTRIAL USE S AGE DUTY MANAGER m — +_
(239 SQ-FT =2 0CC.) ELEC. 114 BUNK RM. OFFICER R ESTIBOL uﬁ— |
| 115 C 109 108 KITCHEN/ g
@‘10‘6 BAR  |ob
: l\ 102 |
DUT
RRIDOR
STROOM | CORRIDOR [ ¢ jppyy @D
1130 — 126" / RM. ASSEMBLY USE -
-~ — ] =1\ gqprl 107 LESS CONCENTRATED
ﬂ O} | ' FT =
e FD r/ 52T oea ORRIDOR (1284 SQ-FT = 86 OCC.) &
105
ESTROOM DRESTROOW ﬁ DUTY MULTIPURPOSE
112) _—] = [111] g _ | RECEPTION ROOM
' ' 106
T16A L ] , | 101 MEZZANINE
[ ASSEMBLY USE -
=)= i - ALL OTHER AREA
O S LESS CONCENTRATED
. FE ~44FTCPT BUSINESS USE 618 SQ-FT = 41 OCC
TIB o CORRIDOR (3941 SQ-FT =[39 OCC.) ( = )
® 117 ® 118 MEZZANINE OPEN
A 56 FT C.P.T. INTCECRI\éEST TO 2630 SQ-FT
A E == E i
. 5 123 HH.'Aﬁ'?t,',Hu’
! ||I|||1-p||,,',l
| 45 FT T.D. bidlll Ll )]
[~ — | CHA ‘ =
T 1A9A AV
| Il
. ELEV. 18 1274 @
L i E 128 |
STRG.
—CHASE MACHIN 126A, ASSEMBLY USE -
1198 | ROOM S K LESS CONCENTRATED
— 7 (683 SQ-FT = 46 OCC.)
| ! CLASSROOM/
! LAUNIERY J%T_' THREFTER
| 1119 . CORRIDOR Lgéﬁ}“g‘f ! 127
il | 135 126 ASSEMBLY USE -
VIDEO 8 o LESS CONCENTRATED
= | GAMING (293 SQ-FT = 20 OCC.)
| 120
| X

([

119D

)
OO
&'®

@)

®_J

TOTAL 1ST FLOOR COMMON BUILDING OCCUPANT LOAD
194 OCCUPANTS

TOTAL COMMON BUILDING OCCUPANT LOAD
235 OCCUPANTS

|

Q)

@ COMMON BUILDING LEVEL 1 EGRESS PLAN

N

1/8" = 1'-0"

LEGEND:

®

©

45

FE

XX OCC.
XX T.D.
XX C.P.T.

>4

/7~ EGRESS N\
COMPONENT
CLEAR CAPACITY

WIDTH FACTOR

ASSIGNED | MAXIMUM
QCC. LOAD | OCC. LO@

TRAVEL PATH

SMOKE PARTITION

1 HR FIRE BARRIER

2 HR FIRE BARRIER

PANIC HARDWARE ON NON-RATED DOORS
OR FIRE EXIT HARDWARE IN FIRE RATED
ASSEMBLIES.

SELF OR AUTOMATIC-CLOSING DOOR WITH

MAXIMUM % IN. UNDERCUT AND NO TRANSFER
OPENINGS.

DOOR ASSEMBLY FIRE-RESISTANCE RATING
(MINUTES) WITH SELF OR AUTOMATIC-CLOSING
HARDWARE

WINDOW ASSEMBLY FIRE-RESISTANCE RATING

(MINUTES)

FIRE EXTINGUISHER CABINET LOCATIONS MINIMUM RATING OF
2A:10BC (5 LB. ABC DRY CHEMICAL). DO NOT PROVIDE GLASS.
SEMI RECESSED CABINETS ARE TO PROVIDED IN FINISHED
AREAS AND ARE PERMITTED TO BE SURFACE MOUNTED IN
INDUSTRIAL AREAS.

CUMULATIVE OCCUPANT LOAD

TRAVEL DISTANCE

COMMON PATH OF TRAVEL

EXIT SIGN WITH CHEVRON DIRECTION

EGRESS ANALYSIS

DOOR (1) DOOR DOOR (3)
0.20 0.20 0.20
68 IN (IN./OCC.) 68 IN (IN./OCC.) 68 IN (IN./OCC.)
50 OCC 340 OCC. 50 OCC. 340 OCC. 50 OCC 340 OCCJ

J
ORMDOR<§

DOOR (4)| |C DOOR (&)
0.20 0.20 0.20
341N (IN./OCC.) 9% IN. (IN./OCC.) 341N (IN./OCC.)
10 OCC 170 OCCJ 50 OCC. 480 OCC) C3 OCC. 170 OCCJ
DOOR (7)
0.20
34N (IN./OCC.)
4 0 4 8'
50 OCC 170 OCC. .
SCALE: 1/8" = 1'-0"

BN

5%, d

LS2.50

COMMON BUILDING LEVEL 1 EGRESS PLAN




7\

/F A

:

LEGEND:
TRAVEL PATH
B 1 HR FIRE BARRIER
| _ r BN | N | N || | 2 HR FIRE BARRIER

FIRE EXTINGUISHER CABINET LOCATIONS MINIMUM RATING OF
FE 2A:10BC (5 LB. ABC DRY CHEMICAL). DO NOT PROVIDE GLASS.

LS2.51

COMMON BUILDING MEZZANINE EGRESS PLAN

OPEN TO SEMI RECESSED CABINETS ARE TO PROVIDED IN FINISHED
BELOW AREAS AND ARE PERMITTED TO BE SURFACE MOUNTED IN
INDUSTRIAL AREAS.
MEZZANINE OPEN TO 2630 SQ-FT
MAXIMUM SIZE OF MEZZANINE 877 SQ-FT XX OCC. CUMULATIVE OCCUPANT LOAD
ACTUAL SIZE OF MEZZANINE 618 SQ-FT
XX T.D. TRAVEL DISTANCE
=}
COMMON PATH OF TRAVEL
70 FTCP.T. XX C.P.T.
ASSEMBLY USE -
LESS CONCENTRATED
(618 SQ-FT = 41 OCC.) /" EGRESS R
MECHANICAL
INTERNET COMPONENT @
g 201 | CLEAR | R EGRESS ANALYSIS
B ASSIGNED | MAXIMUM
n / = QCC. LOAD | OCC. LO@
\!7j T o= W = = W = = m |
a \ 4 0 4 g
= STAIRS (1) P
| | o SCALE: 1/8" = 1'-0"
L& 37N NJoce)
41 OCC. 123 OCCJ
w 1-HOUR ROOF ASSEMBLY THROUGHOUT
45 FT T.D.
TOTAL MEZZANINE OCCUPANT LOAD
41 OCCUPANTS
TOTAL COMMON BUILDING OCCUPANT LOAD
237 OCCUPANTS
@ COMMON BUILDING MEZZANINE EGRESS PLAN 1/8" = 1'-0" 1 S l - l %
N
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Job Number: 10-682
Report Description: Ordinary Group |

System

Remote Area(s)

Most Demanding Sprinkler Data

5.6 K-Factor 18.00 at 10.33

Occupancy

Ordinary Group |

Job Suffix

Hose Allowance At Source

0.00

Density

0.15gpm/ft?

Area of Application

1845.00ft* (Actual 1980.24ft?)

Additional Hose Supplies

Hose At Node 1

Node Flow(gpm)
500.00

Number Of Sprinklers Calculated

30

Coverage Per Sprinkler

110.00ft?

Total Hose Streams

500.00

System Flow Demand

1142.62

Total Water Required (Including Hose Allowance)

1142.62

Maximum Pressure Unbalance In Loops

0.00

Maximum Velocity Above Ground

17.08 between nodes 22 and 23

Maximum Velocity Under Ground

12.59 between nodes 1004 and 1

Volume capacity of Wet Pipes

21218.03gal

Volume capacity of Dry Pipes

Supplies

Hose Flow Static
Node (gpm) (psi)

Residual Flow
(psi) (9pm)

Available
(psi)

Total Demand

Required Safety Margin
(psi) (psi)

1000 100.00

73.00 | 2500.00

93.66 |

1142.62 82.81 10.85

Contractor

Contractor Number

Contact Name

Contact Title

Name of Contractor:

Industrial Fire

Phone

Extension

Address 1

3845 Imperial Ave.

FAX

Address 2

San Diego CA

E-mail

Address 3

92113

Web-Site

{4, © M.E.P.CAD, Inc.

i@l AutoSPRINK® VR8 v8.1.11

07/26/2011 6:19:43AM Page 1



Job Number: 10-682

Report Description: Ordinary Group |

Actual Flow Minimum Flow K-Factor Pressure

Device (gpm) (gpm) (K) (psi)

Hose 1 500.00 500.00 0 76.12
Sprinkler 101 24.71 21.50 5.6 19.47
Sprinkler 102 23.95 18.00 5.6 18.28
Sprinkler 103 22.99 16.50 5.6 16.85
Sprinkler 104 22.65 18.00 5.6 16.36
Sprinkler 105 21.90 16.50 5.6 15.29
Sprinkler 106 21.30 18.00 5.6 14.46
Sprinkler 107 20.67 16.50 5.6 13.63
Sprinkler 108 20.48 16.50 5.6 13.38
Sprinkler 109 25.94 14.82 5.6 21.45
Sprinkler 110 25.34 16.50 5.6 20.47
Sprinkler 111 23.96 16.50 5.6 18.31
Sprinkler 112 20.79 14.82 5.6 13.78
Sprinkler 113 21.68 17.00 5.6 14.99
Sprinkler 114 20.39 17.00 5.6 13.26
Sprinkler 115 19.06 18.00 5.6 11.59
Sprinkler 116 18.45 16.50 5.6 10.85
Sprinkler 117 18.49 14.82 5.6 10.90
Sprinkler 118 25.51 14.82 5.6 20.74
Sprinkler 119 20.50 18.00 5.6 13.40
Sprinkler 120 19.86 17.00 5.6 12.57
= Sprinkler 121 18.00 18.00 5.6 10.33
Sprinkler 122 17.30 14.82 5.6 9.54
Sprinkler 123 17.54 16.50 5.6 9.81
Sprinkler 124 25.20 16.50 5.6 20.24
Sprinkler 125 25.14 14.82 5.6 20.16
Sprinkler 126 21.85 16.50 5.6 15.22
Sprinkler 127 21.60 18.00 5.6 14.88
Sprinkler 128 19.76 18.00 5.6 12.45
Sprinkler 129 18.98 18.00 5.6 11.49
Sprinkler 130 18.65 16.50 5.6 11.10

=» Most Demanding Sprinkler Data

(%, © M.E.P.CAD, Inc.

@l AutoSPRINK® VRS v8.1.11

07/26/2011 6:19:45AM

Page 2



.
HE |Hydraulic Analysis I

Job Number: 10-682
Report Description: Ordinary Group |

Pipe Type Diameter Flow Velocity HWC Friction Loss Length Pressure
Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length |Summary
Upstream Total Length

@secceeRoute 100

DR 1.05 18.00 6.68 120 0.107085 3-4Pf 1.11
121 8'-10 18.00 5.6 10.33 Sprinkler, 7'-0 Pe -1.03
45 11'-2%5 10.40 E(2'-0), T(5'-0) 10'-4/ Pv

BL 1.38 52.84 11.33 120 0.206495 11-11% Pf  2.47
45 11'-2% 34.84 10.40 Flow (q) from Route 2 Pe 0.00
44 11'-2%5 12.88 11'-11%5 Pv

BL 1.61 72.69 11.46 120 0.175871 9-0% Pf 1.59
44 11'-2% 19.86 12.88 Flow (q) from Route 10 Pe -0.00
43 11'-2% 14.47 9'-0%2 Pv

BL 1.61 93.19 14.69 120 0.278454 15-0% Pf 8.64
43 11'-2% 20.50 14.47 Flow (g) from Route 9 16'-0 Pe -4.52
42 21'-7% 18.59 4E(4'-0) 31'-0%4 Pv

BL 2.07 93.19 8.91 120 0.082468 8-1Pf 1.49
42 21-7% 18.59 10'-0 Pe
41 21'-7% 20.08 PO(10'-0) 18'-1/Pv

CM 4.26 244.38 5.50 120 0.014499 3-3% Pf 0.05
41 21-7% 151.19 20.08 Flow (q) from Route 3 Pe 0.45
40 20'-7 20.58 3'-3%4 Pv

CM 4.26 269.88 6.08 120 0.017422 910/ Pf 0.17
40 20'-7 25.51 20.58 Flow (q) from Route 29 Pe 1.35
60 17'-5% 22.10 9'-10 Pv

CM 4.26 269.88 6.08 120 0.017422 0-7Pf 0.01
60 17'-5% 22.10 Pe 0.08
31 17'-3% 22.19 0'-7|Pv

CM 4.26 438.04 9.86 120 0.042680 15-5%2 Pf 1.81
31 17'-3% 168.15 22.19 Flow (q) from Route 4 26'-10 Pe 1.55
30 13'-8%% 25.55 3fE(8'-117%) 42'-3%2 Pv

CM 4.26 463.97 10.44 120 0.047472 2'-8%2 Pf 0.13
30 13-8% 25.94 25.55 Flow (q) from Route 30 Pe
22 13'-8% 25.68 2'-8Y2 Pv

CM 4.26 642.62 14.47 120 0.086725 13-7% Pf 273
22 13'-8% 178.65 25.68 Flow (q) from Route 13 17'-11| Pe
21 13'-8% 28.41 2fE(8'-11%%) 31'-6%4 Pv

FR 4.26 642.62 14.47 120 0.086725 8'-0 Pf 5.35
21 13'-8% 28.41 53'-8%4 Pe 4.08
20 4'-3% 37.84 CV(28'-11%%), BV(15'-9%%), 61'-9 Pv

fE(8'-11%%)

ST 4.26 642.62 14.47 120 0.086725 81'-9%4 Pf 13.26
20 4'-3% 37.84 711 Pe -2.33
16 9'-8 48.78 5fE(8'-117%), PO(26'-4) 152'-11|Pv

ST 6.36 642.62 6.50 120 0.012346 67'-11|Pf 1.65
16 9'-8 48.78 25'-2/Pe -0.10
15 9'-11 50.32 2fE(12'-7), MF (-0.50) 93'-0%4 Pv

ST 6.36 642.62 6.50 120 0.012346 114'-2 Pf 2.44
15 911 50.32 42'-9 Pe -0.00
13 9'-11 52.76 2fE(12'-7), E(17'-7),MF (-0.50) 156'-11| Pv

ST 6.36 642.62 6.50 120 0.012346 132'-7/Pf 2.72
13 9-11 52.76 88'-0 Pe 0.00
11 9'-11 55.48 7fE(12'-7) 220'-7/Pv

FR 6.36 642.62 6.50 120 0.012346 9-5% Pf 0.12
11 911 55.48 Pe 4.10
9 0'-5Y> 59.70 9'-5%2 Pv

UG 6.40 642.62 6.41 140 0.008983 10-52 Pf 0.37
9 0'-5Y 59.70 31-1% Pe 1.50
8 -3'-0 61.57 2LtE(15'-67%) 41'-7/ Pv

UG 6.09 642.62 7.08 150 0.010069 7544 Pf 1.12
8 -3'-0 61.57 35'-5 Pe 0.00
7 -3'-0 62.69 2EE(10'-9%%), LtE(13'-10%%) 110'-9% Pv

UG 6.40 642.62 6.41 140 0.008983 11'-0 Pf 12.84
7 -3'-0 62.69 82'-11%4 Pe -0.00
2 -3-0 75.53 T(51-10), BFP(-12.00), 93-11% Pv

2LtE(15'-67%)

UG 6.09 642.62 7.08 150 0.010069 7-6 Pf 0.59
2 -3-0 75.53 50'-10 Pe 0.00
1 -3'-0 76.12 GV(4'-77%), T(46'-2Y2) 58'-4 Pv

UG 6.09 1142.62 12.59 150 0.029201 113-11| Pf  4.81
1 -3'-0 500.00 76.12 Hose 50'-10 Pe
1004 -3'-0 80.93 GV (4'-77%), T(46'-2753) 164'-9 Pv

