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Cell Phone Etiquette




Introductions

. Instructor introduction

- Exits
- Restrooms

- Schedule and breaks

- Student introductions




Goal

- Participants will receive an overview of the
fundamental requirements for means of egress as
indicated in the 2015 International Building Code®
(IBC®).

- Upon completion of this course, participants will be
able to apply provisions of the 2015 IBC specifically
related to the design, plan review and inspection of
the means of egress system in commercial
buildings.
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Objectives

- List and describe each of the three parts of a means of

- ldentify the fundamental means of egress design

egress.

ISSues.

- Differentiate the exiting provisions based on occupancy

types.

- Calculate the occupant load and determine the required

means of egress capacity for rooms, stories and
buildings.

- Determine the required number of exit access doorways

and exits for rooms, stories and buildings.

l
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Objectives

- Detail requirements for the M.O.E. elements. |.E.:
- Location of exit doors.
- Travel distances.
- Common path of travel.

- Egress through adjoining spaces where allowed
and where not allowed.

- M.O.E. corridors, stairways, exit passageways and
horizontal exits.
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Objectives

- Explore requirements for doors, door swing, special doors and hardware.

- Evaluation of illumination levels of means of egress lighting and signage.

- Understand horizontal exit and their relationship to the M.O.E.

- Evaluate the means of egress in assembly spaces.
- Evaluate the adequacy of accessible means of egress.
- Differentiate the exiting provisions based on occupancy types.

- Provide greater understanding of how exiting provisions relate to the
protection of occupants within the built environment.

- Detail alternative methods of design that relates to the exiting provisions of

the code.
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Target Audience

- Building inspectors

- Fire inspectors
- Building plan reviewers
- Fire plan reviewers

- Design professionals




Fundamentals of
Means of Egress
Systems




Fundamental of M.O.E. Desigh and Component Issues

- The purpose of codes is to safeguard life in the presence of a fire.
Fundamental to this, is the path of egress travel for occupants to escape
and avoid a fire. The principles on which means of egress are based are:

1. Will give occupants different paths of travel to a place of safety
during a fire.

2. Will protect occupants from fire and the products of combustion.
3. Will accommodate all occupants of a structure.

4. Is clear, unobstructed, well-marked and illuminated so that all
components are under control of the user without requiring any
tools, keys, special knowledge, or, effort. |




Fundamental of M.O.E. Design and Component Issues

Construction related disasters in the history of codes is the
driving force for changes that have occurréed since the code
processes began.

Fires such as the great London fires or the Chicago fires are
major examples. More modern examples include the
Broadway Supper club fire, the recent Station night club
fire and other multiple-fatality fires where the fatalities are
directly related to the compromise of one or more of the
fundamentals listed on the previous slide.

To truly address these issues the holistic approach would
also include provisions of Chapter 7, Chapter 8, and

$pter 9 and other relative codes that deal with these!|
issues.
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Fire Example 1

Broadway
Night Club
Fire
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Fire Example 2

Station
Night Club
Fire
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Fire Example 3

MGM Grand
Fire
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Fundamental of M.O.E. Design and Component Issues

1. Number of occupants 8. Lighting and signage

2. Total width and capacity of 9. Accessibility
egress elements

10. Use of horizontal exits
3. Number of exit access

doorways/exits required 11. Assembly seating
4. Location of egress elements

5. Fire-resistance-rated
construction

,é 6. Design of egress components [

7. Egress doors
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Means of Egress Basics in the IBC
Administration and Definitions
- 1001,1002

General Means of Egress
- 1003-1013

Components of Means of Egress
- Exit Access 1014-1016
- Exits 1017-1022
- Exit discharge 1023-1024

Miscellaneous l

+ - Assembly 1025
y ... Emergency Escape and Rescue 1026 | \ S
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Example

Section 1003 through Section 1015 contain provisions
that apply to all of three parts of the exit system.

The stair tread and riser dimensions in Section 1009
apply to interior exit access stairways, such as those
leading from a mezzanine, and apply to enclosed exit
stairways per Section 1022, exterior exit stairways per

Section 1026 and steps in the exit discharge per
Section 1027.

l
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Three Parts of a Means of Egress
Chapter 2

- Exit - That portion of a means of egress system between the exit
access and the exit discharge or public way. Exit components
include exterior exit doors at the level of exit discharge, interior
exit stairways and ramps, exit passageways, exterior exit
stairways and ramps and horizontal exits.

- Exit access - That portion of a means of egress system that
leads from any occupied portion of a building or structure to an
exit.

between the termination of an exit and a public way.
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+ Exit discharge - That portion of a means of egress system |



Exit Access
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Shaded area = exit




Exit Discharge
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Definition
Section 1002

FLOOR AREA, GROSS. Gross floor area is that area measured within the
perimeter formed by the inside surface of the exterior walls. The area of
all occupiable and non-occupiable spaces, including mechanical and
elevator shafts, toilets, closets, mechanical equipment rooms, etc., is
included in the gross floor area. This area could also include any covered
porches, carports or other exterior space intended to be used as part of
the building’s occupiable space. This gross and net floor areas are

rimarily used for the determination of occupant load in accordance with
able 1004.1.1.

FLOOR AREA, NET. This area is intended to be only the room areas that
are used for specific occupancy purposes and does not include
circulation areas, such as corridors or stairways, and service and utility
spaces, such as toilet rooms and mechanical and electrical equipment
rooms. Floor area, net and gross, is utilized in Table 1004.1.1 to determine

occupant load for a space. \
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Definition
Section 1002

- Floor area,
qross

- Shaded area
indicates the
portion
included in the
gross floor

. area




Definition
Section 1002
- Floor area, net

- Shaded area
indicates the
portion
included in the
net floor area
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Impact of the
Occupant Load

The relationship to the M.O.E.
Egress Width, Number of
Egress, Egress Locations and
Capacity




Occupant Load (OL)
Section 1004

- The number of occupants is determined in
accordance with IBC Section 1004.1:

2

1.

Where occupants pass through intervening rooms the
occupant load is cumulative for all rooms and spaces
along egress path.

Where occupants on a mezzanine egress through an
adjacent floor level occupant load is cumulative for that
level and the mezzanine(s) exiting through that where
stairways serve more than one story.

In areas without fixed seating occupant load is
calculated at one occupant per tabular unit for the area
of each space.

In areas with fixed seating occupant load is based on
seating capacity.
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Design Occupant Load - Section 1004.1

1004.1 The design occupant load is the number of people that are
intended to occupy all or a portion of a building.

This establishes a number upon which the means of egress is
established.

It is the largest number that is established by the application of Sections
1004.1 through 1004.1.3.

1.  There is a limit to the density of occupants permitted in an area to
enable a reasonable occupants in the space to move freely (Section
1004.2).

2. This number is also used to determine the required plumbing fixture
count (Chapter 29). [

~¥.\ Establish criteria for when occupant load requires a fire sprinkler

..system. \ \\\/\>



TABLE 1004.1.2

MAXIMUM FLOOR AREA ALLOWANCES PER OCCUPANT

Educational
Classroom area

, . 20 net
FUNCTION OF SPACE OCCUPANT LOAD FACTOR® Shops and other vocational room 50 net
Accessory storage areas, mechanical 300 oross Areas
equipment room . Exercise rooms 50 gross
Agricultural building 300 gross Group H-5 Fabnication and manufac- 200 gross
Aircraft hangars 500 gross turing areas
Airport terminal Industrial areas 100 gross

Baggage u:lai_m. 20 gross Institutional areas

Baggage handling 300 gross Inpatient treatment areas 240 gross

Concourse 100 gross Outpatient areas 100 gross

Waiting areas 15 gross . .

Sleeping areas 120 gross
Assembly . .
iy Kitchens, commercial 200 gross

Gaming floors (keno, slots, etc.) 11 gross :

Exhibit gallery and museum 30 net Library _ _
Assembly with fixed seats See Section 1004 4 g'.eaimg rooms 11]3[:[}} net
Aszsembly without fixed seats fack area Bross

Concentrated . Locker rooms 50 gross

(chairs only—not fixed) : E:: Mall buildings—covered and open See Section 402.8.2

Standing space _ 15 net Mercantile 60 gross

Unconcentrated (tables and chairs) Storage, stock, shipping areas 300 gross
Bowling centers, allow 5 persons for -
each lane including 15 feet of munway, 7 net P:{ﬂ.:_mg gmge& 200 gross
and for additional areas Residential 200 gross
Business areas 100 gross Skating rinks, swimming pools
Courtrooms—other than fixed seating Rink and pool 30 gross
— 40 net Decks 15 gross
Day care 35 net Stages and platforms 15 net
Dormitories 50 gross Warehouses 500 gross




Design Occupant Load
Section 1004.1

=

Ciffice . -
10 occupants = A - c
Chpeni office area
150 occupants
Ciffice - B
10 occupants )
L
Lobby 2 o 71
10 occupants }
#-ﬂ-I

T Door #4 sized to accommodate {100 occupants ;
« Lobby D only requires a single exit l

Figure &: Cumulative Occupant Loads for Intervening Spaces
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Retail Sales/Mercantile
e 60’

30°




Increased Occupant Load
Section 1004.5

32

100 occupants based on 2018 IBC of 150
square feet per occupant.

