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2018 IBC Fire and Life

Safety Principles

Based on the 2018 International Building
Code® (IBC®)

Goal

A The goal of this seminar is to provide
participants with an understanding fire and life
safety principles in the 2018 IBC.
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Objectives
Upon completion, participants will be better able to:
1. Classify uses into occupancy groups.
2. Determine the type of construction of a proposed
building.
3. Calculate actual and allowable building height and
floor area.
4. Identify required fire-resistance-rated assemblies.
5. Determine interior finish requirements.
6. Identify any fire protection systems required.
7. Determine means of egress design and component
requirements
IBC )
~ | — . eenter
3

Copyright 2018 International Code Council




2018 IBC Fire and Life Safety Principles

Overview

A Application of the IBC
A Occupancy Classification and Use
A Types of Construction

A Special Detailed Requirements Based on Use and
Occupancy

A General Building Heights and Area

A Fire and Smoke Protection Features

A Interior Finishes

A Fire Protection and Life Safety Systems
A Means of Egress

IBC
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Module 1

Chapter 17 Application of
the IBC

Scope/Applicability Provisions

A 101.27 Scope

A 101.371 Intent

A 101.4 7 Referenced codes

A 102.17 General vs. specific application

A 102.4 7 Referenced codes and standards

A 104.17 Building official interpretive authority

A 104.81 Liability

A 104.117 Alternate materials, design and methods

IBC
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Effective Use of the IBC

A The following procedure is suggested:
A Building Classification
A Fire Protection Systems
A Means of Egress
A Fire and Smoke Protection Features
A Interior Finishes

A Special Detailed Requirements Based on Use and
Occupancy

A Additional Applicable Provisions

- > eenter
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(@) Administration

1. When the board of appeals makes a decision
inconsistent with that of the building official,
whose decision is to be applied?

Section 113.2 indicates that the board of appeals
has the authority to overrule the building official's
decision, but that authority is limited to three areas
of appeal. 1) interpretation of a provision, 2)
applicability of the provision, or 3) equivalent or
L better construction.
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@ Administration

2. Does the building official have the authority to
interpret the code in a way that waives the
requirements specifically provided for in the
IBC?

Section 104.1 states that an interpretation must
not have the effect of waiving requirements of the
code.

- , ecenter
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Module 2

Chapter 31 Occupancy
Classification and Use

Occupancy Classification

A Uses are grouped by occupancy based on
similar:
A Life safety characteristics
A Combustible content
A Fire hazards

> center
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Occupancy Classification

To achieve equivalent safety in building design,
each occupancy group and division varies by:

A Type of construction restrictions.

A Fire protection requirements.

A Location, area and height limitations.
A Means of egress elements.

> center
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Occupancy Classification

Occupant-related Hazards
A Number of occupants.
A Density of the occupants
A Age of the occupants.

A Mobility of the occupants.
A Awareness of the occupants.

M 2018 i5C Fire and Life Safety Principles

Occupancy Classification

Content-related Hazards
A Density of contents.

A Quantity of contents.
A Type of contents.

A Environment of contents.
A Flammability of contents.

> eenter
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Occupancy Classification

Section 302.1

A A3 Assembly.
A B & Business.
A E3 Educational.

A F & Factory and
Industrial.

A H& Hazardous.

A 18 Institutional.
A M8 Mercantile.

A R & Residential.

A S3 Storage.
A U3 Utility and

> eenter

Miscellaneous.
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Occupancy Classification
Sections 303-305

A 303.11 Assembly Group A
A Group A-1
A Group A-2
A Group A-3
A Group A-4
A Group A-5
A 304.17 Business Group B
A 305.17 Educational Group E

M 2018 i5C Fire and Life Safety Principles

Occupancy Classification
Sections 306-307

A 306.17 Factory Group F
A Group F-1
A Group F-2
A 307.11 High-Hazard Group H
A Group H-1
A Group H-2
A Group H-3
A Group H-4
A Group H-5

> center
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Occupancy Classification
Sections 308-309

A 308.1 - Institutional Group |
A Group I-1 (Conditions 1 and 2)
A Group -2 (Conditions 1 and 2)
A Group I-3
A Group I-4

A 309.11 Mercantile Group M

> eenter
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Occupancy Classification
Sections 310-312

A 310.17 Residential Group R
A Group R-1
A Group R-2
A Group R-3
A Group R-4 (Conditions 1 and 2)
A311.17 Storage Group S
A Group S-1
A Group S-2
A 312.17 Group U: Utility and Miscellaneous

LEARNING
E‘ Fie and e St rcils » center
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1. Cell Phone Tower
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2. Insurance Office
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WCTVITY

3. Steel Fabrication Plant

WCTVITY

4. Local Grade School

o
M 2018 IBC Fire and Life Safety Principles 2
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5. Hospital
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MCTIVITY,

@ 6. Bank

[ ~ center

WCTVITY

. 7. Juvenile Detention
HAJ Center
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MCTIVITY,

9. Convenience Store

WCTVITY

10. Multiplex Theater

LEARNING
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11. Canopy Over Pump
Island

LEARNING
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12. Bleachers at Football
Field

N—IIWT}’

13. Auto Body Shop

ATV

14. Open Parking Garage

16 15 Fro and Lo sy rncries ~ cenfer
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WCTVITY

What information is required to
properly classify the following?

15. Kitchen Serving a Restaurant

| E— >, center

WCTVITY

What information is required to
properly classify the following?

16. Boarding House

8 . , .
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WCTVITY

What information is required to
properly classify the following?

17. Facility Used to Care for Children
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WCTIVITY

What information is required to
properly classify the following?

18. Dance Studio for Children

| E— S, center

WCTIVITY

What information is required to
properly classify the following?

19. Private Garages for Condominiums

-
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WCTIVITY

What information is required to
properly classify the following?

20. Self-storage Facility
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WCTVITY

What information is required to
properly classify the following?

21. Dental Office 7

="
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WCTVITY

What information is required to
properly classify the following?

22. Casino Gaming Area

| E— .. center

WCTVITY

What information is required to
properly classify the following?

23. Fast Food Carry-out

I » center
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WCTVITY

= What information is required to
@ properly classify the following?

24. Assisted L

e

iving Facility

‘o

’
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Chapter 61 Types of
Construction
Module 3

Types of Construction

A 602.11 Construction Classification
A 602.21 Construction Types | and II
A 602.37 Construction Type Il
A 602.41 Construction Type IV
A 602.571 Construction Type V
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Types of Construction

Material Structural Elements Construction
Types

Noncombustible Exterior and interior (bearing or IBA
nonbearing) walls, floors, roofs, A
and structural elements to be of 1B

noncombustible materials

Combustible and/or Exterior walls to be of A
noncombustible noncombustible 1B
materials 1\

VA

VB

ZPTE— ~ center

Table 601

TABLE 601
Opep FIRE-RESISTANGE RATING REQUIREWENTS FOR BUILDING ELEWENTS (HOURS)

BUILDING ELEMENT TeEl TEn T Twew [ Tweew | wwev
20181BC ol fram’ e Section 2021 T T R T ) T -
Table 601 1 ! | i
Page 119 1 o 2 o

! o i 1HT 1 o

walls and partitions

Sex

wills and partitions
o o 'l 0 | Sectio

PT— . center

Table 601 Notes

a. Roof supports: Fire-resistance ratings of primary structural frame and
bearing walls are permitted to be reduced by 1 hour where supporting a roof
only.

b. Exceptin Group F-1, H, M and S-1 occupancies, fire protection of structural
members shall not be required, including protection of primary structural
frame members, roof framing and decking where every part of the roof
construction is 20 feet or more above any floor immediately below. Fire-
retardant-treated wood members shall be allowed to be used for such
unprotected members.

c. In all occupancies, heavy timber shall be allowed where a 1-hour or less
fire-resistance rating is required.

d. Not less than the fire-resistance rating required by other sections of this
code.

e. Not less than the fire-resistance rating based on fire separation distance
(see Table 602).

f.  Not less than the fire-resistance rating as referenced in Section 704.10.

. center
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Types of Construction
Table 601, Note b

Fire protection of roof structural members,

/ including structural frame members, framing

T, and decking, not required
d ¥ = / /
)—Omission of protection does not include
¥ primary structural frame members

20 ft. min,

Note b

Applies to all occupancies
except:

Groups F-1, H, M,

and S-1

Floor

Applicable to all protected constructed types

For SI: 1 foot = 304.8 mm.

201818 o and Sy P » center
Type | Construction
TYPE IA ROOF 1% HOURS
N NN
E NONBEARING
f — PARTITION
EXTERIOR NONRATED
BEARING - —— FLOORICEILING 2 HOURS
WALLS B ‘
3 HOURS

_— STRUCTURAL FRAME OR
- INTERIOR BEARING
WALL 3 HOURS

AANAANANAANNANNN

* See Notes to Tables 601 and 602

PT— ~ center
ROOF 1 HOUR
TYPE IB
V ‘\ 7

i NONBEARING
¥ —— PARTITION

EXTERIOR ) NONRATED

BEARING —__ ‘ FLOOR/CEILING 2 HOURS

WALLS .

