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Course Objectives

 To identify when buildings have Mixed 
Occupancies.

 To learn the different options for mixed 
occupancies.

 To identify the requirements of other parts 
of the code on the Mixed Occupancy 
buildings.

 To learn the application of the Mixed 
Occupancy options on a multi-story building.

What is Mixed Use?

 SECTION 302.1  STRUCTURES WITH 
MULTIPLE OCCUPANCIES OR USES 
SHALL COMPLY WITH SECTION 508.

What is Mixed Use?

 508.1 GENERAL. WHERE A BUILDING 
CONTAINS MORE THAN ONE 
OCCUPANCY GROUP, THE BUILDING 
OR PORTION THEREOF SHALL COMPLY 
WITH THE APPLICABLE PROVISIONS OF 
SECTION 508.2, 508.3 OR 508.4, OR A 
COMBINATION OF THESE SECTIONS.
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What are the Options?

 Separate Buildings 
 Section 508.2 – Accessory Occupancies
 Section 508.3 – Nonseparated Occupancies
 Section 508.4 – Separated Occupancies
 Section 509.   – Incidental Uses
 Section 414.2 -- Control Areas
 Combination of the above

Who’s option is it?

 The Building Official?
 The Building Owner?
 The Plan Reviewer?
 The Fire Official?
 The AHJ? 

 The Designer chooses the option used.

Occupancy Classifications

 A – Assembly
 B – Business
 E – Education
 F – Factory
 H – High-hazard
 I – Institutional

 M – Mercantile
 R – Residential
 S – Storage
 U – Utility and 

Miscellaneous
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Separate Buildings

 Occupancies are in separate buildings 
divided by fire walls of the required fire 
resistance rating or by a separation 
distance and/or fire resistant exterior 
walls.

 Table 706.4 (fire wall ratings)
 Table 602 (exterior walls)

 Imaginary property line for buildings on the 
same lot.

Table 706.4

Table 602
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Accessory Occupancies
 Ancillary to the main use.
 Not more than 10% of the main use.
 Not more than permitted by Table 506.2 

for a non-sprinklered building.
 Exception for Small Assembly Uses (< 750 sq. 

ft)
 Exception for Assembly Areas to Use Group E.
 Exception to Religious educational and small 

assembly uses.

 No Separation required.

Nonseparated Occupancies

 Classify each potion of the building according to 
use.

 Type of construction based upon most 
restrictive.

 Apply other provisions of the code based upon 
the use of the individual space.

 High rise and fire protection requirements apply 
throughout.

 No fire separations required.
 Design for the worst case.

Separated Occupancies

 Classify each portion separately by use.
 Separate by vertical fire barriers and 

horizontal assemblies.
 Rating of separations based upon Table 

508.4
 Height of each floor must comply with 

limits of 503.1
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Table 508.4

Table 504.3 Height in Feet

Table 504.4 
Stories
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Table 504.4 Stories Con’t

Separated Occupancies (con’t)

 In each story, the building area shall be 
such that the sum of the ratios of the 
actual building area of each separated 
occupancy divided by the allowable 
building area of each separated occupancy 
shall not exceed1.

 The “unity equation”.
 ∑ (Actual Area ÷ Allowable Area) ≤ 1

Separated Occupancies (con’t)

 506.2.4 Mixed-occupancy, multistory 
buildings. For buildings with more than 
three 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 shall not exceed three. 
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“Nonseparated Separated” 
Occupancies

 Some of the uses do not require fire 
ratings in order to be considered 
separated.

 Look at the “groupings” of uses in Table 
508.4.

 Look where “N” appears in the table.

Table 508.4

Incidental Uses
 Incidental to the main occupancy.
 Not really a different occupancy.
 Table 508.2.5 establishes separation 

requirements, if any.
 Required separations are provided by a fire 

barrier or horizontal assembly.
 If automatic fire extinguishing system is used 

the use must be enclosed to prevent the 
passage of smoke.
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Table 509

Control Areas

 By use of control areas, high hazard uses 
can exist in mixed use buildings.

 Control area walls are different than 
separation of incidental use areas.

 The High Hazard Use is classified the 
same as the adjacent use.

Control Areas
Table 414.2.2
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A Combination of Options

 Can use separated occupancies for one 
portion of a building.

 Can use non-separated occupancies for 
another portion of the building.

 Can use accessory occupancies where 
applicable.

 May still have incidental occupancies.
 Can have Control Areas.

The Factory Question

F-1
10,500

B
1,000

Accessory Occupancy?

 Is It accessory to the main use?
 Is it less than 10% of the main use?
 Is it less than the allowable area in Table 

506.2? (Without increases)
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The Factory Question

F-1
10,500

B
1,000

It is an Accessory Occupancy
No Separation is Required

The Factory Question (2)

Is it an Accessory Occupancy

The Factory Question (2)

S-1 Occupancy 1,000,350 s.f.
A-2 Occupancy 13,358 s.f.
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Accessory Occupancy?

 Is It accessory to the main use?
 Is it less than 10% of the main use?
 Is it less than the allowable area in Table 

506.2? (Without increases)

Accessory Occupancy?