Office
15,000 square feet
Non-sprinklered

3'0" x 6’8" door

providing 32" clear width 44" exterior exit stairway
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Increased Occupant Load
Section 1004.5

- An increased occupant load is permitted above that developed by using Table
1004.1.2, for example, by utilizing the actual occupant load. However, if the
occupant load exceeds that which is determined in accordance with Section
1004.1.2, the building official has the authority to require aisle, seating and
equipment diagrams to confirm that all occupants have access to an exit, the
exits provide enough capacity for all occupants and compliance with this
section is attained.

- The maximum area of 7 square feet (0.65 m2) per occupant should allow for
enough occupant movement in actual fire situations. This is not a conflict
with the standing space provisions of 5 square feet (0.46 m2) net in
accordance with Table 1004.1.2. Standing space is typically limited to a
portion of a larger area, such as the area immediately in front of the bar or the
waiting area in a restaurant, while the rest ot the dining area would use 15

square feet (1.4 m2) net per occupant. _ ~
\
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Width and required
capacity for Means
of Egress




Required Egress Capacity Stairways

- Required capacity for stairways
- Occupant load served multiplied by 0.3”

- For other than Group H and I-2, the minimum width is
occupant load served multiplied by 0.2” IF

- Building is equipped with an emergency voice/alarm
communication system and

- Building is equipped with a fire sprinkler system (NFPA
13 or 13R)

|
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Philosophy of Exit Width

The traditional egress capacity was based on a “unit exit width” that
was for the typical adult male body.

- A basic dimensional width of 22 inches (559 mm)—approximately the
shoulder.

- This was combined with assumed egress movement, i.e., single file or
staggered file) to establish the egress capacity per unit exit width for various
occupancies.

Note One: The capacity factor for stairways is larger than “other egress
components” because of the slowdown of travel to negotiate the steps.

Note Two: This assumption simplifies the dynamic egress process since
. contemporary studies have indicated that people do not egress in such prec{ise

and predictable movements. _ S
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Required Egress Capacity Stairways

- Required capacity for the egress stairway shall be
determined based solely on the occupant load of the
adjacent story served by the stairway.

37




Required Capacity for Horizontal
Egress Components

- Required capacity of all other egress components
- Occupant load served multiplied by 0.2”

- For other than Group H and I-2, the required capacity is
occupant load served multiplied by 0.15” IF

- Building is equipped with an emergency voice/alarm
communication system and

- Building is equipped with a fire sprinkler system (NFPA
13 or 13R)

38
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Application Example

- Assuming exit serves 200 people

- Non-sprinklered building
- Occupancy other than H-1, H-2, H-3, H-4, or I-2

d

200 (occupants) x 0.3 (stairs) = 60” exit width

200 (occupants) x 0.2 (other egress) = 40” exit width
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Application Example

40

Corridor
e

44” min. based
on IBC 1020.2

b L

40" min.

Stairs

/

Interior Exit Stairway

] e

| | 60" min.

Exterior
exit door

40" min.

For SI: 1 inch =25.4 mm




Application Example

- Assuming exit serves 200 people

- Sprinklered building and emergency voice/alarm
communication system

- Occupancy other than H-1, H-2, H-3, H-4, or I-2
200 (occupants) x 0.2 (stairs) =40 exit width

200 (occupants) x 0.15 (other egress) = 30” exit width

. -



Application Example

Corridor
e

44” min. based
on IBC 1020.2

Interior Exit Stairway

Stairs
i - P -

:I_r--a-r' / |
Exterior
/ [ exit door

l
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For SI: 1 inch =25.4 mm



Exiting From Multiple Levels — Egress

Convergence
Stair enclosurs
GIVEN:
< 200 « A aprnklersd oifice bulding with
e na smengency voica/alam system.
+ Dcowpant load exiting inko
- 150 imtenor extt siaireay al each
level. as ndicated.
B I
* 140 first floor occupants exit to
a0 enctenaor throwgh the intenor et
* slaireay.
C I
Exit door

intenor exs «—— 140
slairway ‘E




Adjacent Levels for Mezzanines
Section 1004.2.2

Occupant load of mezzanine added to room
below when egress is through the space

\ Mezzanine
Capacity of exits

‘ designed for total )
occupant load
—~— PNV TN




Outdoor Areas
Section 1004.7

Exceptions:

1. Outdoor areas used
exclusively for service of the
building need only have one
means of egress.

2. Both outdoor areas
associated with Group R-3
and individual dwelling
units of Group R-2.

45

=

Complying exits

required

e Occupant load
determined by
building official

Occupant load from outside
added to building’s occupant

load when path of egress travel
passes through building

Public Way

Property
lines



Distribution of Exits
Section 1005.5

- Multiple means of egress shall be sized such that the
loss of any single means of egress will not reduce the
available capacity or width to less than 50 percent of the
required capacity or width.

+4:6




Application Example

T

3 exits
120" required egress widt

For SI: 1 inch = 25.4 mm. \l
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Application Example

E " A*
2 exits

80" required egress width

32" )

For SI: 1 inch =254 mm.

48




Application Example

T S

2 exits
80" required egress width

For SI: 1 inch =25.4 mm.

49







Number of Exits
and Exit Access
Doorways




Egress from Spaces Section 1006.2.1

- Two exits or exit access doorways are required from

a space where:

- The occupant load of the space exceeds the number shown
in Table 1006.2.1, or

- The common path of travel exceeds the limitations set
forth in Table 1006.2.1.

- Requirements vary based on the occupancy classification,

the occupant load and installation of sprinklers. Section
1006.2.1 and Table 1006.2.1.

l
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TABLE 1006.2.1
SPACES WITH ONE EXIT OR EXIT ACCESS DOORWAY

MAXIMUM COMMOM PATH OF EGRESS TRAVEL DISTANCE (feet)
MAXIMUM OCCUPANT Withouwt Sprinkler System
QCCuUPANCY LOAD OF SPACE (feet) With Sprinkler System
Occupant Load (feet)
OL < 30 OL > 30
A"E M 49 75 15 75
B 49 100 75 1002
F 49 75 15 1002
H-1, H-2_ H-3 3 NP NP 25°
H-4. H-5 10 NP NP 75"
I-1.1-2% 1-4 10 NP NP 750
I-3 10 NP NP 100°
R-1 10 NP NP 750
R-2 20 NP NP 125
R-3* 20 NP MNP 125%E
R-4° 20 NP MNP 125%E
ST 20 100 75 100°
L8] 49 100 75 Tan

For 5I: 1 foot =304.8 mumn.
NP = Not Pernutted.

a. Buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 or 903 3.1.2. See Section 903 for occupancies where ’
auntomatic sprinkler systems are permutted in accordance with Section 903.3.1.2.

Group H occupancies equupped throughout with an automatic sprinkler system in accordance with Section 90325,

For a room or space used for assembly purposes having fixed seating see Section 1029 8.

For the travel distance limitations in Group [-2, see Section 407 4.

The common path of egress travel distance shall only apply m a Group R-3 occupancy located i a mixed occupancy building.
The length of common path of egress travel distance in a Group S-2 open parking garage shall be not more than 100 feet.

For the travel distance hmitations in Groups B-3 and B-4 equipped throughout with an antomatic sprinkler system in accordance with Section 903.3.1.3, see
Section 1006.2.2.6.

a mean g



Minimum Number of Exits
Section 1006.2.1

 Every space shall
have access to at
least one exit

o Two exits when the
occupant load is
above the threshold
in Table 1006.2.1

e Two exits when the
common path of
travel is exceeded

40
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Common Path of Egress Travel
Sections 202, 1006.2, and 1006.3

- COMMON PATH OF EGRESS TRAVEL. That portion
of the exit access travel distance measured from the
most remote point within a story to that point where
the occupants have separate and distinct access to two
exits or exit access doorways.

|
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Common Path of Egress Travel
Sections 202, 1006.2, and 1006.3

L Travel in either direction

U




Minimum Number of

Exits
Section 1006.2.1.1

e Access to at least three
exits when occupant
load served is 501 to
1,000.

e 4 exits when > 1,000
occupants

L
+57

Occupant Load
501 to 1,000

LA

A
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Occupant Load
>1,000

LAT




Number of Exits per Story
Section 1006.3

58

2 exits
required

2 exits
required

3 exits
required

3 exits
required

4 exits

O.L. =600

O.L. =200

O.L.=1100

O.L. =350

- The required

number of exits
from any story,
basement or
individual
space must be
maintained
until arrival at
grade or the
public way

|
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Number of Exits per Floor 2
Section 1006.3

- No cumulative or contributing occupant load from adjacent levels

needs to be considered.

- Mlustrates that the 200 occupants from the second floor that pass
through the first floor are not added to the 400 occupants on the first
floor when determining the minimum number of required means of

egress.

2 exits required

.

