2015 IBC Mixed Occupancies 9/13/2023

2015 IBC®
Allowable Heights and Areas

Based on the 2015 International Building
Code® (IBC®)

Course Description

= This seminar addresses the key issues of the
2015 International Building Code® (IBC®)
Chapter 5 regarding the determination of a
building’s allowable height and area.

= The process for correctly evaluating a building
for allowable height and area relies on a
systematic approach, including the
determination of occupancy classification and
construction type.
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Objectives

Upon completion, participants will be better able to:

1. Describe the purpose for regulating a building’s allowable
height and area.

2. ldentify the relationship of a building’s occupancy
classification(s) and type of construction to a building’s
allowable height and area.

3. Determine how a building’s actual height, both in stories
above grade plane and feet, and floor area are calculated.

4. Determine how a building’s allowable height, both in
stories above grade plane and feet, and floor area are
determined.

5. Apply the special provisions applicable to mixed
occupancies, unlimited area buildings and horizontal

E:ﬂ building seearations.
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Course Qverview

= Module | - Concept of Allowable Heights and Areas

= Module 2 — Relationship of Building Classification

= Module 3 - Calculation of Actual Building Height and Area

= Module 4 — Special Building Height and Area Provisions

= Module 5 - Determining Maximum Allowable Building Height
= Module 6 — Determining Maximum Allowable Building Area
= Module 7 —Additional Limitations and Allowances

2015 1BC Allowable Heights and Areas 4

Concept of
Allowable Heights and Areas

Module 1

Allowable Height and Area
Introduction

= After determining a building’s occupancy and
identifying the proposed type of construction, the
next step in the classification process is to verify
compliance with the height and area limitations.

= Building occupancy, building type of construction
and allowable building height and area must
simultaneously be considered in order to
achieve code compliance.
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Allowable Height and Area
Introduction
= As the size of the building increases, either in

height or area, the number of acceptable
construction types is reduced.

= Conversely, where a higher type of construction
is provided, the building size may be increased.
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Tabular Height and Area Values
Tables 504.3, 504.4 and 506.2

= Tables 504.3, 504.4 and 506.2 are the foremost
code provisions used in establishing “equivalent
risk”—offsetting a building’s inherent fire
hazard—represented by group—with materials
and construction features.

Allowable Height in Feet
Table 504.3
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= Allowable Height in Stories
¢E; Above Grade Plane
# Table 504.4

9/13/2023
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Allowable Area Factors
Table 506.2

TABLE 5052
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Tabular Height and Area
Tables 504.3, 504.4 and 506.2

= The height and area tables provide insight to
the hierarchy of occupancies and construction
types.

= Tabular allowable heights and areas vary
based on the degree of hazard anticipated.
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Allowable Height and Area
Modifications to Tables 504.3,
504.4 and 506.2

The tables regulating allowable height and area
generally provide for sizeable increases where
the building is sprinklered throughout.

= The sprinkler increase to allowable area is
one of the most generous benefits for fully
sprinklered buildings.

= Sprinkler increases for height in feet and
number of stories also provide a significant
benefit in the determination allowable
T construction types.
ety

2015 1BC Allowable Heights and Areas
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Allowable Height and Area

Modifications to Table 503

A more comprehensive review is necessary when

the building:

= Has sizable frontage

= |s multistory

= Contains multiple occupancies

= Has one or more fire walls

= Contains one or more mezzanines

= Has an occupied roof

= |s separated by a Section 509 horizontal separation

= Complies with Section 507 for unlimited area buildings
Is located on a site with additional buildings

C Allowable Heights and Areas 14
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Relationship of
Building Classification

Module 2
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Building Classification

It is critical that a building be classified according to
the occupancy group and the anticipated type of
construction prior to determining the building’s
allowable height and area.

The maximum building size is based on the specific
occupancy groups within the building, as well as the
materials of construction and the building’s degree of
fire resistance.
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Occupancy Classification
Section 302.1

Occupancy Groups
= Structures are to be classified into one or
more of the occupancy classifications
established in the code.
= The 10 general types are subdivided into 26
specific occupancies.
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Occupancy Classification
Section 302.1

= Where a room or space is to be occupied for
different types of uses at different times, all of
the requirements applicable to each of the
uses must be considered.

= Those buildings that contain two or more
distinct occupancy classifications must
comply with the provisions of Section 508 for
mixed-occupancy buildings.
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Occupancy Classification
Section 302.1

Types of Use General Occupancy Occupancy Sub-
Group Groups
Assembly Group A A-1,A-2, A-3,A-4,A-5
Business Group B None
Educational Group E None
Factory and Industrial Group F F-1, F-2
High Hazard Group H H-1, H-2, H-3, H-4, H-5
Institutional Group | I-1,1-2,1-3, I-4
Mercantile Group M None
Residential Group R R-1,R-2, R-3.R-4
Storage Group S S-1, S-2
Utility Group U None
-
-
19

Type of Construction
Chapter 6

= Equally as important as occupancy designation,

the determination of a building’s type of

construction describes its resistance to fire by

addressing whether:

= The materials of construction that make up the
building’s key elements are combustible or
noncombustible, and

= These same key elements are protected from fire by a
recognized level of fire resistance.

2015 1BC Allowable Heights and Areas 20

Type of Construction

Chapter 6

= The relationship of a building’s construction type
and its allowable height and area is the most
important reason for correctly evaluating the
type of construction.

= The permitted building size is directly related to
the construction type.

Copyright 2016 International Code Council 7
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Type of Construction
Section 602.1

= A building must be classified as a single type of
construction only.

= Unlike mixed-occupancy conditions where
multiple uses occur, the type of construction
must be established based on full compliance

with the minimum requirements for the intended
construction type.
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Type of Construction
Section 602.1

= The designer selects one of the 9 construction
types that will be in conformance with the
requirements of the code, based primarily on
the building’s anticipated height and area.
= The design decision is based on a variety of factors,
but ultimately the construction type chosen must
comply with the code.
= The plan reviewer then verifies that the type of
construction chosen by the designer is
permitted.

A
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Type of Construction
Section 602

Type of Construction Materials of Construction
1 1A Exterior and interior walls, floors, roof and
1B structural slements to be of noncombustible
materials.
I A
[}
I A Exterior walls to be of noncombustible
s materials.
w HT Interior elements permitted to be of
combustible materials.
v VA Combustible materials permitted throughout.
VB

NOTE: The classification of the building for construction type is based on the elements
of the building itself and not on what minimum type of construction is permitted due to
its height and area.
=7
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Type of Construction
Table 601

= Types of building elements regulated for fire-
resistance-rated construction, based on Table 601:
= Structural frame
= Interior and exterior bearing walls
= Floor construction
= Roof construction

= All building elements must meet or exceed the fire-
resistance requirements of the table.