UG 7.98 537.23 3.45 150 0.001938 5584/ Pf 1.31
1004 -3'-0 80.93 119'-2'5 Pe
1005 -3-0 82.24 2GV(6'-0%2), 2EE(13'-7), E(27'-2), 677'-6%2 Pv

T(52'-10)
(%, © M.E.P.CAD, Inc. i#§4 AutoSPRINK® VR8 v8.1.11 07/26/2011 6:19:47AM Page 3



WEl : .
HE |HydrauI|c Analysis I Job Number: 10-682
i Report Description: Ordinary Group |

Pipe Type Diameter Flow Velocity HWC Friction Loss Length Pressure
Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length |Summary
Upstream Total Length

UG 9.79 535.16 2.28 150 0.000711 642'-5 Pf 0.56
1005 -3-0 82.24 140'-3 Pe -0.01
1001 -3'-0 82.79 2GV(6'-9), 2E(29'-8), T(67'-5) 782'-8 Pv

UG 11.65 1142.62 3.44 150 0.001240 3-7 Pf 0.01
1001 -3'-0 607.46 82.79 Supply, 8'-02 Pe
1000 -3'-0 82.81 GV(8'-07%2), S 11'-72 Pv

0.00 Hose Allowance At Source
1000 1142.62

@EdecccecRoute 200

DR 1.05 17.54 6.51 120 0.102116 5-2 Pf 0.94
123 8'-10 17.54 5.6 9.81 Sprinkler, 4'-0Pe -1.02
46 11'-2% 9.73 2E(2'-0) 9'-2 Pv

BL 1.38 34.84 7.47 120 0.095558 7-0% Pf 0.67
46 11'-2% 17.30 9.73 Flow (q) from Route 8 Pe
45 11'-2%> 10.40 7'-0%2 Pv

@decceceRoute 300

DR 1.05 18.98 7.05 120 0.118136 3-9Pf 127
129 8'-10 18.98 5.6 11.49 Sprinkler, 7'-0 Pe -1.03
54 11'-2% 11.73 E(2'-0), T(5'-0) 10'-9 Pv

BL 1.38 37.64 8.07 120 0.110230 120 Pf 1.33
54 11'-2% 18.65 11.73 Flow (q) from Route 7 Pe 0.00
53 11'-2% 13.05 12'-0 Pv

BL 1.38 57.40 12.31 120 0.240662 10-0 Pf 2.41
53 11'-2% 19.76 13.05 Flow (q) from Route 5 Pe
52 11'-2%5 15.46 10'-0 Pv

BL 1.61 79.00 12.45 120 0.205133 1-0% Pf 0.21
52 11'-2% 21.60 15.46 Flow (q) from Route 14 Pe
51 11'-2%5 15.68 1'-0%4 Pv

BL 1.61 100.85 15.89 120 0.322248 14'-4'2 Pf 7.21
51 11'-2% 21.85 15.68 Flow (q) from Route 20 8'-0 Pe -5.52
50 23'-11% 17.36 2E(4'-0) 22'-4Y4 Pv

BL 2.07 100.85 9.64 120 0.095439 7-6 Pf 1.67
50 23-11% 17.36 10'-0 Pe 0.01
49 23'-11% 19.04 PO(10'-0) 17'-6 Pv

CM 4.26 100.85 2.27 120 0.002820 0'-10 Pf 0.00
49 23-11% 19.04 Pe 0.12
48 23'-8 19.16 0'-10 Pv

CM 4.26 125.99 2.84 120 0.004257 3-8 Pf 0.02
48 23'-8 25.14 19.16 Flow (q) from Route 28 Pe 0.51
47 22'-6 19.68 3'-8%2 Pv

CM 4.26 151.19 3.40 120 0.005964 2'-9 Pf 0.02
47 22'-6 25.20 19.68 Flow (q) from Route 26 Pe 0.38
41 21'-7% 20.08 2'-9 Pv

@EecceceRoute 4o

DR 1.05 19.06 7.08 120 0.119064 3“4 Pf 1.23
115 8'-10 19.06 5.6 11.59 Sprinkler, 7'-0 Pe -1.03
38 11'-2%> 11.79 E(2'-0), T(5'-0) 10'-4%2 Pv

BL 1.38 56.00 12.01 120 0.229925 8-0 Pf 1.84
38 11'-2% 36.94 11.79 Flow (q) from Route 6 Pe
37 11'-2% 13.63 8'-0 Pv

BL 1.61 76.39 12.04 120 0.192759 9-9% Pf 1.89
37 11'-2% 20.39 13.63 Flow (g) from Route 12 Pe 0.00
36 11'-2%5 15.53 9'-9%2 Pv

BL 1.61 98.07 15.45 120 0.306008 41 Pf 1.25
36 11'-2% 21.68 15.53 Flow (q) from Route 18 Pe -0.00
35 11'-2% 16.77 4'-1Pv

BL 2.07 118.85 11.36 120 0.129336 211 Pf 1.67
35 11'-2% 20.79 16.77 Flow (q) from Route 22 10'-0 Pe -0.06
34 11'-4 18.39 2E(5'-0) 12'-11%5 Pv

BL 2.07 142.82 13.65 120 0.181669 6'-5 Pf 2.71
34 114 23.96 18.39 Flow (q) from Route 25 8'-6 Pe -2.58
33 17'-3% 18.52 E(5'-0), fE(3'-6) 14'-11 Pv

BL 2.16 142.82 12.54 120 0.147618 5-5% Pf 0.81
33 17'-3% 18.52 Pe
32 17'-3% 19.32 5'-5%2 Pv

BL 2.16 168.15 14.76 120 0.199688 2'-04 Pf 2.87
32 17'-3% 25.34 19.32 Flow (q) from Route 27 12'-3' Pe
31 17'-3% 22.19 PO(12'-3%%) 14'-4'4 Pv

@secececeRoute Hoeoeoee

DR 1.05 19.76 7.34 120 0.127291 3-9Pf 1.62
128 8'-10 19.76 5.6 12.45 Sprinkler, 9'-0 Pe -1.03
53 11'-2%5 13.05 2E(2'-0), T(5'-0) 12'-9 Pv

(4, © M.E.P.CAD, Inc. @4 AutoSPRINK® VRS v8.1.11 07/26/2011 6:19:47AM Page 4



WEl : .
HE |HydrauI|c Analysis I Job Number: 10-682
i Report Description: Ordinary Group |

Pipe Type Diameter Flow Velocity HWC Friction Loss Length Pressure
Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length |Summary
Upstream Total Length

@secceeRoute Goocee

DR 1.05 18.45 6.85 120 0.112042 3-9Pf 1.20
116 8-10 18.45 5.6 10.85 Sprinkler, 7'-0|Pe -1.03
39 11'-2%% 11.03 E(2'-0), T(5'-0) 10'-9 Pv

BL 1.38 36.94 7.92 120 0.106479 722 Pf 0.77
39 11'-2% 18.49 11.03 Flow (q) from Route 11 Pe
38 11'-2% 11.79 7'-2Y2 Pv

@EseccceRoute 7 eccee

DR 1.05 18.65 6.92 120 0.114397 10'-5 Pf 1.65
130 81072 18.65 5.6 11.10 Sprinkler, 4'-0 Pe -1.02
54 11'-2% 11.73 2E(2'-0) 14'-5 Pv

@deccceRoute §occee

DR 1.05 17.30 6.42 120 0.099461 5-2Pf 1.21
122 8-10 17.30 5.6 9.54 Sprinkler, 7'-0 Pe -1.02
46 11'-2Y%% 9.73 E(2'-0), T(5'-0) 12'-2|Pv

@decceceRoute Qoeccee

DR 1.05 20.50 7.61 120 0.136166 4'-4 Pf 2.09
119 8'-10 20.50 5.6 13.40 Sprinkler, 11'-0 Pe -1.02
43 11'-2Y% 14.47 3E(2'-0), T(5'-0) 15'-4 Pv

ameccceoRoute 10 cccee

DR 1.05 19.86 7.37 120 0.128402 3-3% Pf 1.32
120 8'-10 19.86 5.6 12.57 Sprinkler, 7'-0 Pe -1.02
44 11'-2% 12.88 E(2'-0), T(5'-0) 10'-3%2 Pv

aEpecccoRoute 11 cccee

DR 1.05 18.49 6.86 120 0.112566 6'-2%2 Pf 1.15
117 8'-10 18.49 5.6 10.90 Sprinkler, 4'-0 Pe -1.03
39 11'-2% 11.03 2E(2'-0) 10'-2%2 Pv

EecceeRoute 12cccce

DR 1.05 20.39 7.57 120 0.134852 3-4 Pf 1.40
114 8'-10 20.39 5.6 13.26 Sprinkler, 7'-0|Pe -1.02
37 11'-2% 13.63 E(2'-0), T(5'-0) 10'-4 Pv

@deeccceoRoute 1300

DR 1.05 21.30 7.91 120 0.146170 7-62 Pf 213
106 8'-10 21.30 5.6 14.46 Sprinkler, 7'-0|Pe -3.02
28 15'-10 13.57 E(2'-0), T(5'-0) 14'-674 Pv

BL 1.38 62.45 13.40 120 0.281336 5-11% Pf 1.68
28 15'-10 41.16 13.57 Flow (q) from Route 15 Pe
27 15'-10 15.25 5'-11/4 Pv

BL 1.61 84.35 13.29 120 0.231582 2'-0%2 Pf 0.47
27 15'-10 21.90 15.25 Flow (q) from Route 21 Pe
26 15'-10 15.72 2'-0%5 Pv

BL 1.61 107.00 16.86 120 0.359573 4'-3%2 Pf 1.55
26 15'-10 22.65 15.72 Flow (q) from Route 19 Pe -0.00
25 15'-10 17.27 4'-3%5 Pv

BL 2.07 129.99 12.43 120 0.152638 4'-2 Pf 0.64
25 15'-10 22.99 17.27 Flow (q) from Route 24 Pe
24 15'-10 17.91 4'-2 Pv

BL 2.07 153.93 14.72 120 0.208694 7-1Pf 1.48
24 15'-10 23.95 17.91 Flow (q) from Route 23 Pe
23 15'-10 19.39 7'-1Pv

BL 2.07 178.65 17.08 120 0.274874 4'-6%2 Pf 5.37
23 15'-10 24.71 19.39 Flow (q) from Route 16 15'-0 Pe 0.92
22 13'-8% 25.68 E(5'-0), PO(10'-0) 19'-6%4 Pv

@meeccceRoute 14 cccee

DR 1.05 21.60 8.02 120 0.150081 39 Pf 1.62
127 8'-10 21.60 5.6 14.88 Sprinkler, 7'-0 Pe -1.03
52 11'-2Y% 15.46 E(2'-0), T(5'-0) 10'-9 Pv

@EececeeRoute 1500

DR 1.05 20.48 7.60 120 0.136012 10-10% Pf 2.30
108 8'-10 20.48 5.6 13.38 Sprinkler, 6'-0 Pe -3.02
29 15'-10 12.66 3E(2'-0) 16'-10%2 Pv

BL 1.38 41.16 8.83 120 0.130066 7-0% Pf 0.91
29 15'-10 20.67 12.66 Flow (q) from Route 17 Pe
28 15'-10 13.57 7'-0%4 Pv

@meccceRoute 16cccee

DR 1.05 24.71 9.17 120 0.192481 7104 Pf 2.86
101 9'-0 24.71 5.6 19.47 Sprinkler, 7'-0 Pe -2.95
23 15'-10 19.39 E(2'-0), T(5'-0) 14'-10%2 Pv

@meeccceRoute 17 cccee

DR 1.05 20.67 7.67 120 0.138354 7-9%4 Pf 2.05
107 8'-10 20.67 5.6 13.63 Sprinkler, 7'-0 Pe -3.02
29 15'-10 12.66 E(2'-0), T(5'-0) 14'-9%4 Pv
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.
HE |Hydraulic Analysis I

Job Number: 10-682
Report Description: Ordinary Group |

Pipe Type Diameter Flow Velocity HWC Friction Loss Length Pressure
Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length |Summary
Upstream Total Length

@deecceceoRoute 18 cccee

DR 1.05 21.68 8.05 120 0.151059 3-4v4 Pf 1.57
113 8-10 21.68 5.6 14.99 Sprinkler, 7-0 Pe -1.02
36 11'-2%5 15.53 E(2-0), T(5-0) 10474 Pv

apeccceRoute 19 cccece

DR 1.05 22.65 8.41 120 0.163791 762 Pf 2.38
104 8-10 22.65 5.6 16.36 Sprinkler, 70 Pe -3.02
26 1510 15.72 E(2-0), T(5'0) 14-6Y4 Pv

@mecccocRoute 20 cccce

DR 1.05 21.85 8.11 120 0.153218 3-77% Pf 1.63
126 86 21.85 56 15.22 Sprinkler, 70 Pe -1.17
51 11'-2%5 15.68 E(2-0), T(5-0) 10'-7Y4 Pv

EeccceRoute 2] cccee

DR 1.05 21.90 8.13 120 0.153922 104/ Pf 2.98
105 8'-10 21.90 5.6 15.29 Sprinkler, 9'-0 Pe -3.02
27 1510 15.25 2E(2-0), T(5-0) 19'-4/Pv

@EBeccceRoute 22 cccce

DR 1.05 20.79 7.72 120 0.139755 11-2%4 Pf 3.52
112 10'-0 20.79 5.6 13.78 Sprinkler, 14'-0| Pe -0.53
35 112% 16.77 2E(2-0), f(-0.00), CV(5-0), BalV, 25'-214 Pv

T(5-0)

EpeccceRoute 23 cccce

DR 1.05 23.95 8.89 120 0.181573 762 Pf 2.64
102 8'-10 23.95 5.6 18.28 Sprinkler, 7'-0|Pe -3.02
24 1510 17.91 E(2-0), T(5-0) 14'-6%4 Py

EecceeRoute 24 cccee

DR 1.05 22.99 8.53 120 0.168328 116 Pf 3.45
103 8-10 22.99 5.6 16.85 Sprinkler, 9-0 Pe -3.03
25 1510 17.27 2E(2-0), T(5-0) 20-6 Pv

@EseccceeRoute 25000

DR 1.05 23.96 8.90 120 0.181799 3-372 Pf 1.51
111 8-0% 23.96 5.6 18.31 Sprinkler, 5-0 Pe -1.43
34 11'-4 18.39 T(5-0) 8-3%4 Pv

@EsececeRoute 26

DR 1.05 25.20 9.35 120 0.199488 17'-7Pf  5.50
124 8'-6 25.20 5.6 20.24 Sprinkler, 10'-0 Pe -6.06
47 226 19.68 T(5-0), PO(5'-0) 277 Pv

@Eseccee Route 27 cecee

DR 1.05 25.34 9.41 120 0.201559 9-3%2 Pf 2.88
110 8'-0 25.34 5.6 20.47 Sprinkler, 5'-0|Pe -4.03
32 17'-3%2 19.32 PO(5'-0) 14'-32 Pv

@EeecceceRoyute 28 ccc e

DR 1.05 25.14 9.33 120 0.198750 1572 Pf 4.50
125 11'-0 25.14 5.6 20.16 Sprinkler, 7'-0|Pe -5.50
48 23'-8 19.16 E(2'-0), PO(5'-0) 22'-7V4Pv

@EececeeRoute 29 cccee

DR 1.05 25.51 9.47 120 0.204057 12'-6 Pf 3.98
118 11'-0 25.51 5.6 20.74 Sprinkler, 7'-0|Pe -4.15
40 207 20.58 E(2-0), PO(5-0) 19'-6 Py

ameecceRoute 30 cccee

DR 1.05 25.94 9.63 120 0.210503 14'-0 Pf 5.26
109 11'-0 25.94 5.6 21.45 Sprinkler, 11'-0 Pe -1.17
30 1381 2555 3E(2-0), PO(5'-0) 250 Py

@eeceeRouUte 31 00

UG 9.79 2.07 0.01 150 0.000000 251'-2/Pf 0.00
1010 -3'-0 2.07 82.24 Flow (q) from Route 32 6'-9 Pe
1003 -3'-0 82.24 GV(6'-9) 257'-10%5 Pv