2HOURS

‘ _— STRUCTURAL FRAME OR
P INTERIOR BEARING

l WALL 2 HOURS
A ¥

* See Notes to Tables 601 and 602

> center
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Type Il Construction

ROOF 1 HOUR
TYPE IIA
P “\ V,
f NONBEARING
~——PARTITION
EXTERIOR ] . N NONRATED
BEARING —_ FLOOR/CEILING 1 HOURS
WALLS ~/
1HOURS .
2
i )
_— STRUCTURAL FRAME OR
INTERIOR BEARING
WALL 1 HOURS
* See Notes to Tables 601 and 602
IBC
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Type Il Construction

ROOF NONRATED

R N7

FLOOR/CEILING NONRATED

NONBEARING |
<——PARTITION
NONRATED

__— STRUCTURAL FRAME OR
p== INTERIOR BEARING
WALL NONRATED

* See Notes to Tables 601 and 602

TYPE IIB
Z
EXTERIOR
BEARING — _7 ‘*
NONRATED %
Z
“
“
%
IBC
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Types of Construction

ROOF 1 HOUR
TYPE IIA o

\ 74
NONBEARING ]
{~——PARTITION %

EXTERIOR NONRATED
BEARING FLOOR/CEILING 1 HOUR %
WALLS = ]
2HOURS o J&
x.v;\:t./
__— STRUCTURAL FRAME OR %
== INTERIOR BEARING V]
WALL 1 HOUR %

* See Notes to Tables 601 and 602
IBC
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TYPE IV HEAVY TIMBER
P Y
%\\ NN \Z
NONBEARING
2 {~——PARTITION Z
EXTERIOR 7 ) NONRATED
BEARING —— FLOOR/CEILING HEAVY %
WALLS - ‘ TIMBER 4
2 HOURS % ! M
2 : 57
% INTERIOR BEARING — STRUCTURAL FRAME ?
[/] WALL1HOUROF | == HEAVY TIMBER ¥
/] HEAVY TIMBER !
% %
]
* See Notes to Tables 601 and 602
IBC )
B i e i s prncs - center
l ROOF 1 HOUR
TYPE VA
IR NN ‘ N
; NONBEARING
| =———PARTITION
EXTERIOR % ) NONRATED
BEARING % —— FLOOR/CEILING 1 HOUR
WALLS ~
1 HOUR g !
% __— STRUCTURAL FRAME OR
% INTERIOR BEARING
? WALL 1 HOUR
7
* See Notes to Tables 601 and 602
IBC )
T . center
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Type Il Construction

ROOF NONRATED

BihallZ NN\
\S‘VEEE%:(S; e ’7 LOOR/CEILING NOI ED ]

__— STRUCTURAL FRAME OR
- INTERIOR BEARING
WALL NONRATED

* See Notes to Tables 601 and 602

[ - center

Type IV Construction

ROOF
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Type V Construction

ROOF NONRATED

Y
TYPEVB R
H i
E NONBEARING
[+ PARTITION
EXTERIOR \ | NONRATED
BEARING —_ FLOOR/CEILING NONRATED B
WALLS ]
NONRATED

= STRUCTURAL FRAME OR
|t INTERIOR BEARING
WALL NONRATED

* See Notes to Tables 601 and 602

[ ~ center
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Table 602

TABLE 602

Cop LS BASED ON FIRE SEP)
EB FE SEPARATION DISTANCE - € oF GecuRANGY | GCCUPANCY SECUPANEY
i e | o [ o
2018 IBC X<¥ Al | 2 ]
Table 602 sax<m o ) : !
Page 120
IBC
| ———— - center

Section 603 - Combustible Material
in Type | and Type Il Construction

A Fire-retardant-treated (FRT) wood in:
A Nonbearing partitions of 2 hours or less
A Nonbearing exterior walls where rating not required
A Thermal and acoustical insulation with limited
flame spread.
A Foam plastics in accordance with Chapter 26.
A A, B or C roof coverings.

A Interior floor finish, trim, millwork, doors, frames,
tc.

I » cenfer
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Section 603 i- Combustible Material
in Type | and Type |l Construction

A Platforms in accordance with Section 410.
A Blocking for handrails, cabinets, fixtures, etc.

A Light-transmitting plastics in accordance with
Chapter 26.

A Nailing or furring strips in accordance with
Section 803.15.

A Heavy timber (HT) for specific components.
A Additional applications as specified.

IBC
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Module 4

Chapter 41 Special Detailed Requirements
Based On Occupancy and Use

Special Detailed Requirements

A 4027 Covered mall and open mall buildings
A 4031 High-rise buildings

A 4047 Atriums

A 4051 Underground buildings

A 406 i Motor-vehicle-related occupancies

A 4071 Group I-2

A 4087 Group I-3

> center
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Special Detailed Requirements

A 4097 Motion picture projection rooms

A 4107 Stages, platforms and technical
production areas

A 4111 Special amusement buildings
A 4127 Aircraft-related occupancies
A 4137 Combustible storage

A 4147 Hazardous materials

> center
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Special Detailed Requirements

A 4157 Groups H-1, H-2, H-3, H-4 and H-5

A 4161 Spray application of flammable finishes
A 4177 Drying rooms

A 4187 Organic coatings

A 4191 Live/work units

A 4207 Groups I-1, R-1, R-2, R-3 and R-4

> center
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Special Detailed Requirements

A 4217 Hydrogen fuel gas rooms

A 4227 Ambulatory health care facilities

A 4237 Storm shelters

A4247 Chi | dplag stroctures

A 4257 Hyperbaric facilities

A 4267 Combustible dusts, grain processing and
Storage

A 4271 Medical gas systems

A 4287 Higher education laboratories

IBC
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= Special Detailed Requirements
A ) Based on Use and Occupancy
1.  Whatis the purpose of a control area?
Sections 414.2 and 307.1. Control areas are used
by the designer to permit additional quantities of
hazardous materials in buildings not classified as
Group H. Up to the maximum allowable quantities

of hazardous materials may be located in each
control area as limited by Table 414.2.2.

> center
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WCTVITY

)\ Special Detailed Requirements
A} Based on Use and Occupancy

2. How must individual dwelling units be
separated from other areas of an apartment
building?

Section 420. Dwelling units must be separated
from each other and from other occupancies in the
building through the use of fire partitions and/or
horizontal assemblies.

> center
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Module 5

Chapter 5 General Building
Heights and Areas

Copyright 2018 International Code Council
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Allowable Area

A Essential ingredients in the determination of
allowable areas include:
A Type and amount of combustibles due to the use of
the building.
A Amount of combustibles contained in the construction
of the building.

A Features, such as automatic sprinkler systems, open
yards and fire walls.

= ~ center

Area Limitations

A The restrictions for maximum building area are
intended to limit the size of the fire that
potentially may develop.

A Primary concern is that of property damage and
spread of fire to adjacent buildings.

= o, eenter

Area Limitations

A Life safety is considered because of the number
of occupants.

A Fire fighting accessibility and protection of fire
department personnel is a factor.

= >, center
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Area Limitations

A To determine allowable building area
of the structure:
A Determine the allowable area factor based on the
occupancy classification, type of construction and
sprinkler protection as set forth in Table 506.2.

A Determine any allowable increase based on the
buildings location on the lot (Section 506.3).

= ~, eenter

Section 503 i- General Height and
Area Limitations

< Where walls are provided >

= o, eenter

Section 503.1.2 - Buildings on
the Same Lot

May ba considered a single
bullding If the aggregate area
Is within limits specified In
Section 503.1.

Provisions of the code applicable to
aggregate buiiding to be applicable
to each bullding.

May also be regulated as separate buildings per Section 705.3
when imaginary line is assumed between buildings.

= ~. center
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EXAM,
<S¢ Table 504.3 i- Building Height
DECURANEY CLASSIFICATION T TYRE | T e TveEm TYRE M TYPE Y
BE LS U Ns* [ [ [ 55 3 3 ET) 40 |
4
H s [} 150 &5 7 &S ™ Bl 0 0
oaxlition 3 T T e e e e I T 11
L Ns* o i | 68 55 S 3 £l E
- S [ 150 ER kL 3 ] 0 60
Ns* [ 160 w8 5 68 35 o8 ET) 30
IBC
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Table 504.3 7 zoom to B

TABLE 504.3
ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLANE"

TYPE OF CONSTRUCTION

TYRE IV TYPEV

QCCUPANCY CLASSIFICATION TreE TYPEN TYREN
SEE FOOTHOTES
& 0 A | e & 0 Wt A 8
B TALS U N& UL | 160 | 65 | 55 | 65 | 55 & 0| 40
U S UL 10 | 85 [ 75 85 85 0 o0
IBC
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EXA
o

< Table 504.4 i Building

> center

Height

in Stories Above Grade Plane

TABLE 5044
ALLOWABLE HUMBER OF STORIES ABOVE GRADE PLANE"*

TYPE OF CONSTRUCTION

P —— TREL TRER TPEm [ TeEW | TvREV
SEE FoOTHOTES

a 5 a s a s Hr a 3
NS [ 5 3 ] 5 F) 3 2 [

Al
s [ 6 a4 3 1 3 [ 3 3

NS i 1 H 3 H ]
” ' [ [ z z ] [
s [ i 3 3 3 3 ]
NS [ z 3 z 1
A3 -

5 UL i El 3 3 g 3 H
NS UL 3 z 3 z 3 T

A
s [ [B 1 g [l g [l 3 7
s NS UL [ UL | OL | OL | UL | U0 UL | UL | U
i 5 [ T T T T T UL_| UL | u
B NS [ T 5 3 5 ¥ 5 3
s Ul B & T 6 T & O 3
- T T T T T T
) 5 [ 6 3 g T g 7 7
i NS [ i i ] 3 ] 2 ]
s [ B 5 3 ] 3 3 3
NS [ i 3 1 3 5 3 3

IBC 2

2018 IBC Fire and Life Safety Principles

78

Copyright 2018 International Code Council

26



2018 IBC Fire and Life Safety Principles

EXAM,
OREAME

Table 504.4 1 zoom into B
) NS Ul 1l 5 3 5 3 3 3 3
! s UL 12 6 4 3 4 H 4 ]
BC
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Table 506.2 .