9/13/2023

Type of Construction—Table 601

TABLE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)

T TeeT TreRR TR [TRN]  TYRRY
A8 | &8 | & g W & g
& (eee Section 2021 7 T [ O T oo HT |1 o

BUILDING ELEWENT

tiene supponing a rocd anly.

o woesd members shallbe alkowed [0 be

Calculation of Actual
Building Height and Area

Module 3
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Actual Building Height and Area
Introduction

= The IBC establishes a specific approach to
establishing a building’s actual:
= Height in feet
= Height in stories above grade plane
= Floor area

= This determination may not necessarily be
consistent with the height and area established
by zoning regulations, real estate terminology,
and other uses.

9/13/2023

General Building Height Limitations
Section 503

= The height of a building is limited to that
established by Tables 504.3 and 504.4.

= Before calculating the maximum allowable
height (in both feet and stories above grade
plane), it is necessary to determine the actual
height of the building.

Building Height (in feet)
Section 202

= Building height (in feet): Defined as the
vertical distance from grade plane to the
average height of the highest roof surface.

= Average height for a sloping roof is the midway
point between the extremes of the sloping roof.

= Grade plane is established by definition as the
average of finished ground level adjoining the
building.

Copyright 2016 International Code Council
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Building Height
Section 202

= Building height is not measured to the top of a
parapet wall.

Height of building is the vertical distance above grade plane measured to.

@ rootreen D fighest gable
Flat roof Pitched or hipped roof
., |
m bl 31
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31
Grade Plane
Sec t i 0 n 202 i i reference plane represanting avsragbe of finished ground level adjoining buildng.
* Grade plane is oo (SR
easy to calculate T o
if the land .
adjoining a A &
building is = u
relatively flat. g 8
o [
m 15 IBC Allowable Heights and Areas 32
e
32
Grade Plane
Section 202
= |n the case of sloping ground, grade is the
lowest ground elevation within 6 feet of an
exterior wall or, if the lot line is within that 6 feet,
the lowest ground elevation between the wall
and the lot line.
7 wicuevnmisse |
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33

Copyright 2016 International Code Council 11



2015 IBC Mixed Occupancies

Building Height (in stories)
Table 504.4

= The allowable height limitations on stories based
on Table 504.4 are only applicable to stories
considered as “stories above grade plane.”

= Unlike the limitation on height in feet, the limits
on allowable stories above grade plane vary
significantly based on the occupancy
classification of the building.

9/13/2023
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Story Above Grade Plane
Section 202

Story Above Grade Plane: Any story having its
finished floor surface entirely above grade plane,
or in which the finished surface of the floor next
above is:
1.More than 6 feet above grade plane, or

2.More than 12 feet above the finished ground level at
any point.
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Story Above Grade Plane
Section 202

= 7 Thlower foor lave i caseifid as e frst

story above grodo piane . 1o lcor lovel above
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 more than 6 feet above the grade piane.
.

Two stories above grade plane

First story
above grade
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General Building Area Limitations
Section 503

= The area of a building is limited to that
established by Table 506.2, along with any
permitted increase due to the presence of
significant exterior open space at the building’s
perimeter.

= Before calculating the maximum allowable area,
it is necessary to determine the actual floor area
of the building on a story-by-story basis.

9/13/2023

Building Area
Section 202

= For that portion of the building surrounded by
exterior walls and/or fire walls, the building area
is considered the fIQor area within such walls.
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Exterio wals

Building Area
Section 202

= For that portion of the building not surrounded
by exterior walls, the building area is considered
the floor area within the horizontal projection of
the roof or floor above.

Pump istand —, 1/_ Perimeter of “building area”
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Special Building Height and
Area Provisions

Module 4

Special Provisions
Introduction

= |t is important that all special allowances and
limitations in the determination of allowable
building height and area be reviewed for
application.

= Key special provisions include:
= Special industrial occupancies
= Buildings on the same lot
= Basements
= Mezzanines

[s="4
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Special Industrial Occupancies
Section 503.1.1

= Buildings containing special industrial processes
that require large floor areas and/or unusual
heights are exempt from the height and area
limitations of Sections 504 and 506.

= The allowance is limited to low-hazard and
moderate-hazard occupancies housing
manufacturing and energy-producing uses
(typically classified as Groups F-1 and F-2).
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Special Industrial Occupancies
Section 503.1.1

Some of the uses that qualify for
these special allowances
include:

= Rolling mills
= Structural metal fabrication shops
= Foundries

= Production and distribution of
electric, gas or steam power

4
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Buildings on the Same Lot
Section 503.1.2

If two or more buildings are located on the same
lot, they must be:

= Regulated as separate buildings in accordance with
Section 705.3, or

= Considered as portions of one building.
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Buildings on the Same Lot
Section 705.3

= If viewed as separate buildings, an imaginary
line (location determined by the designer) must
be assumed between the buildings to determine
exterior wall and opening protection.

= This approach is consistent with the regulation of
buildings on adjacent lots insofar as fire
separation distance is concerned.
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Buildings on Same Lot
Section 705.3

Building 2

1
Building 1 |
1
I

N\

Assumed imaginary line

9/13/2023

——’ﬂ Buildings 1 and 2 regulated as two separate and distinct buildings
T R
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Buildings on Same Lot
Example 1
Imaginary Imaginary
Imel ) ffﬁ;.‘l?i{?eﬁ'fffn’}'n‘;” fine \\Unlm’_\ited unprotected
/k : penings
Group 5-2 | Group 5-2
Type B |15 =15 Group 52 Type i [ 5 | Group 52
! Type B \ Type B
~—3|2'— \\
“~Na openings
Note: Imaginary line may be located to take best advantage of provisions,
For SI: 1 foot=304.8 mm.
i,
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Buildings on Same Lot

Section 503.1.2

= As an alternative, multiple buildings on the
same lot are permitted to be considered as
portions of single building if the building
height in feet, number of stories of each
building, and aggregate building area of such
buildings is within limits specified in Sections
504 and 506 for a single building.

= Provisions of IBC applicable to aggregate
building area and applicable to each building

i,

m 015 48
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Buildings on Same Lot
Section 503.1.2

Building 1b

\ I
No assumed imaginary line

Building 1a

Buildings 1 and 2 regulated as portions of a single building

9/13/2023
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Buildings on Same Lot
Example 2

A: separate buildings B: single building

Group B Group B
construction B VB
00 sq ft 9,000 sq ft
3 stories 2 stories
401t

Group B ‘ Group B
1111 1 VB
55 fi ‘

i

|
|
| %né.ﬂrucﬁon
|

\
|
\
‘ construction construction |
2 slor{\ltes 2 ilgn:{es |
\
|
\
|

/\ 40
Building$ regulated \ \/
independently for Assumed Aggregate allowable area
allowable heightand area imaginary line limited to 9,000 sq ft as both
buildings regulated as Type VB
Assuming nonsprinklered buildings cansiriichion
Height limited in feet and stories above grade plane

% ;”) based upon Type VB construction of other building
-
oy

and Areas 50
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Basements
Sections 202, 504.3, 504 .4, 506.1.3

= |n the determination of compliance for allowable
building size, basements are not typically included
in a building’s actual height and area.
= Basements are not a factor in building height in feet

because actual height is measured from the grade plane.

= Basements are not a factor in building height in stories
because Table 504.4 regulates allowable number of
stories to only those stories above grade plane.