600 Occupants
3 exits required
200 200 1 200
400 Occupants

NVDURS



TABLE 1006.3.3(1)
STORIES WITH ONE EXIT OR ACCESS TO ONE EXIT FOR R-2 OCCUPANCIES

MAXIMUM NUMBER OF | MAXIMUM COMMON PATH OF
SIORT LLUPAIEY DWELLING UNITS EGRESS TRAVEL DISTANCE
Basement, first, second or third story above prade plane R 4 dwelling unif 12) feef
Fourth story above grade plane and hugher NP NA NA

For 8T 1 foot = 3048 mm

NP =Not Pernutted

NA =Not Applicable

2. Butldmgs classtfied as Group R-2 equipped fhroughout with an automatic sprinkler system m accordance with Section 903.3.1.1 or 903.3.1.2 and provided
with emergency escape and rescue opentngs 1 accordance with Section 1030,

b. This fable 15 vsed for R-2 occupancies consssting of dwelling vauts. For R-2 occupanctes conststing of sleeping unuts, use Table 1006.3.3(2).



1006.3.2(2)
STORIES WITH ONE EXIT OR ACCESS TO ONE EXIT FOR OTHER OCCUPANCIES

MAXIMUM COMMON PATH OF
MAXIMUM OCCUPANT
STORY OCCUPANCY LOAD PER STORY EGRESS TH#:IEE[;_ DISTANCE
ABEF.MU 40 73
H-2, H-3 3 25
Furst story above or below grade plane '
? S H4 H5.LR-LR2 R4 10 73
g 20 75
Second story above grade plane B.F.M,¢§ 20 13
Third story above grade plane and higher NP NA NA

For 5I: 1 foot = 304.5 mm.

NP = Not Pernuted.

NA =Not Applicable.

a. Butldings classified as Group R-2 equipped thronghout with an automafic sprinkler system 1n accordance with Section 903.3.1.1 or 903.3.1.2 and provided
with emergency escape and rescue openings 1 accordance with Section 1030.

b. Group B. F and S occupancies m buildings equipped throughout with an aufematic sprinkler system 1n accordance with Section 903.3.1.1 shall have a
maximum &xif access travel distance of 100 feet.

c. Thus table 15 used for B-2 occupancies consisting of sleeping unifs. For R-2 occupancies consisting of dwelling units, use Table 1006.3.2(1).
d. The length of exif access travel distance m a Group S-2 open parking garage shall be not more than 100 feet.



Arrangement of
M.O.E Elements




Exit or Exit Access Doorways Required

- 1007.1.1 — Two exits or exit access doors

- 1007.1.2 — Three or more exits or exit access
doorways

- 1016.2 — Egress through intervening spaces

- 1017 — Exit access travel distance

- 1017.2 — Travel distance limitations
. 1020.4 — Dead-ends [

+63




Section 107.1.1.1

Measurement point. The separation distance required
in Section 1007.1.1 shall be measured in accordance
with the following:

1. The separation distance to exit or exit access
doorways shall be measured to any point along the
width of the doorway.

2. The separation distance to exit access stairways
shall be measured to the closest riser.

3. The separation distance to exit access ramps shall
be measured to the start of the ramp run. [
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Exit or Exit Access Doorway Arrangement
Section 1007.1.1

* Unenclosed Stairways,
the remoteness
measurement for
doorways shall begin at
the center of the top
riser of the unenclosed
stairways;

* Enclosure is provided,
distances are meetsured
to the door of the

5 enclosur/e/. \\\/\}




Exit or Exit Access Doorway Arrangement
Section 1007.1.1

> maximum diagonal

Qb,‘)) >l5 maximum
< di 1
% iagona
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Exit or Exit Access Doorway Arrangement
Section 1007.1.1

Room A axls

Bl e




Exit or Exit Access Doorway Arrangement
Section 1007.1.1, Excas

1-HR fire- rated
corridor

68




Exit or Exit Access Doorway Arrangement
Section 1007.1.1, Exception 1

1-HR fire-rated

corridor

[ =
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Exit or Exit Access Doorway Arrangement
Section 1007.1.1, Exception 2

- When the building is sprinklered, the separation distance
is 1/3 the maximum diagonal

70




Egress Through Intervening Spaces Section 1016.2

- Intervening rooms must be related to the area or room served
- Intervening room cannot be Group H

- Path of egress travel is clear and discernible to an exit

- Intervening rooms cannot be locked to prevent egress

—- L

Office Secretary Reception I

- n |
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Egress Through Intervening Spaces
Section 1016.2

- In Group H, F or S, the intervening room must the
same or lesser hazard occupancy

2 _ 2
The sheme haeand
Growp H, F or 8 of besser haz asd
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Egress Through Intervening Spaces
Section 1016.2

- Cannot travel through kitchens, storerooms, closets
or spaces used for similar purposes

&

L
) —

Kitchen

73
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Egress Through Intervening Spaces
Section 1016.2

- Cannot pass through storage areas
- Exception: Group M with conditions

____________ )

Storage area or \ Full height or
storeroom \| partial height wall

/ or other ~
construction

L
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Exit Access Travel Distance

Section 1017

Measured from furthest
point in room

\
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Travel around temporary
of movable fixtures should
be considered




Exit Access Travel Distance

76

Section 1017

Measurement of exit
access travel distance
continues for exit access
stairs and ramps




Travel Distance Measurement

« Measurement is to “’closest’ exit

145 feet

| v —— |
P ,‘\\\\/@




TABLE 1017.2
EXIT ACCESS TRAVEL DISTANCE

Without Sprinkler System| With Sprinkler System
200

A E F-1, M, R, 5-1 250P

I-1 Not Permitted 250¢

B 200 300¢

F-2,5-2,U 300 400¢
H-1 Not Permitted 75¢

H-2 Not Permitted 100¢

H-3 Not Permitted 150¢

H-4 Not Permitted 175¢

H-5 Not Permitted 200¢

[-2,1-3, I-4 Not Permitted 200¢




Table 1017.2 Footnotes

a. See the following sections for modifications to exit refrigerated rooms and

access travel distance requirements:
spaces.

Section 402.8: For the distance limitation in malls. Section 1006.3.2: For buildings with one exit.

Section 404.9: For the distance limitation through an

atrium space. Section 1017.2.2: For increased distance limitation in

Groups F-1 and S-1.

Section 1029.7: For increased limitation in assembly
seating.

Section 407.4: For the distance limitation in Group I-
2.

Sections 408.6.1 and 408.8.1: For the distance
limitations in Group I-3.

Section 3103.4: For temporary structures.
Section 411.4: For the distance limitation in special Section 3104.9; For pedestrias walkways.

amusement b. Buildings equipped throughout with an automatic

buildings. sprinkler system in accordance with Section 903.3.1.1 or
: : PP .. 903.3.1.2. See Section 903 for occupancies where
Sectlofn 432'.7 : For the distance limitations in aircraft .o, 54 sprinkler systems are permitted in accordanc
NP g o with Section 903.3.1.2.

facilities.
c. Buildings equipped throughout with an automatic

Section 1006.2.2.2: For the distance limitation in sprinkler system in accordance with Section 903.3.1.1.
refrigeration machinery |

d. Group H occupancies equipped throughout with an
automatic sprinkler system in accordanc

. with Section
n.1006.2.2.3: For the distance limitation in 903.2.5.1. \\ \
V4 \ 7/ N

rooms.



Travel Distance for:
A E, F-1, M, R and S-1

Nonsprinklered
building  ~~""777777-

Maximum travel distance = 200 feet




Travel Distance for:
A E, F-1,1-1, M, R and S-1

Sprinklered
buildng """ 77="- X

|
|
|
|
|
|
|
|
|
|
|
|
|
|
¥
\l Maximum travel distance = 250 feet




Travel Distance for:

82

F-2, S-2 and U

Nonsprinklered
building

Maximum travel distance = 300 feet




Travel Distance for:

83

F-2, S-2 and U

Sprinklered
building

Maximum travel distance = 400 feet




Exterior Egress Balcony Increase
Section 1017.2.1

Balcony open >50%
on the exterior side

\

—

i
NS

Interior wall and
opening protection
may be required




Group F-1 and S-1 Increase
Section 1017.2.2

- Group F-1 and S5-1 are limited to one story in height.

- The minimum floor to ceiling/roof deck height is 24
feet.

- The building is fully sprinklered.

85




Travel Distance - Section 1017.3

- Exception for Open /DPE" stairway allawed
Parking Garages 7
N Mons prinklered
i Y open parking garage —_—

-
T
e
= omm

\ 300 feet maximurm travel distance®

*400 feet maximum travel distance in a sprinklered open parking garage

86



Dead Ends
Section 1020.4

- Where more than one exit or exit access doorway is
required, the exit access shall be arranged such that
there are no dead ends in corridors >20” in length

|

1

1

20" maximum |
with exceptions :
1

87

Far S1: 1 foot = 3048 mm.



Dead Ends
Section 1020.4, Exceptions

1. Maximum of 50" in Group I-3, Condition 2, 3 or
4

2. Maximum of 50" in Groups B, E, F, I-1, M, R-1,
R-2, R-4, S and U occupancies IF sprinklered
(NFPA 13 only)

3. Unlimited length where the length of the dead-
end corridor is less than 2.5 times the least
width of the dead-end corridor.

. -
- —




Dead Ends
Section 1020.4, Exception 3

- When L <2.5 x W that portion of the corridor is not
treated as a dead-end corridor

ﬁl

89




Doors and Door
Hardware




Doors
Section 1010.1

- Doors installed for egress purposes in numbers
greater than those required by the code must
conform to all provisions of the IBC 1010.

EXIT EXIT

d




Doors
Section 1010.1

- Egress doors must be readily distinguishable from the
adjacent construction and finish

- Mirrors or similar reflecting materials must not be used on
egress doors.