TABLE
ALLOWABLE AREA FACTOR (4, = NS, 51, S13R, $130 or SM, as applicable) IN SQUARE FEET*

TVPE OF CONSTRUETIGN
SoeuPaNeY | ugg rootwores L I — W W
0 W W W i T W
N T UL | 15500 | 8500 | 14000 | 8500 | 15000 | 11500
Al 5 (i iy SO0 | S0 | 39000 6000
M L UL I S
E L UL 15000 | 11500 | 6o
A2 El L 5| o0 | 4000
Sh Ul 15000 | 54500 | 18000
S ] 15000 | 11500 | 6000
A3 El UL 0000 | #6000 | 24000
Sh Ul 5000 | 34500 | 18000
I T NS UL 15,000 11500 | 6,000
A4 [ S1 UL UL BO000 | 46000 | 24000 |
[ M oL UL | 6500 45,000 L300 | 18000 |
NS
AS s ] w uL L uL UL uL uL UL L
1
B L [REED 8500 | 0000 | 36000 | 18000
B El L TS00W TT3000 | 76000 | 153000 | T2000
SH Ul 112500 000 | 0000 | 51000
8 NS UL 26500 14,500 25500 18500
IBC L 0l 106000 | 53000 o0 | 102000 | 74000

B o cc soncan cranges > center
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® EXAlg,
07 3
TABLE 508.2
ALLOWABLE AREA FACTOR (A, = NS, §1, 513R, 513D or SM, as applicable) IN SQUARE FEET**
TvPEGF
Secupaey T e oW TeEW | TEW
y 5 ) y & F -

s (TR Too0 | 18500 | 19.000 | 6000 | 18000
n s UL T UL | 150000 | 92000 | 114000 | 76000 | 144000 | 72000

5M UL UL 112,500 | 60,000 85,500 § 108,000 | 54,000 | 27,000
IBC
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Section 505 |- Mezzanines

A Not considered as an additional story.

A Not included in building area.

A Included in fire area.

A Regulated for means of egress under the
general provisions of Chapter 10.

A The clear height above and below the
mezzanine floor must not be less than 7 feet
(2134 mm).

> eenter
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Section 505.2.3 i- Mezzanine
Openness

>~ center

M 2018 i5C Fire and Life Safety Principles

Section 506 i- Building Area

AA buildingés maximum all o
determined based on a variety of factors:
AThebui Il dingds type of construc
A The occupancy classification(s) housed in the building.
A Whether or not there is a sprinkler system in the building.
A If sprinklered, the type of sprinkler system installed
(Group R.)
AAmountof open space (frontage)
perimeter.
A The number of stories in the building.

- center
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Factor

TABLE 506.2
ALLOWABLE AREA FACTOR (4, < NS, §1, 513R, 513D or 54, as appiicable) IN SGUARE FEET*
TVPE OF GONBTRUGTION

j Table 506.2 i- Allowable Area

STy 566 coamores| TR

0] [ [
s L [

=, | - center

Section 506.2 i- Allowable Area
Determination

A For all of the following conditions, Table 506.2
establishes the allowable area factor that is the
basis for determiningt he bwui |l di ngds
allowable area:

A Single-occupancy, one-story buildings.
A Mixed-occupancy, one-story buildings.
A Single-occupancy, multistory buildings.
A Mixed-occupancy, multistory buildings.

=, | % center

Section 506.3 i- Frontage Increase

The following apply to an area increase for frontage:

A ltis based on the percentage of open perimeter.

A There is no increase where the perimeter is no more
than 25-percent open.

A There is typically a maximum increase of 75 percent
where the entire perimeter is open.

A The open space must be at least 20 feet (6096 mm)
wide to be considered open, with 30 feet (9144 mm)
typically required to obtain the maximum increase.

A The open spaces are to be accessed from a street
or afire lane.

IBC
= ., eenter

87
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Section 506.3 i- Frontage Increase

A The following formula is to be used in
determining the area increase due to frontage.

L= [F/P - 0.251W/30

=, | % center

oREX

<=L gection 506.3 i- Frontage
@ Increase

A Example 1 of Area Increase for Frontage
A Given: Yards as shown, 40-foot (12 192 mm) street
A Determine: Percent increase for area purpose (I}

40' STREET
IBC For Si: 1 foot = 304.8 mm.
— | | — » center
89
QO%EX,AM,D(& . .
@ Section 506.3 I- Frontage
Increase
[F LW
[P~ "5
F=310
P =460
W= 35700, 90
[310 7““1 0%

260 7] 30
[0.67-0.25] 1.0
[0.42) 1.0
=042

*[where W exceeds 30 feet (9144 mm), a value of 30 feet (9144 mm) is to be used]

= % center
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iven: Four-story office building, Type IIB construction
A Fully sprinklered, Yards and streets as shown

e +
1 [° I
|2 50 1
I " o I
I I
L 18
I I
0
| |
I SO S i
For Si: 1 foot = 304.8 mm, .
IBC
— | | —— . center
QO%EX;AM,D(&
Determine: Maximum allowable area for the building (A,)
A, =[4,+(NS=xI)] xS,
4, = 69,000 square feet (6410 m?) (Table 506.2)
NS = 23,000 square téft (2137 m%)
I = [@ - 0.25]21 = [0.69 - 0.25]0.96 = 0.42 ("based on weighted average)
! 320 30 =
5, =3
A, =69,000 + [23,000(0.42)] % 3
=[69,000 + 9,660] = 3
= 78,660 square (7308 m?) feet per story = 3
= 235,980 square feet (21 923 m’) for building
IBC
— | | — - center

Section 507 i- Unlimited Area
Buildings

A The allowance of unlimited area permitted by
Section 507 are commonly applied to the following
buildings:

A One-story nonsprinklered Group F-2 or S-2, surrounded by
a minimum of 60- foot (18 288 mm) open space.

A One-story sprinklered Groups A-4 (other than Type V
construction), B, F, M or S surrounded by a minimum 60-
foot (18 288 mm) open space (sprinklers may be omitted
from participant areas of Group A-4 under specific
conditions).

A Two-story sprinklered Group B, F, M or S occupancies
surrounded by a minimum 60-foot (18 288 mm) open
space.

> center
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<EFER T

Table 509 i- Incidental Uses

) TABLE 500
CIDENTAL USES

2018 IBC
Table 509

Page 116

=, | w center

Section 508 i- Mixed Occupancies

A The designer must select one of the following
methods to address each occupancy pairing that
occurs:

A Accessory occupancies.
ANonseparated occupancies.
ASeparated occupancies.

=, | - center

Section 508.2 i- Accessory

Occupancies
A Compliance as accessory occupancy and
separation of occupancies by fire barriers are
not required where four conditions exist:
A Occupancy under consideration is accessory to major
occupancy.
A Occupancy is not a Group H occupancy.
A Occupancy does not exceed 10 percent of the area of
the story where it is located.
A Occupancy does not exceed the tabular allowable
area values for nonsprinklered buildings found in
Table 506.2.

= - center
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SREX
Occupancies

Fully sprinklered office buiding
Four slories above grade plane
Type |18 construction

75% frontage increase 2 story offices with meeting room

Group B
45,000 square feat

Group B Group B
45,000 square fest

43,830 square feet |y

Group B \
45000 square feet |

Group B 43,830 square feel

For SI: 1 square foot = 0.0929 ny’.

'wj‘“ Section 508.2 i- Accessory

M 2018 i5C Fire and Life Safety Principles

97

> center

Section 508.3 i- Nonseparated

Occupancies

No fire separation required

QOccupancy 1 Occupancy 2

M 2018 i5C Fire and Life Safety Principles

98

ot EXA Mp(é\

> center

Nonseparated Occupancies

Nightclub Offices
5,800 sq ft 20,200 sq ft
Offices
26,000 sq ft
Offices Retail Sales Restaurant
5,800 sq ft 16,000 sq ft 4,200 sq ft
For SI: 1 square foot =0.0929 m”.

IBC
| — . center

99
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aEXAMp,
O Lo . .
Solution:
Nonseparated Occupancies
o AI}:m:\rahble Allowable Area Sprinkler Fire Alarm
ccupancy eight (square feet) System System
(stories)
Group A-2 3 28,500 Yes n
Group B 4 69,000 No Yes
Group M 3 37,500 Yes 2

A The building does not exceed three stories in height,
does not exceed 28,500 square feet per story, and is
fully sprinklered. If it is provided with a manual fire alarm
system throughout, it would comply as a nonseparated

Bccupancy building.
IBC
= E— - center
100

Section 508.4 i- Separated

Fire-resistance-rated
horizontal assembly A
Fire-resistance-rated \\ Occupancy 1
fire barrier — AN
\ \
\ \
\ 3
i
v L
Occupancy 2 Occupancy 3
IBC
— | | — = eentfer
aEXAMp,
Ol Lo

(@’ Separated Occupancies

|
i
i
- ——l
i
Group B Growp M Gioup A2 !
Offices. Retail Sales  [Restaurant !
46,000 5q, 260005 . 500050 i
| a0 streat
i
i
i
i
o I
40" Streat !
For S1: 1 square foar = 0.0829 o
IBC
= IET—— « center
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Solution:
Separated Occupancies

Solution: Apply the unity formula of Section 508.4.2 to
determine compliance with allowable area.