= Basements are not a factor in building area provided the
total area of such basements does not exceed the area
permitted for a one-story above grade plane building.
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Mezzanines
Section 505

= A mezzanine is a complying intermediate floor
level placed between the floor and ceiling of a
story.

= The use of the mezzanine provisions is a design
option, because an intermediate floor level can
also be considered an additional story.

9/13/2023

Mezzanines
Section 505

The use of mezzanine provisions focuses on the
fact that:

= Mezzanines do not contribute to the number of stories
in the building.

= Mezzanines do not contribute to the building area.

Mezzanines
Section 505

Conditions to qualify as a mezzanine include:

= Aggregate area of mezzanines limited to one-third of
floor area of room where located (2 exceptions allow
for greater percentages).

= Mezzanines to be open and unobstructed to room
where located (5 exceptions allow for partial or full
enclosure of mezzanine area).

= Mezzanines contribute to floor area for fire area size
determination.

Copyright 2016 International Code Council
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Mezzanine Floor Area
Section 505.2.1

The aggregate floor area of all mezzanines cannot
exceed 1/3 of the floor area of that room or
space in which they are located.

Total area of mezzanine(s) < '/, room area

]
-
| S

Plan

9/13/2023

1
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Mezzanine Floor Area
Section 505.2.1, Exception 2

The aggregate floor area of all mezzanines cannot
exceed 1/2 of the floor area of that room or
space in which they are located under very
specific conditions. :

Mezzanine Openness
Section 505.2.3
= A mezzanine is intended to be open and

unobstructed to the room in which the
mezzanine is located.

= Avariety of exceptions allow for the mezzanine
to be enclosed.

0

57
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Mezzanine Openness
Section 505, Exceptions 1 and 3

Paritioning may ba nesalied I it of i fobawing sundions akds:

| K-

9/13/2023

Mezzanines
Section 505.2.3, Exception 2

Mezzanine per Section 505 Two or more exits or
permitted to be fully enclosed — access to exits are provided

Mezzanines
Example 1

Enclosed portion of room not
Complying mezzanine to be included in determination
of floor area of room in which

mezzanine is located

Mezzanine:
* Does not contribute to fioor area for
maximum allowable area
Patoht. e fre aren i 10,000 2q 7 » Does nof contribute as an additional story
= Does contribute to floor area for
fire area size determination

Example:

For 8,000 sq ft building as shown with
2,000 5 ft mezzaning, building area is
8,000 g ft, building is one story in

foot = 0.093 m?.

"m For SI: 1 L
Alowable Heights and Areas

Copyright 2016 International Code Council
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Determining Maximum
Allowable Building Height

Module 5

Allowable Building Height
Introduction

= Once the actual building height is determined, in
both feet and stories above grade plane, it cannot
exceed the allowable height as determined by
Section 504 based on:
= Occupancy classification
= Type of construction

= Where towers, steeples, spires and other rooftop
structures are provided, specific provisions are to
be applied.

Height Increase for Sprinklers
Section 504.1

= The tabular limits on height in both feet and
stories are typically greater where the building is
protected by an automatic sprinkler system.

= Tables 504.3 and 504.4 identify the type of
sprinkler system required to receive any
sprinkler increase.
= S = buildings equipped throughout with an NFPA 13

system
= S13R = buildings equipped throughout with an NFPA
13R system
m 015 bl 63
i
63
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Allowable Height Increase

Section 504.2

= A building with an NFPA 13 sprinkler system
throughout is typically permitted to be 20 feet
and 1 story higher than allowed for a similar
nonsprinklered building.

= This increased height is permitted in addition to
that for allowable area as indicated in Table
506.2.

.
By
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Allowable Height in Feet
Table 504.3

T 7
ALLOVABLE BUILDING HEIGHT IN FEET ABCVE GRADE PLANE
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Allowable Height in Stories
Above Grade Plane
Table 504.4

sobat
ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANE
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oR EXAMp,

=2 Allowable Height Increase
@ Example 1

= Given: A Type VB building classified as a
Group B occupancy.
= Determine: The maximum allowable height
in feet and stories if:
= the building is not sprinklered, and
= if the building is sprinklered.

9/13/2023

1

67

S Allowable Height Increase
@ Example #1

= Solution: Taken directly from Tables 504.3 and
504.4

Group B
Type VB

3 stories
60
2 stories
a0 Max
Max.

Not sprinklered Sprinklered

Group B
Type VB

Height Increases for Sprinklers

1

68

Group R Occupancies

Tables 504.3 and 504.4

= |f the building is a Group R occupancy
sprinklered with an NFPA 13R system, the 1-story
and 20-foot increases are also applied; however,
the building cannot exceed a total of 4 stories or
60 feet in height as reflected in the tables.

0

69
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R XA,

=2 Group R Occupancies
@ Example 2

= Given: A Type IIB building classified as a
Group R-2 occupancy. The building is
sprinklered with an NFPA 13R system.

= Determine: The maximum allowable
building height in feet and stories.

4
o

9/13/2023
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Group R Occupancies

= Solution:
Group R-2
Type lIB
A
Note: Tables 504.3 4 stories
and 504.4 permit 60
75 feetand 5 stories Maximum
where an NFPA 13
sprinkler system is
provided
v
——” NFPA 13R Sprinkler System
- g
| A T 7
o —
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Allowable Height Increase
Tables 504.3 and 504.4

= Occupancies where the installation of an automatic
sprinkler system does not provide for an increase in
allowable height include:
= Group I-2 occupancies in Type 1B, IlI, IV and V buildings.
= Group H-1, H-2, H-3 and H-5 occupancies.

= In these high-hazard occupancies, sprinkler
protection is such an integral part of the building’s
overall protection package that no additional benefit
is granted.

4
o

¥

72

Copyright 2016 International Code Council

24



2015 IBC Mixed Occupancies

Roof Structures
Section 504.3, Exception
The height limitations for towers, spires, steeples

and other roof structures are found in:
= Exception to Section 504.3, which regulates such roof
structures in regard to the contribution to the overall

height of the building.
= Section 1510 deals more with rooftop structures as

independent elements.

s s
73
Roof Structures
Section 504.3
" e, ke or slbeple
f\
[\¥
Ursinitd it of )
R \
| &““ ::’;::ﬂ
| 7\ P combsttie
By |
1 Height Limits of Roof Structures
-m 2015 ble 74
i
74

9/13/2023

Roof Structures
Example

Combustible
Steeple Maximum permitted height
if sprinklered building

60 feet (Table 504.3)
+20 feet (Sec. 504.3, Exc.)
80 feet

Maximum permitted height
if nonsprinklered building

40 feet (Table 504.3)
+20 feet (Sec. 504.3, Exc.)

60 feet
Maximum roof height

* No limit if of noncombustible limited by Table 504.3
and the Exception to
Section 504.3, if applicable

construction

Group A-3
Type VB

For SI: 1 foot = 304.8 mm.

Copyright 2016 International Code Council
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Determining Maximum
Allowable Building Area

Module 6

Allowable Building Area
Section 506

= Building area is limited to that established by
Table 506.2, along with any permitted increase
due to the presence of significant frontage on
open space.