- Egress doors must not be concealed by curtains,
decorations or similar materials.

T THTTVTTT L T

o l




Readily Identifiable ??
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Size of Doors
Section 1010.1.1

- Exceptions to 32” clear width:
- Non-egress doors in Groups R-2 and R-3

- 28” in Group I-3 resident sleeping areas including required
Accessible Units.

- Doors to storage closets less than 10 square feet
- Revolving doors

- Interior doors in a dwelling unit or sleeping unit, except
Group R-1, that are not required to be adaptable or accessible

- 31.75” for required accessible doors in Type B dwelling units

l

d -




Size of Doors

Typical per Section 1010.1.1

Maximum door width: 48”

100

-

\

Minimum height:
80[’




Size of Doors
Section 1010.1.1

I

+ Minimum width for

required egress doors:
32”7 (813 mm)

] q
Egress width at doors is (
measured as clear width




Doorway Obsiructions
Section 1010.1.1.1 S

% Projections into the clear width
can be 4” (102 mm) when >34"
above floor

- L

Minimum clear egress [
width is 32” (813 mm)

102




Doorway Obsiructions
Section 1010.1.1.1

(203820mm) — Projections of

4’ or less

allowed

T N S—— 0 -

34" o

(864 mm) — No projections
into required
| width
103
2 - v



Door Swing
Section 1010.1.2

- Egress doors shall be side-hinged swinging-type

- Exceptions:

- Private garages, otfice, factory and storage with an occupant load <10
- Group I-3 occupancies

- Critical or intensive care patient rooms in suites of health care
facilities

- Within individual units of Groups R-2 and R-3
- Complying revolving doors
- Complying horizontal sliding, accordion and folding doors

- Power-operated doors

- Bathroom doors in a sleeping unit in Group R-1 [

« » Manually operated, horizontal sliding doors permitted where a

occupant load is <10 not in Group H %
Y

NS



Door Swing
Section 1010.1.2

- Pivot and side-hinged doors must swing in the
direction of exit travel where the:

- Occupant load >50, or

- High hazard occupancies

- Electrical rooms >6" wide with equipment rated >1,200
amperes and containing overcurrent devices, switching
devices or control devices (Section 1010.1.10)

105 — f E— - X =
‘ s ) \\ 2NN



Door Opening Force
Section 1010.1.3

/15 1Ibs. maximum
opening force to
/ tully open position

30 Ibs. maximum
to set
door in motion

106




Floor Elevation
Section 1010.1.5 l

Interior floor or

landing to be level Exterior landing
\ N 12 / maximum slope of 2%
11/4

ﬁ.l; 107




Section 1010.1.5

Exceptions 1.1 and 1.2

Door
swing
|
Door ‘
swing
. may swing over stairs,

or landings

T 7" max.

Exception 1.1: . Exception 1.2:

Interior flight of stairs in R- EE In R-2 or R-3, screen doors

20rR-3 - door must not or storm doors can swing
swing over the top step over stairs or landing

108

e — Exterior stairways




Landings at Doors
Section 1010.1.6

36"
min.

44"
min.
I ;

R-3, U and within
individual dwelling

units of R-2 E— Hesle——

All other
occupancies




Thresholds
Section 1010.1.7

%" maximum for sliding doors in dwelling units
15” maximum all other doors

| 7\

|

Beveled when level
change exceeds 1/4"

\ e
mm..-h
| V | 1/2" Max. l

110




48” minimum

Door Arrangement
Section 1010.1.8

e e ey
) —.

48” minimum

122U mm

111



Hardware Height
Section 1010.1.9.2

48” maximum
34” minimum

+‘]12



Locks and Latches
Section 1010.1.9.4

Key-locking
device permitted
(deadbolt)

113

OR

THIS DOOR TO REMAIN
UNLOCKED WHEN
BUILDING IS OCCUPIED




Locks and

Latches
Section 1010.1.9.4

114

Inlarior ar exlanor maen doar
or doors permittad o have
koy-operated locking device

s Group A with <200 cccupanis
«Group B, F, M, or S

= Places of religious warship

T—

Exferos

2

N e

Visible sign stating
“this door o remain
unlocked when this
SEAce iS5 occupied




Locks and Latches
Section 1010.1.9.4

115

Night latch
Deadbolt

Security Chain \

48” maximum
34” minimum

/

No height limit




Bolt Locks
Section 1010.1.9.5

- Manually operated surface-mounted bolts and manually operated flush
bolts are prohibited

- Exceptions:

- Doors in individual dwelling units or sleeping units that are not required for
egress

- The “inactive” leaf of a pair of doors that serve a storage or equipment room

- In Groups B, F or S with an occupant load <50, the “inactive” leaf in a pair of
doors

- The “inactive” leaf of a pair of doors in Groups B, F or S which are fully
sprinklered in accordance with NFPA 13

- The “inactive” leaf serving patient care rooms in Groups I-2 [

NS




Panic and Fire Exit Hardware
Section 1010.1.10

- Panic hardware or fire exit hardware is required in:

- Group H occupancies

- Group A with an occupant load of >50
- Exception for main exit when the OL <300, or it is a place
Of WOrShIp Courtesy of
- Group E with an occupant load of >50 R e e

- Doors to electrical rooms >6" wide with equipment rated
>1,200 amperes and containing over-current devices,
switching devices or control devices

|
> / \\\/\\\



Panic and Fire Exit Hardware

Section 1010.1.10

118

Extend at least ¥2 of
door width from
latch side

|
-

34" min.
44" max.

:5_.‘

|

|

Unlatching force
15 |bs. max. |

(applied in direction

of exit travel)




Pa niC and Fire EXiII. qudwqre Half door width maximum

Section 1010.1.10.2 measured from latch side i

N

Push-pad-type panic hardware

119




Delayed Egress Locking Systems
Section 1010.1.9.7

EMERGENCY EXIT

Push Until Alarm Sounds




New to 2018

1010.1.4.4 Locking arrangements in educational occupancies. In Group E and
Group B educational occupancies, egress doors from classrooms, offices and other
occupied rooms shall be permitted to be provided with locking arrangements
designed to keep intruders from entering the room where all of the following
conditions are met:

1. The door shall be capable of being unlocked from outside the room with a key or
other approved means.

2. The door shall be openable from within the room in accordance with Section
1010.1.9.

3. Modifications shall not be made to listed panic hardware, fire door hardware or
door closers.

1010.1.4.4.1 Remote operation of locks. Remote operation of locks
omplying with Section 1010.1.4.4 shall be permitted. :
) / \\\/\k



Sensor Release of Electronically
Locked Egress Doors Section 1010.1.9.9

Sensor release of electronically locked egress doors shall have the
following components:

1. A sensor on the egress side.
2.Unlock by loss of power sensor.

3. A manual unlocking device located 40”-48" above the floor and within 5" of the
secured doors. Ready access shall be provided to the manual unlocking device
and the device shall be clearly identified by a sign that reads “PUSH TO EXIT.”

4. Unlock by activation of fire alarm system.

5.Unlock by activation of sprinkler system.

. 6. The door locking system units shall be listed in accordance with UL 294. l

NS



Electromagnetic Locks

Section 1010.1.9.9
- Electromagnetically locked egress doors allowed in
Groups A, B, E, I-1, I-2, I-4, M, R-1 or R-2
- Door hardware must:
- Be readily operable under all
building lighting conditions
- Be capable of being operated by
one hand
- Immediately release the lock upon
activation
- Automatically unlock upon power loss

- Shall release by the panic hardware where panic or fire exit -
hardware is required. [ /

123



New to 2018

1010.1.9.10 Door hardware release of electrically locked egress doors. Door hardware
release of electric locking systems shall be permitted on doors in the means of egress in
any occupancy except Group H where installed and operated in accordance with all of
the following:

1. The door hardware that is affixed to the door leaf has an obvious method of operation
that is readily operated under all lighting conditions.

2. The door hardware is capable of being operated with one hand and shall comply with
Section 1010.1.9.6.

3. Operation of the door hardware directly interrupts the power to the electric lock and
unlocks the door immediately.

4. Loss of power to the electric locking system automatically unlocks the door.

5. Where panic or fire exit hardware is required by Section 1010.1.10, operation of the
panic or fire exit hardware also releases the electric lock.

6. The locking system units shall be listed in accordance with UL 294.



Controlled Egress Doors in Group I-1
and |-2 Section 1010.1.9.7

- Doors must operate as follows:

- Unlock upon actuation of the automatic sprinkler system or automatic fire
detection system

- Doors unlock upon loss of power

- Door can be unlocked by a signal from the fire command center, a nursing
station or other approved location

- Occupants cannot pass through >1 door equipped with a special egress lock
before reaching an exit

- Door operating procedures shall be described and aﬁ)roved as part of the
C

emergency planning and preparedness required by

- Clinical staff shall have the keys, codes or other means necessary to operate the
locking devices '

- Emergency lighting shall be provided at the doors where the special locfking
arrangements are located

Door locking system units are listed in accordance with UL294 \\ \}
PRV N



Revolving Doors
Section 1010.1.4.1

D
oy

-~~~
/
Door collapses to provide X
an aggregate 36" for PN
egress paths v

RPM Speed based on size
and manual or automatic
performance.