UG 9.79 607.46 2.59 150 0.000899 290-5 Pf 0.39
1003 -3'-0 605.39 82.24 Flow (q) from Route 34 140'-3 Pe -0.01
1002 -3'-0 82.62 2GV(6'-9), 2E(29'-8), T(67'-5) 430'-8 Pv

uG 11.65 607.46 1.83 150 0.000385 423-4'2 Pf 017
1002 -3'-0 82.62 16'-1 Pe
1001 -3'-0 82.79 2GV(8'-072) 439'-573 Pv

@mececceRoute 32cccee

uG 9.79 2.07 0.01 150 0.000000 74'-34 Pf 0.00
1009 -3'-0 82.24 Pe
1010 -3'-0 82.24 74'-3Y4 Pv

@EeceeceeRoute 33 0ccece

UG 9.79 2.07 0.01 150 0.000000 625'-1%4 Pf 0.00
1007 -3'-0 82.24 87'-8 Pe 7.15
1008 196 89.39 2GV(6-9), 3EE(14'-10), E(29-8)  712-9% Py

(i, © M.E.P.CAD, Inc. @4 AutoSPRINK® VRS v8.1.11 07/26/2011 6:19:47AM Page 6



.
HE |Hydraulic Analysis I

Job Number: 10-682
Report Description: Ordinary Group |

Pipe Type Diameter Flow Velocity HWC Friction Loss Length Pressure
Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length |Summary
Upstream Total Length

UG 9.79 2.07 0.01 150 0.000000 657'-7/Pf 0.00
1008 -19'-6 89.39 36'-5 Pe -7.15
1009 -3'-0 82.24 GV(6'-9), 2EE(14'-10) 694'-0/ Pv

adeccceoRoute 34cccce

UG 7.98 605.39 3.88 150 0.002418 45124 Pf 1.31
1004 -3-0 80.93 92'-0%4 Pe
1003 -3'-0 82.24 2GV(6'-07%), 2EE(13'-7), T(52'-10) 543'-3| Pv

EececeRoute 35c0cc0ece

UG 9.79 2.07 0.01 150 0.000000 198'-62 Pf 0.00
1005 -3-0 82.24 6'-9 Pe
1006 -3'-0 82.24 GV(6'-9) 205'-3 Pv

UG 9.79 2.07 0.01 150 0.000000 35-0 Pf 0.00
1006 -3-0 82.24 6'-9 Pe
1007 -3'-0 82.24 GV(6'-9) 41'-9 Pv

Equivalent Pipe Lengths of Valves and Fittings (C=120 only) I C Value Multiplier

( Actual Inside Diameter )4'87 B Value Of C 100 130 140 150
Schedule 40 Steel Pipe Inside Diameter = Factor Multiplying Factor ~ 0.713 1.16 1.33 1.51
Pipe Type Legend Units Legend Fittings Legend
AO Arm-Over Diameter Inch ALV  Alarm Valve
BL Branch Line Elevation Foot AngV Angle Valve
CM Cross Main Flow gpm b Bushing
DN Drain Discharge gpm BalV Ball Valve
DR Drop Velocity fps BFP Backflow Preventer
DY Dynamic Pressure psi BV  Butterfly Valve
FM Feed Main Length Foot C Cross Flow Turn 90°
FR  Feed Riser Friction Loss  psi/Foot cplg  Coupling
MS  Miscellaneous HWC Hazen-Williams Constant Cr  Cross Run
OR  Outrigger Pt Total pressure at a point in a pipe CV  Check Valve
RN Riser Nipple Pn Normal pressure at a point in a pipe DelV  Deluge Valve
SP Sprig Pf Pressure loss due to friction between points DPV  Dry Pipe Valve
ST  Stand Pipe Pe Pressure due to elevation difference between indicated points fJ| E 90° Elbow
Underground Pv Velocity pressure at a point in a pipe EE  45° Elbow
Ee1 11%° Elbow
Ee2 22'%° Elbow
f Flow Device
fd Flex Drop
FDC Fire Department Connection
fE 90° FireLock(TM) Elbow
fEE  45° FireLock(TM) Elbow
flg Flange
FN Floating Node
fT FireLock(TM) Tee
g Gauge
GloV Globe Valve
GV  Gate Valve
Ho Hose
Hose Hose
HV  Hose Valve
Hyd Hydrant
LtE  Long Turn Elbow
mecT Mechanical Tee
Noz Nozzle
P1 Pump In
P2 Pump Out
PIV  Post Indicating Valve
PO  Pipe Outlet
PRV Pressure Reducing Valve
PrV  Pressure Relief Valve
red  Reducer/Adapter
S Supply
sCV  Swing Check Valve
Spr  Sprinkler
St Strainer
T Tee Flow Turn 90°
Tr Tee Run
U Union
WirF  Wirsbo
WMV Water Meter Valve
Cap
MF  Metraflex

(4, © M.E.P.CAD, Inc.

il AutoSPRINK® VR8 v8.1.11
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Job Number: 10-682
Report Description: Ordinary Group |

Supply at Node 1000
150 —
135
120 —
105
JStatic Pressure 100.00
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\Water flow, gpm
Hydraulic Graph
Supply at Node 1000
Static: Pressure
100.00
Residual: Pressure
73.00 @ 2500.00
Available Pressure at Time of Test
93.66 @ 1142.62
System Demand
82.81 @ 1142.62
System Demand (Including Hose Allowance at Source)
82.81 @ 1142.62
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Job Number: 10-682
Report Description: Residential

Hose At Node 1

250.00

System Remote Area(s)
Most Demanding Sprinkler Data Occupancy Job Suffix
4.9 K-Factor 14.03 at 8.20 Residential
Hose Allowance At Source Density Area of Application
0.00 0.05gpm/ft2 Living Unit
Additional Hose Supplies Number Of Sprinklers Calculated Coverage Per Sprinkler
Node Flow(gpm) 4

AutoPeak Results: Pressure For Remote Area(s) Adjacent To Most Remote Area

Total Hose Streams

250.00

System Flow Demand Total Water Required (Including Hose Allowance)
296.56 296.56

Maximum Pressure Unbalance In Loops
0.00

Maximum Velocity Above Ground

15.69 between nodes 430 and 431

Maximum Velocity Under Ground

3.27 between nodes 1004 and 1

Volume capacity of Wet Pipes

Volume capacity of Dry Pipes

21929.01gal
Supplies
Hose Flow Static Residual Flow Available Total Demand Required Safety Margin
Node (gpm) (psi) (psi) (gpm) (psi) (gpm) (psi) (psi)
1000 100.00 73.00 | 2500.00 99.48 | 296.56 60.07 39.41
Contractor
Contractor Number Contact Name Contact Title
Name of Contractor: Phone Extension
Address 1 FAX
Address 2 E-mail
Address 3 Web-Site

{4, © M.E.P.CAD, Inc.

i@l AutoSPRINK® VR8 v8.1.11
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HE |Summary Of Outflowing Devices I

Job Number: 10-682

Report Description: Residential

Actual Flow Minimum Flow K-Factor Pressure
Device (gpm) (gpm) (K) (psi)
Hose 1 250.00 250.00 0 59.53
Sprinkler 469 11.19 9.00 3.5 10.21
Sprinkler 470 10.77 9.00 3.5 9.47
Sprinkler 471 10.57 9.00 3.5 9.13
> Sprinkler 472 14.03 14.03 4.9 8.20

=» Most Demanding Sprinkler Data

(4, © M.E.P.CAD, Inc.

i AutoSPRINK® VR8 v8.1.11

06/24/2011 4:37:00AM
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.
HE |Hydraulic Analysis I

Job Number: 10-682
Report Description: Residential

Pipe Type Diameter Flow Velocity HWC Friction Loss Length Pressure
Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length |Summary
Upstream Total Length

@seccceRoute o0

BL 1.10 14.03 4.73 150 0.035319 15-0 Pf 1.06
472 43'-0 14.03 4.9 8.20 Sprinkler, 15'-0 Pe -0.58
433 44'-4 8.68 2E(7'-0), Tr(1'-0) 30'-0 Pv

BL 1.10 24.61 8.29 150 0.099835 0-10Pf 0.18
433 44'-4 10.57 8.68 Flow (q) from Route 2 1'-0 Pe
432 44'-4 8.87 Tr(1'-0) 1'-10 Pv

BL 1.10 35.38 11.92 150 0.195428 3-8%4 Pf 0.92
432 44'-4 10.77 8.87 Flow (q) from Route 3 1'-0 Pe
431 44'-4 9.78 Tr(1'-0) 4'-8Y2 Pv

BL 1.10 46.56 15.69 150 0.324887 8'-10 Pf 11.64
431 44'-4 11.19 9.78 Flow (q) from Route 4 27'-0/Pe 0.33
430 43'-7 21.74 3E(7'-0), red(1'-0), PO(5'-0) 35'-10 Pv

CM 2.16 46.56 4.09 120 0.018564 99'-1% Pf 2.11
430 43'-7 21.74 14'-9 Pe -0.02
421 43'-7Y 23.83 fT(10'-5%), fE(4'-3%%) 113-10%2 Pv

CM 2.63 46.56 2.74 120 0.007004 2100 Pf 2.38
421 43-7" 23.83 129'-10 Pe -0.00
402 43'-7Y 26.21 2fT(14'-10), fE(5'-11), 16fE(5'-10%2)  339-10 Pv

CM 3.26 46.56 1.79 120 0.002484 18-2%2 Pf 0.08
402 43-7Y 26.21 13-5%2 Pe -0.05
401 43'-9 26.25 2fE(6'-87%) 31'-8 Pv

FR 3.26 46.56 1.79 120 0.002484 6'-3%2 Pf 0.17
401 43'-9 26.25 61'-10 Pe 3.12
400 36'-672 29.54 CV(21'-6), BV(13'-5'%), fE(6'-8"4), 68'-174 Pv

PO(20'-2)

ST 6.36 46.56 0.47 120 0.000096 84'-24 Pf 0.27
400 36'-6% 29.54 125'-9 Pe 11.54
18 911 41.35 2fT(31'-5), BV(12'-7), 4fE(12'-7) 209-11|Pv

MF (-0.25)

CM 6.36 46.56 0.47 120 0.000096 152'-5%5 Pf 0.27
18 911 41.35 50'-3%3 Pe 0.00
15 9'-11 41.62 4fE(12'-7), MF (-0.25) 202'-9 Pv

CM 6.36 46.56 0.47 120 0.000096 114'-2 Pf 0.26
15 911 41.62 37'-84 Pe -0.00
13 9'-11 41.89 3fE(12'-7),MF (-0.25) 151'-10%2 Pv

CM 6.36 46.56 0.47 120 0.000096 132'-1% Pf  0.02
13 911 41.89 88'-0 Pe 0.00
11 9'-11 41.91 7fE(12'-7) 220'-1%2 Pv

FR 6.36 46.56 0.47 120 0.000096 9-5% Pf 0.00
11 911 41.91 Pe 4.10
9 0'-5% 46.01 9'-5%4 Pv

UG 6.40 46.56 0.46 140 0.000070 10-5%2 Pf 0.00
9 0'-5% 46.01 31-1%4 Pe 1.50
8 -3'-0 47.51 2LtE(15'-67%) 41'-7 Pv

UG 6.09 46.56 0.51 150 0.000078 7544 Pf 0.01
8 -3'-0 47.51 35'-5 Pe 0.00
7 -3'-0 47.52 2EE(10'-9%), LtE(13'-10%2) 110'-9%2 Pv

UG 6.40 46.56 0.46 140 0.000070 11'-0 Pf 12.01
7 -3'-0 47.52 82'-11%2 Pe -0.00
2 -3'-0 59.53 T(51'-10), BFP(-12.00), 93-11%4 Pv

2LtE(15'-67%)

UG 6.09 46.56 0.51 150 0.000078 7-6 Pf 0.00
2 -3'-0 59.53 50'-10 Pe 0.00
1 -3'-0 59.53 GV(4'-77%), T(46'-272) 58'-4/ Pv

UG 6.09 296.56 3.27 150 0.002408 11311 Pf 0.40
1 -3-0 250.00 59.53 Hose 50'-10 Pe
1004 -3'-0 59.93 GV(4'-77%), T(46'-27%) 164'-9 Pv

UG 7.98 139.88 0.90 150 0.000161 558'-4 Pf 0.11
1004 -3-0 59.93 111'-8 Pe
1005 -3'-0 60.04 2GV(6'-0%%), 2EE(13'-7), 670'-0 Pv

LtE(19'-7%%), T(52'-10)

UG 9.79 138.69 0.59 150 0.000058 642'-5 Pf 0.04
1005 -3-0 60.04 1241 Pe -0.01
1001 -3'-0 60.07 2GV(6'-9), 2LtE(21'-7), T(67'-5) 766'-6 Pv

UG 11.65 296.56 0.89 150 0.000102 2'-0 Pf 0.00
1001 -3-0 157.87 60.07 Supply, Pe
1000 -3'-0 60.07 Flow (q) from Route 5 2'-0Pv

0.00 Hose Allowance At Source
1000 296.56
EseecceRoute 2cccce
(%, © M.E.P.CAD, Inc. i#§4 AutoSPRINK® VR8 v8.1.11 06/24/2011 4:37:02AM Page 3



WEl . .
HE |HydrauI|c Analysis I Job Number: 10-682
i Report Description: Residential

Pipe Type Diameter Flow Velocity HWC Friction Loss Length Pressure
Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length |Summary
Upstream Total Length

BL 1.10 10.57 3.56 150 0.020928 1-4Pf 0.13
471 43'-0 10.57 35 9.13 Sprinkler, 5'-0 Pe -0.58
433 44'-4 8.68 T(5'-0) 6'-4 Pv

@EeccceRoute 3eccee

BL 1.10 10.77 3.63 150 0.021653 6'-10 Pf 0.41
470 42'-0 10.77 3.5 9.47 Sprinkler, 12'-0 Pe -1.01
432 44'-4 8.87 E(7'-0), T(5'-0) 18'-10 Pv

@EseccceRoute 4eccee

BL 1.10 11.19 3.77 150 0.023223 1-4Pf 0.15
469 43'-0 11.19 35 10.21 Sprinkler, 5'-0 Pe -0.58
431 44'-4 9.78 T(5'-0) 6'-4 Pv

@deccceRoute Hooeoeoe

UG 9.79 1.19 0.01 150 0.000000 2512/ Pf 0.00
1010 -3'-0 1.19 60.04 Flow (q) from Route 6 6'-9 Pe
1003 -3'-0 60.04 GV(6'-9) 257'-10%4 Pv

uG 9.79 157.87 0.67 150 0.000074 290'-5/ Pf 0.03
1003 -3-0 156.68 60.04 Flow (q) from Route 8 124'-1) Pe -0.01
1002 -3'-0 60.06 2GV(6'-9), 2LtE(21'-7), T(67'-5) 414'-6/ Pv

UG 11.65 157.87 0.48 150 0.000032 423-45 Pf 0.01
1002 -3-0 60.06 16'-1 Pe
1001 -3'-0 60.07 2GV(8'-0%%) 439'-55 Pv

@mecccecRoute Goecee

UG 9.79 1.19 0.01 150 0.000000 74'-3%4 Pf  0.00
1009 -3-0 60.04 Pe
1010 -3'-0 60.04 74'-32 Pv

EecececRoute 700

€] 9.79 1.19 0.01 150 0.000000 625'-1%4 Pf 0.00
1007 -3-0 60.04 797 Pe 7.15
1008 -19'-6 67.18 2GV(6'-9), 3EE(14'-10), LtE(21':7)  704'-8%4 Pv

UG 9.79 1.19 0.01 150 0.000000 657'-7/Pf 0.00
1008 -19'-6 67.18 36'-5 Pe -7.15
1009 -3'-0 60.04 GV(6'-9), 2EE(14'-10) 694'-0 Pv

EpecceceRoute §occee

UG 7.98 156.68 1.01 150 0.000198 451-22 Pf 0.1
1004 -3-0 59.93 92'-0% Pe
1003 -3'-0 60.04 2GV(6'-0%), 2EE(13'-7), T(52'-10) 543'-3 Pv