= The table addresses the presence of an
automatic sprinkler system, as well as multistory
conditions, where applicable.

= The entire building must be analyzed for
allowable area compliance, along with the area of
each individual story.

C Allowable Heights and Areas 7

Automatic Sprinkler System Increase
Table 506.2

= The presence of a sprinkler system can provide a
significant increase in allowable area in most
buildings.

= The allowable area increase in Table 506.2 for
sprinkler protection only applies where an NFPA 13
system is provided throughout the building.

= Table 506.2 does not provide for a sprinkler
increase for:
= Group H-1 occupancies

- = Portions of buildings classified as Group H-2 or H-3

C Allowable Heights and Areas I

N

4
—h

78
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REFERTH
TABLE s052*
Opep ALLOWABLE AREA FACTOR (4, .51, 3138, S, s applicae) N SQUARE FEET
Socuemncy. - |sge poathores | TwET TER e TeEw | TwEY
s UL | UL | e | W | iamm | s
Al st [
Y [
NS = Nonsprinklered NS s u
: i
S1= Sprinklered 2-story
L [
SM = Sprinklered Multistory s = i T
£ wo | m
s o[
Ad I UL ]
Partial E
Table L]
506.2 as ] w | w
0]
NS o L
5 si [
£ |
T
[
ey
01 D 13
y &
-4

Frontage Increase
Section 506.3

= An increase in allowable area is permitted for
buildings that have substantial open space
adjacent to the exterior walls (to facilitate fire
department access). Open space greatly limits
the potential for exterior materials to contribute
to a fire within the building.

= To qualify, the yard or public way must have a
minimum width of 20 feet. No allowable area
increase is given unless more than 25% of the
building’s perimeter has complying frontage.

=

Frontage Increase
Section 506.3.2

= The minimum 20-foot public way or open space
adjacent to the building perimeter is to be
measured at right angles from the building
space to the:
= Closest interior lot line, or
= Entire width of a street, alley or public way , or
= Exterior face of an adjacent building on the same lot

=
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Frontage Increase
Section 506.3.3

= Formula to calculate the frontage increase (I;) for
allowable area purposes:

I, = [F/P — 0.25] W/30

Area factor increase due to frontage

F Building perimeter that fronts on a public way or open
space having 20 feet open minimum distance

P = Perimeter of entire building

w = Width of public way or open space per Section 506.3.2

The value of W must be a minimum of 20 feet. Where W exceeds 30 feet, a value
of 30 feet is to be used. (Section 506.3.2)

9/13/2023

<

QOREfAMpQ
/ Frontage Increase
Example

= Given: Yards as shown, and two 60-foot streets.

= Determine: Percentage of frontage increase for allowable
area.

T

I
i
iz
40'[ I's
£
Pl 607 f E :§
I
Centerline of 60" street !
“ 1 Al b A 83
———
83
QOREfAMpQ
‘ Frontage Increase
Example
= Solution:
F_o2s| ¥
IV{F ”"l 30
F =220 feet
P =360 fect
W 40 feet

*Value of 30" to be used as all yards
> 20 are also > 30"

=[0.61 - 025] 1.0
[0.36] 1.0

I, =036

yE

=

84
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Width Limits
Section 506.3.2

= Formula to calculate “weighted average” (W) for
frontage increase purposes:

W= (L Xxwy; + Ly xw, +Lgxws...)[F

w = (Width: weighted average) = Calculated width of open space

L, = Length of a portion of the exterior perimeter wall

W, = Width of open space associated with that portion of the exterior
perimeter wall

F = Building perimeter that fronts on a public way or open space

having a width of 20 feet or more

The value of w, cannot exceed 30 feet.

9/13/2023

<

Weighted Average

Example

= Given: Abuilding fronted by a 60-foot street and three yards,
as shown.

= Determine: The factor, W, to be used in the calculation of I
(area increase due to frontage).

I IZG |
I ;
I 140
J a0y L \n__‘
| " |
| 1
-1 Fo SI: 1 foot = 304X o 60-f street _
m 015 IBC Allowable Heights and Areas 86
i
86
Weighted Average
Example
= Solution:
y 50|k
F 360" P~ 440"
60’ street limited 1o 307)
[ r‘i 10" yard |vlu||!cd lul- m‘“w
(j!i‘- H“‘), 6'% I»l(l‘J

1¢]

Yards/street = 20

I =[082-025p95
1 0.54
= w Woighted Average Calculation
-—
= h.‘ ble Heights and Area 87
- —-
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Width Limits
Section 506.3.2, Exception

= An exception to Section 506.3.2 provides credit
in special cases for those open spaces that are
greater than 30 feet (9144 mm) in width.

= The quantity of W divided by 30 is permitted to
be a maximum of 2 if the building meets all the
criteria for unlimited area buildings in Section
507 except for compliance with the open space
requirements.

1

88

QO‘RE?{AM""K
; Extended Frontage
Example
= Given: A one-story, fully-sprinklered retail

sales building with yards and street, as shown.

= Determine: The percentage frontage increase,
Ik, for allowable area purposes.

=5

< S Extended Frontage
@ Example

= Solution:

E_oac| P W 150(60°) + S0(35) + RO(60')|
P 130 310

»w 35 W

[310 .35 1, [0.42]1.77¢
| 360 (30 I 0.74

[0.67 —025]117

[042]117
4 0.49

*Cannot exceed 2.0 per Section 506.2.1

Frontage Increase Calculation

1

90
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Open Space Limits

Section 506.3.1

= Section 506.3.1 mandates that the open space
used for a frontage increase must be on the
same lot as the building or dedicated for public
use.

= This ensures that the space will remain open
and available. Fire personnel must also be able
to access the open space from a street or fire
lane.

9/13/2023

Open Space Limits
Section 506.3.1

Entire perimeter considered for frontage increase

T Min 20-fowide fire lane® — | Open space to be on same lot or
Min 20-ft-wide fire lane | dedicated for public use and accessed

M H from a street or approved fire lane

*Fire lane need only be provided to
within 150 feet of exterior wall per
Section 503.1.1 of the IFC

Street

L [
Street
For SI: 1 foot = 304.8 mm.

4
o

i

<

92

Open Space Availability
Introduction

= Three issues to consider when evaluating potential yards
for use as open space in the determination of a frontage
increase:
1.What type of public and common spaces are permitted
to be utilized for frontage increases?
2.How is the frontage increase calculated for a common
yard shared by two buildings on the same lot?
3.Does the presence of a fire wall affect the allowable
area calculation for a frontage increase?

4
o

i

<

93
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Open Space Availability
Introduction

= Yards, public ways and other types of open spaces are
expected to be open and relatively unobstructed from the
ground to the sky.

= The decision as to what types of uses are permitted within
the designated open space is left to the building official.

= Parking lots, low level landscaping, light standards and
similar features are often permitted to occupy open space.

= Conversely, the storage and/or display of goods and
similar uses would typically be prohibited.