Solution: Apply the unity formula of Section 508.4.2 to determine compliance
with allowable area.
Occupanc Tabular Area Frontage Increase Allowable Area
pancy (square feet) (square feet) (square feet)
Group A-2 38,000 2,375 40,375
Group B 92,000 5,750 97,750
Group M 50,000 3,125 53,125

6,000/40,375 + 46,000/97,750 + 26,000/53,125 < 1.0 222
0,15+ 047 + 0.49 < 1.0 222

1.11 > 1.0, therefore, building does not comply as a separated occupancies

building.

> center
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Section 510 Special Provisions

A Section 510.2 where minimum 3-hour horizontal
assembly (podium) must be provided to
6separated the building:
addressed in Section 510 include:

A Section 510.3 for a Group S-2 enclosed parking
garage with a Group S-2 open parking garage above.

A Section 510.4 applicable to parking beneath a Group
R occupancy.

A Section 510.7 for an open parking garage beneath a
Group A, 1, B, M or R occupancy.

A Section 510.8 where a Group B or M occupancy is

located below a Group S-2 open parking garage.
= center

2018 IBC Fire and Life Safety Principles
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Module 6

Chapter 771 Fire and Smoke
Protection Features

105

Copyright 2018 International Code Council
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Chapter 7

This chapter contains provisions for building elements and

protection features such as:

A Structural members.
A Exterior walls.
A Fire walls.

A Fire barriers.
A Fire partitions.
A
A
A
A
A

v D> >

Smoke barriers.
Smoke partitions.
Horizontal assemblies. A
Vertical openings.

Shaft enclosures.

NS

IBC

Penetrations.

Fire-resistant joints.

Opening protectives.

Ducts and air transfer
openings.

Concealed spaces.
Fireblocking/draftstopping.
Prescriptive and calculation
methods for determining fire-
resistance rating.

M 2018 i5C Fire and Life Safety Principles

~ center

Fire-Resistance Ratings and

Fire Tests

The code distinguishes between two fundamental
types of ratings for these assemblies:

A Fire resistance.
A Fire protection.

Collectively, they provide
fire-resistant construction.

M 2018 i5C Fire and Life Safety Principles

~ center

Fire-Resistance Ratings and

Fire Tests

For the specified hourly rating, the conditions of acceptance for

walls ensure that the assemblies will at least:

A Withstand fire exposure based on a standard time-
temperature curve without passage of flames or gases hot
enough to ignite cotton waste on the unexposed side.

A Withstand thermal shock of a fire hose stream test on the

exposed side after the fire test.

A Limit transmission of heat during the fire test to a maximum
average of 250°F (121°C) above the initial temperature on the

unexposed side.

A Sustain applied loads during the fire test at load-bearing

assemblies, where applicable.

M 2018 IBC Fire and Life Safety Principles

~ eenter
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Fire-Resistance Ratings and

Fire Tests

A Fire-protection rating applies to opening
protective assemblies (i.e., doors and windows).
Fire tests are conducted in accordance with
NFPA 252, UL 10B or UL 10C for doors, and
NFPA 257 or UL 9 for windows, as applicable
(Section 716.5 and 716.6).

A For the specified hourly rating, their conditions of
acceptance all ensure that the assembly will at
least withstand fire exposure and, typically,
thermal shock, the same as specified for walls.

~ center
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Section 703.2 i- Fire-resistance Ratings
Section 703.3 i- Methods for Determining
Fire-resistance

A Fire tests in accordance with ASTM E119 or UL 263.

A The use of prescriptive (i.e., generic) designs contained in Section 721.
A The use of proprietary designs [i.e., testing by a Nationally Recognized
Testing Laboratory (NRTL) per ASTM E119, UL 263, or equivalent].

A Calculations in accordance with Section 722.

A Engineering analysis based on a comparison of designs having a fire-
resistance rating in accordance with ASTM E119 or UL 263.

A Fire-resistance designs certified by an approved agency.

A Alternative methods in accordance with Section 104.11 (alternative
materials, design and methods of construction and equipment).

—~ center
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Section 703.57
Noncombustibility Tests

THERMOCOUPLE LEADS T,ANO T,
0 AT

HIGH TEMPERATURE
INSULATION

[y Bl
[ e

[/

— center
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Fire and Smoke Protection
Features
A 703.6 7 Fire- —
resistance-rated >
glazing
A 703.7 i Marking and [lcgl|
identification ‘

A 7047 Structural
members

[ = center

Section 705 i- Exterior Walls

—INTERIOR LOT LINE

-

FIRE FSD— A
SEPARATION i FSD=y
DISTANCE
(Fsp) [
|
la . FSD
| -
!
! BUILDING
'
|
!
|
|
!
STREET
IBC
=, | - center

Section 705.2 i- Projections

Opep
2018 IBC MINIMUM DISTANCE OF PROJECTION

Table 705.2, FIRE SEPARATION MINIMUM DISTANCE FROM LINE
page 126 DISTANCE-FSD (feet) USED TO DETERMINE FSD

0 to less than 2

Projections not permitted

210 less than 3

24 inches

3 to less than 5

24 inches plus 8 inches for every foot
of FSD beyond 3 feet or fraction
thereof

5 or greater

40 inches

For SI: | foot = 304.8 mm; | inch =254 mm

M 2018 IBC Fire and Life Safety Principles
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Section 705.3 i- Buildings on the
Same Lot

Building 2

\ Assumed imaginary line

1
Building 1 |
1
I

Buildings 1 and 2 regulated as two separate and distinct buildings

— center

M 2018 i5C Fire and Life Safety Principles

Section 705.3 i- Buildings on the
Same Lot

Building 1b

\ [

No assumed imaginary line

Building 1a

Buildings 1 and 2 regulated as portions of a single building

—~ center

M 2018 i5C Fire and Life Safety Principles

Section 705.5 i- Fire-resistance
Ratings

Lot
Line

Rated for exposure o .

fire from both side |

Fire separation distance -

<10 |

Rated for exposure to* ‘ . . 1
o ins\SE pute Fire separation distance |
=10 N

1

For S: 1 foot = 304.8 mm.

— eenter
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Section 705.8 Maximum Area of
Exterior Wall Openings

TABLE 705.8
MAXIMUNM AREA OF EXTERIOR WALL OPENINGS BASED ON
FIRE SEPARATICN DISTANCE AND DEGREE OF GPENING PROTECTION

FIRE SEPARATION DISTANCE (fect) DEGREE OF FENING PROTECTION ALLOWABLE AREA™
scted, Nonsprinklered (UP, NS 1 Not Permited”
010 less dhan 3 ted, Sprinklered (UP, 57 Not Permitted”
Protected (P) Not Penmted”
Unpeotecied, Nonsprinklered (UP_ NS 1

310 less than 54 Unpeotected, Sprinklered (UP, 5
Protccted (P1
Unprotec

Nonsprinklered (UP_ NS1
prinklercd (UP. 57

5 10 less than 1 Unprotected.

Protectod (P}

Nensprinklered (UP, NS
prinklercd (UP. 57
Protected (P} 15%

1016 Jess than 1574

ZPTE— - center

Section 705.11 i- Parapets

DISTANCE AT WHICH
OPENING PROTECTION IS
REQUIRED

ROOF SLOPE MORE

TNt DISTANCE AT WHICH

+——— OPENING PROTECTION IS ——=

REQUIRED
ROOF SLOPE OF —
212 0RLESS

30" MIN.

PROPERTY LINE

For SI: 1 inch = 25.4 mm
For SI: 1 inch = 25.4 mm.

PT— - center

Section 706 i- Fire Walls

_ %" Min, Air space, 2 places

1" proprietary Type X
gypsum pansls

2" steel H stud, typ.

oo lae

Appr.
T Fireblocking
Section 718.2.1

Appr. Str. support

For SI: 1inch « 25.4 mm.

o e e 3oy i - center
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Section 707 i- Fire Barriers

—
FIRE RESISTANT
5 . JOINT SYSTEM
%/‘ -—DUCT
T 4 - - FIRE
DAMPER
4 - - - PIPE
—
THROUGH-PENETRATION
FIRE STOP SYSTEM
‘:' — FIRE DOOR
i ASSEMBLY
IBC
=, | = center

Section 708 i- Fire Partitions

It is limited in scope to the following required locations:
A Walls separating dwelling units from each other (Section 420.2).
A Walls separating sleeping units from each other (Section 420.2).

A Walls separating dwelling units and sleeping units from other
occupancies in the same building (Section 420.2).

A Walls separating tenant spaces in covered and open mall buildings
(Section 402.4.2.1).

A Corridor walls required to be fire-resistance rated (Section 1020.1).
A Elevator lobby separations (Section 3006.2).
A Egress balconies (Section 1021.2)

=, | = center

Section 709 i- Smoke Barriers

Smoke barriers are required at, intended for, or are a design
option for the following:

A Compartmentation of underground buildings (Section 405.4).
A Compartmentation of Group I-2 (Section 407.5).

A Compartmentation of Group I-3 (Section 408.6).

A Compartmentation of Group I-1, Condition 2 (Section 420.6).

A Compartmentation of ambulatory care facilities (Section 422.3).
A Smoke control systems (Section 909.5).

A Areas of refuge (Section 1009.6.4).

A Fire service access elevator lobbies (Section 3007.6.2).