Table 1010.1.4.1(1)
Revolving Door Speeds

TABLE 1010.1.4.1(1)
MAXIMUM DOOR SPEED MANUAL REVOLVING DOORS

REVOLVING DOOR MAXIMUM MAXIMUM ALLOWABLE
HOMINAL DIAMETER (FT-IN) REVOLVING DOOR SPEED (RPM)
6-0 12
70 11
8-0 10
a0 4
b 10-0 8




Maximum Revolving Door Speed
Table 1010.1.4.1(2)
TABLE 1010.17.4.1(2)

MAXIMUM DOOR SPEED AUTOMATIC OR
FOWER-OPERATED REVOLVING DOORS

REVOLVING DOOR MAXIMUM MAXIMUM ALLOWABLE
MOMINAL DIAMETER (FT-IN) REVOLVING DOOR SPEED (RPM)
2-0 .
-0 6.4
10-0 5.7
11-0 5.2
12-0 4_8
12-6 4.0
14-0 4.1
16-0 3.0
17-0 3.4
18-0 3.2
20-0 2.9
» 24-0 2 4




Revolving Doors

Section 1010.1.4.1
. //—:\ E 10" min. - » Stair or
Eiglwng — escalator
10 ) Dispersal area
max.

p

Side-hinged door
in same wall

/

N

g/



Power-operated Doors
Section 1010.1.4.2

- Power-operated doors must comply with one of the
following standards to be acceptable for egress

AL

purposes:

- Full-power doors—BHMA A156.10

- Power-assisted/low-energy swinging doors —BHMA

A156.19

L 1]

]

uilding Hardware Manufact;
Standard

1rer's Alssociation




Gates
SeCtiOn 1 01 0-2 E;?ui;:;e:tadium

‘ ‘

This section specifies that f
all requirements for doors f
also apply to gates, except
that gates surrounding a
stadium are allowed to
exceed 4 feet (1219 mm) in
width. Usually a large gate
is required to adequately
serve a stadium crowd for
egress purposes. [

Dispersal area

131




Corridors and
Exit Passageways

Module 7:




Corridors vs. Exit Passageways

Feature Corridor Exit Passageway
Component of egress EXIt access Exit
Possibly Vs

One direction of travel

(limitations based on length
and number of persons

(single directional travel
typically permittad)

served)

Fire-resistance-rated Possibly Yies
construction (constructed as fire partition) | (constructed as fire barrier)

) MO
Provides access to storage .
areas, mechanical rooms, etc ves (except n covered mal

: =1L buildings)

Travel distance regulated Yies Mo

Openings

Mo limitations
(protected as applicable)

Limited to egress doors from
normally occupied spaces




Width and Capacity (of Corridors and
Exit Passageways) Section 1020.2

. _—

TE" minimum hesgihl
B Sescilena 1003 2

SiF ITEnaETuEm
L ugsainl ki < S

47 IrEnETUEm

) Ohocupani koad = 540 :
2 Based on Sechon 1005 .3 2
& Addional provissons in IBC Tabée 10202 ‘




TABLE 1020.2
MINIMUM CORRIDOR WIDTH

MINIMUM WIDTH

DCCUPAMNCY (inches)

Anvy facility not listed in thas table 43
Access to and utilization of mechanical. 24
plumbing or electrical systems or equipment

With an occupant load of less than >0 36
Within a adwelling unit 36
In Group E with a corridor having an occupant 79
load of 100 or more -
In corridors and areas serving stretcher traffic 79
in ambulatory care facilifies -
Group I-2 1n areas where required for bed 06

MOoOVEnent




Encroachment
Section 1005.7

» Doors, when fully opened, and handrails shall not

reduce the required means of egress width by more
than 7”.

- Doors in any position shall not reduce the required
width by more than 2.

- Other nonstructural roﬂections such as trim and similar
decorative features shall be permitted to project into the
required width a maximum of 1¥2” on each side.

- Exception: The restrictions on a door swing shall not
apply to doors within individual dwelling units and
sleeping units of Groups R-2 and R-3.

l

/ \\\/\>
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Encroachment
Section 1005.7

/— Door in fully open position

Measured to = j /
leading edge \ p
of door \ ’

2 Required width e el 2
minus 7 in.
minimum

Does not apply to dwelling units and sleeping units




Encroachment
Section 1005.7

/— Door in fully open position

¢

At least 2 of required
width must be
unobstructed

hﬁ_--’

138 Does not apply to dwelling units and sleeping units




Corridor Width/Capacity Activity

Exit D

1 6 (
2 7
20 classrooms of
45 occupants each
9 8
9 10 11 12 13 14
5 15 16 X 17 18 19 20

Exit C —— Toilets @ 3 locations




CORR

TABLE 1020.1
JOR FIRE-RESISTANCE RATING

REQUIRED FIRE-RESISTANCE
RATING {hours)

OCCUPANT

| | o
system gystem’

H-1.H-2.H3 All Not Permutted l

H-4 H-3 (reater than 30 | Nof Pernutted 1

A B E F M. S, U|Greater than 30 1 0
R Greater than 10| Not Permitted |  0.51°

[ A Not Permitted 0

11,13 A Not Permitied | 1

14 A l 0

1. For requurements for oceupancses tn Group -2, see Sections 407.] and
4073

D. For a reduction tn the fre-resstance sating for occupancies n Grou [,
see Section 4088

.. Buuldings equipped throughoot wilh an avtomatic sprunkler system 10
accordance vth dection 903.3.11 or 903.3.1.2 where allowed.

3. Group R-3 and R4 busldnes equupped throughout with an automati
sprnkler system 10 accordance with decton 903313, dee Section
003,18 for ocepancies where aufomati sprinkler systems are pemuted
i accordance wath Section 903.3.1.3




Corridor Continuity

Section 1020.6

141

R aled COrmeihor

Intarvenang oo™

(ot penmitied)

L/

* Foyers, lobbées or recepion aneas thai
afe constncied a8 condors ane not

CONEhenesd BiErvenan oo s

Il erenang 7
ok ® il Fated cormedor
(et pesrmitted )
LA
Rated condor 7
Ivtary eneng
nosom”™
(et penmitied) ~
v NS
y R— N



Corridor Continuity

Section 1020.6

- 1-hour fire-
resistance-rated
corridor

142

E xterior

x/ -

Walls must be 1-hour =——"""""

fire-resistance rated

~

~

L obibyy

L/

Dioors must be
20-minute
fire-resistiance rated

_JL/\
%

L/




Exit Passageways
Section 1024 )

Croor sssembly with 1-hour profecion rating
in 1-hour passageway; 1% -hour

profected opsning in 2-howr

construction

; Ext Pessagaway /,.I

.h“\ Mmimum 1-hour
fire-resist@ant construction: 2 hours
where extending a 2-hour intencr ext starway

"Maximum transmified temperature < 450°F sbowe ambient at end of 30 minutes of fire test.
[ Tempersture nse nof regqulsied in spinkiered building. )

143



Smoke barrier / Specific requirements when

/ per 407.5 open to corridor

i el

Corridors 7 s |
CoannUIfy Patient

rooms* Waiting area

and Separation winsmoke 1| o
(Group 1-2) g
Section 407.2 . | R :

Treatment
rooms”*

Corridor walls constructed as smoke

Nurses station

Corridor walls constructed as smoke partitions

Pauert rovimns

144

"Door closers not required



Stairways, Ramps
and Elevators




Ceiling Height
Section 1003.2

F
Ceailing Height
T'a"
NOTE: Exceptions. allow for
reductions. in this height
Messure from walking surface
Far 81: 1 inch = 25 4 mm, 1 foot = 304 8 mm.
146
SN

= Figure 84: Ceiling Height ™

-~
=
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Horizontal Projections
Section 1003.3.3

- No projections >4” 4.1/2" max. _
over any walking . into required width e
surface between the 72
heights of 27” and 80" i

- Handprails can /’:j;me
project up to 472" 7

a

fff |

: \\ N




Elevation Change
Section 1003.5

— <12"

Change required to made by a “sloped surface’.

Ramp complying with Section 1012 if slope >1:20
Handprails or contrasting floor finish to provide visual
recognition if the change in elevation >6”

For SI: 1 inch =25.4 mm

148‘. \ \\/ .




Elevation Change -
Section 1003.5, Exception 1 l

— <12"

Change requirad 1o be made by a ‘slopad suface’.
Ramp complying with Section 1012 if slope =1:20
Handrails or contrasting floor finish to provide visual
recognition if the change in elevation = 6°

For 81: 1 inch = 25 4 mm.

149




Elevation Change
Section 1003.5, Exception 2

\‘ Exterior door which is not

required to be accessible

Exterior

/ Single step with max. 7" riser

Group F, H, R-2, R-3, Sor U

150
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Stairways
Section 1011

- Stair. A change in elevation, consisting of one or more risers.

- Stairway. One or more flights of stairs, either exterior or
interior, with the necessary landings and platforms connecting
them, to form a continuous and uninterrupted passage from
one level to another.