= The intent is provide effective fire department access and

__”maintaining building separation from site hazards.
]

Open Space Availability
Section 506.3.1

Yards to be accessed by street or fire lane

Flaod-contral channel,
power lines, etc.*

Shared yard
with recorded
covenant*

|
[
1
- Building 3 -‘
|

Yard

Public Open space available
Street ey for area increase
i
[T "May be used when approved by the bulding offcial
- !
-

Open Space Availability
Section 506.3.2

= The entire open space between two buildings on
the same lot is available for a potential frontage
increase for both buildings.

= For the purpose of determining the width of the
yard, no imaginary line between the buildings is
assumed.

= The entire width of the yard can be used by both
buildings.

4
o

i

<

96
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R XA,

=2 Open Space Availability
@ Example

= Given: Buildings 1 and 2, as shown.

= Determine: The percentage frontage
increase for each building.

Area Increases for Open Spaces

1
|
30t yard ‘
|

40- yard
43R yar,

9/13/2023

1 - 30-ft
45-ft yard
[« o Biding 1 yuard Building 2

—75‘ o Open Space Shilrr::‘kxo';::‘:\.:ildings
97
QOREXAM%K X .
; Open Space Availability
Example

= Solution: Because both buildings are located on
the same lot, both buildings may use the 30-foot
yard that separates them for area increase.
Each building may use the total perimeter for
area increase, provided access is available in
accordance with Section 506.3.1.

4
o

F;j‘ .<

98

Open Space Availability
Section 506.3.2, Item 3

= Afire wall separates a single structure into two
buildings. In this case, the use of the fire wall
prohibits the use of the 50-foot yard for a
frontage increase for Building A.

4
-

NE

99

Copyright 2016 International Code Council

33



2015 IBC Mixed Occupancies

of EXAN g,

9/13/2023

73 B -
; Open Space Availability
Example
/ere wall
N — - /
1 Building Building 50K vard |
A B
‘ : A
I 30-ft yard
\
i ¥
For SI: 1 foot = 304.8 mm, Street (60-ft wide)
'm Frontage Decrease Due to Fire Wall
|
-
L 100
100

Allowable Area Determination
Section 506.2

= Determination of the allowable area of a building
differs depending on the conditions presented:
= Single-occupancy, one-story building 506.2.1
= Mixed-occupancy, one-story building 506.2.2
= Single-occupancy, multistory building 506.2.3
= Mixed-occupancy, multistory building 506.2.4

-
oy

<

101

Allowable Area Determination
Single-Occupancy, One-Story
Section 506.2.1

= The allowable area of a single-occupancy

building with no more than one story above
grade plane shall be determined by the following

equation:
A=A+ (NSxI)
A, = Alowable building area
A, = Tabular allowable area factor (NS, S1, or S13R value, as applicable) in
accordance with Table 506.2
NS = Tabular allowable area factorin accordance with Table 506.2 for
nonsprinklered building (regardless of whether building is sprinklered)
i = Areafactorincrease due to frontage in accordance with Section 506.3
-
e B 102
i
102
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< = Total Allowable Area
@ Example 1

= Given: A one-story,

9/13/2023

Type VA building
housing a Group B
occupancy.

Determine: The

{
|
|
|
|
increase). L. 200

maximum allowable 35 220
area if the building is
fully sprinklered
(include frontage
3140 it
reel
-
_“ 0! 103
nlin
103

< Total Allowable Area
@ Example 1

= Solution: A,=A;+ (NS x )

Tabular area (A): 72,000sf S1,T506.2
Frontage increase (NS x Iy): 4,500 sf 18,000x 0.25
Total allowable area (A,): 76,500 sf Additive

The building is limited to 76,500 sf.

4
o

104

F:j'

104

Allowable Area Determination
Mixed-Occupancy, One-Story
Section 506.2.2

= The allowable area of a mixed-occupancy building
with no more than one story above grade plane
shall be determined by the following equation:

A=A+ (NSxI)

= The determination shall comply with the applicable
provisions of Section 508.1 for each applicable
occupancy. Refer to discussion of Section 508.

4
o

¥

105
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o2 Allowable Area Determination
\ Mixed-Occupancy, One-Story
Example

= Given: A one-story, 78,000-square foot, fully
sprinklered building with three occupancy groups as
shown. The building is of Type IIB construction and
adjoins two public ways that qualify for a 25-percent
frontage increase.

Determine: Does the building comply with the
allowable area limitations based on separated
occupancies?

a a a,.
Yyt 4, T, S 107

9/13/2023

2015 1BC Allowable Heights and Areas

<22 Allowable Area Determination
\ Mixed-Occupancy, One-Story
Example

Group B Group M
Ofices Relai Sales | Group A2
A | 26,000 ft
6,000 sq. sqft | R :
40 Straot
40 et

= ?H For S1: 1 square foot = 0.0929 m?.

v _.‘ 2015 1BC Allowable Heights and Areas
- —-

107

107

"2 Allowable Area Determination
\ Mixed-Occupancy, One-Story

Example
= Solution:
ag =46,000 Ag = 92,000 + 0.25(23,000) = 97,750
ay = 26,000 Ay =50,000 + 0.25(12,500) = 53,125
2= 6,000 Ax» = 38,000 +0.25(9,500) = 40,375

46,000 26,000 6,000

' + 107
97,750 53,125 40375

047+049+0.15=1.11> 1.0
1 Conclusion: Building area exceeds allowable area as shown x
-

v “_‘ 2015 1BC Allowable Heights and Areas
-

108
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Allowable Area Determination
Single-Occupancy, Multistory
Section 506.2.3

= The allowable area of a single-occupancy building
with more than one story above grade plane shall
be determined by the following equation:
A, = [A+ (NS x )] x S,
Allowable building area

Tabular allowable area factor (NS, SM, or S13R value, as applicable)
in accordance with Table 506.2

9/13/2023

NS = Tabular allowable area factorin accordance with Table 506.2 for
nonsprinklered building (regardless of whether building is sprinklered)
i = Areafactorincrease due to frontage in accordance with Section 506.3
S, = Actual number of building stories above grade plane, not to exceed
= three. (not to exceed four for 13R sprinklered buildings)
-

Allowable Area Determination
Single-Occupancy, Multistory
Section 506.2.3

= No individual story shall exceed the allowable area
(A,) as determined by the equation:
A=A+ (NSxI)Ix S,

= Using the value of S, =1

g |
= . 20 110
i .
110
QOREXAMAQ
‘ Total Allowable Area
Example 2
= Given: A two-story,
Type VA building 1
housing a Group B
occupancy.
= Determine: The o
220
maximum allowable
area if the building is
fully sprinklered I
(include frontage I 200
increase).
40
Street
g |
Sy 111
i
111
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EXAM,
QOR £

; Total Allowable Area
@ Example 2

= Solution: A, = [A;+ (NS x I)] x S,

Tabular area (A,): 72,000sf S1,T506.2

Frontage increase (NS x Iy): 4,500 sf 18,000x 0.25
76,500 sf Additive

Multistory increase (S,) X 2 2 stories AGP

Total allowable area (A;): 153,000 sf

The building is limited to 153,000 5sf, and no single story is
permitted to exceed 76,500 sf.

