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NATIOMAL FIRE SPRINKLER ASSOCIATION
The Volce of the Fire Sprinkler Industry

HIGH-PILED STORAGE PLAN REVIEW

A Program of the National Fire Sprinkler Association

A NFSA PROGRAM DESCRIPTION

Ry =

This course will provide attendees with the fundamental fire code
re qfuuements for authorities having jurisdiction for the application

acilities utilizing high-piled combustible storage. The course
will primarily cover IFC Chapter 32 and outline what AHJs should
consider when reviewing new construction drawings for these
types of occupancies.

Additional criteria to be covered will include, how high-piled
storage is defined and when IFC Chapter 32 applies, reviewing the
different types of commaodity classifications, the code official's
role in determining the commodity classmcatlon fire protection
requirements based on the size of the hlgh piled storage area,
along with sprinkler design criteria base

on NFPA 1

= Certified Fire Protection Specialist (NFPA)

= Codes & Standards Specialist-NFSA wh
= Former Deputy State Fire Marshal (MN) NG

= NFPA 72 Technical Committee

= Previous member - IBC Fire Safety Committee/IFC
Interpretation Committee

= Instructor/SME for International Code Council and NFPA

= Appointed by MN Gov. Mark Dayton to MN Board of
Architecture & Engineering (2013-2017)




: MISCELLANEOUS INFORMATION

-Restrooms
-Breaks

-Roster

-Informal

- Participate

-Please ask questions

"You're not allowed to use
the sprinkler system to keep
your audience awake."

""NIFSA LEARNING OBJECTIVES

e

1. Understanding the criteria in the IFC specific to when
Chapter 32 applies and how to define high-piled
combustible storage.

2. Determining the commodity classification and the
code official’s role in determining the commodity
classification.

3. Discuss the minimum requirements from NFPA 13
specific to high-piled storage sprinkler design.

4. Outline what AHJs should consider when reviewing
new construction drawings for these types of
occupancies

: COPYRIGHT

All course related content, including the presentation, is the property of the National
Fire Sprinkler Association and protected by U.S. and international copyright laws. You
may not copy, reproduce, modify, record, distribute, transmit, display, publish,
broadcast, create derivative works, or in any way use any part of the copyrighted
material without the prior written permission of the National Fire Sprinkler
Association.

©National Fire Sprinkler Association 2025




CONTENT DISCLAIME

This presentation may contain information and/or materials obtained during the
presenter's work as a technical committee member or attendee of a standards
development organization (SDO). The views and opinions expressed in this
presentation represent those of the presenter and do not necessarily represent the
views, opinions, or official position of the NFSA or any SDO. The mere presentation in
this forum of information and/or materials and any views or opinions, does not

constitute an endorsement by the NFSA or any SDO.

NFSA Mission Statement
“To protect lives and property from fire
through the widespread acceptance of the fire sprinkler concept.”

Our History
Established - November 22, 1905

Our Membership
We are the only all-inclusive association consisting of
sprinkler contractors (open shop and union shop), suppliers and manufacturers,
fire & building officials, and professional members.
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The NFSA has:
+ 180+ members and staff who participate on:

+ 60+ NFPA Technical Committees

. i i INTERNATIONAL
90+ NFPA Technical Committees seats CODE COUNCIL

+ 6+ staff on ICC code development, education, and ad-hoc
committees
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TRAINING & EDUCATION
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Tech Tuesday — 3 Tuesday at 12:30 pm (EST)

Expert of the Day (EOD)

NFSA Committees consists of the best technical

minds in the industry:

- Engineering and Standards (E&S) Committee

« Inspection, Testing and Maintenance (ITM)
Committee

THE LAYOUT BOOK i * Quality Assurance (QA) Committee

NFSA staff alone commits over 3,500 hours
annually in technical committee work.
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- Government Relations
- Legislation & Regulation
- State & Local Chapters
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NFSA PUBLIC FIRE PROTECTION

I ——
- Side-by-Side Burn
Demonstrations
+Valve Trailer Training
15
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The Volce of the Fire Sprinkler Industry

MODULE 1

CHALLENGES WITH HIGH-PILED STORAGE

16

INFSA DISCUSSION SLIDE

L e

-What has been some of the
challenges you personally
have experienced with high-
piled storage occupancies?
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High-Piled Combustible Storage “Storage of combustible
materials in closely packed piles or combustible materials
on pallets, in racks or on shelves where the top of storage is
greater than 12 feet (3658 mm) in height. Where required by
the fire code official, high piled combustible storage also
includes certain high hazard commodities, such as rubber
tires, Group A plastics, flammable liquids, idle pallets and
similar commaodities, where the top of storage is greater
than 6 feet in height.”

18

IFC CHAPTER 32

EXAMPLES

IGNITABLE
PALLETS TIRES LIQUIDS

HIGH-HAZARD CLASS IV
COMMODITIES COMMODITIES

20

’ NFSA NFPA 13 DEFINITION

“Solid-piled, palletized, rack storage, bin box, and shelf storage of Class |
through Class IV commodities more than ft. in height and...Group A
plastic commodities more than 5 ft. in height.”

Standard or e

Spinker St
2022

21




@ ————————— HIGH PILED STORAGE ——M@

EXAMPLES

GROUP A IGNITABLE |
IFC pLASTICS  PALLETS TIRES | quiDs :l
H] Ny
‘ ; !

HIGH-HAZARD . CLASS IV
COMMODITIES COMMODITIES
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J-NFSA BENEFITS OF HIGH PILED

- High-piled storage allows:
- The owner or tenant to maximize amount
of goods stored in a smaller footprint,
- Price of land allows less square footage
for a building if materials can be stored
vertically

+Warehouses can be built quickly in areas of
growing population and transportation
hubs, creating greater efficiency, and,

- With items available at the push of a
button, companies want to ship and deliver
materials in a timely manner.

23

CHALLENGES FROM A FIRE SAFETY
PERSPECTIVE:
-Increased fuel load
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CHALLENGES FROM A FIRE SAFETY
PERSPECTIVE: -

-Potential for significant
company losses of goods
and materials.
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L.NFSA CHALLENGES

CHALLENGES FROM A FIRE SAFETY

PERSPECTIVE:

-Structural failure
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CHALLENGES FROM A FIRE SAFETY
PERSPECTIVE:

-Materials constantly being
moved/changed out
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NESA CHALLENGES

| e

CHALLENGES FROM A FIRE SAFETY
PERSPECTIVE:

-New technologies and
designs

28

NFSA BECAREFUL..

Rmis

AN A BE CAREFUL...
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NFSA CHAPTER 32: HIGH PILED

Rl -

Other IFC chapters will apply:
-Chapter 3
- General storage
- Clearance to sprinklers,
- Powered industrial trucks, etc.
-Chapter 9
-Chapter 10
- Chapter 50
-Hazardous materials
- Chapter 51
- Aerosols
- Chapter 57
-Flammable/combustible liquids

31

[-NFSA PERMITTING

High-Piled Combustible Storage Construction
Documents IFC

32

STRUCTION PERMITS

-Section 102.1 - Construction and design

provisions

- Structures, facilities and conditions arising
after the adoption of this code.