A Occupant evacuation elevator lobbies (Section 3008.6.2).

IBC
= —— -, center
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Section 710 i- Smoke Partitions

A The provisions of Section 710 are only applicable
where other sections of the IBC specifically mandate
the use of smoke partitions:

A Section 407.3 addressing corridor walls in Group I-2
occupancies

A Section 3006.3, Exception 2 dealing with elevator lobbies
A Smoke partitions are not required to have a fire-
resistance rating unless required by some other
provision of the code. Smoke partitions must be
capable of resisting the passage of smoke.

[ = center

Section 711 i- Horizontal
Assemblies

Unusable
8., N0

—— (o floor membrane required)

1-hour fir
horizonta

ance-rated

[ = center

712 i Vertical Openings

A summary of the acceptable applications listed in Section 712 are:

A Openings contained entirely within a shaft enclosure complying with
Section 713.

A Openings totally within an individual residential dwelling unit where
connecting four stories or less.

A Escalator openings if protected appropriately and the building is
provided with an automatic sprinkler system.

A Penetrations by pipes, tubes, conduits, etc., protected in accordance
with Section 714.

A Joints protected in accordance with Section 715.

A Openings for ramps, elevators and mechanical exhaust or supply
ducts, in parking garages.
A _Penetrations by ducts protected in accordance with Section 717.6.

. IETE— - center
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Section 712 i- Vertical Openings

A partial summary of the acceptable applications listed in Section 712
are:

A Shaft enclosures complying with Section 713.

Penetrations by grease ducts protected in accordance with the IMC.
Atriums complying with Section 404 (other than Group H).

Floor openings connecting only two stories (with limitations).

Automobile ramps in parking garages constructed in accordance
with Section 406.5 or 406.6.

Floor openings between a mezzanine and the floor below.

A Openings at exit access stairways and ramps in accordance with
Section 1019.

A Horizontal fire door assemblies and access doors where tested and

labeled.

A
A
A
A

S

[ = center

Section 713 - Shaft Enclosures

A Shaft enclosures are one of the multiple
applications set forth in Section 712.1 to address
openings and penetrations that occur in
floor/ceiling and roof/ceiling assemblies of
multistory buildings.

A Such enclosures are to be constructed through
the use of fire barriers, or horizontal assemblies,
or both.

= = center

Section 714 i- Penetrations

A Membrane =
penetration firestop |
systems are
generally not tested, I \
instead they consist [ THROUGH-PENETRATION
of the portions of
through-penetration
firestop systems
required to protect a
penetration on only “
one side of an §
assembly.

(F s
fFTe

MEMBRANE-PENETRATIONS
S

. c¢enter
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Section 714 i- Penetrations

2x4 WOOD STUDS
@ 16" O.C. (OR 3%
METAL STUDS) @
24"0.C

0" - %16" ANNULAR
SPACE

PLASTIC
PIPE —={

WRAP STRIPS— " APPR. CAULK
['7;:_,:‘: ORPUTTY
STEEL COLLAR

For SI: 1inch = 25.4 mm

[ - center

Section 715 i- Joint Systems

FRR EXT. WALL—.

FRRFLOOR— |

AEAD-OF-WALL-

FIRE BARRIER +’ "FRR’ MEANS FIRE-RESISTANGE RATED

~L

[ = center

Section 716 i- Opening Protectives

A Where opening protectives (fire doors, fire shutters
and fire windows) are mandated by other provisions

of the IBC, the provisions of Section 716 are
applicable.

A As an option, fire-resistance-rated glazing tested as
part of a wall assembly in accordance with ASTM
E119 or UL 263 is permitted in fire windows and fire
doors in accordance with their listings and not
required to meet the provisions of Section 716.

. IETE— - center
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Table 716.1(2) i- Fire Door
and Fire Shutter Assemblies

TABLE 716.12)—ontinusd
OPENING FIRE PROTECTION ASSEMBLIES. RATINGS AND MARKINGS

Opep

2018 IBC REQUIRED | FIRE DOOR TRANSOM ASSEUELY MARKING SIDELIGHT/
R e - — s ot o
sesewti| ST | cutmi e
Table 716.1(2) | wweewny | *sSemw| s | GREIER | commewsmon T - o
Pages 146-147 | i |esancs | prosion | e
0w n =D
100 Woibwined| 3 | HouPeasina | Wit
ST ——
Exaeior wat M | e |1 2 | bHonw | v
s P
e oinan
OIS

~ center
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Table 716.1(3) i- Fire-
protection-rated Glazing

R
OEB TABLE 710169

FIRE WINDOW ASSEMELY FIRL FROTECTION RATINGS

TG, RN P
2018 1BC TirEor L AssuaLr kTG S sty e

ESEmL ) RATING (hours) LAz e
Table 716.1(3)

Page 150 Al s woxRx
) - wane

OH-45 r Wot)

~ center
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Section 717 i- Ducts and Air
Transfer Openings

Opep
et FIRE DAUPER RATING
o e
PENETRATION RATING (hours)
Less than 3-hour fire-resistance-rated assemblies 1.5
3-hour or greater fire-resistance-rated assemblies 3

. center
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WCTVITY

Fire-resistance-rated

construction
| assembly Fire door assembly
D 1-hour interior exit A. No rating required
stairway
__F3-hour fire wall B. 20 minutes
__C  1-hour occupancy
separation C. 45 minutes
__E  2-hour fire area
separation D. 1 hour
A Smoke partition E. 1 1/2 hours
__ B  Smoke barrier F. 3 hours
IBC
 E— - center

Module 7

Chapter 81 Interior Finishes

137

Section 803 i- Wall and Ceiling
Finishes

Wall and ceiling finishes have limits on flame spread
and smoke development, except for:

A Materials less than 0.036-inches thick (0.914 mm) applied
directly to the surface of walls or ceilings (Sec. 803.2)

A Exposed portions of heavy timber members, except in
interior exit stairways and exit passageways (Sec. 803.3)

A Floor finishes having a limited critical radiant flux (Sec. 804)

A Trim and decorative materials that are regulated for flame
resistance (Section 806).

~ center
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Section 803 i- Wall and Ceiling
Finishes

Wall and ceiling finishes are to be classified for fire
performance and smoke development per:

A NFPA 286, which is considered to meet the Class A
requirements (Sec. 803.1.1), or

A ASTM E84 or UL 723, which groups finishes into Class A,
B and C classes (Sec. 803.1.2)

A Additional criteria for special conditions (Sec. 803.1.3
through 803.15, including provisions addressing:
A Textile wall and ceiling coverings
A Expanded vinyl wall and ceiling coverings
BA Site-fabricated stretch systems

LEMA Laminated products, facings and wood veneers
— — ~ center

2018 IBC Fire and Life Safety Principles

139

Section 803.13 i- Interior Finish
Requirements Based on Groups

Table 803.11 specifies the minimum required
classification for wall and ceiling finishes based on
occupancy classification and automatic sprinkler
protection for the following locations:
A Interior exit stairways, interior exit ramps and exit
passageways,
A Corridors and enclosure for exit access stairways, or

A Rooms and enclosed spaces (i.e., not included in the
first two items).

. — center

2018 IBC Fire and Life Safety Principles

Section 803.13 i- Interior Finish
Requirements Based on Groups

|
=] B B B A A B
(Footnotes a through m not shown)
IBC
— | — = eentfer
141
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Section 804 i- Interior Floor

Finish Requirements

A Fibrous interior floor finishes in enclosures for
stairways, exit passageways, corridors and
rooms not separated from corridors by full-height
partitions must also meet the following minimum
classifications:

A Class | for Groups I-1, I-2 and 1-3 in a nonsprinklered
building.

A Class Il for Groups I-1, I-2 and I-3 in a fully
sprinklered building.

A Class Il for Groups A, B, E, H, I-4, M, R-1, R-2 and S
in a nonsprinklered building.

~> center
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Module 8

Chapter 91 Fire Protection
and Life Safety Systems

143

General Requirements for Fire
Protection Systems

A Fire protection systems are to be installed, repaired, operated and
maintained in accordance with the IBC and the IFC.

A Systems not required by the IBC are permitted to be installed for partial
or complete protection, provided such systems meet the requirements
of the IBC.

A Any system for which an exception to, or reduction in, the provisions of
the IBC has been granted must be considered a required system.

A No person is permitted to remove or modify any system without the
approval of the building official.