@peccceRoute Qeccee

UG 9.79 1.19 0.01 150 0.000000 198'-6%4 Pf 0.00
1005 -3-0 60.04 6'-9 Pe
1006 -3'-0 60.04 GV(6'-9) 205'-3 Pv

UG 9.79 1.19 0.01 150 0.000000 35-0 Pf 0.00
1006 -3-0 60.04 6'-9 Pe
1007 -3'-0 60.04 GV(6'-9) 41'-9 Pv

Equivalent Pipe Lengths of Valves and Fittings (C=120 only) I C Value Multiplier

( Actual Inside Diameter )4-87 B Value Of C 100 130 140 150
Schedule 40 Steel Pipe Inside Diameter = Factor Multiplying Factor ~ 0.713 1.16 1.33 1.51

(4, © M.E.P.CAD, Inc. @4 AutoSPRINK® VRS v8.1.11 06/24/2011 4:37:02AM Page 4
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|Hydraulic Analysis I

Job Number: 10-682
Report Description: Residential

Pipe Type Diameter Flow Velocity HWC Friction Loss Length Pressure
Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length |Summary
Upstream Total Length

Pipe Type Legend Units Legend Fittings Legend

AO Arm-Over Diameter Inch ALV  Alarm Valve
BL Branch Line Elevation Foot AngV Angle Valve
CM  Cross Main Flow gpm b Bushing
DN Drain Discharge gpm Balv Ball Valve
DR Drop Velocity fps BFP Backflow Preventer
DY Dynamic Pressure ps| BV Butterfly Valve
FM Feed Main Length Foot C Cross Flow Turn 90°
FR  Feed Riser Friction Loss  psi/Foot cplg  Coupling
MS  Miscellaneous HWC Hazen-Williams Constant Cr  Cross Run
OR  Outrigger Pt Total pressure at a point in a pipe CV  Check Valve
RN Riser Nipple Pn Normal pressure at a point in a pipe DelV Deluge Valve
SP Sprig Pf Pressure loss due to friction between points DPV Dry Pipe Valve
ST  Stand Pipe Pe Pressure due to elevation difference between indicated points | E 90° Elbow

Underground Pv Velocity pressure at a point in a pipe EE  45° Elbow

Ee1 11%° Elbow

Ee2 22'%:° Elbow

f Flow Device

fd Flex Drop

FDC Fire Department Connection
fE 90° FireLock(TM) Elbow
fEE  45° FireLock(TM) Elbow
flg Flange

FN Floating Node

fT FireLock(TM) Tee

g Gauge

GloV Globe Valve

GV  Gate Valve

Ho Hose

Hose Hose

HV  Hose Valve

Hyd Hydrant

LtE  Long Turn Elbow

mecT Mechanical Tee

Noz Nozzle

P1 Pump In

P2 Pump Out

PIV  Post Indicating Valve
PO  Pipe Outlet

PRV Pressure Reducing Valve
PrV  Pressure Relief Valve
red  Reducer/Adapter

S Supply

sCV  Swing Check Valve

Spr  Sprinkler

St Strainer

T Tee Flow Turn 90°
Tr Tee Run

U Union

WirF  Wirsbo

WMV Water Meter Valve

Cap

MF  MetraFlex

(4, © M.E.P.CAD, Inc.
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Job Number: 10-682
Report Description: Residential
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Hydraulic Graph

Supply at Node 1000

Static: Pressure

100.00

Residual: Pressure

73.00 @ 2500.00

Available Pressure at Time of Test

99.48 @ 296.56

System Demand

60.07 @ 296.56

System Demand (Including Hose Allowance at Source)

60.07 @ 296.56

(%, © M.E.P.CAD, Inc.
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Job Number: 10-682
Remote S.P.

System

Remote Area(s)

Most Demanding Sprinkler Data

K-Factor at

Occupancy

NA

Job Suffix
Manually Flowing

Hose Allowance At Source

0.00

Density

NA

Area of Application

NA

Additional Hose Supplies

Node

Hose At Node 707
Hose At Node 708
Hose At Node 703
Hose At Node 702
Hose At Node 705

Flow(gpm
250.00
250.00
250.00
250.00
250.00

Number Of Sprinklers Calculated

0

Coverage Per Sprinkler

NA

Total Hose Streams

1250.00

System Flow Demand

1250.00

Total Water Required (Including Hose Allowance)

1250.00

Maximum Pressure Unbalance In Loops

0.000

Maximum Velocity Above Ground

16.88 between nodes 20 and 21

Maximum Velocity Under Ground

13.88 between nodes 3 and 4

Volume capacity of Wet Pipes

1790.44gal

Volume capacity of Dry Pipes

Supplies

Hose Flow
Node (gpm)

Static
(psi)

Residual Flow
(psi) e (gpm)

Available
(psi)

Total Demand

(gpm)

Required
(psi)

Safety Margin
(psi)

3

183.267

183.267 | 1250.00

183.267 |

1250.00

183.267

-0.000

Pumper truck to provide
183.267 psi at the F.D.C

Contractor

Contractor Number

Contact Name

Contact Title

Name of Contractor:

Phone

Extension

Address 1

FAX

Address 2

E-mail

Address 3

Web-Site

(ih, ® M.E.P.CAD, Inc.

il AutoSPRINK® VR8 v8.1.11

07/25/2011 4:14:14PM Page 1



Job Number: 10-682

Actual Flow Minimum Flow K-Factor Pressure
Device (gpm) (gpm) (K) (psi)
Hose 702 250.00 250.00 25 100.000
Hose 703 250.00 250.00 0 97.838
Hose 705 250.00 250.00 0 106.629
Hose 707 250.00 250.00 0 127.399
Hose 708 250.00 250.00 0 130.396

= Most Demanding Sprinkler Data

(4. © M.E.P.CAD, Inc.
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i Frautc A}

Job Number: 10-682

Pipe Type Diameter Flow Velocity HWC Friction Loss Length Pressure
Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length |Summary
Upstream Total Length

@EdecccecRoute 1occee

ST 2.47 250.00 16.75 120 0.215409 0'-6 Pf 0.103
702 32'-7 250.00 100.000 Hose(-100.000) Pe 0.208
701 32'-1 100.311 0'-6 Pv

CM 4.26 250.00 5.63 120 0.015122 0'-6%4 Pf 0.008
701 32'-1 100.311 Pe 0.234
700 31'-6% 100.553 0'-6%4 Pv

CM 4.26 500.00 11.25 120 0.054516 41'-6 Pf 6.398
700 31'-6% 250.00 100.553 Flow (q) from Route 4 75'-10 Pe 9.382
22 9'-11 116.333 2fT(21'-1), BV(15'-9%2), 2fE(8'-11'2) 117'-472 Pv

ST 4.26 750.00 16.88 120 0.115423 36'-8%2 Pf 12.865
22 911 250.00 116.333 Flow (q) from Route 2 35'-9 Pe -0.000
21 9'-11 129.198 4fE(8'-117%), MF (-4.500) 72'-5Y4 Pv

ST 4.26 750.00 16.88 120 0.115423 8442 Pf 10.772
21 911 129.198 8'-11%2 Pe 0.000
20 9'-11 139.970 fE(8'-117%) 93'-4/ Pv

DY 6.36 750.00 7.58 120 0.016432 0'-0| Pf 0.000
20 911 139.970 Pe 0.000
19 9'-11 139.970 0'-0| Pv

ST 6.36 1000.00 10.11 120 0.027978 25-8 Pf 2.922
19 911 250.00 139.970 Flow (q) from Route 3 25'-2 Pe -0.000
18 9'-11 142.891 2fE(12'-7), MF (-1.500) 50'-972 Pv

CM 6.36 1000.00 10.11 120 0.027978 52'-2 Pf 1.459
18 911 142.891 Pe -0.001
17 9'-11 144.349 52'-2 Pv

ST 6.36 1250.00 12.64 120 0.042276 32'-5|Pf 2.434
17 911 144.349 25'-2 Pe 0.066
16 9'-9 146.849 2fE(12'-7) 57'-7 Pv

ST 6.36 1250.00 12.64 120 0.042276 67'-11 Pf 5.934
16 9'-9 146.849 25'-2 Pe -0.065
15 9'-11 152.718 2fE(12'-7), MF (-2.000) 93'-0%4 Pv

CM 6.36 1250.00 12.64 120 0.042276 114'-2 Pf 8.421
15 911 152.718 37'-8'2 Pe -0.000
13 9'-11 161.139 3fE(12'-7), MF (-2.000) 151'-10%4 Pv

CM 6.36 1250.00 12.64 120 0.042276 132'-1% Pf  9.307
13 911 161.139 88'-0 Pe 0.000
11 9'-11 170.446 7fE(12'-7) 220'-1%4 Pv

FR 6.36 1250.00 12.64 120 0.042276 9'-5% Pf 0.400
11 911 170.446 Pe 4.100
9 0'-5% 174.946 9'-5%4 Pv

uG 6.40 1250.00 12.47 140 0.030760 10-5%4 Pf 1.279
9 0'-5%2 174.946 31174 Pe 1.499
8 -3'-0 177.724 2LtE(15'-67%) 41'-7 Pv

UG 6.09 1250.00 13.77 150 0.034480 7545 Pf  3.821
8 -3'-0 177.724 35'-5/Pe 0.000
7 -3'-0 181.544 2EE(10'-9%%), LtE(13'-10%%) 110'-9%2 Pv

uG 6.40 1250.00 12.47 140 0.030760 5-6 Pf 1.764
7 -3'-0 181.544 51'-10 Pe -2.384
5 2'-6 180.924 T(51'-10) 57'-4 Pv

UG 6.36 1250.00 12.64 120 0.042276 1'-6/ Pf 3.359
5 2'-6 180.924 77-11Y4 Pe -0.497
4 3'-7% 183.786 PO(37'-8%), CV(40'-3) 79'-54 Pv

UG 6.07 1250.00 13.88 120 0.053156 1-4%4 Pf 0.073
4 3-7% 183.786 Supply, Pe -0.592
3 5'-0 183.267 1'-4Y4 Pv

0.00 Hose Allowance At Source
3 1250.00

@EseeccceRouUte 2000

ST 2.47 250.00 16.75 120 0.215409 0'-7|Pf 2.715
705 20'-0 250.00 106.629 Hose(-100.000) 12'-0 Pe 0.000
704 20'-0 109.344 PO(12'-0) 12'-7/ Pv

CM 4.26 250.00 5.63 120 0.015122 100'-5 Pf 2.617
704 20'-0 109.344 72'-8 Pe 4.371
22 9'-11 116.333 fT(21'-1), BV(15'-9%%), 4fE(8'-11]%) 1731 Pv

@meccceRoyute 3cccce

ST 2.47 250.00 16.75 120 0.215409 0-7/Pf 2.715
707 31'-10% 250.00 127.399 Hose(-100.000) 12'-0 Pe
706 31'-10% 130.114 PO(12'-0) 12'-7/ Pv

ST 6.36 250.00 2.53 120 0.002153 53'-10%4 Pf 0.333
706 31'-10% 130.114 100'-7| Pe 9.523
19 9'-11 139.970 2fT(31'-5), BV(12'-7), 2fE(12'-7 154'-5Y2 Pv

@EmececcecRoute foccce

(%, © M.E.P.CAD, Inc. i#§ AutoSPRINK® VRS v8.1.11 07/25/2011 4:14:17PM Page 3
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Hydraulic Analysis I

Job Number: 10-682
Report Description: Ordinary Group Il

Cap

Metraflex

Pipe Type Diameter Flow Velocity HWC Friction Loss Length Pressure
Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length |Summary
Upstream Total Length

ST 2.47 250.00 16.75 120 0.215409 0-7 Pf 2.715
703 31'-6% 250.00 97.838 Hose 12'-0 Pe
700 31'-6% 100.553 PO(12'-0) 12'-7V4 Pv

@EececeRoute Hoccee

ST 2.47 250.00 16.75 120 0.215409 0-7 Pf 2715
708 31'-6% 250.00 130.396 Hose 12'-0 Pe
709 31'-6% 133.111 PO(12'-0) 12'-7V4 Pv

CM 4.26 250.00 5.63 120 0.015122 41'-8%3 Pf 1.858
709 31-6% 133.111 81'-1% Pe 9.381
17 9'-11 144.349 fT(21'-1), BV(15'-9%%), 2fE(8'-1114%), 122'-10 Pv

T(26'-4)
Equivalent Pipe Lengths of Valves and Fittings (C=120 only) I C Value Multiplier
( Actual Inside Diameter )4'87 B Value Of C 100 130 140 150
Schedule 40 Steel Pipe Inside Diameter = Factor Multiplying Factor  0.713 1.16 1.33 1.51
Pipe Type Legend Units Legend Fittings Legend
AO Arm-Over Diameter Inch ALV  Alarm Valve
BL Branch Line Elevation Foot AngV Angle Valve
CM Cross Main Flow gpm b Bushing
DN  Drain Discharge gpm Balv Ball Valve
DR Drop Velocity fps BFP Backflow Preventer
DY  Dynamic Pressure psi BV  Butterfly Valve
FM Feed Main Length Foot C Cross Flow Turn 90°
FR  Feed Riser Friction Loss  psi/Foot cplg  Coupling
MS  Miscellaneous HWC Hazen-Williams Constant Cr  Cross Run
OR  Outrigger Pt Total pressure at a point in a pipe CV  Check Valve
RN Riser Nipple Pn Normal pressure at a point in a pipe DelV' Deluge Valve
SP Sprig Pf Pressure loss due to friction between points DPV' Dry Pipe Valve
ST  Stand Pipe Pe Pressure due to elevation difference between indicated points | E 90° Elbow
Underground Velocity pressure at a point in a pipe EE  45° Elbow
Ee1 11%.° Elbow
Ee2 22%° Elbow
f Flow Device
fd Flex Drop
FDC Fire Department Connection
fE 90° FireLock(TM) Elbow
fEE  45° FireLock(TM) Elbow
flg Flange
FN Floating Node
fT FireLock(TM) Tee
g Gauge
GloV Globe Valve
GV  Gate Valve
Ho Hose
Hose Hose
HV  Hose Valve
Hyd Hydrant
LtE  Long Turn Elbow
mecT Mechanical Tee
Noz Nozzle
P1 Pump In
P2 Pump Out
PIV  Post Indicating Valve
PO  Pipe Outlet
PRV Pressure Reducing Valve
PrvV  Pressure Relief Valve
red  Reducer/Adapter
S Supply
sCV  Swing Check Valve
Spr  Sprinkler
St Strainer
T Tee Flow Turn 90°
Tr Tee Run
u Union
WirF Wirsbo
WMV Water Meter Valve

(4, © M.E.P.CAD, Inc.

4 AutoSPRINK® VR8 v8.1.11
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Job Number: 10-682

Supply at Node 3

iStatic Preasure 183.267
[ -

41250.00 @ 183.267
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Hydraulic Graph

Supply at Node 3

Static: Pressure

183.267

Residual: Pressure

183.267 @ 1250.00

Available Pressure at Time of Test

183.267 @ 1250.00

System Demand

183.267 @ 1250.00

System Demand (Including Hose Allowance at Source)

183.267 @ 1250.00

(4, © M.E.P.CAD, Inc. @ AutoSPRINK® VR8 v8.1.11
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Job Number: 10-682

Actual Flow Minimum Flow K-Factor Pressure
Device (gpm) (gpm) (K) (psi)
Hose 702 250.00 250.00 25 100.000
Hose 703 250.00 250.00 0 97.838
Hose 705 250.00 250.00 0 106.629
Hose 707 250.00 250.00 0 127.399
Hose 708 250.00 250.00 0 130.396

= Most Demanding Sprinkler Data

(4. © M.E.P.CAD, Inc.