- Existing structures...not legally in existence
at time of adoption of this code.

- Existing structures..where required by
Chapter 11.

- Existing structures...in the opinion of the
fire code official, constitute a distinct
hazard to life or property

33




OPERATIONAL PERMIT

102.2 - Administrative,
operational, and maintenance features
1. Conditions and operations arising after
the adoption of this code
2. Existing conditions and operations

- Section 3201.3 Permits
- Permits required as set forth in Sections
105.5 (Operational) and 105.6 (Construction)

-Section 105.6.22 Operational permit for
buildings containing more than 500 ft? of
high-piled storage.

34

NEFSA OPERATIONAL PERMIT

Amis

-Section 102.2
- Administrative, operational, and
maintenance features
1. Conditions and operations arising
after the adoption of this code
2. Existing conditions and operations

-Section 105.6.22 Operational permit for
buildings containing more than 500 ft?
of high-piled storage.
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NFSA FM PROJECTS

|

-Some designers will utilize FM specifications as opposed to
prescriptive (IFC/NFPA) code requirements.

36
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The Volce of the Fire Sprinkler Industry

MODULE 2
FIRE SAFETY REQUIREMENTS

38

l_.‘H_F_S_A_ FIRE SAFETY AND EVACUATION PLAN
-HPS area exceeds 500,000 sq. ft.

-HPS exceeds 300,000 sq. ft. for high-hazard
commodities

+HPS located in a Group H

+HPS located in a Group F or M with an
occupant load >500 or > 100 above/below
LED

-Where required by the fire code official

39




INFSA FIRE SAFETY AND EVACUATION PLAN

L e

40

INFSA FIRE SERVICE FEATURES

L e

41

EVACUATION PLAN: GROUND FLOOR FIRE SAFETY

Sample Fire Safety / Evacuation Plan

- Fire department access roads (Section 503)
- Premise identification (Section 505)
-Key boxes (Section 507)

- Fire command center (Section 508)
-+2021/2024 IFC will require S-1 > 500,000 sq.
ft. to have a fire command center

-Emergency responder radio coverage (Section
510)
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-Fire area exceeds 12,000 sq. ft.
-Fire area located more than 3 stories above grade

-Combined fire area including mezzanines exceeds
-fStorage of commercial vehicles exceeds 5,000 sq.
t.

-Storage of upholstered furniture/mattresses

plane

24,000 sq. ft.

exceeds 2,500 sq. ft.

-Bulk storage of tires when pile storage exceeds

20,000 cubic feet




SPRINKLER MONITORING AND ALARMS - 903.4

-Valves and flow switches shall be electrically
supervised.

-Exceptions (7 exceptions):
-R-3 or <20 sprinklers,

-NFPA 13R systems with combined
sprinkler/domestic supply
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NFSA NFPA 72 & SPRINKLER MONITORING

L e

-Dedicated Function Fire Alarm

System (2016)

-"A protected premises fire alarm
system installed specifically to
perform fire safety function(s) where
a building fire alarm system is not
required”

‘Intended to address “systems”
where notification appliances
and/or detectors are not required by
codes

45

NFSA NFPA 72 & SPRINKLER MONITORING

L e

-Dedicated Function Fire Alarm

Systems (2019)

-Where codes, standards, or AHJs
require monitoring of specific
functions, but do not require a building
fire alarm system, a dedicated function
fire alarm system is appropriate.
-Elevator recall
-Sprinkler system
-HVAC detectors

-Other functions of the fire alarm
system are not required.
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NFSA FIRE EXTINGUISHERS

| e

-Required for Group S occupancies

-Selected, installed, and maintained in
accordance with Section 906 and NFPA 10

-Spaced so travel distance doesn’t exceed
75 ft

+Conspicuous location

-See new exception in 2024 IFC for Group S

a7

NFSA FIRE ALARM SYSTEM

| e

- Fire alarms only required for Group S
occupancies used as public/self storage
(added in the 2021 IFC).

- See Section 907.2.15
- Section 907 requires a smoke detection
system in HPS areas where required by

Section 3206.5.

- A fire alarm is not required when
building/HPS area is protected with
automatic sprinkler system (Table 3206.2)

- Consider heat detection as an alternative.

48

SA SMOKE AND HEAT REMOVAL

e

-Smoke and heat removal required by Table
3206.2 shall be provided in unsprinklered
buildings.

- For sprinklered HPS, smoke and heat removal
(when required by Table 3206.2) shall be
installed in accordance with Section 910.3 and
910.4.

-Note the Footnotes to Table 3206.2

49




NFSA MEANS OF EGRESS

L e

-Travel distance for Group S-1 limited to
200 ft. without sprinklers or 250 ft. with
sprinklers.

-Travel distance can be increased to 400 ft.
when:
-Building is limited to one story
-Height from floor to ceiling/roof is
(minimum) 24 ft. high
-Building is sprinklered.

50
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The Volce of the Fire Sprinkler Industry

GENERAL REQUIREMENTS

IFC SECTION 3201

51

5 GENERAL REQUIREMEN

« Permits

+ Construction documents

« Approved storage layout

« Safety and evacuation plan when

required by Section 403

52




TRUCTION DOCUMENTS - SECTION 3201.3

+Floor plan showing locations of HPS - Commodities that are
areas banded/encapsulated

- Useable storage height for each - Location of FD access doors
storage arfeaf . ” - Type of fire protection systems present
“Number of tiers within each rack, i - Location of sprinkler control valves

applicable | ; ; Ny
. - Type, location and specs of smoke
g,l)eriar{flgsedgfel;vgf;n top of storage and removal and curtain boards, if applicable
A : . - Location and dimension of transverse
A'Slej dlmen.smns . . and longitudinal flue spaces
-Maxmum pile volume, if apphceple - Additional information specific to design
- Location and class of commodities features, commodities, or storagFe
arrangement as required by the FCO
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- Storage layout plan :
- Location, dimensions, rack layout
- Design storage height

- Type(s) and location(s) of commodities

- Commodity clearance requirements
- Aisle dimensions
- Location of FD access doors

- Location of sprinkler control valves

55

l-ni 'NATIOMAL FIRE SPRINKLER ASSOCIATION
The Volce o the ire Sprinkier Industry

MODULE 3
COMMODITY CLASSIFICATION:
IFC SECTION 3203 AND NFPA 13

56




+The commodity classification is the foundation for
determining the fire protection requirements

57

Rmis

-Determining the commodity
classification should be left to the
design professional in responsible
charge.

-Not the building owner
-Not the AHJ
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OWNER'S INFORMATION CERTFICATE

-The Owner's Certificate can be o s gy e i s
used as a guideline
-NFPA 13 (2019) Section 4.2

-Changed to “Basis of Design for
the Owner’s Certificate” in 2025
edition

Key point:
Intended to be a ‘front end’ document.
Secure this prior to starting the review!