 508.2.3 Allowable building area. 
Aggregate accessory occupancies shall not 
occupy more than 10 percent of the floor 
area of the story in which they are located 
and shall not exceed the tabular values for 
nonsprinklered buildings in Table 506.2 for 
each such accessory occupancy.

The Factory Question (2)

S-1 Occupancy 1,000,350 s.f.
A-2 Occupancy 13,358 s.f.
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The Factory Question (2)

13,358 s.f. of A-2 (or A-3) Occupancy 
is too big to be an accessory

occupancy to any use 

Could we just make it an 
unlimited area building?

The Factory Question (2)

UNLIMITED AREA BUILDING
507.4.1 Mixed occupancy buildings with Groups A-1 
and A-2. Group A-1 and A-2 occupancies of other than Type 
V construction shall be permitted within mixed occupancy 
buildings of unlimited area complying with Section 507.4, 
provided all of the following criteria are
met:
1. Group A-1 and A-2 occupancies are separated from other 
occupancies as required for separated occupancies in Section 
508.4.4 with no reduction allowed in the fire-resistance 
rating of the separation based upon the installation of an 
automatic sprinkler system.

The Factory Question (2)

S-1, A-3 Occupancy 
1,000,350 s.f. Unlimited Area Building
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Table 508.4

The Factory Question (3)

F-1
8,000

B
3,000

Accessory Occupancy?

 Is It accessory to the main use?
 Is it less than 10% of the main use?
 Is it less than the allowable area of Table 

506.2? (Without increases)

 It Cannot be considered an accessory use.
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Nonseparated Occupancy?

 Classify each potion of the building according to 
use.

 Type of construction based upon most 
restrictive.

 Apply other provisions based upon the use of 
the individual space.

 High rise and fire protection requirements apply 
throughout.

 No fire separations required.

The Factory Question (3)

F-1
8,000

F-1 (B)
3,000

No Separation is Required

The Factory Question (4)

F-1
11,000

B
3,000
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Nonseparated Occupancy?

 Classify each potion of the building according to 
use.

 Type of construction based upon most 
restrictive.

 Apply other provisions based upon the use of 
the individual space.

 High rise and fire protection requirements apply 
throughout.

 No fire separations required.

The Factory Question (4)

F-1
11,000

B
3,000

No separation required for mixed uses 
but sprinklers needed because of fire area 
size and Section 903.2.4. 

The Factory Question (4)

903.2.4 Group F-1. An automatic sprinkler 
system shall be provided throughout all buildings 
containing a Group F-1 occupancy where one of 
the following conditions exists:
1. A Group F-1 fire area exceeds 12,000 square 
feet
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The Factory Question (4)

FIRE AREA. The aggregate floor area 
enclosed and bounded by fire walls, fire barriers, 
exterior walls or horizontal assemblies of a 
building.

Table 508.4

The Factory Question (4)

901.7 Fire areas. Where buildings, or portions thereof, 
are divided into fire areas so as not to exceed the limits 
established for requiring a fire protection system in 
accordance with this chapter, such fire areas shall be 
separated by fire barriers constructed in accordance 
with Section 707 or horizontal assemblies constructed 
in accordance with Section 711, or both, having a fire-
resistance rating of not less than that determined in 
accordance with Section 707.3.10.
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The Factory Question (4)

Use Table 707.3.10 (not Table 508.4) to 
separate fire areas.

The Factory Question (5)

F-1
11,000

B
2,200

F-1
8,000

B
1,500

The Factory Question (5)
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The Factory Question (5)

F-1
11,000

B
2,200

F-1
8,000

B
1,500

Three hour fire barrier

Mixed Occupancy Example

Building #2
44,700

Building #3
9,960

Building #1
25,600

Mixed Occupancy Example

A – 3
6,500 s.f.
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Building #2
44,700

Building #3
9,960

Building #1
25,600

Mixed Occupancy Example

1008’ Total Perimeter

Building #2
44,700

Building #3
9,960

Building #1
25,600

Mixed Occupancy Example

812’ Perimeter with open frontage

812’ ÷ 1008’ = 81%

Mixed Occupancy Example
 It is not accessory to the other uses in the 

center.
 Allowable area for A-3 from table 506.2 is 

9,500 square feet.
 9,500 + (3) 9,500 + (.81-.25) 9,500 = 

43,320
 44,700 > 43,320
 The building is too big for nonseparated

occupancies. 
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A-3 Occupancies
36,780

Building #3
9,960

Building #1
25,600

Mixed Occupancy Example

B 
Occ’s
7,920

Mixed Occupancy Example

 In each story, the building area shall be 
such that the sum of the ratios of the 
actual building area of each separated 
occupancy divided by the allowable 
building area of each separated occupancy 
shall not exceed 1.