@4 AutoSPRINK® VR8 v8.1.11

07/25/2011 6:24:26PM
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Job Number: 10-682

Pipe Type Diameter Flow Velocity HWC Friction Loss Length Pressure
Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length |Summary
Upstream Total Length

@EdecccecRoute 1occee

ST 2.47 250.00 16.75 120 0.215409 0'-6 Pf 0.103
702 32'-7 250.00 100.000 Hose(-100.000) Pe 0.208
701 32'-1 100.311 0'-6 Pv

CM 4.26 250.00 5.63 120 0.015122 0'-6%4 Pf 0.008
701 32'-1 100.311 Pe 0.234
700 31'-6% 100.553 0'-6%4 Pv

CM 4.26 500.00 11.25 120 0.054516 41'-6 Pf 6.398
700 31'-6% 250.00 100.553 Flow (q) from Route 4 75'-10 Pe 9.382
22 9'-11 116.333 2fT(21'-1), BV(15'-9%2), 2fE(8'-11'2) 117'-472 Pv

ST 4.26 750.00 16.88 120 0.115423 36'-8%2 Pf 12.865
22 911 250.00 116.333 Flow (q) from Route 2 35'-9 Pe -0.000
21 9'-11 129.198 4fE(8'-117%), MF (-4.500) 72'-5Y4 Pv

ST 4.26 750.00 16.88 120 0.115423 8442 Pf 10.772
21 911 129.198 8'-11%2 Pe 0.000
20 9'-11 139.970 fE(8'-117%) 93'-4/ Pv

DY 6.36 750.00 7.58 120 0.016432 0'-0| Pf 0.000
20 911 139.970 Pe 0.000
19 9'-11 139.970 0'-0| Pv

ST 6.36 1000.00 10.11 120 0.027978 25-8 Pf 2.922
19 911 250.00 139.970 Flow (q) from Route 3 25'-2 Pe -0.000
18 9'-11 142.891 2fE(12'-7), MF (-1.500) 50'-972 Pv

CM 6.36 1000.00 10.11 120 0.027978 52'-2 Pf 1.459
18 911 142.891 Pe -0.001
17 9'-11 144.349 52'-2 Pv

ST 6.36 1250.00 12.64 120 0.042276 32'-5|Pf 2.434
17 911 144.349 25'-2 Pe 0.066
16 9'-9 146.849 2fE(12'-7) 57'-7 Pv

ST 6.36 1250.00 12.64 120 0.042276 67'-11 Pf 5.934
16 9'-9 146.849 25'-2 Pe -0.065
15 9'-11 152.718 2fE(12'-7), MF (-2.000) 93'-0%4 Pv

CM 6.36 1250.00 12.64 120 0.042276 114'-2 Pf 8.421
15 911 152.718 37'-8'2 Pe -0.000
13 9'-11 161.139 3fE(12'-7), MF (-2.000) 151'-10%4 Pv

CM 6.36 1250.00 12.64 120 0.042276 132'-1% Pf  9.307
13 911 161.139 88'-0 Pe 0.000
11 9'-11 170.446 7fE(12'-7) 220'-1%4 Pv

FR 6.36 1250.00 12.64 120 0.042276 9'-5% Pf 0.400
11 911 170.446 Pe 4.100
9 0'-5% 174.946 9'-5%4 Pv

uG 6.40 1250.00 12.47 140 0.030760 10-5%4 Pf 1.279
9 0'-5%2 174.946 31174 Pe 1.499
8 -3'-0 177.724 2LtE(15'-67%) 41'-7 Pv

UG 6.09 1250.00 13.77 150 0.034480 7545 Pf  3.821
8 -3'-0 177.724 35'-5/Pe 0.000
7 -3'-0 181.544 2EE(10'-9%%), LtE(13'-10%%) 110'-9%2 Pv

uG 6.40 1250.00 12.47 140 0.030760 5-6 Pf 1.764
7 -3'-0 181.544 51'-10 Pe -2.384
5 2'-6 180.924 T(51'-10) 57'-4 Pv

UG 6.36 1250.00 12.64 120 0.042276 1'-6/ Pf 3.359
5 2'-6 180.924 77-11Y4 Pe -0.497
4 3'-7% 183.786 PO(37'-8%), CV(40'-3) 79'-54 Pv

UG 6.07 1250.00 13.88 120 0.053156 1-4%4 Pf 0.073
4 3-7% 183.786 Supply, Pe -0.592
3 5'-0 183.267 1'-4Y4 Pv

0.00 Hose Allowance At Source
3 1250.00

@EseeccceRouUte 2000

ST 2.47 250.00 16.75 120 0.215409 0'-7|Pf 2.715
705 20'-0 250.00 106.629 Hose(-100.000) 12'-0 Pe 0.000
704 20'-0 109.344 PO(12'-0) 12'-7/ Pv

CM 4.26 250.00 5.63 120 0.015122 100'-5 Pf 2.617
704 20'-0 109.344 72'-8 Pe 4.371
22 9'-11 116.333 fT(21'-1), BV(15'-9%%), 4fE(8'-11]%) 1731 Pv

@meccceRoyute 3cccce

ST 2.47 250.00 16.75 120 0.215409 0-7/Pf 2.715
707 31'-10% 250.00 127.399 Hose(-100.000) 12'-0 Pe
706 31'-10% 130.114 PO(12'-0) 12'-7/ Pv

ST 6.36 250.00 2.53 120 0.002153 53'-10%4 Pf 0.333
706 31'-10% 130.114 100'-7| Pe 9.523
19 9'-11 139.970 2fT(31'-5), BV(12'-7), 2fE(12'-7 154'-5Y2 Pv

@EmececcecRoute foccce

(%, © M.E.P.CAD, Inc. i#§ AutoSPRINK® VRS v8.1.11 07/25/2011 4:14:17PM Page 3
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Hydraulic Analysis I

Job Number: 10-682

Cap

Metraflex

Pipe Type Diameter Flow Velocity HWC Friction Loss Length Pressure
Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length |Summary
Upstream Total Length

ST 2.47 250.00 16.75 120 0.215409 0-7 Pf 2.715
703 31'-6% 250.00 97.838 Hose 12'-0 Pe
700 31'-6% 100.553 PO(12'-0) 12'-7V4 Pv

@EececeRoute Hoccee

ST 2.47 250.00 16.75 120 0.215409 0-7 Pf 2715
708 31'-6% 250.00 130.396 Hose 12'-0 Pe
709 31'-6% 133.111 PO(12'-0) 12'-7V4 Pv

CM 4.26 250.00 5.63 120 0.015122 41'-8%3 Pf 1.858
709 31-6% 133.111 81'-1% Pe 9.381
17 9'-11 144.349 fT(21'-1), BV(15'-9%%), 2fE(8'-1114%), 122'-10 Pv

T(26'-4)
Equivalent Pipe Lengths of Valves and Fittings (C=120 only) I C Value Multiplier
( Actual Inside Diameter )4'87 B Value Of C 100 130 140 150
Schedule 40 Steel Pipe Inside Diameter = Factor Multiplying Factor  0.713 1.16 1.33 1.51
Pipe Type Legend Units Legend Fittings Legend
AO Arm-Over Diameter Inch ALV  Alarm Valve
BL Branch Line Elevation Foot AngV Angle Valve
CM Cross Main Flow gpm b Bushing
DN  Drain Discharge gpm Balv Ball Valve
DR Drop Velocity fps BFP Backflow Preventer
DY  Dynamic Pressure psi BV  Butterfly Valve
FM Feed Main Length Foot C Cross Flow Turn 90°
FR  Feed Riser Friction Loss  psi/Foot cplg  Coupling
MS  Miscellaneous HWC Hazen-Williams Constant Cr  Cross Run
OR  Outrigger Pt Total pressure at a point in a pipe CV  Check Valve
RN Riser Nipple Pn Normal pressure at a point in a pipe DelV' Deluge Valve
SP Sprig Pf Pressure loss due to friction between points DPV' Dry Pipe Valve
ST  Stand Pipe Pe Pressure due to elevation difference between indicated points | E 90° Elbow
Underground Velocity pressure at a point in a pipe EE  45° Elbow
Ee1 11%.° Elbow
Ee2 22%° Elbow
f Flow Device
fd Flex Drop
FDC Fire Department Connection
fE 90° FireLock(TM) Elbow
fEE  45° FireLock(TM) Elbow
flg Flange
FN Floating Node
fT FireLock(TM) Tee
g Gauge
GloV Globe Valve
GV  Gate Valve
Ho Hose
Hose Hose
HV  Hose Valve
Hyd Hydrant
LtE  Long Turn Elbow
mecT Mechanical Tee
Noz Nozzle
P1 Pump In
P2 Pump Out
PIV  Post Indicating Valve
PO  Pipe Outlet
PRV Pressure Reducing Valve
PrvV  Pressure Relief Valve
red  Reducer/Adapter
S Supply
sCV  Swing Check Valve
Spr  Sprinkler
St Strainer
T Tee Flow Turn 90°
Tr Tee Run
u Union
WirF Wirsbo
WMV Water Meter Valve

(4, © M.E.P.CAD, Inc.
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Job Number: 10-682

Supply at Node 3

Static Pressure 183.267

1260.00 & 183.267

160

7125000 @ 183.267
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Hydraulic Graph

Supply at Node 3

Static: Pressure

183.267

Residual: Pressure

183.267 @ 1250.00

Available Pressure at Time of Test

183.267 @ 1250.00

System Demand

183.267 @ 1250.00

System Demand (Including Hose Allowance at Source)

183.267 @ 1250.00
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Fire Protection Life Safety Analysis

Bachelor Enlisted Quarters

Hand Calculation Worksheet

March 27, 2014
Page 97 of 108

Fipe
Step | Mozzle ldent : . . Fittings | Equivalent | Friction loss| Fressure
Mo. |and Location Flow ingpm | Pipe size and Pipe Length (psifi) Summary Hetes
_—_
q L 15[ C 150 |Pt B2 k [ =14 gpm (minimmunm)
11472 o 433 .10 2E F 14|h Pe 0.0 488 |Pt = 8.2 psi (minimum})
[*] 14.0 T 20|pf | D.O53 |PF 1.5 k=14 ++282=4520
Pt By
q L i|c 150 |Pt .2 k |Qepy= 1487 +8.3) = 15.2 gpm
21471 to 433 A0 T F i|h Fe 0.0 480
[¥] 14.0 T 2|pf | D053 [PF 0.1
Qan 15.2 B.3
q L T|c 150 |Pt B.2 k| Q= 1410 =8} =147 gpm
3470 o 432 .0 ET |F Elh Fe 0.0 480
*] 14.0 T 15|pf | 0.053 |Pf 0.8
(N 14.7 B.0
q L i|C 150 |Pt B.2 k[ Qepy = 14(11.7 = B.3)= 16.6 gpm
4| 458 431 .10 T F ilh Pe 0.0 458
*] 14.0 T 2|pf | 0053 [Pf 0.1
Qany 16.6 B.3
q L i|C 150 |Pt By
5| 433 432 A0 F h Fe 0.0
Q2 9.2 T i|pf | D208 [PF 0.2
q L 4|C 150 |Pt 10.0
6| 432 o 431 .10 F h Pe 0.0
*] 43.8 T Hpf | 0442 [Pf 1.8
q L g|c 150 |Pt 11.7
7431 o 430 A0 2E,T |F 15|h Fe 0.0
Q2 43.8 T 24|pf | D442 |Fi 10.8
q L 100|C 120 |Pt 2.3
B| 430 o 421 2.16 ET |F 15|h Fe 0.0
[*] 438 T 115|pf | 0017 |Pf 1.8
q L 210|C 120 [Pt 242
Bl 421 to 402 2.53 2T, 17E |F 132|h Pe 0.0
[¥] 438 T 2|pf | O.ODG |Pf 22
q L 18|C 120 |Pt 26.4
10(402 to 401 3.28 2E F 14| Fe 0.0
[¥] 438 T 2|pf | 0.002 [PF 0.07
q L G|C 120 |Pt 285
111|401 to 400 328 |CV.BV.E|F 41|h 7.000 [Pe 3.0
[*] 43.8 T 47|pf | D002 |PF 0.105
q L g4|c 120 |Pt 8.8
12/ 400 to 18 6.35 ﬂ E:'f_ F 127|h Fe 0.0
Q2 43.8 ) T 211|pf | 000D |Pf 0.018
q L 152|C 120 |Pt 28.8
13| 18 15 G35 4E, MF (F 52|h | Z7.000 |Pe 11.7
*] 43.8 T 204|pf | 0.000 |Pf 0.018

See worksheet continuation on next page.
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Fire Protection Life Safety Analysis

Bachelor Enlisted Quarters

Hand Calculation Worksheet (Continued)

March 27, 2014
Page 98 of 108

g L ii4[c | 120 [Pt 413
14| 15 to 13 838 | IEMF [F 33 Fe| 00
o 43c T 153[pr | 0.000 [Pt | 0.013
g L i22]c | 120 [Pt | 413
15 13 to 11 8.38 ' [F 31 Pe| 0.0
o 43c T 223pf | 0000 [Pt | 0018
g L i0jc | 120 [Pt | 414
16 1 g 8.38 F h | 10000 |Fe| 43
o | 43¢ T 10]pf | 0.000 |Ff | 0.001
3 L 0] | 140 [Pt |_457
17/ @ to 8 8.40 x [ 30[h | 2000 [F=| 13 System Demand @ BOR
o[ e T 30[% | 0.000 [T | 0003
g L 75[C | 150 |Ft | 470
15 8 to 7 6.00 E E 33 Fe| 00
o | 43¢ T 114|pf | 0.000 [Ff | 0.012
g L i1]c | 140 |Pt| 500 e
19 7 te 2 8.40 ZEE#;— - F 83h Fe| 0.0 ;:Eii'r::fm“ Lass - Backflow
o 43c T B4|pf | 0000 [P | 0.008
g L 7lc | 150 [Pt | so.0
20/ 2 goa | GV.T [F 51| Pe| 0.0
o 43c T 58[pf | 0.000 |Ff | 0.008
3 | 2500 L i14[c | 150 [Pt | 50.0
21 D4 808 | GV.T [F 51[n Fe| 00
FAEEE T 165(pf | 0.004 [Pt | 0500
g L ss8|C | 150 [Pt | ses 543 = (643 + 543) = 54% of O
23 04 to 05 788 |2GV.E.T[F 85/h Fe| 00
R T B43|pf | 0.000 |Ff | 0.167
g . L 2[c | 150 [Pt | sos
24| 05 to O are |ELIEE 124]h Pe| 0.0
FIEE T To6|pr | 0.000 [P | 0.087
g | 1352 L ic | 150 |Ft | ses
25| 0 oo 11.65 F h Fe| 00
Q| ooso T i|pf | 0.000 [Pt | 0.000
Ft | 5000
g —ev. L 451|c | 150 [Pt | soe 543 = (643 + 543) = 46% of O
28 04 to 03 798 | et [E HE Fe| 00
o | 132 =T 543|pf | 0.000 |Ff | 0.124
g L 280[C | 150 |Ft | B8y
27 03 to 02 o7 |26V, 2ET[F 174]h Pe| 0.0
o | 132 T 414|pr | 0000 [P | 0.035
g L 423[C | 150 |Ft | sos
28| 02 to O 1185 | 26v [F 51[h Fe| 00
FlIEEE T 474|p | 0000 [Pt | 0017
g | 1567 L 473[C | 150 |Ft | 8679
20| 0 oo 1185 | 26v [E 51[h Fe| 00
FAEEE T 474|pf | 0000 |Ff | 0072
Ft | soas ;
Qgoo = 294 gpm @ 60 psi

Kyle Leadon, EIT
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Appendix D - Fire Sprinkler Drawings
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Steel Pipe at Block Wall or Concrete Floor

System No. C-AJ-1291

F Rating -- 2 Hr
TRating -- 0 Hr

/®
/P
i

<

SECTION A-A

1. Floor or Wall Assembly -- Min 2-1/2 in. thick reinforced lightweight or normal weight (100-150 pcf) concrete.
Wall may also be constructedof any UL Classified Concrete Blocks®. Max diam of opening is 30-7/8 in.
See Concrete Blocks (CAZT) category in the Fire Resistance Directory for names of manufacturers.