59




GING AND PALLE

To determine the commodity classification, the
following MUST be known:

+ Product
- What is being stored?

60

NFSA PRODUCTS, P GING AND PALLE

Rmis

To determine the commodity classification, the
following MUST be known:

- Packaging
+How is the product stored?

61

PACKAGING AND PALLE

To determine the commodity classification, the
following MUST be known:

- Pallets

-What type of pallets are used (if applicable)?
- See NFPA 13, Section 20.3.2 (2022)

Key point: Pallets are fuel!
Let's take a closer look...

62




A DETERMINING COMMODITY CLASSIFICATION

The commodity classification includes:

Material and Internal
Packaging

External Packaging

Pallet

63

Commodity classification rules
assume wooden or metal pallets

Plastic pallets are permitted

Unreinforced
- Classification shall be increased by
one class

-Must have a permanent symbol
marking them

Reinforced

- Classification shall be increased by two
classes

64
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CMDA Sprinklers

Where solid-flat bottom,
combustible pallets are used for
rack storage of Class I-IV
Commodities up to 25 feet in
height:

- An increase of 20% density shall
apply (unless in-rack sprinklers
are provided)

These are also called
‘Slave pallets’ in NFPA 13

66

’ NEFSA COMMODITY

- The commodity classification (both IFC and
NFPA 13) is based on how quickly the product
burns and the heat release rate (HRR).

- This is influenced by:
Material characteristics

Material quantity

Surface area/density

Ventilation
67
’ NESA RELATIVE FIRE HAZARD

Commodity Class Fire Hazard Ranking

Special or High-Hazards: Tires, Rolled paper, Group A plastics,
Flammable/Combustible liquids, Aerosols

Class IV Commodity
Class Il Commodity
Class Il Commodity

Class | Commodity

68

Highest Fire

Hazard

Lowest Fire
Hazard




SS | COMMODITIES

A noncombustible product that meets
one of the following criteria:

(1) Placed directly on wood pallets

(2) Placed in single-layer Snge v
corrugated cartons, with or
without single-thickness cardboard o et
dividers, with or without pallets

Trele wat

(3) Shrink-wrapped or paper-
wrapped as a unit load with or
without pallets

69

SS Il COMMODITIES

A noncombustible product that is in
slatted wooden crates, solid wood
boxes, multiple-layered corrugated
cartons, or equivalent combustible
packaging material, with or without
pallets.

70

S Il COMMODITIES

| A Combustible product (wood, paper,
_| natural fibers, or Group C plastics)

-with or without cartons, boxes, or crates
-with or without pallets.

- Permitted to contain a limited amount of
expanded or non-expanded plastics.
- See Figures 20.4.3.3 (a) & 20.4.3.3.(b)

71




NEFSA CLASS IV COMMODITIES

| e

Class IV commodities are:

- Constructed partially or totally of Group B
plastics

- Free-flowing Group A plastics

- Cartoned or wooden container >5% up to
15%/25% nonexpanded/expanded Group A
plastic

-See NFPA 13 20.4.4.

72

INFFSA GROUP A PLASTICS

e

Partial list includes:
- Acrylic

Group A plastics shall be
further subdivided as

either:
-PET (thermoplastic
lyest
polyester) -Expanded Plastic
- PE (polyethylene)
+PP (polypropylene) -Nonexpanded Plastic

- Natural Rubber

|

Fun fact:
IFC = Unexpanded

NFPA 13 = Nonexpanded
Intent is same

73

PLASTIC GEOMETRY

Plastics have three basic geometric forms:

-Expanded (foam coffee cups)
-Unexpanded (rigid, dense sheets or molds)
- Free-flowing (pellets or pill)

Expanded plastics greatest fire hazard

Free-flowing plastics least

Key Point: Geometry
influences ease of ignition

and heat release rate
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INFSA PLASTICS CLASSIFICATION: GENERAL

w.NFSA

Relative Fire Severity

Group A Expanded Plastic

Group A Unexpanded
Group A Free Flowing
Group B

Group C

Higher heat of combustion/HRR

78

GROUP A PLASTICS ON RACKS

79

""NFFSA SAMPLE HEAT RELEASE RATES (HRR)

w.NFSA

Handbook

Heat Release Ra
g
Source - NFPAFire Protection

80




NFSA COMPARATIVE HEAT RELEASE RATES (HRR)

L e

! Group A
Class IV

Class I

Class|

| \ | e e
10

81

INFSA DISCUSSION QUESTION

L e

+As an AHJ or designer, how do you
handle when there is disagreement
on how to classify a commodity?

82
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The Volce of the Fire Sprinkler Industry

MODULE 4

HIGH-PILED STORAGE CONFIGURATIONS

83




SOLID PILE

N PALLETIZED
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A SHELF STORAGE

Shelf
< 30-in deep,

87

NESA BACK-TO-BACK

Rmis

Max. 60in

Max. 3oin

88
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http://www.google.com/url?sa=i&rct=j&q=grocery+store+shelves&source=images&cd=&cad=rja&docid=M9gKyB12delQjM&tbnid=FSbfFvkW9OrGzM:&ved=0CAUQjRw&url=http://zimbabweartistsproject.org/uncategorized/welcome-slideshow/attachment/tm-avondale-shelves/&ei=1gkUUbXeBYjA2gWPy4HACQ&bvm=bv.42080656,d.dmQ&psig=AFQjCNGmRM1stbF0s8OoFbAJIpcYJ-zsaQ&ust=1360354111553304

NFSA RACK SHELF AREA

| e

*The area of the horizontal
surface of a shelf in a rack
defined by perimeter
aisle(s) or nominal 6" (152
mm) flue spaces on all four
sides, or by the placement
of loads that block
openings that would
otherwise serve as the
required flue spaces.

90

INFSA OPEN RACK DEFINITION

| e

Racks without shelving or with
shelving in racks that are:

-Fixed in place with shelves having
a solid surface and,

- A shelf area equal to or less than
20 ft2 or,

- With shelves having a wire mesh,
slatted surface, or other material,

-With openings representing at
least 50% of the shelf area
including the horizontal area of
rack members and,

+Where the flue spaces are
maintained.