Actual A-3 Actual B
Allowable A-3 + Allowable B + < or = 1

Doing the math

36,780 7,920
43,320 + 103,730 + 0.9254

Type IIB Construction
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Doing the math

Project Name:

Project Address:

Number of Stories

Sprinkler System (Y/N)

NFPA 13 System (Y/N)

Total Building Perimeter

Building Perimeter on an Open Space

Minimum Width of Open Space

Height and Area Analysis

A-3
20,000

E
10,000

B
7,000

A-2
13,000

Non-Separated, Separated Occupancies

Non-Separated, Separated Occupancies

 Presumptions
 Sprinklered
 Type IIB Construction
 Fully Accessible Perimeter
 Total Building Area 50,000 Square Feet
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Non-Separated, Separated Occupancies

 Try Non-Separated Mixed Occupancy
 A-2 Occupancy Will Control
 Tabular Area = 9,500 Square Feet
 Max Area = 9,500 x 4.75 = 45,125 sf
 50,000 > 45,125
 Won’t work

Non-Separated, Separated Occupancies

 Try Unlimited Area Building
 One Story = Yes
 Open Yard on All Sides = Yes
 Sprinklered = Yes
 A-2 Occupancy = No Section 507.3
 Must be Separated per Section 507.3.1
 No reduction for sprinklers
 2 hours per Table 508.4

A-3
20,000

E
10,000

B
7,000

A-2
13,000

Non-Separated, Separated Occupancies
As an Unlimited Area Building

2 Hour 
Rated Wall
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Non-Separated, Separated Occupancies

 Try Separated Occupancies
 Separate each Occupancy
 Check the Ratio

Actual A-2 Actual A-3 Actual B Actual E

Allow able A-2 + Allow able A-3 + Allow able B + Allow able E < or = 1

13,000 20,000 7,000 10,000

45,125 + 45,125 + 109,250 + 68,875 0.9406

Table 508.4

A-3
20,000

E
10,000

B
7,000

A-2
13,000

Non-Separated, Separated Occupancies

1 Hour 
Rated Wall
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Non-Separated, Separated Occupancies

 Separating the B Occupancy
 Check the Ratio
 Same as before

Actual A-2 Actual A-3 Actual B Actual E

Allow able A-2 + Allow able A-3 + Allow able B + Allow able E < or = 1

13,000 20,000 7,000 10,000

45,125 + 45,125 + 109,250 + 68,875 0.9406

Non-Separated, Separated Occupancies

 Try Non-Separated Occupancies
 Combine B and E
 Check the Ratio

Actual A-2 Actual A-3 Actual E

Allow able A-2 + Allow able A-3 + Allow able E < or = 1

13,000 20,000 17,000

45,125 + 45,125 + 68,875 0.9761

A-3
20,000

E
10,000

B
7,000

A-2
13,000

Non-Separated, Separated Occupancies

No Rated 
Walls
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Mixed Use Design Options

 That is why you let the designer decide!

B
10,000

B
10,000

A-2
6,000

B
4,000

B
10,000

Restaurant on Top

What type of Construction is required?

Restaurant on Top

What type of Construction is required?

508.4.3 Allowable height. Each separated 
occupancy shall comply with the building height 
limitations based on the type of construction 
of the building in accordance with Section
503.1.

As a separated or nonseparated mixed occupancy 
the construction type would need to be 2A or 3A 
in order to allow a 4 Story A-2 Occupancy 
building.
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Table 504.4

B
10,000

B
10,000

A-2
6,000

B
4,000

B
10,000

Restaurant on Top

With Type 2A or 3A Construction.

B
10,000

B
10,000

A-2
6,000

B
4,000

B
10,000

Restaurant on Bottom
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Table 504.4

Restaurant on Bottom

B
10,000

B
10,000

A-2
6,000

B
4,000

B
10,000

Restaurant on Bottom
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Four or more story building

 Four story hotel
 Type VA construction
 Sprinklered
 Fully Accessible Perimeter

Four or more story building

B
(Offices)

1,000

A-3
(Pool)
4,000

R-1
(Rooms)

2,000

A-3
(Lobby)
6,000

A-2
(Banquet)

10,000

 First Floor

Four or more story building

R-1
(Rooms)
20,000

 Upper Floors
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Four or more story building

B
(Offices)

1,000

A-3
(Pool)
4,000

R-1
(Rooms)

2,000

A-3
(Lobby)
6,000

A-2
(Banquet)

10,000

 First Floor

Four or more story building

 Check first floor

Actual A-2 Actual A-3 Actual B Actual R-1

Allow able A-2 + Allow able A-3 + Allow able B + Allow able R-1 < or = 1

10,000 10,000 1,000 2,000

43,125 + 43,125 + 67,150 + 45,000 0.5231

Separated Occupancies (con’t)

 506.2.4 Mixed-occupancy, multistory 
buildings. For buildings with more than 
three 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 shall not exceed three. 
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Four or more story building

 Check Building

Actual A-2 Actual A-3 Actual B Actual R-1

Allow able A-2 + Allow able A-3 + Allow able B + Allow able R-1 < or = 3

10,000 10,000 1,000 62,000

43,125 + 43,125 + 67,150 + 45,000 1.8563

Questions?

Thank You!

And Have Fun Playing in the MUD