9/13/2023

KA, . -
S Allowable Area Determination

Single Occupancy Multistory
Example 3

= Given: A four-story,
Type VA building 1
housing a Group B
occupancy.
Determine: The
maximum allowable
area if the building is
fully sprinklered ‘
(include frontage I oo
increase). )

40
Street

1

<

113

Allowable Area Determination
Single-Occupancy, Multistory
Example 3

Solution: A, =[A;+ (NS x I9] x S,

Tabular area (A): 72,000sf S1,T506.2

Frontage increase (NS x I;): 4,500 sf 18,000x 0.25
76,500 sf

Multistory increase (S,) x 3* Limit on stories

Total allowable area (A,): 229,500 sf

The building is limited to 229,500 sf, and no single story is permitted
to exceed 76,500 sf. If all stories have the same floor area, it would
result in a maximum of 57,375 sf per story.

Copyright 2016 International Code Council
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Allowable Area, 13R Building
Example 3

9/13/2023

Given: A 4-story, Type VA
building housing a Group R-2
occupancy.

Determine: The maximum
allowable area if the building
is fully sprinklered with an

i

220

NFPA 13R system (include o0
frontage increase). i
Street
7
-
v us
115
Allowable Area, 13R Building
Example 3
= Solution: A, =A +(NSx 1) xS,
Tabular area (A,): 12,000sf S13R, T506.2
Frontage increase (NS x Iy): 3,000 sf 12,000x 0.25
Allowable area (A,): 15,000sf Additive

Buildings > 4 stories: x 4 S

a
Building allowable area: 60,000 sf Equation 5-2

Total building allowable area limited to 60,000 sf
No single story is permitted to exceed 15,000 sf

& |

l‘l‘

116

116

Allowable Area Determination
Mixed-Occupancy, Multistory
Section 506.2.4

= Each story of a mixed-occupancy building with
more than one story above grade plane shall

individually comply with the applicable
requirements of Section 508.1.

= |n addition, for those buildings four or more stories
above grade plane, the total building area shall be

such that the aggregate sum of the ratios of the
actual area of each story divided by the allowable
area of such stories does not exceed three.

& |

l‘l‘

117
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Allowable Area Determination
Mixed-Occupancy, Multistory
Section 506.2.4

= Determining compliance with allowable area is
more complicated in multistory mixed-occupancy
buildings.

= Where the building is no more than 3 stories
above grade plane, each floor must be
evaluated independently and comply with the
applicable provisions of Section 508.1. No
additional determination of building floor area is
necessary.

9/13/2023

Allowable Area Determination
Mixed-Occupancy, Multistory
Section 506.2.4

= However, where there are 4 or more stories

above grade plane, each individual story must

comply, as well as the aggregate floor area of all

stories.

= |n such situations, the total building area is limited
such that the sum of the ratios of the actual area of
each story divided by the allowable area of each
story, based on the applicable mixed occupancy
provisions of Section 508.1, is not to exceed 3.

119

"2 Allowable Area Determination
Mixed-Occupancy, Multistory
Example

Given: Afully sprinklered, four-story, Type IIA hotel,
containing a Group A-2 restaurant, Group A-3
meeting rooms and Group M retail stores. The floor
areas of each occupancy are as shown in the
following slide. Inadequate frontage provides for no
area increase.

Determine: Does the building comply with the
allowable height and area provisions of Chapter 5
using the “separated occupancies” method?

v 2015 1BC Allowable Heights and Areas 120
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«e . Allowable Area Determination
\ Mixed-Occupancy, Multistory
Example

A-2

R-1
8,000
square feet 38,000 square feet

Occupancy to be
located no higher
than allowed by
Tables 504.3 and
504.4

R-1
46,000 square feet

R-1
46,000 square feet

R-1
8,000
square feet

M
14,000
square feet

A

A3
24,000 square feet

For SI: 1 square foot = 0.0929 m?,

9/13/2023

2015 1BC Allowable Heights and Areas 121
| A <

EXAn
Palbasi e

Allowable Area Determination
Mixed-Occupancy, Multistory
Example

Height Limitations:

Groups A-2 and A-3 3+1 4 stories max.

Groups R-1 and M 4+1 5 stories max.

Height limits are not exceeded.

Solution for Total Building Area:

Allowable Area per Occupancy Allowable Area per Occupancy
Based on Table 506.2
A-2: 8,000 sf A-2: 46,500 sf
A-3: 24,000 sf A-3: 46,500 sf
M: 14,000 sf M: 64,500 sf
R-1: 138,000 sf R-1: 72,000 sf
- ).
ﬁ 2015 IBC Allowable Heights and Areas 122
e
122
A EXANY . .
<=2 Allowable Area Determination

Mixed-Occupancy, Multistory
Example

Iststory  24,000/46,500 + 8,000/72,000 + 14,000/64,500 = 0.85 OK
2nd story  46,000/72,000 = 0.64 OK

3rd story  46,000/72,000 = 0.64 OK

4th story  8,000/46,500 + 38,000/72,000 = 0.70 OK

Aggregate for building 0.85 + 0.64 + 0,64 + 0.70 = 2.83 < 3 OK

Note: Each floor is analyzed for compliance on a floor-by-floor basis, plus the
building as a whole must also comply.

i1

2015 1BC Allowable Heights and Areas 123

<

123
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Mixed Occupancy Area Determination
Section 506.5

= Further information required to evaluate
allowable building area, as well as height, is
provided in Section 508.

= The evaluation of height and area varies
depending on which of the following options is
chosen by the designer:
= Accessory occupancies
= Nonseparated occupancies
= Separated occupancies

<

124

Additional Limitations and
Allowances

Module 7

125

Unlimited Area Buildings
Section 507

= The provisions of Section 507 allow for buildings
with large floor areas to be constructed with no
requirement for:
= Fire-resistance-rated construction, or
= Fire walls.

= The area limitations of Sections 503 and 506 are
not applicable where compliance with Section 507
is achieved.
Risks have been addressed to the point that the
regulation for allowable area is unnecessary.

C Allowable Heights and Areas 126

£

<
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Unlimited Area Buildings
Section 507

= Concept based on four main criteria:
= Limited height
= Moderate-hazard and low-hazard occupancies
= Significant open frontage
= Sprinkler protection
= This section provides alternative approach to
regulating building size

4
o

9/13/2023

¥

127

Unlimited Area Buildings
Section 507

= Although the allowance for unlimited floor area
typically permits the building to be of any
construction type, the actual type of construction
will be important in the application of other code
provisions, such as:
= Accessory occupancies

= Group H occupancies in unlimited area Group F and
S occupancies

4
o

F:j'

128

128

Unlimited Area Buildings
Section 507.1.1

= The use of the unlimited area provisions is limited to those
occupancies specifically addressed in Section 507, but
other occupancies are permitted where in compliance with
Section 508.2 (Accessory Occupancies).