91

SINGLE- ROW R

92




NFSA MULTI-ROW RACK AISLE WIDTH

Rmis

93

NESA RACK STORAGE ARRANGEMENTS

| e

SINGLE-ROW DOUBLE-ROW MULTIPLE-ROW
RACKS RACKS RACKS

94

ire Sprinkler Industry

MODULE 5
DESIGNATION OF HIGH-PILED STORAGE AREAS
IFC SECTION 3204
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-Storage areas must be
assigned a designation based
on highest commodity class
-Class I, 11, 11, IV or High-Hazard

-Exception for “engineered
analysis option”

-Hazard class establishes fire
protection requirements

96
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[-NFSA WHAT CLASS IS THIS AREA?
0Oa00000000
00000000000
0Oa00000040
I DO000000000
Class Il Commodity OoO00OOooO0
00000000000
i e
Oo0000000
O0OO00000000
00000000000
£ Class i Commodity. £ | 11 HE
(Solid Pile Storage: Plan View)
97
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NEFSA ENGINEERING AN IS OPTION

L e

= Design professional may classify a HPS
storage area to lower commodity
classification when:

= Higher hazard commodity area is
limited, and,

= Automatic sprinkler protection design
is adequate.
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l-ni 'NATIOMAL FIRE SPRINKLER ASSOCIATION
The Volce o the ire Sprinkier Industry

HOUSEKEEPING AND MAINTENANCE

IFC SECTION 3205

99

HOUSEKEEPING AND MAINTENANCE

H keeping and Mai
-Maintenance of storage layout plan
- Rack integrity
-Ignition sources
- Smoking control
- Aisle maintenance
+Unobstructed access doors
-Manual stocking:
+ 24in. in 48-in. aisle
-1/2 width > 48 in.
-Mechanical
44 inches

-Visual indicator of max height

100

HOUSEKEEPING AND MAINTENANCE

of storage layout plan

Verified and evaluated annually

- Verification follows the
conditions outlined in Section
3201.3.2.

- Modifications to the approved
storage layout shall not be made
without approval from the fire
code official.

New to the 2021 IFC:
Maintenance of

storage plan
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NFSA HOUSEKEEPING AND MAINTENANCE

L e

Designation f’f Storage He'ghts Storage Height Limitation Signage
- Where required by the fire Storage located in aisles
code official:

- Provide visual method of
indicating maximum
allowable storage height

BY ORDER OF SFFR

lustration in one

ction’s permit packet

102

T —

INFSA DISCUSSION QUESTIONS

L e

-What are the primary
housekeeping concerns fire
code officials should be
concerned about in HPS
occupancies?

103

s NFSA
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MODULE 6
GENERAL FIRE PROTECTION & LIFE SAFETY

IFC SECTION 3206

104




Commodity

Size of High Piled
Storage Area

All Storage Areas

Solid-Piled Storage, Shelf Storage and
Palletized Storage

Automatic Maximum
Class Fire Dept i
(square feet) SUETERL Fire Pt Smokeand) Maximum g ipe  Maximum
Fire Sprinkler Access  Heat Pl .
System Detection < Removal | Dimension SiotaRciy [RUENCIUTE
V! System Height
0500 NR NR NR NR NR NR NR
501-2,500 NR Yes NR NR 120 4 100,000
2501-12,
EUPPUED Yes NR NR NR 120 2 400,000
Open to the Public
2501-12,000
Not Open to the Public Yes NR NR NR 120 4 400,000
(Option 1)
I-Iv
2501-12,000
Not Open to the Public NR Yes Yes Yes 120 30 200,000
(Option 2)
12,000 20,000 Yes NR Yes Yes 120 ) 400,000
20,001-500,000 Yes NR Yes Yes 120 2 400,000
> 500,000 Yes NR Yes Yes 120 % 400,000
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Commodity

Size of High Piled

All Storage Areas

Solid-Piled Storage, Shelf Storage
and Palletized Storage

Storage Area i i i
Class & Automatic  AUOMALC FireDept smokeand | Maximum  MMmum
(EEras)) re re el Smokes i, Permissible  Maximum
Extinguishing  Detection R ] D on) Storage Pile Volume
System System  Doors Height
0-500 NR NR NR NR 60 NR NR
501-2,500
) Yes NR NR NR 60 30 400,000
Open to the Public
501-2,500
SEHCEo0e Yes NR NR NR 60 30 400,000
High- (Option 1)
Hazard 501 - 2,500
Lo NR Yes  Yes Yes 60 20 200,000
(Option 2)
2,501 - 300,000 Yes NR Yes Yes 60 30 400,000
300,001 - 500,000 Yes NR Yes Yes 60 30 400,000
P

IFC Table 3206.2
- Review scenario

- Identify fire protection requirements
- Are there different paths to compliance?

+Work in groups or individually

Look for *Class Activity IFC Table 3206.2"
Sheet near the end of your Participant Guide
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Solid-Piled Storage, Shelf Storage and

QllStoreatezs Palletized Storage

Size of High Piled

Commodity
Storage Area " "
Class Automatic "™ FireDept smokeand | Maximum  Maximum
(square feet) uon Fire - Permissible  Maximum
Fire Sprinkler " Access Heat Pile o
System Detection < Removal | Dimension SiotaRciy [RUENCIUTE
V! System Height
0-500 NR NR NR NR NR NR NR
501-2,500 NR Yes NR NR 120 40 100,000
2501-12,
EI=T Yes NR NR NR 120 40 400,000
Open to the Public
2501-12,000
Not Open to the Public Yes NR NR NR 120 40 400,000
(Option 1)
I-1v
2501-12,000
Not Open to the Public NR Yes Yes Yes 120 30 200,000
(Option 2)
12,000 - 20,000 Yes NR Yes Yes 120 40 400,000
20,001~ 500,000 Yes NR Yes Yes 120 40 400,000
>500,000 Yes NR Yes Yes 120 40 400,000
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& FIRE PROTECTION

- Fire protection requirements
- Area
- Commodity class

- Protection extent
- Multiple areas

109

N FIRE PROTECTION COVERAGE

- Protection extent for Table 3206.2
- “Lesser of” 15 feet or full-height wall
-NFPA 13 just requires a “barrier or partition” (draft

curtain)
[m]
O
[m]
O O (]
O
O
OO000000000
Plan view
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EXTEND HPS
CRITERIA A
MINIMUM OF
15FT

LOWER HAZARD HIGH PILED STORAGE

111

led Storage, Shelf Storage

and Palletized Storage EEEEEEE A
T T T T 1T 17
Maxim 11120120 40 = 576,000 51
MaximumPile ~ Permissible  Maximum =576,
Dimension Storage  Pile Volume I e
Height t f - &
I ] o
40 feet | | ~
120 40 400,000 v L v P /
o 120feet—
B
120 40 400,000 1100 x100 x 40 = 400,000}
T -
&
120 30 200,000 40 feet ¢
RS

100 feet

112

[ NFSA

LITTTTITT]
A1 100x100x40=400,000 |
I ”
40 feet \e?’k Option 2- Not sprinklered
S
l / Y 100 x 66 x 30 = 200,000
- ~ 100 feet . >
30 feet
| .