2. Through-Penetrant -- One metallic pipe or conduit to be installed either concentrically or eccentrically within the
firestop system. The annular space between pipe or conduit and periphery of opening shall be min 0 in.
to max 7/8 in. Pipe or conduit to be rigidly. supported on both sides of floor or wall assembly.

The following types and sizes of metallic pipes or conduits may be used:

A. Steel Pipe - Nom 30 in. diam (or smaller) Schedule 10 (or heavier) steel pipe.

3. Fill, Void or Cavity Material® -- Sealant -- Min 1/2 in. thickness of fill material applied within the annulus,

flush with top surface of floor or with both surfaces of wall.

At the point contact location between pipe and concrete, a min 1/4 in. diam bead of fill material shall be applied
at the concrete/pipe interface on the top surface of floor and on both surfaces of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC -- FS -- ONE Sealant

*Bearing the UL Classification Mark

CAJ 1291

Reproduced by HILTI, Inc. Courtesy of
Underwriters Laboratories, Inc.
December 04, 2001

i)
Cl "L

FIRESTOP SYSTEMS us

CPVC at Block Walls

System No. C-AJ-2167

F Rating -- 2 Hr
T Rating -- 0 Hr

SECTION A-A

1. Floor or Wall Assembly -- Min 4-1/2 in. thick reinforced lightweight or normal weight !100—150 pcf) concrete. Wall may also be

constructed of any UL Classified Concrete Blocks®. Floor may also be constructed o

any min 6 in. thick UL Classified hollow core

Precast Concrete Units*, having a min 2 in. concrete thickness below the core. Max diam of opening is 3 in.

See Concrete Blocks (CAZT) and Precast Concrete Units (CFTV) categories in the Fire Resistance Directory for names of manufacturers.

2. Through Penetrants -- One nonmetallic pipe to be installed concentrically or eccentrically within the firestop system.

Annular space between pipe and edge of opening to be min 0 in. (point contact) and max 5/8 in. Pipe to be rigidly supported on both sides
of floor-ceiling assembly. The following types an

sizes of nonmetallic pipes may be used.

A Polyvinyl Chloride (PVC) Pipe -- Nom 2 in. diam (or smaller) Schedule 40 solid or cellular core PVC pipe for use in closed
(process or supply) or vented (drain, waste or vent) piping systems.

B. Chlorinated Polyvinyl Chloride (CPVC) Pipe -- Nom 2 in. diam (or smaller) SDR13.5 CPVC pipe for use in closed
{process or supply) piping systems.

3. Fill, Void or Cavity Material* -- Sealant -- Min 2 in. thickness of fill material applied within the annulus, flush with bottom surface of floor

or with both surfaces of wall. At point contact location, min 1/2 in. diam bead of sealant applied at pipe/concrete interface on
bottom surface of floor or both surfaces of wall.
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC -- FS-ONE Sealant

*Bearing the UL Classification Mark

CAJ 2167

Steel Pipe at Gypsum Walls

System No. W-L-1054
F Ratings - 1 and 2 Hr (See Items 1 and 3)
T Rating - O Hr
L Rating At Ambient - Less Than 1 CFM/Sq Ft
L Rating At 400 F - 4 CFM/Sq Ft /!

/

SECTION A-A

1. Wall Assembly -  The 1 or 2 hr fire-rated gypsum wallboard/stud wall assembly shall be constructed of
the materials and in the manner specified in the individual U300 or U400 Series Wall and Partition Designs
in the UL Fire Resistance Directory and shall include the following construction features:

A Studs-- Wall framing may consist of either wood studs or steel channel studs. Wood studs to
consist of nom 2 by 4 in. lumber spaced 16 in. OC. Steel studs to be min 2-1/2 in. wide and
spaced max 24 in. OC. When steel studs are used and the diam of opening exceeds the width of
stud cavity, the opening shall be framed on all sides using lengths of steel stud installed between the
vertical studs and screw-attached to the steel studs at each end. The framed opening in the wall
shall be 4 to 6 in. wider and 4 to 6 in. higher than the diam of the penetrating item such that,
when the penetrating item is installed in the opening. a 2 to 3 in. clearance is present between the
penetrating item and the framing on all four sides.

B.  GypsumBoard"--  5/8in. thick, 4 ft wide with square or tapered edges. The gypsum board type,
thickness, number of layers, fastener type and sheet orientation shall be as specified in the individual
U300 or U400 Series Design in the UL Fire Resistance Directory. Max diam of opening is 32-1/4 in.
for steel stud walls. Max diam of opening is 14-1/2 in. for wood stud walls.

The F Rating of the firestop system is equal to the fire rating of the wall assembly.

2. Through-Penetrants --  One metallic pipe, conduit or tubing to be installed either concentrically or
eccentrically within the firestop system. The annular space shall be min 0 in. to max 2-1/4 in. Pipe may
be installed with continuous point contact. Pipe, conduit or tubing may be installed at an angle not greater
than 45 degrees from perpendicular, Pipe, conduit or tubing to be rigidly supported on both sides of wall
assembly. The following types and sizes of metallic pipes, conduits or tubing may be used:

A Steel Pipe--  Nom 30 in diam {or smaller) Schedule 10 (or heavier) steel pipe.

3. Fill, Void or Cavity Material* -- Sealant -- Min 5/8 in. thickness of fill material applied within the
annulus, flush with both surfaces of wall. At the point or continuous contact locations between pipe and

CPVC at Gypsum Walls

System No. W-L-2098
F Ratings - 1 and 2 Hr (See ltem 1)
T Ratings - 1 and 2 Hr (see Item 1)
L Rating At Ambient - Less Than 1 CFM/Sq Ft
L Rating At 400 F - 4 CFM/Sq Ft

[

WL 1054

SECTION A-A

1. Wall Assembly -- The fire-rated gypsum wallboard/stud wall assembly shall be constructed of the
materials and in the manner specified in the individual U300 or U400 Series Wall and Partition Designs in
the UL Fire Resistance Directory and shall include the following construction features:

A.  Studs -- Wall framing may consist of either wood studs or steel channel studs. Wood studs to
consist of nom 2 by 4 in. lumber spaced 16 in. OC. Steel studs to be min 2-1/2 in. wide and
spaced max 24 in. OC.

type, thickness, number of layers, fastener type and sheet orientation shall be as specified in the
individual Wall and Partition Design. Max diam of opening is 4-3/8 in.

which it is installed.
2. Through Penetrants -- One nonmetallic pipe installed within the firestop system. Pipe to be rigidly

B. Gypsum Board® -- 5/8in. thick, 4 ft wide with square or tappered edges. The gypsum wallboard

The hourly F and T Ratings of the firestop system are equal to the hourly fire rating of the wall assembly in

supported on both sides of floor or wall assembly. The space between pipe and periphery of opening shall

be min 3/4 in. to max 1-1/4 in. Pipe to be rigidly supported on both sides of the floor or wall
assembly. The following types and sizes of nonmetallic pipes may be used:
A.  Polyvinyl Chicride (PVC) Pipe —- Nom 2 in. diam (or smaller) Schedule 40 PVC pipe for use in
closed (process or supply) piping system.
B.  Chlorinated Polyvinyl Chloride (CPVC) Pipe -- Nom 2 in. diam (or smaller) SDR17 CPVC pipe
for use in closed (process or supply) piping systems.
3. Fill, Void or Cavity Materials* -- Sealant --
pipes and gypsum wallboard on both sides of wall.
HILTI CONSTRUCTION CHEMICALS, DIV OF
HILTI INC- FS-One Sealant
*Bearing the UL Classification Mark

Installed to completely fill the annular space between the

WL 2098

Reproduced by HILTI, Inc. Courtesy of
Underwriters Laboratories, Inc.
December 04, 2002
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Bubble Concealed U

Dining Facility Seating Area Only
BEQ P-116 ,P-163, P-170
Pendent Sprinkler - Residential And Commercial

0'_1 "

Fire Stopping Details

CPVC PIPE
FROM HALL MAIN
CPVC PIPING IN LIVNG UNIT Closet WIGYP CEILING
90CLG. shelf
[l i 1 z ol
ot 1_LLNOGIR g0 Shi| ~{XTY
o 89 11 3 ¢pycripE |k ol
2 B 434115 | : ay
A ynit N ' i | 80 CLG. [ CPVCADAPTER
= = Ma
iy 90 CLG. i 7{ ®o®gd Igoor MMV
. - 13-4 = — 1
W & No Sprinkler ‘
= Bath 41ft? AL
N S @ 8-0CLG. ||
No Sprinkler
Toilet |
1 I ! . _
T i "Toilet |
Bath 41f2 | |NO Sprilnkler
o] o] No Sprinkler =————
= 8-0 CLG. ‘
o\ 60 U
Unit o T T s
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w0 I 70=3 | zel
© 19 ] -7 i |°“‘ 1 |=&
'r’ 'rl, . A jr"g ey
8-9 Mo 3 o ol
Y CPVC PIPE &y
1 !
, CPVC ADAPTER
CPVC PIPING IN LIVNG UNIT %10 CLG. AT MAIN
oset
Residential Unit Adjacent to Res. Corridors
Typ. Living Unit Piping BEQ's
Closet Shelf is @ +/- 6'-6" SCALE 1/8" -1'-0"
There is enough clearance above the shelf
to prevent items stored from hitting the sprinkler

STEEL PIPE
CPVC ADAPTOR TRANSITION 3-0 INSIDE
OF WALL TO CPVC
CPVC PIPING IN LIVNG UNIT Closet
9-0CLG. /| ghelf
! A o 4 ol
1 ’- 00-7% \’ O S N"
o "o 89 | 1 S CM’—:QSTEEL PIPE ok
o 0-3% |+ ‘ ]
L 1% —rl<
Unit ¥ ol 8'-0§LG.
= o 1 Hall | DOOR
) 9-0 CLG. I o1 ®0ugy |
; . 13-4 L 1L
- ‘ No Sprinkler
- & % | Bath4ift _
& 8-0 CLG.
No Spriﬁkler
Toilet
1 !
! ' i ' Toilet |
Eatg4m2| No Spr\r}kler
r o o o Sprinkler™ :
= 5 80 LG, ‘
= ‘ - 690 |
Unit HL = | 1 = .i_—_
o 9-0CLG. o _I 2 e A
& A ol o X Hall o
L P 8-0 T & % 8-0CLG. | 1
i Em 1 Steel to GPVC 2+
- JFL 10 ’ 0-7 Adapter‘l‘/a ?{I‘
’ . T o _ O STEELPIPE o)
' 8=2 ‘ cPYE | 4310 2'
1 ! Il [ Lo
9-0 CLG.
CPVC PIPING IN LIVNG UNIT ioeet
Residential Unit Adjacent to Light Hazard Corridors
Typ. Living Unit Piping BEQ's
Closet Shelf is @ +/- 6'-6" SCALE 1/8" -1'-0"
There is enough clearance above the shelf
to prevent items stored from hitting the sprinkler

requirements.

MIN. ALLOWABLEA B DIMENSION
l 74 04"
o 06
r:oI £0" 08"
A 44" 010"
B 50" 10"
5.8 12"
64" ' 14"
114" TOD
10-8"BOD -
GL SERIES RESIDENTIAL PENDENT SPRINKLER
DISTANCE FROM OBSTRUCTIONS
*At Exposed Ceilings, coordinate with all light fixtures 2
to avoided obstruction to sprinklers. Per NFPA 13 §

Module Sleeve Locations - Typical
Elevation View

2%:" SLEEVE for 1" CPVC Pipe
4" SLEEVE for 1%4" Steel Pipe

CPVC Is Flexible per NFPA# 13 9.3.437 Floor Deck
TO 10'-4 (I,_AF-?I?
| o
_2'-10 _‘_ 2-6 _ | 3
-
E
Bathroom Closet
(beyond) (beyond)
- = |
| -
< <
< <
Hall Door

Scale: 1/4" =1'-0

SCALE: 1/4" = 1-0"

0

2 = 8 16

SCALE: 1/8" = 1'-0"

Clearance Notes (NFPA 13 2010)

9.3.41

Clearance shall be provided around all piping extending through

walls, floors, platforms, and foundations, including drains, fire department
connections, and other auxiliary piping.

9.3.4.2 Unless the requirements of 9.3.4.3 through 9.3.4.7 are met, where
pipe passes through holes in platforms, foundations, walls, or floors, the holes
shall be sized such that the diameter of the holes is nominally 2 in. larger than

the pipe for pipe 1 in. nominal to 3 1/2 in. nominal and 4 in. larger than the pipe

for pipe 4 in. nominal and larger.

9.3.4.3 Where clearance is provided by a pipe sleeve, a nominal diameter
2 in. larger than the nominal diameter of the pipe shall be acceptable for pipe
sizes 1 in. through 3 1/2 in., and the clearance provided by a pipe sleeve of
nominal diameter 4 in. larger than the nominal diameter of the pipe shall be
acceptable for pipe sizes 4 in. (and larger).

9.3.4.4 No clearance shall be required for piping passing through gypsum
board or equally frangible construction that is not required to have a fire
resistance rating.

9.3.45 No clearance shall be required if flexible couplings are located within
1 ft of each side of a wall, floor, platform, or foundation.

9.3.46 No clearance shall be required where horizontal piping passes
perpendicularly through successive studs or joists that form a wall or
floor/ceiling assembly.

9.3.4.7 No clearance shall be required where nonmetallic pipe has been
demonstrated to have inherent flexibility equal to or greater than the minimum
provided by flexible couplings located within 1 ft (305 mm) of each side of a
wall, floor, platform, or foundation.

9.3.4.8 Where required, the clearance shall be filled with a flexible material
that is compatible with the piping material.

9.3.4.9 Clearance from structural members not penetrated or used,
collectively or independently, to support the piping shall be at least 2 in.

Fire Sprinkler Symbols & Abbrevations

[\ neBe +am STTafoxy

Pipe Hanger

Hanger with Upward Restraint
Lateral Branchline Restraint

"Rigid" Grooved Coupling BOD
"Flexible" Grooved Coupling BOJ

Bottom of Deck
Bottom of Joist

Fire Hydrant COJ Cut on Job

Fire Department Connection ~ CPVC  Chlorinated Polyvinal Chloride
Fire Sprinkler System Riser ¢ Center Line of Pipe

RISER UP/DN DCDA Detector Check Valve Assembly
Fire Alarm Bell FDC Fire Department Connection
Flow Switch FF Finish Floor

Tamper Switch F Flexible Coupling

4-Way Seismic Brace IFOW Inside Face of Wall

2-Way Seismic Brace NFPA National Fire Protection

Association
NIC Not in Contract
NTS Not to Scale
OFOW Outside Face of Wall
PIV Post Indicator Valve

Key Valve

Piping Elevation
Hydraulic Ref. Point
Riser Nipple / Drop Nipple

Ball VValve - Control Valve

POC Point of Connection
Backflow Preventor PSI Pounds Per Square inch
Steel Pipe RPDA Reduced Pressure Detector Ass.
CPVC Pipe UNO Unless Noted Otherwise
SHEET INDEX

FP0O.1 NOTES AND DETAILS

FP0.2 NOTES AND DETAILS

FPO.3 STANDPIPE

FP0.4 SECTIONS AND DETAILS

FP1.0 SITE

FP2.1A PIPING PLAN - LEVEL 1A(BEQ P-116)
FP2.1B PIPING PLAN - LEVEL 1B(BEQ P-116)
FP2.2A PIPING PLAN - LEVEL 2A(BEQ P-116)
FP2.2B PIPING PLAN - LEVEL 2B(BEQ P-116)
FP2.3A PIPING PLAN - LEVEL 3A(BEQ P-116)
FP2.3B PIPING PLAN - LEVEL 3B(BEQ P-116)
FP2.4A PIPING PLAN - LEVEL 4A(BEQ P-116)
FP2.4B PIPING PLAN - LEVEL 4B(BEQ P-116)
FP3.1A PIPING PLAN - LEVEL 1A(BEQ P-163)
FP3.1B PIPING PLAN - LEVEL 1B(BEQ P-163)
FP3.1C PIPING PLAN - LEVEL 1C(BEQ P-163)
FP3.2A PIPING PLAN - LEVEL 2A(BEQ P-163)
FP3.2B PIPING PLAN - LEVEL 2B(BEQ P-163)
FP3.2C PIPING PLAN - LEVEL 2C(BEQ P-163)
FP3.3A PIPING PLAN - LEVEL 3A(BEQ P-163)
FP3.3B PIPING PLAN - LEVEL 3B(BEQ P-163)
FP3.3C PIPING PLAN - LEVEL 3C(BEQ P-163)
FP3.4A PIPING PLAN - LEVEL 4A(BEQ P-163)
FP3.4B PIPING PLAN - LEVEL 4B(BEQ P-163)
FP4.1A PIPING PLAN - LEVEL 1A(BEQ P-170)
FP4.1B PIPING PLAN - LEVEL 1B(BEQ P-170)
FP4.2A PIPING PLAN - LEVEL 2A(BEQ P-170)
FP4.2A PIPING PLAN - LEVEL 2A(BEQ P-170)
FP4.2B PIPING PLAN - LEVEL 2B(BEQ P-170)
FP4.3A PIPING PLAN - LEVEL 3A(BEQ P-170)
FP4.3B PIPING PLAN - LEVEL 3B(BEQ P-170)
FP4.4A PIPING PLAN - LEVEL 4A(BEQ P-170)
FP4.4B PIPING PLAN - LEVEL 4B(BEQ P-170)
FP5.0 COMMON BUILDING PIPING PLAN

Basis of Design
Dining Facility

The Dining Area to be protected as a Light Hazard Occupancy (.10 gpm/ft?).