Unlimitedareabuiklingper Secton507.4

Example:

Group -4 daycare per
Sections 507.1.1an05082
"Dy appllcabla whera day-cara aciby s cansidared 25 subsidary 1o

“““““““““ parsion

4
o

¥

129
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One-story Nonsprinklered Buildings
Section 507.3

= A one-story building housing a Group F-2 and/or
S-2 occupancy is permitted to be unlimited in
area if it is completely surrounded by minimum
60-foot public ways and/or yards.

= An automatic sprinkler system is not required in
order to obtain unlimited area status because
the occupancies involved are not expected to
have any significant fire loading.

& |

9/13/2023

L‘I‘

130

One- and Two-story Sprinklered Buildings
Sections 507.4 and 507.5

= A building of no more than two stories is

permitted to be unlimited in area where:

= The building houses only Group B, F, M, and/or S
occupancies.

= The building is protected with a sprinkler system
throughout.

= Open space and/or public ways at least 60 feet in
width adjoin and surround the building.

& |

131

l‘l‘

131

One-story Group A-4 Occupancies
Section 507.4

= Group A-4 occupancies are granted unlimited
area in a manner consistent with that for B, F, M
and S occupancies with two exceptions:

= The Group A-4 building can be only one story in
height.

= The building’s construction must be of Type |, II, Ill or
V.

& |

l‘l‘

132
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Group A-1 and A-2 Occupancies
Section 507.4.1

= In complying unlimited area buildings housing
Group A-4, B, F, M and/or S occupancies, it is
permissible to include a limited amount of Group
A-1 and A-2 occupancies within the building.

= The type of construction of the building must be
Type |, II, 1l or IV.

9/13/2023

Group A-1 and A-2 Occupancies
Section 507.3.1 (continued)

= The Group A-1 and A-2 occupancies shall be
separated from other spaces as required by
Section 508.4.4 for separated occupancies with
no reduced rating allowed for sprinkler
protection. This will result in a minimum 2-hour
fire-resistance-rated separation.

2015 IBC Allowable Heights and Areas 134
4

Group A-1 and A-2 Occupancies
Section 507.4.1 (continued)

= The floor area of each Group A-1 and A-2
occupancy cannot exceed the maximum
allowable area established in Section 503.1,
which includes any applicable frontage increase.

= All required exits from Group A-1 and A-2
occupancies must discharge directly to the
exterior of the building.

Copyright 2016 International Code Council
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Group A-3 Buildings
Sections 507.6 and 507.7

The area of a Group A-3 occupancy is permitted to
be unlimited under the following conditions:
= Maximum of one story in height.

= Used as a place of religious worship, community hall,
dance hall, exhibition hall, gymnasium, lecture hall,
indoor swimming pool or tennis court.

= Type I, Il or IV construction.

& |

9/13/2023
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136

Group A-3 Buildings
Sections 507.6 and 507.7 (continued)

= No stage, but may contain a platform.

= Fully sprinklered.

= Surrounded and adjoined by minimum 60-foot yards
and/or public ways.

= Assembly floor located within 21 inches of street or
grade level with egress provided by ramps rather than
stairs, where applicable (only required where building
is Type Il or IV construction).

& |
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137

137

Reduced Open Space
Section 507.2.1

= Open space of at least 60 feet must be provided

around complying unlimited area buildings. The

minimum 60-foot width is permitted to be

reduced to 40 feet provided:

= The reduced open space applies to a maximum of 75
percent of the building’s perimeter, and

= A minimum 3-hour fire-resistance rating is required for
any exterior wall facing the reduced open space, and

= Openings in the exterior wall facing the reduced open

space have a minimum fire protection rating of 3
hours.

& |
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Reduced Open Space
Section 507.2.1

= The allowance for reducing the required open space from
60 feet to 40 feet is only permitted for the following
unlimited area buildings:

= One-story nonsprinklered Groups F-2 and S-2 (507.3).

= One-story sprinklered Groups B, F, M, S and A-4 (507.4).

= Two-story sprinklered Groups B, F, M and S (507.5).
= One-story sprinklered Group A-3 (507.6 and 507.7).
= One-story sprinklered motion picture theaters (507.12).

4
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Reduced Open Space
Section 507.2.1

/ opening protectives

| el L i

building per
L er— sconsordsors, | e

|
|
Unlimited-area |
I 507.4, 507 6, o 507.11 |

601 street

“Reduced open space permilled
» Up to 75 percent of building perimeter
* Where exterior wall facing reduced open space
has minimum 3-hour fire-resistance ratin
« Openings in such walls are protected for minimum 3 hours

For SI: | foot = 304.8 mm
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Group H Occupancies
Section 507.8

= Group H-2, H-3 and H-4 occupancies are
permitted to be located in unlimited area
buildings containing Group F and S
occupancies with the following limitations:
= Compliance with the unlimited area provisions of
Sections 507.4 and 507.5 for Group F and S
occupancies.
= Limits on permitted floor area of Group H
occupancies based on whether:
= Located within the building, or
7 = Located on building perimeter

i
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Group H Occupancies
Section 507.8

= Aggregate floor area of Group H occupancies
located at the building’s perimeter limited to 10
percent of the actual building area or Group H
allowable area per Section 506 with any
applicable frontage increase.

= Aggregate floor area of Group H occupancies
not located on perimeter of building are limited
to 25 percent of Group H area limits as specified
in Section 506.

9/13/2023

Other Unlimited Area Buildings
Sections 507.9 through 507.13

The following occupancies are also permitted to be
unlimited in floor area subject to the specific
requirements:
= Mixed-occupancy buildings with Group H-5 (507.9)
= Group H-2 aircraft paint hangars (507.10)
= Group E educational buildings (507.11)
= Group A-1 motion picture theaters (507.12)
= Covered mall buildings and anchor stores (507.13)
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Mixed Occupancies
Section 508

Where two or more distinct occupancies are
located within a building, the provisions of
Section 508 must be applied.

The scope of Section 508 is limited to:
= Occupancy classification.
= Allowable building height.
= Allowable building area.
= Separation.

Copyright 2016 International Code Council
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Mixed Occupancies
Section 508

= Three design options for compliance in mixed-
occupancy buildings are established:
= Accessory occupancies
= Nonseparated occupancies
= Separated occupancies

= Each design option varies in its approach to
allowable building height and area

4
o
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Accessory Occupancies
Section 508.2

Allowable Area and Allowable Height

= The allowable area of any accessory occupancy
is to be based on that of the main occupancy.
= The allowable height and number of stories of

the building shall comply with Section 504 for the
main occupancy of the building.

4
o
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Accessory Occupancies
Section 508.2

" Accessory Occupancy

Group A-3 Assume building is
Conference Room fully ed

Group B

Office Building Itis of Type I8
construction an:

one story in height

Maximum floor area of bullding Is
based totally upon that of the
Group B occupancy.
92,000 Table 506.2
5750  Frontage increase
97,750 Total allowable area in square feet

Area of A y O

4
o
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Accessory Occupancies
Section 508.2

Assume building is
Group B fully sprinklered
and of Type VB
construction.
Group B
Considered as
Group A-3 41~ Accessory Occupancy
Group B Conference
Room (or could also be
AL located on the
Group A-3 conference room ',\\/X\/\ A" 2nd story and/or
is permitted to be located on any story 3rd story)

per Table 504.4 based on the building’s
main occupancy (Group B).