A All systems must be tested in accordance with the requirements of the
IBC and IFC in the presence of the building official and at the expense
of the owner or ownero6s representat

A It is unlawful to occupy portions of a structure until the required fire
protection systems within that portion have been tested and approved.
IBC )
- center
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Fire Sprinklers in Group A

utomatic sprinkler
system installed on
A Where fire sprinklers are Riory with Groupig

required in a Group A <5
occupancy located on a story

other than LED, fire sprinklers
must be installed on all stories
leading to all levels of exit

Group A2

discharge that are used by the K
Group A occupancy - L.
§903.2.1.1, 903.2.1.2, | Automatic sprinkler
system installed on all
903.2.1.3, 903.2.1.4. o
IBC
et - center
145
Group A-1
§903.2.1.1

A Fire sprinklers required and throughout all
stories from the Group A-1 occupancy to and
including the levels of exit discharge serving that
occupancy where one of the following conditions
exists:

A Fire area >12,000 ft?
AFire area has an OL 0300
A Fire area is located on a level other than LED

Fire area contains a multitheater complex
~ center

146

Group A-2
§903.2.1.2

A Fire sprinklers required and throughout all
stories from the Group A-2 occupancy to and
including the levels of exit discharge serving that
occupancy where one of the following conditions
exists:

A Fire area >5,000 ft2
AFire area has an OL 0100
A Fire area is located on a level other than LED

- ~ center
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Group A-3 & A-4
§903.2.1.3, §903.2.1.4

A Fire sprinklers required and
throughout all stories from the
Group A-3, A-4 occupancy to and
including the levels of exit
discharge serving that
occupancy where one of the
following conditions exist:

A Fire area >12,000 ft2
AFire area has OL 0300

Fire area is located on a level other
than LED
~ center

148

Group A-5
§903.2.1.5

A Fire sprinklers required in the following areas in
excess of 1,000 ft2 that are accessory to
stadiums or arenas:

A Concession areas

A Retail areas QUTDOOR STANDS

A Press boxes

INTERIOR —
SPACE THAT
INCLUDES OTHER
OCCUPANCIES

. - center

Group A-5
§903.2.1.5.1

A 903.2.1.5.1 Spaces under
grandstands or bleachers.
A Enclosed spaces under
grandstands or bleachers shall be
equipped with an automatic
sprinkler system in accordance with I
Section 903.3.1.1 where either of 1
the following exist: - e
A 1. The enclosed area is 1,000 Spaces under grandstands and blsachers
square feet (93 m2) or less and is
not constructed in accordance with
Section 1029.1.1.1.
A 2. The enclosed area exceeds
square feet (93 m2).

Interrmational Cade Counci®™

~ center
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Assembly Occupancies on Roofs
§903.2.1.6

A Fire sprinklers are
required on all floors

between an occupied roof
and the LED discharge %mﬂ-m-f!;
where assembly uses < >

occur on the rooftop and:
A OL >100 for Group A-2, or

A OL >300 for other Group A
occupancies

~ center

151

Multiple Group A Fire Areas
§903.2.1.7

A Sprinklers required where
multiple fire areas contain
Group A-1, A-2, A-3 or A-4
occupancies that share -
egress components and OL | Allfire

All occupancies separated
by 2-HR fire barriers
1

— =

Sreee—— [

areas considered separately
Sprinklers not required

CBOO
g Plfl_
. — Broup M
All occupancies separated JEk—SJ%e
by 2-HR fire barriers  §A-3 Group M | Group A-2
— . At Gallerv. Book Store [R

Aggregate occupant load = 309 QL= || GL=ts
Therefore, sprinklers are required
\J 1% TV

~ center
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Ambulatory Care Facilities
§903.2.2

A Fire sprinklers required on floors with

a Group B Ambulatory Care Facility

when:

AO4 care recipient
self-preservation

AO1 care recipient
self-preservation on a floor other
than LED

How do you determine
the number of care

recipients? §903.3.2 requires the installation of
— ~— " QR or residential sprinklers
Count the beds throughout smoke compartments
containing treatment rooms
. center

153
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Ambulatory Care Facilities

§90322 A In buildings where ambulatory care is
provided on levels other than the
level of exit discharge, an automatic
sprinkler system shall be installed
throughout the entire floor as well as
all floors below where such care is
provided, and all floors between the
level of ambulatory care and the
nearest level of exit discharge, the
level of exit discharge, and all floors
below the level of exit discharge.

A Exception: Floors classified as an
open parking garage are not required
to be sprinklered.

> center
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Group E
§903.2.3

A Fire sprinklers required in the occupancy when
one of the following conditions exist:
1. Fire area >12,000 ft?

2. All portions below LED

A Sprinklers not required in areas below LED where each
classroom has at least one exterior exit door at ground level

3. The Group E fire area has an occupant load of >300

~> center
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Group F-1
§903.2.4

A Fire sprinklers required throughout
the building where one of the
following conditions exist:

A Fire area >12,000 ft?

A Fire area is >3 stories above
grade

A Aggregate fire areas >24,000 ft2

A Used for manufacture of
upholstered furniture or
mattresses >2,500 ft?

~ center
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Woodworking Operations
§903.2.4.1

A Fire sprinklers required
throughout the building
where both of the
following conditions exist:

A Fire area >2,500 ft2
A The process generates finel

divided waste or uses finely
divided combustible material

> center
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Group H
§903.2.5

A Fire sprinklers required in
all Group H occupancies

A §5004.5 requires
systems to meet

criteria, at minimum with
2 i
SjOOO ft deSIQn area (& Flammable & combustible liquids
A 0.17 gpm/ft2 A Flammable & pyrophoric gases
i ; A Level 2 & 3 aerosols
A Many materials A Organic peroxides
3 require more water A Oxidizers

> center
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Group H-5
§903.2.5.2

A Fire sprinklers required
throughout the building

A IFC Table 903.2.5.2
establishes minimum
design criteria for
automatic sprinklers
based on the location in
the building

> center
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Group |
§903.2.6

A Fire sprinklers required throughout the building
A §903.2.6 allows the installation of NFPA 13R
systems in Group I-1 Condition 1
A §903.3.2 requires the installation of QR or
residential sprinklers in:
A All areas of smoke compartments containing care
recipient sleeping units in Group 1-2
A Sleeping units in Group I-1

. ~ c¢enter

Group M
§903.2.7

A Fire sprinklers required throughout
the building where one of the
following conditions exist:

A Fire area >12,000 ft2

A Fire area >3 stories above
grade

A Aggregate fire areas >24,000 ft2

A Used for display and sale of
upholstered furniture or
mattresses >5,000 ft2

. ~ center

Group R
§903.2.8

A Fire sprinklers required throughout the building
for all Group | occupancies
A NFPA 13D systems in Group R-3, R-4 Condition
1 and care facilities wi
A NFPA 13R systems in Group R-4 Condition 2
A §903.3.2 requires the installation of OR or

residenti|  1- & 2-family dwellings and  nd
sleeping! townhomes built under the IRC IRC
are sprinklered in accordance =
with the IRC or NFPA 13D 2

IBC
- ~ eenter
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Pedestal/Podium Construction
IBC 8510.4

A Group R occupancies with
parking beneath

A Depending on the
construction and the
buil dingbds he
the design of the sprinkler
system may be based on
NFPA 13, 13R ora
combination of NFPA 13

and 13R
IBC Larin
- ~ center
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Pedestal/Podium Construction

TIAMRARAT || NP

.

3-HR horizontal : for Group R p
. I

]
Building height -
Any occupancy

other than
Group H

Type IA
construction

- center

Pedestal/Podium Construction

NFPA 13 for Group R IF
>4 stories OR
hei ght IS

— center
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Group S-1
§903.2.9

A Fire sprinklers required throughout the building
where one of the following conditions exist:

A Fire area >12,000 ft2

A Fire area is >3 stories above
grade

A Aggregate fire areas >24,000 ft2

A Used for storage of upholstered
furniture or mattresses >2,500 ft2

A The storage of commercial trucks or buses
: when the fire area is >5,000 ft2

~ center
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Group S-1 Repair Garages
§903.2.9.1

A Fire sprinklers required throughout the building
when one of the following conditions exist:
A Building is 1 story and fire area >12,000 ft?
ABuildingis O 2 s and firé aeea >10,000 ft2
A Repair garage is located in a basement

A Repair garage for commercial trucks or buses and the
fire area is >5,000 ft2

~ ecenter
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Group S-1 Storage of Tires
§903.2.9.2

A Fire sprinklers required when:
A Fire area >20,000 cubic feet

Would this be
considered high-piled
combustible storage?

~ eenter
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Group S-2 Enclosed Parking
Garage
§903.2.10

A Fire sprinklers required when :
A Fire area >12,000 ft2
A Parking garage is located beneath another occupancy

~ center

Section 901.7 i Fire Areas

Faa

B T o e
TABLE 707.3.10
FIRE-RESISTANCE RATING REQUIREMENTS FOR
FIRE BARRIERS, FIRE WALLS OR HORIZONTAL
ASSEMBLIES BETWEEN FIRE AREAS
occuPANGY GRoUR PRETERRTAE AT
H-1, H-2 4

F-1. H-3, 5-1
A.B,E F-2, H4 H-5 1, M.R,§-2 2
U 1

—~ center
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Section 903 i- Automatic
Sprinkler Systems

An automatic sprinkler system is required throughout
all buildings containing the following occupancies:

A Group H-5

A Group |

A GroupR

An automatic sprinkler system is required throughout
the occupancy for the following occupancies:
A Groups H-1, H-2, H-3 and H-4

IBC

— center
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Section 903 i- Automatic
Sprinkler Systems

An automatic sprinkler system is required throughout
all buildings, containing the following occupancies:
A Groups F-1, M and S-1
A Also required to and including the level of exit discharge
A Required where:
A Fire area exceeds 12,000 square feet, or
A Combined area of all fire areas on all floors exceeds 24,000
square feet, or
A Fire area located more than three stories above grade plane

— center

M 2018 i5C Fire and Life Safety Principles

Section 903 i- Automatic
Sprinkler Systems

An automatic sprinkler system is required throughout
all stories, containing the following occupancies:
A Groups A-1, A-2, A-3 and A-4
A Also required to and including the level of exit discharge
A Required where:
A Fire area exceeds 12,000 square feet, or
A Fire area has an occupant load of 300 or more (100 or more in
Group A-2), or
A Fire area located on a floor other than the level of exit discharge.

— center

M 2018 i5C Fire and Life Safety Principles

Section 903 i- Automatic
Sprinkler Systems

An automatic sprinkler system is required throughout
all fire areas, containing the following occupancy:

A Groups E
A Required where:
A Fire area exceeds 12,000 square feet, or
A Fire area has an occupant load of 300 or more, or
A Fire area located on a floor other than the level of exit discharge.