The Kitchen area to be Ordinary Hazard, Group 1 (.15 gpm/ft?).

The Storage areas to be Ordinary Hazard Group 1. Quick-response sprinklers

will be provided in areas with finished ceilings. Sprinkler escutcheon plates will be
white or chrome to match ceiling color. Corrosion resistant sprinklers (White Polyester)
will be provided in all areas exposed to the outside environment.

The sprinkler system design area may be reduced as permitted in NFPA 13 when
quick-response sprinklers are used without revising the density and must

be increased as required in areas with roof slopes exceeding 2:12.

Common Building

Will be protected as a light hazard occupancy (.10 gpm/ft?).

Laundry Room will be protected as an Ordinary Group | occupancy (.15 gpm/ft?).
Quick-response concealed sprinklers will be provided in areas with finished ceiling
Sprinkler escutcheon plates will be white to match ceiling color.

The sprinkler system design area may be

reduced as permitted in NFPA 13 when quick-response sprinklers
are used without revising the density and must be increased as

required in areas with roof slopes exceeding 2:12.
BEQs

Basis of Design for BEQ P-116, P-163, and P-170.

BEQs will be protected as an NFPA 13R occupancy (.05 gpm/ft?).
White "Bubble" Concealed Residential Sprinklers provided at finished ceilings.

Lobby Seating Areas will be protected as a Light Hazard Occupancy (.10 gpm/ft?)
with Quick Response Sprinklers provided at finish ceilings.

The sprinkler system design area may be reduced as permitted in NFPA 13 when quick-
response sprinklers are used without revising the density and must be increased as
required in areas with roof slopes exceeding 2:12.

Class | Manual Wet Standpipes with 22" hose valves will be provided in all exit stairways

Material

1. All material shall be new, U.L. listed and or F.M. "approved" for fire sprinkler
application.

2. All material shall be American made. "Buy American Act". FAR 52.225-11

3. All material shall be protected from damage while stored on site.

4. All valves shall UL Listed or FM Approved.

5. Control valves shall be U.L. listed.

6. Identification signs shall be provided for each local alarm bell, control valve, test and

drain valve, main and auxiliary drains and fire department connection. All signs shall be metal.

7. Hydraulic Placards and general information signs shall be provided with a permanently
marked weatherproof metal or rigid plastic sign, secured with corrosion-resistent wire
chain, or other acceptable means.

Field Testing and Flushing

1. Overhead System = Hydrostatic Test @ 200 PSI| For 2 Hours.
2. Underground System = Installed, Flushed And Tested By Installing Contractor

Fire Sprinkler System Description and Design

1. Provide a complete wet pipe automatic fire sprinkler system in accordance with
National Fire Protection Association (NFPA) standards 13, 13R (2010 edition).
UFC 3-600-10N (AUG 2007), UFC 3-600-01 (SEPT 2009)

Sprinklers heads shall be spaced per NFPA# 13, 13R and/or in accordance

with the manufacturer's listing. Extended coverage sprinklers shall not be used,
except for residential sprinklers in residential occupancy application.

2. Systems are supplied from the site water main.
3. All fire sprinkler systems are hydraulically calculated.

4. Industrial Fire Sprinkler Co., Inc. point of connection is at six inch above
finished slab. Underground And Backflow By Others (N.I.C.) (Underground Contractor).

5. Industrial Fire Sprinkler Co., Inc. shall supply an electric bell
Installation and wiring by electrical contractor.

6. All electrical wiring by others.

7. All painting, labeling or marking of any kind by others. All painting of sprinkler piping
must satisfy the specific requirements of UFC 3-600-10N.

8. Insulation as required to be provided and installed by others.

9. Soffiting and furring to conceal pipe by others.

10. Access panels/doors provided by Industrial Fire are to be installed by others.
11. All exposed sprinkler pipe shall be steel.

12. Sprinklers in the center of ceiling tiles IS NOT required.
13. Main (Large) Pipe NOTES:
A. Feed Main, Cross Mains and Risers 2" and larger shall be SCHD. 10. grooved
B. All main outlets shall be welded
C. All main fittings shall be grooved.
D. All main couplings shall be grooved.
14. Branch Line (Small) Pipe Notes:
A. Residential Unit piping 1'2" and smaller shall be CPVC
B. All exposed (below ceiling) piping shall be Sched 40 Black Steel.
C. Std weight (125 Ib.) cast iron threaded fittings.

15. CPVC piping is acceptable and used only above gyp. board "hard ceilings".
16. All Pipe Hangers shall be in accordance with NFPA 13 and NFPA 13R.
17. Sway bracing size, location, spacing, and connections

shall be in accordance with NFPA 13 (9.3.5. 2010 Edition). See Details
for spacing, brace type, and attachment method.

18. It is the resposibility of the owner to provide adequate heat to prevent the
Fire Protection System from freezing

FP5.1 COMMON BUILDING REFLECTED CEILING PLAN

FP5.2 SECTIONS AND DETAILS
FP6.0 DINING FACILITY PIPING PLAN

FP6.1 DINING FACILITY REFLECTED CEILING PLAN

FP6.2 SECTIONS AND DETAILS

FPO.1




SWAY BRACING CALCULATIONS

BEQ - Bracing Details

JOB SITE LOCATION PER TABLE 9.3.5.6.2
Per Sheet S0.01 Ss =148 Fp= .69 POV\.{}Eﬁf’é%ﬁ: SD1 ASSEMBLY
MIN. EMBENDMENT DEPTH -3%" PER NFPA #13 MIN. EMBENDMENT DEPTH -3%" PER NFPA #13
Typ. BEQ's Braced Pipe: 8" & 4" Schd. 10 Steel Pipe ey
v ey 3 < Tja_?r'_'y.‘..t; i 1‘ = 5775

Tol-Brace Seismic

Calculations

Brace Information Tolco Brace Compnents
M. Sosicing 40' Tolco Comp. Fig. Number Adjusted Load
Max. Brace Length 7'-0 Fig 4L Clamp 1745 Ibs
Aiqang Matanal 1" Schd. 4Q Pipe Fig 980 Universal Swival 2395 Ibs
Angle from Vertical 60" Min.

Least Rad. of Gyration 0.421"
L/R Value 200 .
Max Horizontal Load 1604 Ibs. Load |nf0 rm atlon
0.69
S8 IAtor(Se) Size & Type of Pipe | Total Length | Total Load
: 6" Schd. 10 Steel 40'-0" | 6361b

Fastener Information ? = s
Fastener Orientaion/ "\ Parallel
Type /1 \Power-s SD1
Diameter : 1/2"

Length 3-1/4"
Max. Load 826 lbs
light weight concrete
Brace ID I 1
; % added for Spk. & fittings 15% 95 |bs
Orientation of Brace Longitudinal Total Adjusted Load within Zone of Influence 731 Ibs

4-6" Diameter standpipe bulk - 1" Schd. 40 Longitudinal Bracing Spaced at Max. of 40" with angle of brace a min 60° from vertical
See sheet FP 2.1A, 2.1B, 3.1A & 3.1B for additional BEQ Brace Calculations

COMMON

BUILDING

Braced Pipe: 3" Schd

. 10 Steel Pipe

Tol-Brace Seismic Calculations

Tol-Brace Seismic Calculations

Brace Information

Tolco Brace Compnents

Brace Information

Tolco Brace Compnents

Tolco Comp. Fig. Number Adjusted Load

! Tolco Comp. Fig. Number Adjusted Load !
Max. Spacing 20 ) B3 d Max. Spacing 80'-0 )
Max. Brace Length 10'-4 Fig 2002 1745 Ibs Max. Brace Length 10'-4 Fig 4L Clamp 1745 lbs
. . 1 1" - . . 1 " 1
Bracing Materal 17 SOhd 40FIPE. | £ig 980 Universal Swival 2395 Ibs Bracing Materisl 1% Schd. 40Pipe | g gg0 Universal Swival 2395 Ibs
Angle from Vertical 60" Min. Angle from Vertical 60" Min.
Least Rad. of Gyration 0.623" Least Rad. of Gyration 0.623"
L/R Value 200 . L/R Value 200 .
Max Horizontal Load 2595 Ibs. Load Info rm atlon Max Horizontal Load 2595 Ibs. Load |nf0 rm atlon
0.69 0.69
Force Factor (Cp) Size & Type of Pipe Total Length | Total Load Force Factor (Cp) Size & Type of Pipe Total Length | Total Load
. 4" Schd. 10 Steel 20'-0" 163 Ibs . 3" Schd. 10 Steel 8¢'-0" 438 LBS
Fastener Information Fastener Information
2N / o 2" Schd. 10 Steel 83'-0" 242 lbs A\
Fastener Orientaion / 4\ Perpendelar Fastener Orientzion /. \.P _"e|
Type / N 629 1" Schd. 40 Steel 63-0" 891bs || Type /1 \Jolco Fig 825A
Diameter n/a Diameter n/a
Length nfa Length n/a
Max. Load 1265 |bS Max. Load 1265 |bS
Brace ID Brace ID
|1 11
% added for Spk. & fittings 15% 74 Ibs % added for Spk. & fittings 15% 66 Ibs
Orientation of Brace Lateral Total Adjusted Load within Zone of Influence 568 lbs Orientation of Brace Longitudinal Total Adjusted Load within Zone of Influence 504 |bs

COMMON BUILDING - 172" Schd. 40 Lateral Bracing Spaced at Max. of 20" with angle of brace a min 60° from vertical
172" Schd. 40 Longitudinal Bracing Spaced at Max. of 80" with angle of brace a min 60° from vertical

DINING FACILITY

Braced Pipe: 4" Schd. 10 Steel Pipe

Tol-Brace Seismic Calculations

Tol-Brace Seismic Calculations

Brace Information

Tolco Brace Compnents

Brace Information

Tolco Brace Compnents

Tolco Comp. Fig. Number Adjusted Load

A R 8" CONCRETE

¥

TOLCO 7
Fig. 1000 Fast Clamp

Lateral Brace Application

SWAY BRACING TO CONCRETE DECK

Longitudinal Earthquake Brace

SWAY BRACING TO CONCRETE DECK

2~__ POWER-STUD + SD1 ANCHOR

Ouerge Y e 112 X 3304
e T e = =1 "
BRACE FITTING “ F 4 MAX. 1* OFFSET
b | f |
4 MAX. 1" OFFSET vz 0
< FROMCENTER 1 1" SCHD 40 BRACE PIPE
. BEQ’
5 * 1" SCHD. 40 BRACE PIPE Standpipe Or Ly
N Sprinkler Main PIPE CLAMP

BRACE ATTACHMENTS MUST BE
USED ONLY WITH OTHER TOLCO
PRODUCTS, TO MAINTAIN U.L. LISTING.

BRACE ATTACHMENTS MUST BE
USED ONLY WITH OTHER TOLCO

PRODUCTS, TO MAINTAIN U.L. LISTING.

COMMON BUILDING - Bracing Details

TOLCO i TOLCO FIGURE 825A
FIG980. /1~ SWAY BRACE ATTACHMENT
BRACE PIPE = 1%4"SCHD.40 BAR JOIST SWAY
PER NFPA #13 4 BRACE ATTACHMENT

BRACE ATTACHMENTS MUST BE
USED ONLY WITH OTHER TOLCO

PRODUCTS, TO MAINTAIN U.L. LISTING.

BAR JOIST SWAY BRACE ATTACHMENT

BAR JOIST

46" MAX FROM PANEL POINT
%

TOLCO FIGURE 825A

//- ~

3]
Al

P
/A

BRACE PIPE = 1%" SCHD. 40 7/

S
TOLCO &7 _ S
Fig. 2002 &% ;
Sway Brace Attachment - o
TOLCOFIGAL. _—
SWAY BRACE ATTACHMENT

b

TOLCO
FIG 980.

TOLCO FIGURE 825A BAR JOIST
BRACE ATTACHMENT

BAR JOIST SWAY BRACE ATTACHMENT

SHOWN IN LATERAL BRACE ATTACHMENTS MUST BE
BRACE APPLICATION USED ONLY WITH OTHER TOLCO
PRODUCTS, TO MAINTAIN U.L. LISTING.

BRACE ATTACHMENTS MUST BE
USED ONLY WITH OTHER TOLCO

PRODUCTS, TO MAINTAIN U.L. LISTING.

DINING FACILITY - Bracing Details

FIG. 828 I
SWAY BRACE
ATTACHMENT TO H
STEEL I-BEAM e ﬂda_ —
FIG. 980 UNIVERSAL SWIVAL ? % > FIG 980
X UNIVERSAL SWIVAL ITOLCO FIG 4L.
—BRACE PIPE

PIPE = 1%" Schd 40
PER NFPA#13

TOLCO =
Fig. 1000 Fast Clamp

SHOWN IN LATERAL BRACE APPLICATION

SWAY BRACE ATTACHMENT TO STEEL I-BEAM

BRACE ATTACHMENTS MUST BE
USED ONLY WITH OTHER TOLCO
PRODUCTS, TO MAINTAIN U.L. LISTING.

) 15 Tolco Comp. Fig. Number Adjusted Load ) 80'-0
Max. Spacing . Max. Spacing .
Max. Brace Length 9'-0 Fig 1000 1745 Ibs Max. Brace Length 9-0 Fig 4L Clamp 1745 Ibs
« » 1/0 H = = VALl -

Bracing Material 1% Schd. 40Pipe . | py4 9ag Universal Swival 2395 Ibs Bratkig Malerla) 174 Schd. 40 Pipe Fig 980 Universal Swival 2395 Ibs
Angle from Vertical 60" Min. Angle from Vertical 60" Min.
Least Rad. of Gyration 0.54" Least Rad. of Gyration 0.54"
L/R Value 200 . L/R Value 200 .
Max Horizontal Load 2173 Ibs. Load | nformatlon Max Horizontal Load 2173 Ibs Load Inform atlon

0.69 0.69
Force: Factar (Cp) Size & Type of Pipe | Total Length | Total Load || Fo"°® Factor (¢ Size & Type of Pipe | Total Length | Total Load

4" Schd. 10 Steel 15'-0" 122 lbs . 4" Schd. 10 Steel 80'-0" 650 LBS
Fastener | n Fastener Information
L ] 2" Schd. 10 Steel 190-0" 553 Ibs i
Fastener Orientaiop \ Wend|cu |ﬂg Fastener Orientaion \ Paﬁa”e! >
Type /1 \__Tolco Fig 828 1" Schd. 40 Steel | 700" 99 Ibs || Type 1\ ToleoFig 828
Diameter n/a Diameter : n/a
Length nfa Length nfa
Max. Load 201 5 |b5 Max. Load 2015 |b5
Brace ID Brace ID
B 1]

: % added for Spk. & fittings 15% 116 Ibs % added for Spk. & fittings 15% 98 Ibs

Orientation of Brace Lateral Total Adjusted Load within Zone of Influence | 890 Ibs || Orientation of Brace Longitudinal Total Adjusted Load within Zone of Influence | 748 Ibs

Dining Fac Bldg. - 4" Dia. Main - 174" Schd 40. Lateral Bracing Spaced at Max. of 156" with angle of brace a min 60° from vertical
4" dia - 174" Schd 40 Longitudinal Bracing Spaced at Max. of 80" with angle of brace a min 60° from vertical

SWAY BRACE ATTACHMENT"\

.' b  FIG. 980 UNIVERSAL SWIVAL

“_PIPE = 1%" SCHD 40.