151




Stairways
Section 1011

- All stairways that serve occupied portions of a building
must comply with stairway provisions in Section 1011

- This applies to stairs that are required for egress and to
interior exit access stairways, or “convenience” stairways

. -
.*\15‘2 Y \\/\>



Width and Capacity

Section 1011.2

153

Objects can project in
stairway width

Projections are
regulated by Section
1005.3.1

1

1

1

44" min. for occupant load
of 50 or more

36" min. for occupant load
of less than 50

=

In no case kess than minimum capacity
determined per IBC 1005.3.1

For SI: 1inch= 254 mm.

1




Headroom
Section 1011.3

&'-8" min.

Measurad vertically

: Line connecting
adge of nosings

Headroom regulated until ine
intarsects landing (one tread
depth beyond baottom riser)

154



Stair Treads and Risers
Section 1011.5

Handrails —

Maximum construction IBC Section 1014
variation permitted

« 3/8" for tread run
* 3/8" for riser height

One tread depth extension

4" min. rise
7" max. rise
155

A
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Stair Treads and Risers
Section 1011.5

Handrails —
IBC Section 1014

10” minimum run ‘ l
4” minimum rise
7% maximum rise

Section 1011.5.2, Exception 3
R-3; and Group U accessory to R-3;
Within dwelling units in R-2

For SI: 1 inch = 2.54 mm
156




Nosing and Riser Profile
Section 1011.5.5

<

946" max. radius ‘

Riser: solid and i
vertical . 1-1/4"max.

9/16" max. bevel \
/ s >‘ 30° max. \ \
- 1-1/4 max.

For SI: 1 inch =254 mm. For 5I: 1 degree = 0.01745 rad. For 5I: 1 inch =254 mm.

157



Dimensional Uniformity
Secﬁon TINTT R A

Sloping public way, walk or driveway
having an established grade
(other than natural earth)

Distinctive marking at
honuniform riser

Sloping grade

77 max.—~__1% I

Max slope ——
4—-———-1-:'1‘2"'"-
Riser may be less than 4" i

158




Stairway Landings T
Section 1011.6 X min.

- There shall be a floor

or landing at the top ’
and bottom of each _/f// ]
stairway ] ﬂJ\/

[ —

X = the required clear width of
the exit stairs

159

V4



Stairway Landings
Section 1011.6

<y min. _..|

Must be at least
required width /
of stairs, but not
more than 48"




Stairway

Section 1011.6

161

Landings

X = Landing width
Y = Doorwmay width
£ = Stair width

X shall be
both Y and Z

equal to or greater than




Stairway Landings Section 1011.6

X = the required width of the stairway

7" max.

* - "““““jl/‘:----" -




Stairway Landinas Section 1011.6

7" max.
o

. e j» I I /
'd ! X/2
‘4% l" ' 7" max. — s |+— \
== | = W;—l —
-— X —p .

Section 1011.6 — Doors opening onto a
landing shall not obstruct the landing

+ more than %2 the required width of the .\
163 landing. SN
V. \\\/\>




Stairway Walking Surface
Section 1011.7.1

L

12 114

— — — ] -

Treads and landings slope no mora
than 2 percent in any direction

164



Stairway Walking Surface Section 1011.7.1

Access to enclosed usable space shall not be from within a stair enclosure



Vertical Rise
Section 1011.8




Curved Stairways
Section 1011.9 |

11" min. tread depth

N __— Treads and risers req’d to
o™ / be of uniform size and

shape

4

[\ Walking Line = 12” from inside
( curve \

For SI: 1 inch =25.4 mm.



Winder Treads
Section 1011.5.3

11" MiN. Tread depth is measured at the |
\ walkline:
12”7 from the inside radius |

R -

H’Z 12'
6" min.  Width requirement
per Section 1005.1

Winder treads may transition
from conventional rectangular
treads in the same flight of stairs




Spiral Stairways
Section 1011.10

- Spiral stairways can be
used as a part of the
means of egress if:

- Located within a

dwelling unit

- Used for egress from a

space <250 square feet
with <5 occupants

- Used for egress from

1.,
+169

technical production
areas

Center support
column




Alternating Tread Devices
Section 1011.14

- Allowed as a component of
egress In:

- Groups F, Hand S

- Mezzanine <250 square feet
with <5 occupants

- Group I-3

- Observation towers
and control rooms in
<250 square feet

- Access to unoccupied
roofs

170




Ships Ladders -

Section 1011.15 =
- Allowed for in egress
n: |
 Group -3 | e Y
- Observation towers i e L g1 S/

and control rooms in ' F
<250 square feet with o4 WX 4| ]/
<3 occupants 2|z

. Access to mg A/ TREAD DEPTH

unoccupied roofs /(7 / /

171 i

TREAD WIDTH: =4 SECTION A-A
20" MIN.



Handrail on both sides

Handrails
Section 1011.11




Handrail Height
Section 1014.2

Top of handyer
axtension

Measured to top
ndrail

Landrlg

] Nc:-siJg of tread

Handrails are to be continuous the
full length of the stair I

173




Intermediate Handralils
Section 1014.9

Width required for egress

handrail does not count towards .
capacity

Stair width beyond 30 inches from
required capacity

f"'\ Ny oy
| :
| |
| |
| |
| ]
| |
‘/ \ | P *
d 30 inch l 30 inch (/ <30 inch I {30' h
<\ Inches h:) : Inches A = Inches b: Inches |
.\_/r \j
| : |
| | |
| |
S s p
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Handrail Graspability — Type |
Section 1014.3

| | L
» = Projections beyond sides HANDRAIL with circular cross
| |
| |
| |

section: 1-1/4" min., 2" max.
diameter or provide equivalent

can obstruct use

graspability
Attached to ﬁ;/ 1-1/2"
bottom surface f
Bracket or balluster not
considered an obstruction
1-1/2" min.
- > -1/2" mi ’ HANDRALIL that is not circular:
. . perimeter of at least 4" but not

-

greater than 6-1/4"

2-1/4" max.
, ¢
1-1/2"min.
175 | ,
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Handrail Graspability — Type li
Section 1014.3

PERIMETER GREATER
THAN E-1/4° X TALLEST PORTION

AGHIEVE 516"
DEPTH
FINGER
RECESS AREA CONTINUED FOR
BOTH SIDES AT LEAST 3/8"
LNOT
1-3/4"
A) PERIMETER B) FINGER RECESS
| WIDTH ABOVE RECESS |
TALLEST PORTION T MINIMUM 118
WITHIN 3/4" - MAXIMUM 2-3/4°

FINGER RECESS

h
, BEGINS I

WITHIN 7/8"
OF WIDEST

PORTION EDGE MINIMUM —
[ ACHIEVE 516"" RADIUS 0.01
DEPTH

C) FINGER RECESS D) WIDTH

2015 IBC Means of ‘ e
- & \\\/\\\:
T——— - \
Ba / / \ :



Handrail Extensions
Section 1014.6

Handrail T
12"
\ Min.| B4" to 38"
— |,
\_____J

34" to 38"
Il:x!!‘k l
* Extension “x”
Continues to slope for the
depth of one trend beyond
——/

bottom riser



Handrail Extensions Approved Mot parmittod
Section 1014.6 -

I'he extensions of handrails shall be
in the same direction of the tlights ot
stairs at stairways and the ramp runs
at ramps.

Extend handrail in
diraction of stair nun

Far SI- 1 inch = 25.4 mm.



—,

Handrail Extensions
Section 1014.6

Return to wall or guard

**Within a dwelling unit,
use of a volute, turnout
or starting easing is
allowed on the lowest
tread

|/
/

Return to walking

/ \\\/\\;



Stairway ldentification Signs
Section 1023.9

Exit discharge

* Exit Discharge at 1st Floor

Direction/location

Stair identification N ort h Stal I

Roof access ? No Roof Access

Floor level 5

Upper terminus Access to Floors
Lower terminus 1 through 10
B

5 Feet Above Floor l

A——

Floor Landing

180




Additional Interior Exit Stairways

Section 403.5.2

- Additional exit stairway for
high-rise buildings >420’, other
than Group R-2

- Required egress width must be
provided with one stairway
removed

- Not required in buildings
provided with occupant
evacuation elevators

181

Mirmum raguired stairway number,
wadth and capacity.

=

= -
- -

Additional stairway
per Section 403.5.2

| .

K

g i

I
i 1

Remoteness of stair enclosures to comply with Section 403.5.1
*MNot required for Group R-2

For 51: 1 inch = 25.4 mm.




Slope
Section 1012.2

(8.39% Slope)

Hamp used as a part of a means of egress

(12.5% Slope)

D e

For all other ramps and aisle ramps in Group A Occupancies

182




Width and Capacity
Section 1012.5.1

Minimum ramp width*
Not less than required for corridors

Generally

width * Occupant load times factor from IBC Section 1005

* 36" if occupant load < 50
* 44" if occupant load > 50

» permitted projections may reduce clear width. Handrails may project 4-1/2" per
183 side; a minimum clear width of 36" is required between handrails.

For SI: 1 inch = 25.4 mm.



Headroom
Section 1012.5.2

12"
1" min.
min. 6'8" min. headroom
-« .f/

184




Landings
Section 1012.6

_——-'3‘::____|_ 60" man. lop

_——}f______}_ﬁﬂ'n‘m. .m._l

iﬂ:"' min. a bollom

For 51: 1 inch = 25.4 mm.

4



Section 1012.6.5

186

Land i ngs at Doo rways Where doorways are located adjacent to a ramp landing,
/ maneuvering clearances required by ICC A117.1 are

permitted to overlap the required landing area

- > 24" min.”