. center
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Section 903 i- Automatic
Sprinkler Systems

An automatic sprinkler system is required:
A Group A-5: all enclosed accessory use areas exceeding
1,000 square feet
A Group B: ambulatory care facilities where:
A Four or more care recipients incapable of self-preservation
A One or more care recipients incapable of self-preservation are
located at other than the level of exit discharge
A In numerous other applications, such as:
A Assembly occupancies on roofs
A High-piled storage areas

- A Repair garages
A Enclosed parking garages

2018 IBC Fire and Life Safety Principles

— center

Application Matrix of the NFPA
Sprinkler Standards

NFPA Standard
Design
Consideration

NFPA Sprinkler Standard

NFPA 13

NFPA 13R

NFPA 13D
(IRC P2904)

Extent of
Protection

Throughout the building (IFC
Section 903.3.1.1)

Occupied spaces (IFC
Section 903.3.1.2)

Occupied spaces (IFC
Section 903.3.1.3)

Design Intent

Life safety and
property protection

Life safety

Life safety

Applicability

AllIBC and NFPA

Group R occupancies to

One- and two- family

specific application;

occupancies 4 stories Dwellings and townhomes
Pipe schedule; control
moded discharge density/ A-sprinklers/ 2-sprinklers/ compartment
Design Methods design area; control moded compatments (Designs using IRC P2904

are prescriptive)

mode
All listed and
Sprinklers approved types Listed residential Listed residential
Minimum H,0 30 to 120 minutes, 30 minutes 10 minutes
Supply Duration depending on the design
FE——— - center

Section 903.2.11.1 i- Automatic
Sprinkler Systems

Nonsprinklered building

50°

50’

maximum maximum

50

maximum

maximum

]
Complying

openings

M 2018 IBC Fire and Life Safety Principles
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p‘(_TQHTy

@ 1. Fire Area Activity

NONRATED TENANT ~ 1-HOUR FIRE BARRIER
SEPARATION
N SPRINKLER IN
GROUP E ONLY
B M
8000SQ.FT. | 10,000 SQ. FT.
For SI: 1 square foot = 00929 .

IBC

=, | - center
p‘(_TQHTy

/—NONRATED PARTION
yd
3
| — SPRINKLER IN
— GROUP S-10ONLY
M 51
7.000 SQ. FT. 9,000 SQ.FT.
For SI: 1 square foat = 0.0929 m.
IBC
=, | - center

179

p‘(_TQHTy

@ 3. Fire Area Activity

+~—NONRATED TENANT
/" SEPARATION
7
E B
8,000 SQ. FT. 3,000 SQ. FT.
NO SPRINKLER SYSTEM
IBC
~ [ — = center
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MCTIVITY,

4. Fire Area Activity

HOUR FIRE BARRIER

///%

F-1
0,000 SQ. FT.

For SI: 1 squar foot = 0.0929m’.

~ center
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: 5. Fire Area Activity

,— 2-HOUR FIRE BARRIER

7 //////// " GRoUP A1 OMLY

2, R-1
70 OCCUPANTS 18,000 SQ. FT.

1,500 SQ. FT. %
For SI: 1 square foot = 0.0929m’,

1BC

=, | - center
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Section 904 i- Alternative Automatic
Fire-extinguishing Systems

| REFRIG ‘ VEN GRIDDLE

]‘ KITCHEN
MANUAL ST
STATION

CLASS K EXTINGUISHER
2A 10BC EXTINGUISHER

For SI: 1 foot = 304.8 mm.

~ center
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Section 905 i- Standpipe

Systems

A There are 3 classes of standpipes:
A Class |'i 2% -inch connections

A Class Il i 1¥%-inch connections
A Class Ill i Both 1%-inch and 2%-inch connections

——— = eentfer
REQUIRED STANDPIPE INSTALLATIONS
LOCATION OR USE NONSPRINKLERED SPRINKLERED
BUILDING BUILDING
Building of 4 or more stories
or where highest story 1236
located more than 30 feet Class Il Class!
above LLFDVA
Building of 4 or more stories
or where lowest story
located more than 30 feet Class IIf 1236 Class|
above HLFDVA
Group A occupancies with "

Cl: r N 14
occupant load exceeding 1,000, e o requiremen
Covered mall buildings. Class|
sxag;s ma:elhan 1,000 square Class i ClassIIF
feet (33 m?).

Underground buildings. Class|
ighest floor is Jees than 150 feet (43
L
6. Class | in Group B and E and where
occupantuse hose lines will not be utilized by trained personnel or the fire department
~ center

2018 IBC Fire and Life Safety Principles

Section 906 i- Fire Extinguishers

Class A Fires involving ordinary combustibles such as
paper, cloth, etc.
Class B Fires involving combustible or flammable liquids
and gases.
Class C Fires involving energized electrical equipmentd
the extinguishing agent must be nonconductive.
Class D Fires involving combustible metals such as
titanium, magnesium.
Class K Fires involving deep fat fryers.
~ eenter
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Section 907 i- Fire Alarm and
Detection Systems

OCCUPANCY CONDITIONS. SYSTEM TYPE EXCEPTIONS = SECTIONS
O« 3
o 0o o Manual ire alarm | 907.2.1
below discharge level system
A Emergency
Oceupantlcad = 1,000 | “oice/alarm 2 907.2.1.1
communications
(EW/AC) system
Occupant load = 500,
or > 100 above or Mal"“"”"”"”m 1 507.2.2
below discharge level system
B Electronically
Ambulatory care supervised 15 907221
facilities automatic smoke -
detection system
IBC
[P = eentfer
OCCUPANCY CONDITIONS SYSTEM TYPE EXCEPTIONS | SECTIONS
Occupant load » 50 Manualfire alarm 13
E system 907.2.3
Occupantload > 100 | EV/AC system None
Two or more stories, M | fire al
F and = 500 above o e 1 90724
below discharge level system
H-5 ;nd where organic Manual fire alarm
coatings are tom
manufactured R
H None 907.2.5
Highly toxic gases, .
organic peroxides and Automatic smoke
axidizers detection system
~ center

2018 IBC Fire and Life Safety Principles

Section 907 i- Fire Alarm and
Detection Systems

OCCUPANCY CONDITIONS SYSTEM TYPE EXCEPTIONS | SECTIONS
Manual fire alarm
All Group | system 45 907.26
occupancies Automatic smoke
detection system
Corridors in Group I-2
; Condition 1 facilities Automatic smoke 6 907.262
and spaces open to detection system
corridors
Manual fire alarm 7 907.263
system
Group |-3 occupancies
Automatic smoke 8 9072633
detection systems
- center
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Section 907 i- Fire Alarm and
Detection Systems

Oceupant loar > 500, or

Manual fi
" 100 above or below Manualfire alarm 19 907.27
discharge level i
Manual fire alarm o I
system
Group R-1 t
Automatic 12 007282
detaction system
Group A2 with
1. Any unit = three
stories abowe lowest
discharge level, or Manual fire alarm
g anal fire alan Lo -
2.Anyunit > one story | Systam
R below highest discharge
lewel, or
3.5 16 dwelling units
Gr i Automati
oup A2 college and | Automatic smoke - 007293
university buildings datection system
IBC
| |—— - center

Section 907 i- Fire Alarm and
Detection Systems

Manual Fire _
Alarm Boxes_— s

Exit Exit
Door_y —_
— = . — —P’-
T T e T e T
% *—x
<5 Max 5 Max

For S1: 1 fect = 304.8 mm.

=, | = center

Section 910 i- Smoke and Heat

Removal

A Approved smoke and heat vents or mechanical
smoke removal system must be installed in roofs
of one-story buildings, or portions thereof,
occupied for the following uses:

A Group F-1 or S-1 having more than 50,000 square
feet (4645 m?) in undivided area (exceptions for
aircraft repair hangars, sprinklered frozen-food
warehouses and areas of buildings equipped with
early suppression, fast response (ESFR) sprinklers).

A Any occupancy containing high-piled combustible

. Stock or rack storage in accordance with Section 413

IBC and the IFC.
o P 2018 IBC Fire and Life Safety Principles 192 Genfer
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Section 911 i- Fire Command
Center

A Fire department communications unit.

A Fire detection and alarm system annunciator
unit.

A Status indicators and controls for air-handling
systems.

A Controls for unlocking stairway doors
simultaneously.

A Emergency and standby power status indicators.

~> center

M 2018 i5C Fire and Life Safety Principles

193

Section 911 - Fire Command
Center

A Fire pump status indicators.

A Schematic building plans.

A Manual start and transfer features.

A Elevator fire recall switch.

