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“The Wood Products Council” is a 
Registered Provider with The American 
Institute of Architects Continuing 
Education Systems (AIA/CES), 
Provider #G516.

Credit(s) earned on completion of this 
course will be reported to AIA CES for 
AIA members. Certificates of 
Completion for both AIA members and 
non-AIA members are available upon 
request.

This course is registered with 
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.



Course Description

While mixed‐use buildings—which combine multiple occupancy types and/or functions in a single 
structure—are common, determining how to apply their unique mix of code requirements can be a 
daunting task. To simplify code analysis associated with these buildings, this presentation covers logical, 
code‐compliant steps for a number of topics, including determining allowable building size, separation 
needs, detailing requirements, and the application of special provisions. With an emphasis on the use of 
wood framing in Construction Types III, IV and V, examples, calculations, and details will be presented to 
demonstrate how to navigate the various code requirements associated with mixed‐use buildings while 
maximizing building size and meeting fire and life safety needs.



Learning Objectives

1. Review the basic fire and life safety requirements associated with mixed‐use, wood‐frame structures. 
2. Become familiar with the differences between Construction Types III, IV and V as defined by the 

International Building Code. 
3. Highlight options for determining allowable building size of mixed‐use facilities, including separated 

and non‐separated occupancies, incidental uses and podiums. 
4. Demonstrate how to achieve separation of occupancies with fire barriers, fire walls and horizontal 

assemblies. 



Fire and life safety
ibc

The building code:
• Controls building size
• Regulates type of materials used
• Stipulates fire resistance



School Base Allowable Sizes – IBC Table 503Allowable building size
IBC chapter 5



But…
The code still allows flexibility in building design, 
configuration, construction type, materials and other choices



mid-rise vs. high-rise

IBC 202: High-Rise Building: 

A building with an occupied 
floor located more than 75 
feet above the lowest level 
of fire department vehicle 
access.



base building size
IBC table 503 (2012 IBC)



building configuration options

There are multiple ways to 

classify a building. Challenge 

tradition and Consider all 

options in an effort to achieve 

the most cost effective solution



Photo credit: nicholas wrey courtesy of applied architecture inc.

MIXED USE …



Mixed-use development is a type of urban 
development that blends residential, 
commercial, cultural, institutional, or 

industrial uses, where those functions are 
physically and functionally integrated, and 

that provides pedestrian connections. 

Or, simplistically:

Source: thrall



BUILDING WITH More than one OCCUPANCY GROUP OR 
INTENDED FUNCTION





building configuration options

Many buildings utilize a 

higher construction type 

than necessary due to 

traditional practice. This 

can have an impact on fire 

ratings, materials and 

ultimately cost. 



Allowable building size
In low- to mid-rise building types, Many designers accustomed to steel & 
concrete default to type ii construction

However, nearly identical building size can be achieved 
with wood framing in Type IIIA or IIIB

Additionally, through market data analysis, have shown that 
majority of commercial & multi-family buildings can be type 
v construction

Why is the construction type selection 
so important?



base building size
IBC table 503



Construction types
IBC 2015 Tables 504.3 & 504.4Allowable Building Height



Construction types
IBC 2015 Table 506.2Allowable Floor Area
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Construction type differences
IIIA IIIB IV VA VB

Exterior Wall
Materials

FRTW FRTW FRTW Any wood Any wood

Exterior Brng
Wall Rating

2 Hr 2 Hr 2 Hr 1 Hr 0 Hr

Interior 
Elements

Any wood Any wood Heavy Timber Any wood Any wood

Fire wall 
materials

Non-combustible Non-
combustible

Non-
combustible

Any Any

Building Size Usually 2nd

largest
typically same # 
of stories as IV 
but smaller area

Comparable to 
VA, larger in 
some cases, 
smaller in 
others

Usually largest
Typically same 
# of stories as 
IIIA but larger 
area

Comparable to 
IIIB
Typically 1-2 
stories less 
than IIIA and IV

Smallest
Typically 1 
story less than 
VA and ½ to 2/3 
area of VA



building configuration options
Start with the lowest common denominator option & work up. Don’t assume that a 

certain construction type, occupancy separation, etc. will be required simply based on 

use of certain materials or presence of certain occupancies

Image credit: neo studio 



Occupancy 1

Occupancy 2 Occupancy 3

Mixed occupancy buildings
IBC 508



Mixed occupancy buildings
IBC 508

Start with unseparated occupancies, using special provisions and/or other 

special design allowances as needed. Work up from there.



Allowable building size
IBC 508

Non-separated occupancies

Occupancy 1

Occupancy 2

Most restrictive requirements of all 
occupancies apply for:

• Fire Protection Systems (Chapter 9)
• Allowable Height and Area

Other requirements for each portion based 
upon occupancy of that portion (i.e. egress, 
others)
No fire separation between occupancies 
required*

*Hazardous occupancies require separation.