5' min.

Landing

Ramp access

* Note: There are multiple possibilities of required space on either side of
doors related to accessibility (see ICC A117.1, Section 404.2.4) and
direction of approach



Handrails
Section 1012.8

1 2//
minimum

—
e

34” minimum
38” maximum
Measured to top of handrail

_—— = \ 4

12// \

187 minimum




Edge Protection
Section 1012.10, Exceptions

- Edge protection is required along ramps and ramp
landings except:

- Ramps not required to have handrails, provided they have
flared sides that comply with the ICC A117.1 curb ramp
provisions.

- On the sides of ramp landings serving an adjoining ramp run
or stairway.

- On the sides of ramp landings having a vertical drop off of not
more than 72" within 10" horizontally of the required landing
area.

l



Edge Protection Not Required
Section 1012.10, Exception 1

% Flared sides l
N

1:10
Max. slope

*

Ramp




Edge Protection Not Required
Section 1012.10, Exception 3

Mo e

rasc) Lirad wlE . .
P

wvarlical dron = 10"
af 14" witin
1{F haodzamntal ‘

l——

190 .I:'l:l:I' 5]1 Il1l:|.'l - Esli TOETL.




Curb, Rail, Wall or Barrier

Section 1012.10.1

191

Curb

Minimum

4” high
__ /




Curb, Rail, Wall or Barrier
Section 1012.10.1

Barrier

<4II

L
2015 IBC Means of \ N
192 Egress \\ \‘\
R Y S— »
. 7 N2 N



Extended Floor or Ground Surface
Section 1012.10.2

193

No barrier required
when 12”7 minimum




Enclosure (required for Interior Exit
Stairways) Section 1023.2

194




Enclosure (required for Interior
Exit Stairways) section 1023.2

Enclosure construction:
>4 stories = 2-HR fire-resistance
<4 stories = 1-HR fire-resistance

Openings and penetrations:
Exit doors
Equipment and ductwork necessary for ventilation
Sprinkler and standpipe piping
Electrical raceway for FD communication
Electrical raceway serving the stairway or ramp

195




Enclosure (required for Interior Exit
Stairways) Section 1023.2

Door assemblies:

Self-closing or automatic closing
- 1-HR rating in 1-HR construction
12-HR rating in 2-HR construction

196




Interior Exit Access Stairways and
Ramps Sectlon 1019

Interior Interior

exit access stairway ; exit access stairway

Y
.

* Not allowed in Groups I-2 and I-3
* Connecting two floors maximum l

NS




Exceptions to Interior Exit Access

Stairways and Ramps
Section 1019, Condition 4, Group B and M

18” deep draft
—  curtain or soffit

Fire sprinklers
spaced maximum
6" apart

In Group B or M: l
unlimited number of
@ TTTTTTTT g T e |floors

198




Exceptions to Interior Exit Access

Stairways and Ramps
Section 1019, Condition 4, Other Than Groups B and M

18” deep draft
—  curtain or soffit

Fire sprinklers
spaced maximum
6" apart

In other than Group B or M:
4 floors maximum

l

/ \\\/\>



Interior Exit Stairway and Ramp
Exterior Walls Section 1023.7

- Interior exit stairways shall lead
directly to the exterior or shall
be extended to the exterior of the
building with an exit ettt
passageway

*O



Interior Exit Stairway and Ramp
Exterior Walls Section 1023.7

Interior

\
/ JIITITTTTEINNY. N

{/ Interi
nterior

/"""\-\

e

™~ AN

N N SN oy

i
ORI
<180°
Mm'l ho?r — If enclosure wall is nonrated or No additional protection
?Gornfﬂn;tc on | openings are unprotected, if wall =180° from
i | \ protection of exposing portion enclosure wall
required

iz,

s,

|

% 3/4 hour opening 1
tecti
:};‘ protection




Discharge Identification
Section 1023.8

EXIT | Directicnal
sign par

_|//_ 4N I IBC Section 1013

Pl

Approvad barriar /

202
| BEasamant



Exterior Exit Stairways and Ramps
Section 1027

Maximum & stones in hedgh

Extarior
Mot aliowed in high-nse

Slag nfenor Mot & lowed in Growp |2
s AR
Yard court or
2ldg interior publicway

\

203



Exterior Exit Stairways and Ramps
Section 1027

N Min. 35 sq. ft.

opening ~_

Mo credit for area

<42 in height \

42 min.
quard

i
204
Floor or landing




Exterior Stairway Opening
Section 1027

- >35 square feet open to
exterior

- At each floor level and
each landing

- Can be blocked by
guards, handrails

205




Exterior Exit Stairways and Ramps

Section 1027
Property line or adjacent
/ building

10 . min. + Open on one side
o min. 35 sq. ft.

™ Exterior
stairway

Building

interor *
+06 \




Exterior Ramps and Stairways
Protection section 1027.6

207

10" minirmum h_"“---.,____

Minimum 1-hour —

construction wath
munimum <4 S-<minuta

10" minimum

E_Hﬁ:‘_-{ . I —

,//f’

daar assemblies

J;ﬂ,;iMuﬂ 2 hour wall construction with
any' door assamblies a minimuoum of 90

minuias to axiEand width of stairway




Open-ended Corridors
Section 1027.6. Exception 3

Clear opening. Min,
35 sq. ft. or exterior
stairway required

Separation not
required

;orridor

™~ Sprinklerc..
throughout

Exterior exit stairway

. ¢ Provide min. 35 sq. ft. of open area (not less

than 42 in. above floor level)




Occupant Evacuation Elevators
Section 403.6.2

Occupant Evacuation
Elavalkrs

s ’

! Labby Minimum Size: T

3 sq. tiparson for e
25% of floor occupant lbad plus ¢
1 whealchair space/50 occupants

209




Occupant Evacuation Elevators Section

3008

210

7 N
Elewvators can be
Two-way communication utilized for occupant
with tha fire command evacuation from this
caniar floor.
/ ) / ’
EXIl
. . ]




Egress Lighting and
Exit Signs




Egress Lighting and Exit Signs
- Exit Signs — Section 1013
- Floor Level Exit Signs in Group R-1 — Section 1013.2

- Raised Character and Braille Exit Signs — Section
1013.4

- [llumination of Exit Signs — Sections 1013.5 and
1013.6

- Power Source — Section 1013.6.3

- Means of Egress [llumination — Section 1008

| - Luminous Egress Path Marking — Section 1025 |
..\’\‘ > \\/\.\\



Exit Signs
Section 1013

213

N | AN N

100 #
=

LF_T -Cl'

100 fi. or fha listed vwwoewing dstance for fho oot =gn.
Exit migns al=o required wighin mots.



Exit Signs

Exit signs not required in:

1.
2.

Section 1013.1, Exceptions

Rooms or areas with one exit or exit access

Main exterior exit doors that are clearly identifiable as
exits when approved by the building official

Group U occupancies and individual sleeping units or
dwelling units in Groups R-1, R-2 or R-3

Sleeping areas in Group I-3

Group A-4 and A-5 occupancies on the seating side of [

vomitories
/ \\\/\>



Floor Level Exit Signs in Group R-1

Section 1013.2

4” maximum

10" minimum

215 127 maximum




Raised Character and Braille Exit Signs
Section 1013.4

- Tactile signs consist of:
- Visible characters

- Raised characters

 Braille

- Required at:

- Area of refuge

- Exterior area for assisted rescue

- Exit stairway

- Exit ramp

- Exit passageway l
- Exit discharge

216




lllumination of Exit Signs
Sections 1013.5, 1013.6

- Exit signs shall be lighted at all times

- Lighting by one of the following methods:
- Internally illuminated (IBC Section 1013.5)

- Externally illuminated (IBC Section 1013.6)
- Of an approved self-luminous type

- Tactile signs do not require illumination.

217




Externally llluminated Exit Signs

+218

Section 1013.6

<« D" —»

Platnly legible letters

EXIT

— «—3/4" min. R/\E




Self-luminous or Photoluminescent
Section 1013.5

- Listed to UL 924

219




Power Source
Section 1013.6.3

- [llumination required for a minimum of 90 minutes
after power loss

220




lllumination Required
Section 1008.2

Different than exit sign illumination

- But can be combined devices providing both exit
sign illumination and means of egress illumination




Normal egress illumination by
premises’ electrical supply

* Storage batteries
I ‘ I ‘ I <+—-e On-site generator
* Unit equipment

Emergency Power for lllumination :
Section 1008.3 l
~—

/s NN W



Luminous Egress Path Marking
Section 1025

- High-rise Group A, B, E, I-1, M and R-1

- Egress path markings in interior exit stairways and exit
passageways

- Markings on:

« Stair treads

- Landings
- Handrails

« Door Frames

- Listing:
. UL1994

- ASTM E 2072 with specific conditions
223




Horizontal Exits




Horizontal Exits - Section 1026.1

Min., 1-1/2-hour fire assembly* —

Min. 2-hour fire-resistance o,
rating

Area A

225 . . . ' '
* must be self-closing or automatic closing upon activation

of a smoke detector



Horizontal Exits
Section 1026.1

226

Area A

AN

N

Minimum 2-hour
fire-resistant wall

Horizontal exit is permitted to serve as an -'
exit for each adjacent exit-access area,
provided requirements for each area
are independently satisfied

Area B ?