AApproved ABuilding Card

~> center

M 2018 IBC Fire and Life Safety Principles

Module 9
Chapter 107 Means of
Egress

195
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Chapter 10 i- Means of Egress

Exit Access, Exit and
Exit Discharge

Includes all intervening components such as:

Intervening rooms
Aisle accessways

Aisles
Start at any Doors/doorways
occupiable point Corridors Ends at
in building or ———— Egress balconies bl
portion of the Gates public way
building Ramps

Exit access stairways and ramps
Interior exit stairways and ramps
Horizontal exits

Exit passageways

Exterior exit stairways

Egress courts

ZPTE— = center

196

Exit Access

ALLEY

Shaded Area = Exit Access

[ = center

==
=

ALLEY

STREET

. IETE— - center
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Exit Discharge

1BC
= | — - center
199

wWCTVITY

@ Three-part means of egress
A} systems
1. Interior exit stairway E 8. Intervening room _EA
2. Aisleaccessway _ EA 9. Egress balcony EA

3. Egress court

ED

4. Fire-resistance-rated corridor

10. Nonrated corridor _EA
11. Interior unenclosed stairway

EA E
5. Aisle EA 12. Exterior exit door at grade
6. Exit passageway E - - E
7. Exterior exit stairway E 13. Horizontal exit ___E
IBC
=, | ~ center

Section 1003 - General Means of

~ center

= 80
FLOOR
ARER
IBC
” M 2018 IBC Fire and Life Safety Principles
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Section 1004.2 - Cumulative
Occupant Loads

L
-
-
OCCUPANT OCCUPANT EGRESS REQUIREMENTS
LOAD . LOAD BASED ON OCCUPANT
30 - 30 LOAD OF 60
-~

A Mezzanine occupant load to be added to room
area or space below

A Occupant load from adjacent stories not to be
added

IBC

[ - cenfer

Section 1004.5 i- Occupant Loads
for Areas w/o Fixed Seating

o
10045

TABLE
MAXIMUM FLOOR AREA ALL
FUNGTION OF SPACE OCCUPANT LOAD FACTOR"

s, mechanical

IBC e
[ - cenfer
aEXAMp,
N e
o - Design Occupant Load
o o O [} 2
oar 5 =
280 sq. 1t o o 20055 58
. :)Oc cOo Tables/Chair
100451 | o G 120015= 80

=] [+
'a Booths
Increased . ¢ T
(6/2) 20
oo o Do

g g 1,200 sq. ft. of *Occupant load may ba
Occupant
L o) a d UOO oOo Tables and Chairs increased lo some degree, but

Q Q

can never exceed 241:

2. 2 4 2 [(1200 + 280) + 7] + 30 (for booth)=
ol _Je °C)° DO” ol_J° \mso ~7)+30=

o o o o 211 + 30 = 241*

5 Boaths (10 benches) @ 6 ft. each

Total 186

*All code requirements must be met
fior increased number of accupants.

* For SI: 1 fool = 304 8 mm, 1 square foot = 0.0929 m?
IBC

| - cenfer
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Section 1005.3 i- Means of
Egress Required Capacity

A The total width of the means of egress in inches
(mm) must not be less than the total occupant
load served by the means of egress multiplied by:
A 0.3 inches (7.62 mm) per occupant for stairways (0.2

inches with sprinkler and EV/AC systems), and
A 0.2 inches (5.08 mm) per occupant for other egress
components (0.15 inches with sprinkler and EV/AC

systems).
Occupant Load Factor from _ Minimum Available
Served Section 1005.3 - Width
IBC
=, | ~ center

205

Exiting from Multiple Stories

Stair Enclosure

Occupant Required
Exit Element Load Served Width
Stair-Point A 200 60
Stair-Point B 150 60"
Stair-Point C 240 72
Stair-Point D 150 45"
Door-Point E 3902 78"

1. Required width from above must be maintained

i 2. Door at point E serves occupants from C and D

Exit door egress convergence per Section 1005.6
from stair First floor does
enclosure E g not enter stairway
D -——150 Basement
IBC
[ ~ center
?‘(_lefry

Occupant Load

. What is the occupant load for a place of
worship seating area having 40 pews, each
pew being 18 feet (5486 mm) in length?

18'/1.5' =12 x 24 = 288 occupants
(Section 1004.6)

. IETE— - center
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p‘(_TI}’ny

Occupant Load

. What is the minimum required egress width for
a one-story sprinklered Group M occupancy
having an occupant load of 878?

Without EV/AC system; Group M;
878 (0.2) = 175.6 inches (4460 mm)

With EV/AC system: Group M:
878 (0.15) = 131.7 inches (3345 mm)

=, | - cenfer

. What is the total required exit stairway width for
a second floor office space having an occupant
load of 330 in a nonsprinklered building?

Nonsprinklered; Group B;
330 (0.3) =99.0 inches (2515 mm)

=, | ~ center

p‘(_TI}’ny

@ Occupant Load

4. Determine the design occupant load:
a. 32,000-square-foot (2973 m?) factory
32,000/100 = 320 occupants
b. 2,400-square-foot (112 m2) sales room (grade floor)
2,400/30 = 40 occupants

c. 1,200-square-foot (112 m?) apartment unit
1,200/200 = 6 occupants

= —— - center
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Section 1005.5 - Distribution of
Egress Capacity

. 32in
;‘ 64 in. oK

4 exits The loss of any single exit will not
128 in. required result in less than % of the required
egress capacity capacity or width remaining

. center

M 2018 i5C Fire and Life Safety Principles

211

Section 1005.5 - Distribution of
Egress Capacity

32in.
64 in Not Permitted
Loss of single exit could result in less
2 exits than % of the required capacity or
80 in. required width remaining
egress capacity
IBC
— | | — .. center

Section 1005.5 - Distribution of
Egress Capacity

64 40in.
in. oK
The loss of any single exit will not
result in less than ¥ of the required
capacity or width remaining

2 exits
80 in. required
egress capacity

. center
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Section 1005.7.1 1 Door

Encroachment
[ — _
;7" max.
7 into
" required
N width
\\
.
Al least
one-half
required
width
For SI: 1 inch = 25.4 mm.
IBC
=, | - cenfer
214
QO“E?(,AMP(&

Application Example

CORRIDOR
44" MIN.
STAIRWAY - EXIT ENCLOSURE
40" MIN /
- -l a EXTERIOR
/ s EXIT DOOR
/ jy s—
/
e i T
— 60" 40'
N, /
MIN MI p
For SI: 1 inch = 25.4 mm,
IBC
=, | - cenfer

Section 202 i- Common Path of

Egress Travel

TOAN
EXIT

LENGTH OF COMMON
COMMON PATH PATH OF TRAVEL IS

- TO AN EXIT

OF TRAVEL INCLUDED IN THE
LIMITED IN NORMAL TRAVEL
LENGTH DISTANCE LIMITATION
D
IBC
— | — - center
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1006.2.1 i- Spaces with One
Exit or Exit Access Doorway

TABLE 100621
C‘ODE B SPACES WITH ONE EXIT OR EXIT ACCESS DOORWAY
TAAKIMUM COMMON PATH OF EGAESS TRAVEL DISTANCE (s
Wit Sprnir Sy T
2018 IBC ocoumancy oD oreace ) i e sytom
Table | OCwwemtiess | flowt)
STw o
100621 |y - | T
Page 262
F
(ENIEATS)
(N

[ - cenfer

Table 1006.3.3(1) i- Stories with
One Exit or Access to One Exit
for Group R-2 Occupancies

TABLE 1006.3.3(1)
'STORIES WITH ONE EXIT OR ACCESS TO ONE EXIT FOR R-2 OCCUPANCIES
W ROF | MAXML

[ - cenfer

218

Table 1006.3.3(2) i~ Stories with
One Exit or Access to One Exit
for Other Than Group R-2
Occupancies

TABLE 1008.3.32)
STORIES WITH ONE EXIT OR ACCESS TO ONE EXIT FOR OTHER OCCUPANCIES.
[ mem | oocummcy | VAXMUMGCCUPANT | WMAXMUM COWMONPATHOF |
SvoRY QeCUPARCY LOADPERSTORY | EGRESS TRAVEL DISTANCE (lest)

A EP MU
)

First siary ahave or below grade plane

THY
T 15, 1 R-1, B2 0

B.EM.5 E
3 WA WA

. IETE— - center
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Section 1007 i- Exit and Exit
Access Configuration

[ - cenfer

Section 1008 i- Means of Egress
lllumination

|

[ . cenfer

221

Section 1009 i- Accessible Means
of Egress

Walls and openings
to be protected unless
building is sprinklered

EXTERIOR AREA FOR
ASSISTED RESCUE

WHEELCHAIR
SPACE
IBC
= —— - center
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Section 1010.1.1 i Size of Doors

MAXIMUM WIDTH: 4" (1219 mm)
PER SINGLE LEAF

MINIMUM WIDTH AND CAPACITY:

SUFFICIENT FOR OCCUPANT

LOAD, PROVIDE MINIMUM

32" (813 mm) CLEAR MINIMUM
WIDTH == | HEIGHT 68"

(2032 mm)

_

. center
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Section 1010.1.1 i Size of Doors

Maximum 4" projection
permitted between 34

and 80" abave floor with
door open 90° required
width per Section 1010.1.1.1
(32" minimum})

7 i

For Sl: 1 inch = 25.4 mm.

. center
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Section 1010.1.2 i- Door Swing

Pivoted or side-hinged swinging
doors to swing in direction of
egress travel where serving a
room or area containing:
A 50 or more persons, or
A a Group H occupancy

@«

Direction of
exit travel

. center
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Section 1010.1.4 i- Special Doors

A Revolving doors

A Power-operated doors

A Horizontal sliding doors

A Locking arrangements in education occupancies
A Security grilles

= - cenfer

Section 1010.1.9 i Door
Operations
A Egress doors should be readily openable from

the egress side without the use of a key, special
effort or knowledge. Exception 2

= - cenfer

Section 1010.1.107
Panic and Fire Exit
Hardware

Swinging doors provided with a
latch or lock shall be provided with
panic hardware where serving:
A 50 or more persons in a
Group A or E occupancy, or
A a Group H occupancy

= | — - center
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