Allowable Height of A y O

Nonseparated Occupancies
Section 508.3

= Occupancies are not required to be separated if
they are in compliance with the provisions of
Section 508.3. If the building is designed in part to
address the most restrictive and most hazardous
conditions that are expected to occur, a fire-
resistance-rated separation is not necessary.

= The worst-case application of the type of
construction (allowable height and area) and fire
protection provisions forms the basis for this

_.x.option.
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Nonseparated Occupancies
Section 508.3

Allowable Area and Allowable Height is:

= Based on the most restrictive allowances for the
occupancies involved.

= Based on the building’s type of construction,
each occupancy is individually evaluated for
height and area in accordance with Section
503.1.
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Nonseparated Occupancies
Section 508.3

= Frontage increases to Table 506.2 are permitted
for open space and sprinkler protection, where
applicable.

= The most restrictive height and area allowance
of the occupancies under consideration is then
applied to the entire building.
= Most restrictive type of construction is applied

9/13/2023
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Nonseparated Occupancies
Section 508.3
Example: Building is to be multistory, fully sprinklered
and of Type VB construction. Frontage increase
of 30% available.
1st story contains Group M and A-2 occupancies
as shown with Group B occupancy above.
Group
Gr’aup 3 A2
Sales Tenant Restaurant
Regulated as 4
Nonseparated Occupancies
Allowable Height and Area of Nonseparated Occupancies
-n.a
2015 152
i
152
Nonseparated Occupancies
Section 508.3.2
Group M Group A-2 Group B
Allowable Arca 20700 19.800 29700
(square feet)
Allowable Height N N
(numbser of stories) X =

Using the nonseparated occupancies method, the maximum allowable
area is 19,800 square feet per story with a maximum of two stories in the
building.

1
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Separated Occupancies
Section 508.4
= This is the only method that potentially requires

a fire-resistance-rated separation between
adjacent occupancies.

= Table 508.4 establishes the degree of fire
resistance that is mandated.

= Provides a balanced approach in the evaluation
of a building’s allowable height and area.

& |
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Separated Occupancies
Section 508.4

Allowable area

= The unity formula is used to determine allowable
area per story. This provides a weighted average
of the allowable areas for the different
occupancies located on each story.

= Compliance is achieved where the sum of the
ratios of the actual floor area divided by the
allowable floor area for each of the occupancies
involved does not exceed 1.

& |
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Separated Occupancies
Section 508.4

Allowable area

= The formula is:

a/A; ta/A; +afAy+...£1.0

Where a;, a, and a; represent the actual floor areas of the individual
occupancies, and A;, A, and A; represent the maximum allowable floor
areas.

& |
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EXAM,
QOR SoMey

Mixed Use and Occupancy
Example

= Given: A one-story, 66,000 square foot,
fully-sprinklered building with three
occupancy groups, as shown. The building
is of Type IIB construction and adjoins two
public ways that qualify for a 25 percent
frontage increase.

= Determine: If the building complies with
the allowable area limitations based on
separated occupancies.

9/13/2023
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of EXANg,

; . Mixed Use and Occupancy
@ Example

Group B Group M
Offices Rolail Sales | GroupA-2
34,000 sf 26,000 sf estaurant
6,000 sf
40' Street
40" Street
—'ﬂ Area of o
ey
- 158
|
- —-

Mixed Use and Occupancy Example

= Solution:
¢ R e
a, =34.000 Ag = 92,000 + 0.25(23,000) = 97,750
a,, =26,000 Ay =50,000 +0.25(12,500) = 53,125
a, -2=6.000 Ay, = 38,000 +0.25(9,500) = 40,375

34000 26,000 6,000
+ %

97,750 53,125 40375

035+049+0.15=099> 1.0

.. Building complies for allowable area as shown.

1
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Separated Occupancies
Section 508.4

Allowable height

= The maximum allowable height of each
occupancy is regulated independently based on
the building’s type of construction.

= An occupancy cannot be located higher than
that permitted by Section 503.1.

9/13/2023

™
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Separated Occupancies
Section 508.4
£ — rosemma
oottt | e PR
3
v v ) @ ke par
—',ﬂ A Height for O
-m 161
S
161

Allowable Height and Area
Use of Fire Walls

= One or more fire walls complying with Section
706 may be also utilized to gain compliance with
allowable height and area.

Example of
structure
Both bulldings “A” and “B” considered
Building “B" separate buildings for purposes of allowable
o B hesght and area
Building “A" 1IB consiruction
Group B 23,000 sq ft
VB construction 3stories
8,000 5q ft
2 stories.
a0t
AN .
“— Fire wall complying with Section 706
ey
| 162
o —
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Special Provisions
Section 510

= Allows for modifications or exceptions to the
general requirements for building areas and
heights, taking precedence over any general
provisions that may apply.

= Because Section 510 permits, rather than
requires, the use of its special conditions, the
provisions are optional.

Special Provisions
Section 510
= Conformance with Section 510 is only required

where the designer intends to take advantage of
the special allowances that are available.
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Horizontal Building Separation Allowance
Section 510.2

= The benefit of Section 510.2 is the ability to
create two separate buildings, one above the
other, for the purpose of applying several
specific code provisions independently to each
building.

Page 85
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Horizontal Building Separation Allowance
Section 510.2

Referred to as “podium” or “pedestal” buildings,
they may be viewed as separate buildings above
and below the required fire separation for these
purposes:

= Determination of allowable area limits.

= Continuity of fire walls.

= Limitation on number of stories (not height in feet).
= Type of construction.

4
-
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Horizontal Building Separation Allowance
Section 510.2

—— Occupancies can include Groups A (OL <300). B,
J R oS nupper ouking

Single bulkding for
height limi in feel

Typal
Gonstruction
Grads plans

Porticns above and below 3-hour horizontal assembly ta be
considarad separate buidings for:

« Alowable area

« Number of stories

« Fire wall continuity

4
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Other Horizontal Building Separations
Section 510

= Additional special provisions are available that
modify the general height and area
requirements, including:
= Sec.510.3  Group S-2 enclosed parking garage
with Group S-2 open parking garage
above

= Sec.510.4  Parking beneath Group R
= Sec.510.7  Open parking garage beneath
Groups A, I, B, Mand R
= Sec.510.8  Group B or M buildings with Group
| S-2 open parking garage above

- g
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International Code Council is a Registered Provider with The American
Institute of Architects Continuing Education Systems. Credit earned on
completion of this program will be reported to CES Records for AIA
members. Certificates of Completion for non-AlIA 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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z
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2015 IBC Allowable Heights and Areas ”p] X 169

169

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.

© International Code Council 2023
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Thank you for participating!!

To schedule a seminar, contact:
The Learning Center™
1-888-ICC-SAFE (422-7233) Ext. 33818
or
E-mail: learn@iccsafe.org
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