100 feet

113




FIRE PROTECTION COVERAGE

-High-piled storage area size, sum:
- Footprint of storage, racks, shelves or piles
- Interior aisles
- Perimeter aisles

. OooooCOooon
+44 or 96 in. Oo000000000
[IERam e
IESaREmaEE]
eiving
OOOO000000000000 Administration/
Eassssansannnans] Support
FEssnanEEEEaE e
EEsassEsEEERanns]
Plan view
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FIRE PROTECTION COVERAG

Multiple high-piled areas
- Consider the aggregate area, or,
- One-hour fire barriers, or,
- Separated by 100 feet if sprinklered

00000000000
00000000000
00000000000
o 00000000000
eiving
TN
O
CONO00R000on000;
Oo00000000000000 Support
OOnO00Ro00ooa00;
OO0000000000000T,
Plan view
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NESA FIRE PROTECTION COVERAG

- Storage area size — Mixed commodity classes with High-
hazard

-Unless separated: All treated as high hazard
-Aggregate area

Class 1: 2,640 ft*

N ww] ing/Recei
[ [ o ShippingiReceiving

High Hazard: 5,280 ft*
CoOoCOooCCoo0Oon i
O000000000000000 AdzT;lf“”
CoOoCoooCoooOOon
OO00000000000000
Plan view
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FIRE DEPARTMENT ACCESS CONCERNS?

I ’1‘1[‘1 ‘l

(LAt
1]

R

117

NEFSA AUTOMATIC SPRINKLE

| e

+ Section 3206.4

- Sprinkler system required in -
accordance with Sections 3207 FN[ filobal
(Solid Piled and Shelf Storage), 3208 e
(Rack Storage), and 3209
(Automated Storage)

- Owner or insurance provider may
require greater (or additional)
protection than what is specified in
IFC, NFPA 13, etc.

118

- Section 3207

- When required by Table 3206.2, automatic
sprinklers required throughout the building
or to a 1-hour fire barrier.

- Shelf storage
+12 ft. but less than 15 ft: Protect in

accordance with NFPA 13
> 15 feet: Protected in an approved

manner with special fire protection, such
as in-racks
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+ Section 3208

*When required by Table 3206.2, automatic
sprinklers required throughout the building or to 1-
hour fire barrier

- Plastic shelves: Designed by a specially engineers
fire protection system

+Racks with solid shelving: Protect per NFPA 13

+Flue spaces: When protected with automatic
sprinklers, flue spaces must be provided and
maintained in accordance with Table 3208.3

120

i A AUTOMATED STORAGE

N
- Section 3209
-When required by Table 3206.2, automatic sprinklers required
throughout
- Carousel storage > 500 sq. ft.:
- Provided with one of the following:

- An automatic smoke detection sglstem per Section 907 with
coverage extending 15 ft. beyond carousel storage areas that
sounds a local alarm at a central location and stops carousel
storage upon activation of a single detector.

- An automatic smoke detection system per Section 907 and within
enclosed carousel storage systems, that sounds a local alarm at a
central location that stops carousel system.

- A single dead-man type control switch that only allows operation of
the carousel system when an operator is present.

121

T

FIRE DETECTION

- Required for non-sprinklered storage areas

+Fire alarms are rarely required in sprinklered storage areas
- But may still be provided/installed voluntarily.

Hazard Class Area (ft?) Open to Public

Class I-IV 501-2,500
Class I-IV 2,501-12,000 No
High Hazard 501-2,500 No
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- Smoke detectors are preferred by IFC (907.2.15), but heat
detection may be more appropriate.

- Heat detectors are limited to smooth, beam or sloped
ceilings in a building <30’ in height
-NFPA 72 Table 17.6.3.5.1

- Ceilings >30’ in height require a performance design for
spot-type heat detectors, or,

- Linear cable or pneumatic rate-of-rise heat detection
system may be an option.

&,
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|...~NFSA— FIRE DEPARTMENT HOSE CONNECTION

-When exit passageways are required by the IBC, a
Class | standpipe shall be provided in accordance
with Section 905 (3206.9).

-UFC required small hose stations (1 = % inch) for
some HPS occupancies.
-IFC no longer requires small hose stations
-NFPA 13 still references small hose
connections

124

L NFSA FIRE DEPARTMEN

- Fire Department Access:
- Fire apparatus access roads
- Fire department access doors

- Section 503 requires fire apparatus
access roads to all buildings

- Table 3206.2 sets fire department
access doors for manual suppression
requirements

- Exception for when access roads
aren’t possible or practical
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A

FIRE DEPARTMEN

-Doors must be accessible without a
ladder.

- One access door every 125 lineal feet.

-Access doors at least 3’ wide by 6’ 8"
high.
- Roll-up doors not to be used unless
approved.

-Only approved locking devices.
- Key boxes may be required.

126

J-NFSA SMOKE/HEAT REMOV.

«Provides aid in salvage and overhaul
operations by providing post-
extinguishment ventilation

«Changes made in 2015 IFC:
«Draft curtains eliminated

*Smoke and heat vents only in non-
sprinklered storage areas

*Smoke and heat vents or mechanical
ventilation in sprinklered areas

127

-Vents must be listed and labeled to
demonstrate compliance with:

- UL 793, Automatically Operated Roof Vents
for Smoke and Heat, or,

+FM 4430, Approval Standard for Heat and
Smoke Vents.
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SMOKE REMOVAL

-May be used as an alternate to smoke/heat
vents

- Must meet the following criteria:
« Sprinklered building

- Design for two air changes per hour based on
volume.

+Maximum 30,000 CFM per exhaust fan
+ Automatic or manual make-up air

- Openings within six feet of floor

- Min. gross area 8 ft2/1000 ft° of exhaust

129

AISLES

- Limit fire spread

- Conduction

- Convection

- Radiation
- Provide egress routes
- Provide firefighter access

- Width is dependent on:
- Sprinkler system design
-Commodity classification
- Storage method
- Open to public

130

IS THIS OK?

44" wide

131




..NFSA AISLES

-Minimum width
- Sprinklered
-44 inches when HPS is <2,500 sq. ft.
-96 inches when HPS exceeds 2,500
sq. ft.

-96 inches when open to the public
when mechanical stocking is used

- Two exceptions
-Non-sprinklered:
-96 inches

132

TRANSVERSE
FLUE SPACE

133

|....~NFSA FLUE SPACES

T=Transverse flue space
L= Longitudinal flue space
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=Table 3208.3
=Flue spaces provided and maintained.

=Table may conflict with NFPA 13

=When a conflict occurs between the “code”
and a referenced standard, which one
prevails?
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Sprinklers at the Ceiling Withor | In-Rack Sprinklers at

RackConfiguration Without Minimum In-Rack Sprinklers EveryTier
< 25 feet > 25 feet Any Height
Transverse Size 6inches 3inches Not Required
Double-row Rack
vble-row Fluespace |y ically aligned Not Required Yes NotApplicable
(Option1)
Longitudinal Flue space Not Required 6inches Not Required
N Size 3inches 6inches Not Required
Double-rowRack  1US%P3€  Vertically aligned Not Required Yes NotApplicable
(Option 2)
Longitudinal Flue space 6inches NotRequired ~ NotRequired

136

T —

EXTRA-HIGH-RACK STORAG

-Buildings with extra-high-rack combustible
storage to be protected with a specially
engineered automatic sprinkler system.