Horizontal Exit

Section 1026.1

227

Area E

Three exits
required

Area C

Two exits 7
required

Minimum two-hour
fire resistant wall

/ \\\/\\;



s e p q rq 'I'io n When constructed as fire barrier, wall is continuous

from exterior wall to exterior wall and extends from

SeC'l'ion 1 026.2 floor to underside of floor or roof above \ Y Horizontal exit
~” o~ R .
Refuge area properly sized.
' (original load plus anticipated)
|
| o

\

\

\ Where floor assemblies have a 2-hour
228 rating with no unprotected openings, wall is
— not required to extend through all levels



Refuge Area
Section 1026.4

@ @ (3)

< Exit <7L Horizontal Exit Exit

= NOTE: Exit for “A” adequate to meet the provisions of Chapter 10 but need not include
added capacity imposed by occupants entering through horizontal exit from “B".

W fF J 7



Horizontal Exits
Section 1026.1

Horizontal exit

300 occupants

150 = / 150
150 —rf 2‘150

« 300 occupants




Meeting Travel Distance Limits with
Horizontal Exits

231

<200 (okay)

/orizontal exit

<200 (okay)




Assembly Seating

-
__:_-.-::
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Assembly

Section 1029

233

Ramaining exits
= 50% of requirad

E:'rtc.apai;'rt_l.ri__

-

\
)

[
f-“"'d hﬁ“‘x
— =
— =
— :::E
e —

L

- Occupant kaad
greater than 300

N



Assembly Exits Activity

Given:
- OL=1,100 persons

- Exterior exit door from
the stage is not accessible
to the audience

- All exit doors provide
32" clear width

- Building is fully
sprinklered and is

provided with an EV/AC
system

234

T

|

CONCESSION

]

STAGE




Assembly Exits Activity

1. How many exits are required?

2. Are the exits separated adequately?




Assembly Exits Activity

Given:
- OL=1,100 persons

- Exterior exit door from
the stage is not accessible
to the audience

- All exit doors provide
32" clear width

- Building is fully
sprinklered and is

provided with an EV/AC
system

236

T

|

CONCESSION
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STAGE




Assembly Exits Activity

3. What is the minimum required capacityv of the
main exit?

4. What is the egress capacity provided at the main

exit? _

5. What is the minimum required capacity of the

remaining exits?
237 ’

e
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Assembly Exits Activity

Given:
- OL=1,100 persons

- Exterior exit door from
the stage is not accessible
to the audience

- All exit doors provide
32" clear width

- Building is fully
sprinklered and is

provided with an EV/AC
system

238
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Assembly Exits Activity

6. What is the egress capacity provided at the

remaining exits? 1287

239




Table 1029.6.2
Capacity for Aisles for Smoke-protected

Assembly Seating
TABLE 1029.6.2
CAPACITY FOR AISLES FOR SMOKE-PROTECTED ASSEMBLY
TOTAL NUMBER OF SEATS IN INCHES OF CAPACITY PER SEAT SERVED
THE SMOKE-PROTECTED Stepped aisles with Stepped aisles without Level aisles or ramped aisles | Ramped aisles steeper
ASSEMBLY SEATING handrails within 30 inches | handrails within 30 inches | not steeper than 1 in 10 in slope| than 1in 10 in slope
Equal to or less than 5,000 0.200 0.250 0.130 0.165
10,000 0.130 0.163 0.100 0.110
15,000 0.096 0.120 0.070 0.077
20,000 0.076 0.085 0.056 0.062
|Equal to or greater than 23,000 0.060 0.075 0.044 0.048

For SI 1inch =254 mm



COMPARE: Indoor vs. Outdoor
Smoke-protected Assembly Seating

Examples—Smoke Protection

Occupant

Section 1029.6.2 (indoors)

Saction 1029.56.2 [outdoors)

Level or Level or
o o,

onds | Stpredables | rumpedaite | SSPPSISHeS | umpedai

=110 < 1:10
5,000 1,000" 750" 400" 30407
10,000 1,200" 1,000" 800" 00"
20000 1,520° 1,120° 1,520" 1. 1207
30,000 1 800" 1.320" 1.800" 1.320"

For S1-1 inch = 254 mm.



Travel Distance
Section 1029.7

- Allowed travel distance for assembly spaces
without smoke protection are consistent with other
occupancies

242




Common Path of Egress Travel
Section 1029.8

- In assembly occupancies

- Maximum of 30" from any seat to a point where
an occupant has a choice of two paths of egress
travel

- When <50 occupants, the common path of egress
travel <75’

- For smoke-protected assembly seating, the
common path of egress travel <50

=
+ > \\\/\.\\



Exit Discharge

-
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General Exit Discharge Requirements
Section 1028.1

o
1

' Exits shall dischame
directly b the axtarior
of the building

|- Grada laval
| egrass court

! : ,
' i Number of

Building : e axits
} . maintained
| i until amval
i atgrade or
kP i public way

245

Public way



Exit Discharge
Section 1028.1, Exception 1

&
Free and
— f

Sprnklered or

ssparated per
enclosurs
requirements

.

N

N [

246 Madmum 50°%% of exits and axit discharge

back onto level of exit discharge \ \\
e k / N



Exit Discharge
Section 1028.1, Exception 2

Not more than 50 percent of the number
and minimum width or required capacity
of the interior exit stairways and ramps is
permitted to egress through a vestibule.

247

Depth max. 10'

Length =30'

\

Used only for means of
egress and exits directly
outside

Separation protection
by fire partitions




Access to a Public Way
Section 1028.5

e < 50’
Building minimum

N
7

afe Dispersal
Area

>5 ft2

Security Fence

o A

Public Way L

248
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Accessible Means
of Egress




Accessible Means of Egress
Section 1009

- Accessible routes — Section 1104

- Interior exit stairways — Sections 1009.3 and 1023

- Exit access stairways — Sections 1009.3 and 1019.4

- Exterior exit stairways — Sections 1009.3 and 1027
- Elevators — Section 1009.4
. Platform lifts — Section 1009.5

- Horizontal exits — Section 1026

- Ramps — Section 1012

- Areas of refuge — Section 1009.6

- Exterior area for assisted rescue — Section 1009.7

250




Scoping Requirements for Accessible
Means of Egress

- In spaces required to be accessible

- One accessible means of egress is required when only one
means of egress is required

- Two accessible means of egress are required if two or more
means of egress are required

- In buildings >4 stories:

- Minimum of one of the accessible means of egress must be
via an elevator with standby power

- The elevator must be accessed from an area of refuge or a
horizontal exit, except in sprinklered buildings

*\;ﬂ In alterations to existing buildings, accessible means of egress. -
“are not required \ NN
! Y \\ /\A\s




Accessible Means of Egress

- An accessible route from every accessible space to

the required accessible exit elements must be
provided

- While only one accessible route is required into a

space, more than one accessible route may be
required for egress

1.,
+§2




Exit Doors
Section 1010.1

- Concerns with exit doors include:
- Maneuvering clearances
- Elevation of floor surfaces

- Clear width

- Operating controls within reach ranges and
hardware options

+253




Elevators
Section 1009.4

- In building with four or more stories:
- At least one elevator with standby power
- High rises have no exceptions allowed

- Exceptions:
- Fully sprinklered buildings with horizontal exits
- Fully sprinklered buildings with ramps

- Standby power for the elevators is required for
high rises

- Not required to be accessed from Area of Refuge [

+ or Horizontal Exit if building is sprinklered
/ \\\/\>



Exit Discharge
Section 1009.3

Area of refuge or exterior area of
assisted rescue

.*\ Ramp with <1:12 slope _
255



Areas of Refuge — Stairways
Section 1009.6

Maintain minimum clear Signs, Instructions and two- |
egress width way communication
n 30” x 48” Wheelchair
v space
Provide Signs ‘
f; 48" MINIMUM S \
256 — | \
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Area of Refuge Sign
Section 1009.9

/T AREA OF_] )
. |L_ReFUGE_]

48 min
1220
bl max
1525

+ 257 ........



Exterior Areas for Assisted Rescue
Section 1009.7

e e -y

30T ¥ 487 WHEELCHAIR SFATE

.
g

.
-.

.
.'-——

4w’

60" MIN. PER ALCONVE
FROVIS|ONS MGG AT

[ S

,.
I
|

I
I

I
L
-,
|

I

I

I

I
[

EHUARD PER SECT]ON 10151

L

E oo |

-- 1
@5.‘
Y
——. _IZL:

I
ﬁﬁl:
I Al

CL =R

BETWEEM
HANDCRALILS
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Credit earned on completion of this program will be reported to CES
Records for AIA members. Certificates of Completion for non-AIA
members are available on request.

This program is registered with the AIA/CES for continuing professional
education. As such, it does not include content that may be deemed or
construed to be an approval or endorsement by the AIA of any material of
construction or any method or manner of handling, using, distributing, or
dealing in any material or product. Questions related to specific materials,
methods, and services will be addressed at the conclusion of this
presentation.
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Copyright Materials

This presentation is protected by US and International
Copyright laws. Reproduction, distribution, display and use
of the presentation without written permission of the speaker

is prohibited.

Patrick Vandergriff Consulting
2019
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