SHOWN IN LONGITUCINAL BRACE APPLICATION

SWAY BRACE ATTACHMENT TO STEEL I-BEAM

BRACE ATTACHMENTS MUST BE
USED ONLY WITH OTHER TOLCO
PRODUCTS, TO MAINTAIN U.L. LISTING.

2- GROOVED ELBOWS

___»~ WIFLEXC

o

5" LONG NIPPLE 'C'

OUPLINGS TYP.

5" LONG NIPPLE 'B'

N
. |4-waywithine'ft | G
Ed [ f‘* N A
\ _I | ‘o ._____
L4 G\
/ FLEX COUPLINGS
TYP FOR 10

2-GROOVED ELBOWS /

SEISMIC FLEXIBLE JOINT

FOR 4" EXPANSION JOINT

N\

4- Way within &' ft

P

\ 2-GROOVED ELBOWS

For cracked and
uncracked concrete

iy

*®

_iPower Fastener Snake+/=_a,

~% A
N \\ !

4 TIGHT TURNS, TYP.

1=1

. f"‘%f
12ga. SPLAYED SEISMIC BRACE WIRE
2 TIGHT TURNS AROUND PIPE

¥ _\r.-"'-\;._' |
L\ i

Power Fastener Snake+
' For cracked and

SURGE RESTRAINER

Branchline Restraint ()

uncracked concrete

N ;
~_ Swivel

~ SURGE RESTRAINER
ALT. OFFSET HANGER

Afco.n_# 610 - STEEL CEILING PLATE

Steel Pipe CPVC Pipe
For Steel Pipe & CPVC 1"=36 1"=28
Max.Spacing of Branchline Restriant 17" =39 17" =31
Cp=.69 14" = 41 114" = 34’
2II — 45! 2I[ = 38!
S Power Fastener Snake+ Concrete __ _ & ) - Metal Deck
b \ For cracked and uncracked concrete \ O\ E ﬂ \(18 gauge)

3/8" ALL THREAD ROD 1" -4" Pipe

SURGE RESTRAINER
- (REQ'D @ END OF LINE)

| 4" DIAMETER AND GREATER PIPE
' MAX DISTANCE BETWEEN HANGERS
IS 10'-0 PER 9.1.3.5

SWIVEL RING

SWIVEL RING

CONCRETE ANCHOR - HANGER DETAIL

v
K%\::j’-é?

(4) #10 SM SCREWS
3/8" ALL THREAD ROD 1" -2V4" Pipe

SURGE RESTRAINER

(REQD @ END OF LINE)

FOR BEQ'S WHERE CONCRETE
IS NOT YET POURED

N

ALT. CbNCRETE HANGER

CONCRETE ANCHOR-RESTRAINT

SETARNNG - Lock
I-BEAM RETAINER STRAP_ ‘l. . B, -y‘—l -~ NUT REQ'D
—_— == == |_ TOP BEAM/ C-CLAMP i
I Affcon Fig. 100 T
[l # 181} £ :
RETAINER STRAP " il BLLIHREADROD ‘. 4
& o op BEAM C-CLAMP _ PIPESWIVELRING R
ail ‘ ‘ —~ : =~ SURGE RESTRAINER
e =_| i Affcon Fig. 100 =— @ENDOFLINE ~_ FIG, 200~
RETAINER STRAP[ L a i ADJUSTABLE RING
ALLTHREACROD & ‘ ‘ > b s
STEEL JOIST/TRUSS "
HANGER RING BAR JOIST

TOP BEAM CLAMP - HANGER DETAIL

Metal Deck
/ (18 gauge)

T Afcon # 610 - STEEL CEILING PLATE
(4) 1/4 x 1 tek screws Metal Deck

3/8" ALL THREAD ROD

ADJUSTABLE RING HANGER

FOR 1" ARMOVERS ONLY

73| SURGE RESTRAINER
#) (REQ'D @ END OF LINE)

DINING FACILITY & COMMON BLDG -
HANGER DETAIL

HANGER NOTES

6" SWIVELRING

TOP BEAM CLAMP-RESTRAINT

Installation and Location of Hangers shall be per NFPA13, 9.2

> = _I?bWER—S'I'UD + SD1 ANCHOR
1/2" X 3-3/4"
. MIN. EMBENDMENT DEPTH
| -3%" PER NFPA #13

2" ALL THFREAD ROD 6" Pipe

SURGE RESTRAINER
> (REQD @ END OF LINE)

6 " MAIN HANGER DETAIL

Where Max. Pressure Exceeds 100 psi follow installation guidelines Per NFPA 13, 9.2.3.4 .4:

923441

Where the maximum static or flowing pressure, whichever is greater at the

sprinkler, applied other than through the fire department connection, exceeds 100 psi (6.9 bar)
and a branch line above a ceiling supplies sprinklers in a pendent position below the ceiling, the
hanger assembly supporting the pipe supplying an end sprinkler in a pendent position shall be

of a type that prevents upward movement of the pipe.

9.2.3.5.2* Maximum Length of Unsupported Armover Where the Maximum Pressure Exceeds
100 psi (6.9 bar) and a Branch Line Above a Ceiling Supplying Sprinklers in a Pendent Position

Below the Ceiling.

923521

Where the maximum static or flowing pressure, whichever is greater at the

sprinkler, applied other than through the fire department connection, exceeds 100 psi (6.9 bar)
and a branch line above a ceiling supplies sprinklers in a pendent position below the ceiling, the
cumulative horizontal length of an unsupported armover to a sprinkler or sprinkler drop shall not

exceed 12 in. (305 mm) for steel pipe tube.

Building and Floors of Buildings with pressures in excess of 100 psi
Dining Facility P-114 - Maximum Pressure Exceeding 100 psi

1st floor Only BEQ P-163 - Maximum Pressure Exceeding 100 psi
Common Building P-163 - Maximum Pressure Exceeding 100 psi

FPO.2




Main Floor Landing

T

Main Floor Landing

33

I

I

| star#20nly

HV FLQWiNG 100 PSI
e 250|1GPM ' '! +4 WAY BRACE

_ 11

Main Floor Landing

10'

. LOCKED OPEN
N H| i

PER ARCHITECTURAL DRAWINGS
ROOF SLOPE IS 4:12
NO ACCESS TO ROOF

Additional Hydraulically Most
Remote Location 24" HV @ ~_ UV

BEQ P-116 & BEQ P-170 —~

REMOTE STANDPIPE

BEQ P-116 BEQ P-170

"‘ Hose Valve [jiyﬂ)?f

Nodes _
272" Hose Valve @ 4'-0 Above Landing

272" Hose Valve @ 3'-0 Above Landing
- Flexible Coupling
i.———Long-Ear Riser Clamps

-

o Flexible Coupling

v FLowrNG..

@ 250 GPM

o
4" Butterfly Va. )
o

NS LOCKED Main Flo

Level 3
el

2%2" Hose Valve @ 3'-0 Above Landing

Flexible Coupling
Long-Ear Riser Clamps

Flexible Coupling

" PERNFPA 14 - NO HOSE VALVE REQUIRED AT ROOF

Additional Hydraulically Most

- Remote Location 272" HV @
IR BEQ P-163 Stair # 6 Only

BEQ P-163
HAIE h i Hose Valve
1 3 (TS Nodes

HV FLOWING - 100 PSI .
@25DGPM H

1 00
“HV FLOWING
@250 GPM

F-

o

Standpipe Isolation Valve =
4" Butterfly Va.

W/ Tamper Switch

4" Butterfly Va. ...S'P' Feed Main
f'f Level 2 Main Flo
" 1= 4

or Laang

LOCKED OPEN

&

272" Hose Valve @ 3'-0 Above Landing
—l

10'

Level 1

A\

BEQ o
4" Class | Manual Wet Standpipe

Typical - 4 Story Stair
BEQ P-116 STAIR 2,

4 &
BEQ P-163 STAIR 2 & 3
BEQ P-170 STAIR 2,4 &

6
6

BEQ

PER ARCHITECTURAL DRAWINGS
ROOF SLOPE IS 4:12
NO ACCESS TO ROOF

| PER NFPA 14 - NO HOSE VALVE REQUIRED AT ROOF

REMOTE STANDPIPE

Level 3
221 = 8ll

4 WAY BRACE
22" Hose Valve @ 3'-0 Above Landing

Flexible Coupling
‘w1l ong-Ear Riser Clamps
Flexible Coupling

Level 2 1
11'_ 4II

. S.P. Feed Main
___2%” Hose Valve @ 3'-0 Above Landing

Level1 |
OI - OII

4" Class | Manual Wet Standpipe

Typical 3 Story Stair

BEQ P-116 STAIR 1

&7
BEQ P-163 STAIR 1 2673

BEQ P-170 STAIR 1

Butterfly Va.
w/Tamper Switch

6" Mechanical Building Riser

A= Grooved Rigid Coupling (4)

B= Gauge

C=1%" AGF Test & Drain W/Relief Va.
D=Water Flow Switch

E= Grooved Riser Manifold

F= Grv Butterfly Valve w/ Tamper Switch
G=Grooved Flex Coupling (2)

J = 2" Main Drain
K=6" Grooved Flex Coupling (2)
L=6" Standpipe Supply

N=4 Way Seismic Brace

P= 2" Check Valve

Q=6" Spool w/ Retaining Rods (N.1.C.)
R=6" Ductile Iron Underground (N.I.C.)

Attic Plan S=Underground Restaint Rods (N.I.C.)

5-e O

Ceiling

3" RISER

Mech Bldg EQ Attached to Structure
N_|

2||Main ’ ‘ N-// @
H B |

Butterfly Va.

w/Tamper Switch
9'-0 Above landing

Flexible Couplings
—Long-Ear Riser Clamps B
Flexible Couplings

G €N
9'-0 Above landing ‘ ) ) D’ + 10" BELL
o -
—} 4 WAY BRACE i ®  To Be Located Per
2"MECH ROOM RISER _ || & Base Fire Dept. Direction
o
m L
' Main Floor Landing Level 4 D } © BEQ
34 -0 %y
.. - w 1Bl S
27%." Hose Valve @ 3'-0 Above Landing h
x! Ceiling
3" RISER

Mechanical Room
IFSC Point Of Connection
@ -6"AFF

1st Floor Drain to discharge

to exterior of building

BEQ
6" Class | Manual Wet Standpipe
Combined Sprinkler / Standpipe System

BEQ P-116 STAIR 3 & 5

BEQ P-163 STAIR 4 & 5
BEQ P-170 STAIR3 &5

&
.Main Floor Landing - Level 3 " . T .
- o] TF=Srar! O 6" Mechanical Building Riser
2" Drain Riser__ JL—'\ | 201 Ceiling TYP FOR EACH BEQ
[ 3" RISER N
B o . . x  UP
2%2" Hose Valve @ 3'-0 Above Landing %
F¥F X
_ Flexible Couplin X
Butterfly Va. . F Fd’ g1 — Ping b
w/Tamper Switch - : Test n Drain o}
9'-0 Above landlng Flow Switch <
Check Va. ]
Gauge ?
, i TOR @ i [
' Main Floor Landing Level 2 : A
i ™~ 1T 11'- 4 > TypIC8| B / : {(<C||
- | 3" RISER . 6" 8P Feed Main @l Ll
To Sprinkler System " Ol 5 |
\‘\ " ‘ | O
{ Ceiling R Kﬁ_ \ r :q_
\"\Standpipe Isolation Valve E\Il A EZI) ' I % F\gf I ‘::II'
Long-Ear Riser Cl - o 6" Butterfly Va. T R |
ong-Ear Riser Clamps ,_.\_x_:____;:_\_\gm wframperySwitch Y / / | ans -
Fn ‘ LOCKED OPEN 0-6" Sleeve}u"‘
-' Gauge Typical
Floor Control Va.—_ ; Test n Drain
Butterfly Va. “~& gg\a!gﬁéwﬂch |
w/Tamper Switch 1 i :
LOCKEDOPEN 4 M T CheckVa. 6" Class | Manual Wet Standpipe
™ 1" Aux. Drain Va. . . :
Drain to discharge to exterior of building | Lovel 1 Combined Sprinkler / Standpipe System

Typical

RISER / STANDPIPE DETAILS

SCALE: 1/8" = 1

FPO.3




Non-combustible Concealed Space §

No Fire Sprinklers Required

Non-combustible Concealed Space |

No Fire Sprinklers Required

No Fire Sprinklers Required

Non-combustible Concealed Space

No Fire Sprinklers Required

Non-combustible Concealed Space §
|

/,1-

|

—

4.1

Non-combustible Concealed Attic

No Fire Sprinklers Required

4.5

Non-combustible Concealed Attic
No Fire Sprinklers Required

T

=

L

RESIDENTIAL PENDENT
(SHOWN OVER SIZED)

CPVC PIPING IN RESIDENTIAL UNITS

8'-8

@
>

9
o)
6" Steel SP BULK MAIN
| SteelMain |
%. J I a"g leeve
R

6'-0

—- -—

TYPICAL BEQ - SECTION

SCALE: 1/8" = 1'-0"

2

LR R R RR ]

TO. Roof - DS File

63I - 6"

4th Floor Eave 02
49' - 10"

Attic Plan

34'-0"

22'-8"

10'-8" BOD

Level 1

N

a5 D

Level4

Level 3

Level2 11'-4"

LH
_tr

TYPICAL ELEVATOR - SECTION

SCALE 1/8" -1'-0"

DIRECT PLUNGER HYDRAULIC ELEVATOR
NO HYDRAULIC FLUID ABOVE THE

FIRST LEVEL

I

j

|

1]

T

No S
top 0

2'-0" max above fIr

ELEVATOR SUMP PIT

rinkler Required at

— b 1" Butterball Control Valve
with built in Tamper Switch

8" VERTICALLY REINFORCE CMU WALL
idewall Sprinkler @ Pit w/ Head Guard

ELEVATOR NOTES

Design and Construction of Elevator to
comply with ITG Elevator Design Guide.

Fire Protection per Chapter 7

UFC 3-600-01
26 September 2006

6-30.4 Hydraulic Elevators.

In buildings protected with an automatic sprinkler system, provide the following
(see Tables 6-6 and 6-7, and Figures 6-8, 6-9, and 6-10):

6-304.1 Machine Room:

Provide sprinkler(s) with sprinkler guard(s) in the machine room(s). Provide a
supervised shut-off valve, check valve, flow switch, and test valve in the sprinkler
line supplying the machine room(s). These items must be located outside of and
adjacent to the machine room(s). Actuation of the flow switch must remove
power to the elevator(s), served by that machine room, by shunt trip breaker
operation. The flow switch must have no time delay.

6-304.2 Elevator Pit:

Provide a sidewall sprinkler(s) with sprinkler guards in the pit for hydraulic
elevators. Locate the sprinkler no more than 610 mm (2 ft) above the pit floor.
Provide a supervised shut-off valve in the sprinkler line supplying the pit. Locate
the valve outside of and adjacent to the pit. Actuation of the pit sprinkler must
not disconnect power to the elevator.

6-304.3 Top of Elevator Hoistway:

When a sprinkler is provided at the top of the hoistway, provide a supervised
shut-off valve, check valve, flow switch, and test valve in the sprinkler line
supplying the hoistway. These items must be located outside of and adjacent to
the hoistway. Actuation of the flow switch must disconnect power to the elevator
by shunt trip breaker operation. Flow switch must have no time delay.
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