110, 1V > 40
High-hazard >30
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NFSA EXTRA-HIGH-RACK STORAGE

| e

-Buildings with extra-high-rack
combustible storage to be protected
with a specially engineered automatic [T

sprinkler system. T

-Youtube Video

Construction of the tallest
cold-storage warehouse in

Europe

138

AUTOMATED STORAGE

139

Construction Documents - IFC Section 3201.3
- Look for items on plan

+What is missing?

+What is needing clarification?

+Work in groups or individually

the end of your Participant Guide

[Look for 'HPS Example Plan’ near}ﬁ f [ e i o=
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https://www.youtube.com/watch?v=s7qLNN1sNPg
https://www.youtube.com/watch?v=s7qLNN1sNPg
https://www.youtube.com/watch?v=s7qLNN1sNPg
https://www.youtube.com/watch?v=s7qLNN1sNPg
https://www.youtube.com/watch?v=s7qLNN1sNPg

TRUCTION DOCUMENTS - SECTION 3201.3

+Floor plan showing locations of HPS - Commodities that are
areas banded/encapsulated

- Useable storage height for each - Location of FD access doors
storage arfeaf . ” - Type of fire protection systems present
“Number of tiers within each rack, i - Location of sprinkler control valves

applicable | ) ; N
. - Type, location and specs of smoke
Clearance between top of storage and removal and curtain boards, if applicable

sprinkler deflector p
A : . - Location and dimension of transverse
Alsle dimensions and longitudinal flue spaces

-Maxmum pile volume, if applicable - Additional information specific to design
- Location and class of commodities features, commodities, or storagFe
arrangement as required by the FCO
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Check The Plans!

1 A ﬂ- =

D w
» |

Example HPS Submittal Drawing
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Check The Plans!

Example HPS Submittal Drawing
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D

Check The PIns!

Example HPS Submittal Drawing
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Check The PIns!

Example HPS Submittal Drawing

145

Check The PIns!

Example HPS Submittal Drawing
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R ™

Approved Storage Layout- IFC Section 3201.3.2
- Look for items on plan

+What is missing?

-What is needing clarification?

-Work in groups or individually ey

Look for ‘Northgate Warehouse e il
Approved Storage Layout’ at the |1 kit

end of your Participant Guide

147

Rmis

- Storage layout plan :
- Location, dimensions, rack layout
- Design storage height

- Type(s) and location(s) of commodities

- Commodity clearance requirements
- Aisle dimensions
- Location of FD access doors

- Location of sprinkler control valves

148

Check The Plans!

Example
Approved
Storage Layout =

Can the
sprinkler
drawing be

used? Yes, if
it has the
correct info

IAARR BRI\

—~—p—
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Check The Plans!

Approved Storage Layout ] S Mas =7
« Location of High-Piled Storage LI - [
Areas RUR’ ET¢
Dimensions BiD: [ | e |
Rack Layout bl g 4 I b & : 1§

Example Approved Storage Layout

150

Check The Plans!

Approved Storage Layout
Design Storage height

TN 1 4 42 6ASED ON NTPA 13 (2019) 21.2 PROTECTION CRITERA FOR
L FALETAD, B Pie, BN ox OR BACK- T0-BACK SHELF STORAGE O CLASS |
. Types of Commodities TAROUCH IV NONENCAPSLLATED® COMMOD S, TORED UP 10 AD. i

HEIGHT.  USNG s 21222 (HGH TEMPERATURE SPRIKLERS) ok CLASS |
COMOTES 0P 1020 IN HEIGHT. DENSITY OF 3 OVER 2060 T1. 10 6 USED FOR DESIGN

ENCAPSULATIO: A METHOD OF PACKAGNG THAT EITHER CONSIST OF A BLASTC SHEET
COUPLETELY ENCLOSNG THE SOES AND TCP OF A PALLET LOAD CONTANNG

(BUSTI.E COMIGOIT, A COMBUSTIOLE PACKACE. O A SROUS OF COMBUATIBLE
ocuunmzs O COUBUSTLE PAGAGES, CR CONSISTS OF COMBSTELE COMMGOIES
WOIVIDUALLY WRAPPED IN PLASTIC SHEETING AND STORED EXPCSED IN A PALLET LOAD.

OTHER, STORAGE ALLOWMICES:

IV ENCAPSULATED COMMODITES PALLETIZED USING
m PALETS. SOLID PILE QWY = NG BN BOK SHELP: OR BACK- TO-BACK. SHELF
TORAGE, WPA 13 (2019) 21231
2 12706 O STORAGE OF CLASS 11V ENCAPSULATED COMMOOITES ON
Wik 4T OB BT ALE WOTHS USME AW PALLEY TYFE. NEPA 15 (2019) 43171

Example Approved Storage Layout
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Check The Plans!

Approved Storage Layout
Commodity Clearance
Sprinkler deflector to top of storage
Maximum Pile Volume
« For palletized and solid-piled

mm

Example Approved Storage Layout
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Check The Plans!

Approved Storage Layout = i i = 3
« Location of Sprinkler )

Valves
« Fire department Access

Doors

Example Approved Storage Layout
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s NFSA

The Volce of the Fire Sprinkler Industry

MODULE 7
APPLICATION OF IFC HAZARDOUS MATERIALS

REQUIREMENTS

154

NFSA CHAPTER 50 - HAZARDOUS MATERIALS

L e

-The following slides will include a basic review
for the hazardous materials requirements in the
MSFC/IFC.
5001 - General
-Scope
-Classifying materials
-Physical hazards
-Health hazards
-Performance requirements
-Permits (when applicable)
-Facility closure requirements
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s NFSA

The Volce of the Fire Sprinkler Industry

MODULE 8
NFPA 13 HIGH-PILED STORAGE PROTECTION

CRITERIA

171

A NFPA 13 STORAGE CRITERIA

b === =
NFPA
Standard for the
Installation of
Sprinkler Systems
2018
Gl

A NFSA NFPA13 - CHAPTERS 20-26

L e

Discharge Rules for Storage and Special Occupancies
20. General Req's for Storage

21. Protection of High Piled Storage Using CMDA
Sprinklers

22. CMSA Requirements for Storage Applications

23. ESFR Requirements for Storage Applications

24. Alternative System Designs for Chapters 20-25

25. Protection of Rack Storage Using In-Rack Sprinklers
26. Special Designs of Storage Protection

27. Special Occupancy Requirements
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S—
L:NEFSA REQUIRED DOCUMENTATION PRIOR TO REVIEW

Project Plans
-Architectural:
-height, area, use, riser room, concealed spaces
-Mechanical:
-plenum spaces
-Electrical:
-electrical room equipment
Plumbing:
-backflow
-Site:
-underground, FDC location, landscaping, geography

175

Owner’s Information Certificate

-Signed copy is required
*NFPA 13 (2019) Section 4.2

-Changed to “Basis of Design for
the Owner’s Certificate” in 2025
edition

Key point:

Intended to be a ‘front end”
document. Secure this prior to
starting the review!