Non-separated occupancies
IBC 508.3

Occupancy 1 Occupancy 1 Occupancy 2 Occupancy 2

Occupancy 1 Occupancy 2

Acceptable Height 
& Area?

Acceptable Height & 
Area?

No Separation 
Required*

Yes

Yes



Allowable building size
IBC 508

Non-separated occupancies example

Regional dispatch 
Office (b)
30,000 sf

Warehouse Storage (s-1)
41,200 sf

• 1 story building
• Total building area = 71,200 sf
• IBC section 903 does not require 

an automatic sprinkler in group B 
buildings but it does for S-1 
buildings with fire area > 12,000 
sf (903.2.9)

• NFPA 13 sprinkler required 
throughout building



Allowable building size
IBC 508

Non-separated occupancies example cont’d

Regional dispatch 
Office (b)
30,000 sf

Warehouse Storage (s-1)
41,200 sf

Construction type options
• VB: inadequate for both
• VA: ok for b, inadequate for s-1
• IIIB: ok for b, inadequate for s-1
• IIIA: works for both, use type IIIA

Allowable 1 Story Building Area

VB VA IIIB IIIA

Group B 36,000 sf 72,000 sf 76,000 sf 114,000 sf

Group S-1 36,000 sf 56,000 sf 70,000 sf 104,000 sf

Assumptions:
Nfpa 13 sprinkler throughout. 

no frontage increase.

No Separation 
Required



Mixed occupancy buildings
IBC 508

Example: urban infill project

3 story building
1 story below grade: 12,000 sf parking

1st floor: 9,500 sf parking, 1,200 sf 
insurance agency, 1,300 sf print shop
2nd floor: 2,400 sf martial arts studio, 
9,600 sf apartments
3rd floor: 12,000 sf apartments

NFPA 13 sprinkler system throughout building; 
enclosed parking garage,  grade to mean roof 
height = 38 ft



Mixed occupancy buildings
IBC 508

Parking 
(s-2)

Insurance
agency (b)

Print Shop 
(b)

Martial Arts 
Studio (B)

Apartments 
(R-2)

3rd floor - - - - 12,000 sf

2nd floor - - - 2,400 sf 9,600 sf

1st floor 9,500 sf 1,200 sf 1,300 sf - -

basement 12,000 sf - - - -

Per ibc 503 & 506, basement does not need 

to be included in area and story 

calculations



Mixed occupancy buildings
IBC 508

S-2 b R-2 Actual Building

Allow. # stories 3 3 3 3

Allow. height 60 ft 60 ft 60 ft 38 ft

Allow. area/floor 40,500 sf 27,000 sf 21,000 sf 12,000 sf

Allow. Total area 121,500 sf 81,000 sf 63,000 sf 36,000 sf

try type vb construction:

Most restrictive occupancy group, r-2 works for total building. 

Use non-separated, type vb construction



Mixed occupancy buildings
IBC 508

This 3 story, type vb mixed-use building can be fully framed with wood 

and can have non-separated occupancies

• No podium is necessary
• No fire resistance rated separation 

between occupancies is necessary (unless 
required by other code provisions)

• Even if other materials are used in parts of 
the building, can still be type VB 
construction



separated occupancies



Allowable building size
IBC 508

separated occupancies

Requirements of code for each portion 
based upon occupancy of that portion

Allowable Height of each occupancy 
based upon construction type and 
occupancy

Allowable Area of each story
Sum of actual area over allowable 
area of each occupancy ≤ 1.0

Occupancy 1

Occupancy 2



Separated occupancies
IBC 508.4

A1
Allowable Area for Occupancy 1

Separation Per
Table 508.4

+ A2
Allowable Area for Occupancy 2

≤ 1.0

Check Performed for each Story.
Separation by Fire Barriers and Horizontal Assemblies

Occupancy 1

Occupancy 2



Separated occupancies
IBC table 508.4

NP = Not Permitted
N = No Separation Required

Separation accomplished with:
Walls: fire barriers (ibc 707)
Floors: horizontal assemblies (ibc 711)



Separated occupancies
IBC 508.4

separated occupancies example

Regional dispatch 
Office (b)
30,000 sf

Warehouse Storage (s-1)
41,200 sf

• 1 story building
• Total building area = 71,200 sf
• IBC section 903 does not 

require an automatic sprinkler 
in group B buildings but it does 
for S-1 buildings with fire area 
> 12,000 sf (903.2.9)

• NFPA 13 sprinkler required 
throughout building



Allowable building size
IBC 508

Regional dispatch 
Office (b)
30,000 sf

Warehouse Storage (s-1)
41,200 sf

Construction type options
• VB: 30,000/36,000 + 41,200/36,000 = 

1.98 > 1.0 inadequate
• VA: 30,000/72,000 + 41,200/56,000 = 

1.15 > 1.0 inadequate
• IIIB: 30,000/76,000 + 41,200/70,000 = 

0.98 < 1.0 ok. Use type IIIb

Allowable 1 Story Building Area

VB VA IIIB IIIA

Group B 36,000 sf 72,000 sf 76,000 sf 114,000 sf

Group S-1 36,000 sf 56,000 sf 70,000 sf 104,000 sf

Assumptions:
Nfpa 13 sprinkler throughout. no 

frontage increase.