176

S—
L;NFSA REQUIRED DOCUMENTATION PRIOR TO REVIEW

Shop Drawings
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Hydraulic Calculations

* Hydraulically calculated systems will

consist of several pages.
Each design area will be a separate

calculation.
Checklist has all of the necessary
sheets for review.

Review of these are later, remember,
this is just submittal review.

178

Water Supply Info / Report

oy o Repert
e
-
e
T ———
s
S
e = = ==
i m I R
70 £
o
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Cut Sheets

* Typically, anything
water flows through:
* Sprinklers

* Pipe

* Valves
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REQUIRED DOCUME TION PRIOR TO REVIEW

System Area Limits

* Light and Ordinary
hazard = 52,000 sq.ft.

* Extra hazard = 40,000
sq.ft.

* High pile storage =
40,000 sq.ft.

181

182

—
Amis

STORAGE ALLOWED W/SLOPED CEILINGS:

For the first time Sloped Ceilings may be allowed for Storage

Ceiling Slope greater then 2 in 12 in storage:

- Protection Options (6):
1) In-rack sprinklers (no storage above in-racks) Slope exceeding 2 in 12
2) Install false ceiling that can withstand 3 Ib/sq ft uplift force
3) Install per Chapter 20 through 26 (which permits ceiling in
excess of 2in 12)
CMDA (up to 4 in 12)- Sprinklers in every Channel
Unobstructed (up to 4 in 12)- Increase design area by 50%
Obstructed (up to 4in 12) :
+ Purlins run across roof slope
« Purlins do not exceed 18 in deep and 5 ft 0.C.
+ Purlins supported by girders 40 ft 0.C or less
« Purlin channels are provided withycking above each

4
5
6

girder

[ The term "firestopped” was changed to "blocking"]
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7_' <3in.
CORRUGATED

CORRUGI;\:KD METAL cLE:EI:II:‘%ETD TOP TIER
oF SToRAGE DECK 3 INCHES
/ ORLESSIN
. . o
>3in. (
J LLI |—| CORRUGATED
cLeARANGETO
ceLNG opmen DECK GREATER
CORRUGATED METAL
oeck orsTomeE THAN 3 INCHES
.. o
184
D r.on.\gn INSULATION Wion
oulation  CLEARANCE OF STORAGE Joemer TocenG
INSULATION TIGHT TO CEILING INSULATION SAGGING 6 INCHES
cuearance
ToPTIER TocrinG
OF STORAGE l
INSULATION SAGGING MORE
THAN 6 INCHES
185

ROOF SLOPE OF 2:12 OR LESS

SPRINKLERS HERE DESIGNED
T FOR 30 FT CEILING
h
SPRINKLERS |
| _15FT

HERE < N
DESIGNED
FOR 25FT

CEILING

30FT
25FT

|
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20 ft

EE
20 ft = =
=

| Rl

UPTO | | = |
A1 L
(HE | .

CLASS I-lV COMMODITIES GROUP A PLASTICS
Palletized, solid-piled, bin box, shelf, or back-to-back shelf storage 20ft 20ft
Rack storage up 10 25 ft 20ft 10ft
Rack Storage >25ft 10ft 10ft

187

CRITERIA WHEN MAXIMUM CEILING CLEARANCE IS EXCEEDED FOR CLASS I-IV COMMODITIES
Where the clearance
to the ceiling
exceeds

Protection is based upon the storage
height that would result in a clearance to
the ceiling of...

Storage Configuration

In-Rack Sprinklers

Palletized, solid-piled, bin box, shelf, 20ft 20ft N/A

or back-to-back shelf storage

Rack storage up to and including 25 20ft 20ft Permitted as

ftin height alternative to
presumed clearance of
20

Rack Storage over 25 ft in height 10ft 10ft Permitted as

alternative to
presumed clearance of
10ft

CRITERIA WHEN MAXIMUM CEILING CLEARANCE IS EXCEEDED FOR GROUP A PLASTICS AND TIRES
Protection is based upon the

Where the
clearance to the

storage height that would result
ceiling exceeds | i

in a clearance to the ceiling of...

Storage Configuration

In-Rack Sprinklers

General Storage 20ft 20ft N/A
Rack storage up to and including 25 20ft 20ft Permitted as alterative to
ftinheight presumed clearance of 10 ft
Rack Storage over 2 ft in height 10ft 0ft Required .
r T — ~
MINIMUM 15 FT
. EXTENTION OF
HIGHER

HAZARD

EREN ENER
RN ENEN
RN EREN
L ERER ANEN
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/——— GROUP APLASTICS ——




NO STORAGE IN
AISLE BELOW
DRAFT CURTAIN

~——— GROUP APLASTICS ——

CLASS |
7 COMMODITIES

190

JNFSA HIGH

Photo courtesy of:
https:/fwww.wikihow.com/Set-
Up-a-Shipping-and-Receiving-
Area

Shipping Area

191

....!!-F-usﬂ HIGH-PILED STORAGE PROTECTION AREA

Adjacent hazards and protection criteria

* NFPA 13: Protection must extend to a draft curtain or barrier, a
minimum of 24” from the adjacent hazard on both sides

* IFC Section 3206.2.1:
« Fire safety features required...shall extend to the lesser of 15 ft.
beyond the HPS area OR to a full height wall.
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DLE PALLETS

CMDA CMSA ESFR
TABLE TABLE (FLOOR)
20.14.1.2(a) 20.14.1.2(b) TABLE
20.14.1.2(c)

20.14.1.2(b)

193

J-NFSA SMOKE AND HEAT VENTS

-Fire Code (2027)
-Automatic AND manual release
-Automatic means of release:

-Fusible link — 360F
-Fixed temp heat detector 360F

‘NFPA 13 (2025)
-Not required in sprinklered areas
-If provided, higher temp than sprinklers

194

l'_ NFSA HVLS FANS

‘NFPA 13 (2022)
-Fan shuts down upon
waterflow
-Sprinklers spaced
around fan
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PRINKLER TYPES IN STORA

Standrd forthe
Instslationof
Spainkder Systems.
2022

REVIEW NFPA 13 CHAPTER 21
CMDA SPRINKLERS

197

SS IV
COMMODITIES

GROUP A
PLASTIC ON
SINGLE ROW

CLASS |-V
_ COMMODITIES
GROUP A { ON DOUBLE
PLASTIC ON ; | ROW RACKS
SHEL .

CLASS IV
ROW RACKS

CLASS IV
COMMODITIES
H BA%KA{; BIN-BOX
SHELVES CLASS IV
COMMODITIES
SOLID PILED
CLASS 1V
ROLLED PILED COMMODITIES
PAPER GROUP A
S

PLASTIC!
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CMDA EXAMPLE

199

NFSA ANSWER:

NS

» Table 21.4.1.2

» Figure 21.4.1.2(b)

* Curves Aor B

« If Curve A is chosen, why is the density lower when
high temperature sprinklers are used?

+ 325 gpm/sq ft over 2000 sq ft

* Minimum 11.2K factor

* Total Flow: 650 gpm (.325 gpm/sq. ft. x 2000 sq. ft. =
650)

200

REVIEW NFPA 13 CHAPTER 22
CMSA SPRINKLERS

201




Chapter 22

202

. Protection| Maximum
Construction Type

Noncombustible
Combustible Unobstructed

Area Spacing

Combustible Obstructed

Rack Storage: All Construction

Unobstructed and Noncombustible

Obstructed

Minimum Operating Pressure
50
22

Refer toTable 22.4
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Flat Ceiling Wood Joist Concrete Tee

27 T
68" Max
@ @ o
WMinimum . . Loss th
36" Mm:l‘r‘!\ym Mln:;r:_um 748 g::" "r:gm
than 3'o..
- - - - - -

205

What is the primary different between an
ESFR sprinkler And CMDA/CMSA Sprinkler?

206

REVIEW NFPA 13 CHAPTER 23
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fire sprinkler

[~
—_— e —

~4

K14 K168
K224 K252 2007 (intermediate)
[ W 2867 (High)

Orifice

34

y

208

Class 11V Commadities / Groun A Plastics /

Unheated ar

ESFR
Design Area
-Most Criteria

12 Sprinklers
3 Branch Lines

4 Sprinklers per
ranch Line

ESFR
Design Area

-Rubber Tires

20 Sprinklers
4 Branch Lines

5 Sprinklers per
Branch Line




‘Wall or Partition 1

o—0—0—0—0—0—=20

—Llnsfes—| S —rsld—
o—0—O0—O0—O0—0—0

|k'_4.|

211

Upright Pendent Pendent
K14 K -16.8 K-16.8

K-22.4 K-25.2

Minimum Minimum Minimam Minimum Minimum
B Fy B 3" 3
) - = - ~ - = - =

212

New criteria for ESFR sprinklers
Protection under conveyers

Section 14.2.11.4

213




Sprinklers shall be arranged to comply with one of the following:
1. QR sprinklers are permitted under conveyers without HPS
underneath

214

NFSA ESFR AND CONVEYERS

Rmis

Sprinklers shall be arranged to comply with one of the following:
2. Ceiling level sprinklers shall be installed below conveyers
with HPS underneath

215

NFSA ESFR AND CONVEYERS

| e

Sprinklers shall be arranged to comply with one of the following:
3. Sprinklers NOT required below belt (or similar) type conveyers
when 70% open

216




ONVEYERS

Sprinklers shall be arranged to comply with one of the following:
4. Sprinklers not required below belt type conveyers up to 4 ft. wide
where the area below the conveyer has no HPS

217

Sprinklers shall be arranged to comply with one of the following:
5. Sprinklers not required below roller conveyers where the
horizontal opening between rollers is = to the

218

Sprinklers shall be arranged to comply with one of the following:
6. Sprinklers not required below roller conveyers where the area
below has no HPS.

219




|...NFSA KEY FEATURES ON THE SPRINKLER DRAWI

Key Features for
Review

* Storage Information

* Design Area

* Spacing of Sprinklers

* Hydraulic path ! LI

* Use NFPA 13 Working S e :
Plans List!

Let's take a closer look...

See NFSA's one, and two-day
Sprinkler Plan Review Classes!

220

Check The Plans!

Storage Information
+ What are we protecting?

HYDRAULIC DESIGN CRITERIA

« Products, Packaging, Pallets | | cucuanon s & g2 ssse ov weea 13 o1s) 212 srorecnon cumemn ros
: TERD00H 1 NOHENCAPSULATED COUMOOAIES STORED US 10 M0 NOLLONG 0 11 W
« Array / height / clearance HIGHT” VSNG TIGURE 21222 (HGH TOMPLRATIAE SSTOWLETS) FOR CASS IV
ST OF  OVER 2000 1. T0 8 URED FOR DESIGN
i

 Aisles
VEMGD OF PACKAGNG THAT EITIER CONSST OF A PLASTC SHEET
GO MG e e Soct M Top 00 PALET L0%0 LN A
oS GO, & COSTILL PACAGE O A CHOUS O Cousiatm
SRMGEITES O COMBUSTALE PAGCAGES. CR CONSISTS OF COMBUSTELE CAMCOMES
ROMSIALY WRAPPED N PEASTC SHEETWNE ANG STORED EXPOSED. A PALLET LoD

= OTHER STORAGE. ALLOWANCES:

11107 OF STORAGE GF GLASS 1-IV DMCAPSULATED, COMMODITES PALLETZED USNG
WOOD PALLETS. SOUID P [mv-uoawmlmr R BACK~T0-BACK

f§
S

55 v DCAPSULATED CouMOOITES O mACKS
WTH 4T OR BT AISLE WDTHS USNG ANY PALLET TYPE, NFPA 13 (2019) 431,71

Northgate Warehouse

221

heck The Plans!

Design Area

* How many sprinklers do we
expect to open? Based on:

« Properly identified commodity
« Array / arrangement

CACUATION 4
(SEE HYDRAULIC DESIGN CRITERIA)

Northgate Warehouse
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Check The Plans!

Sprinkler Spacing

« Each sprinkler has a job to do!
« Distance between sprinklers (S)
« Distance between branch lines (L)
« Area per sprinkler (As) is As = SxL

[ 8'-9"” x 9'-10" =86 sq ft

Northgate Warehouse

223

Check The Plans!

Hydraulic Path

« ‘Proves’ adequacy of water supply
« System demand cannot exceed
« Consists of flowing nodes, and
« Other hydraulic characteristics

Northgate Warehouse

224

E—
L.NFSA KEY FEATURES ON THE SPRINKLER DRAWIN

NFPA Working Plans

Checklist

* Sec28.1.3 Standrd for the
Installation of

e QOver 24 key focus areas Sprinkder Systems.

2022

* 2022 edition addresses
storage info

* Includes all of the items
required to be shown

See NFSA's one, and two-day
Sprinkler Plan Review Classes!
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""NFSA SUMMARY

e

- Apply the IFC fire protection requirements based on
what is being stored and how it is being stored.
-If this information is not provided by the design
professional, ask for it

-Understand the impact commodity classification
has on the fire protection requirements
-If not known, don't guess (or estimate)

-Understand the type of sprinklers chosen by the
designer and its protection criteria, limitations, etc.

226

NFSA HOW TO DO AN EOD

e

My Account

My Account 1. Login at
: nfsa.org and
g0 10 My EOD’ |, s e e cpesmon

2. Enter
information

3. Get your
answer soon!

nfsa.org/expert-of-the-day

228

- T

] #2 - 'My Account’
e
NESA

LNESA

nfsa.org
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INFSA CONTACT INFORMATION

L e

John Swanson, CFPS
Swanson@nfsa.org
443-863-4406

oo IHIANKS
proUY

230

For questions that arise from this course,
please contact:

- NFSA Course Evaluation Form
training@nfsa.org
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