Separation per 
508.4



Separated occupancies
IBC table 508.4

NP = Not Permitted
N = No Separation Required

Separation accomplished with:
Walls: fire barriers (ibc 707)
Floors: horizontal assemblies (ibc 711)

For this example, no 
separation required



Separated occupancies
IBC table 508.4

Multi-story separated 
occupancy buildings

Image credit: CUBE 3 Studio LLC & Rixon Photography



Separated occupancies
IBC 2012 506.5 & 508.4 / IBC 2015 506.2.4 & 508.4

Multi-story separated occupancy buildings

Separation Per
Table 508.4

sum of ratios of actual area/allowable area for 
all occupancies per floor: 

≤ 1.0 for 1 story building
≤ 2.0 for 2 story building
≤ 3.0 for 3 or more story building
No floor can have a ratio > 1.0

Occupancy 1 Occupancy 2

Occupancy 1Occ. 3

Occupancy 1Occ. 3

Occupancy 1 Occupancy 4

Level 1

Level 2

Level 3

Level 4

Also between occ. 1 & occ. 3

Elevation view



Separated occupancies
IBC 508.4

4 story building

• Total building area = 120,000 SF
• Occupancy 1 = apartments (R-2)
• Occupancy 2 = retail (M)
• Occupancy 3 = restaurant (A-2)
• Occupancy 4 = professional offices (B)

• IBC section 903.2.8 requires buildings 
containing group R fire areas to be 
sprinklered throughout the building

• Provide NFPA 13 sprinkler throughout 
building

Occupancy 1 Occupancy 2

Occupancy 1Occ. 3

Occupancy 1Occ. 3

Occupancy 1 Occupancy 4

Level 1

Level 2

Level 3

Level 4

Multi-story separated 
occupancy example

Occ. 4

Elevation view



Separated occupancies
IBC 508.4

Apartments (r-2)
21,000 sf

Retail (m)
9,000 sf

Level 1 floor plan

Multi-story separated occupancy example

Apartments (r-2)
17,400 sf

Restaurant (a-2)
12,600 sf

Level 2 floor plan



Separated occupancies
IBC 508.4

Apartments (r-2)
15,200 sf

Level 3 floor plan

Multi-story separated occupancy example

Apartments (r-2)
24,400 sf

Restaurant (a-2)
12,600 sf

Level 4 floor plan

Office (b)
2,200 sf Office (b)

5,600 sf



Separated occupancies
IBC 503

Multi-story separated occupancy example

Allowable floor Area / # of stories

VB VA IIIB IIIA

Group a-2 18,000 sf / 2 34,500 sf / 3 28,500 sf / 3 42,000 sf / 4

Group B 27,000 sf / 3 54,000 sf / 4 57,000 sf / 4 85,500 sf / 6

Group m 27,000 sf / 2 42,000 sf / 4 37,500 sf / 3 55,500 sf / 5

Group r-2 21,000 sf / 3 36,000 sf / 4 48,000 sf / 5 72,000 sf / 5

With full nfpa 13 sprinkler increases but no frontage increase



Separated occupancies
IBC 508.4

Level 1 floor plan

Multi-story separated occupancy example

Try construction type va:
va: 21,000/36,000 + 9,000/42,000 = 
0.80

Allowable height & stories:
R-2: 70 ft, 4 stories - ok
M: 70 ft, 4 stories - ok

Apartments (r-2)
21,000 sf

Retail (m)
9,000 sf



Separated occupancies
IBC 508.4

Multi-story separated occupancy example

Level 2 floor plan

Try construction type va:
va: 17,400/36,000 + 12,600/34,500 =                  
0.85

Allowable height & stories:
R-2: 70 ft, 4 stories - ok
A-2: 70 ft, 3 stories - ok 

Apartments (r-2)
17,400 sf

Restaurant (a-2)
12,600 sf



Separated occupancies
IBC 508.4

Level 3 floor plan

Multi-story separated occupancy example

Try construction type va:
va: 15,200/36,000 + 12,600/34,500 + 
2,200/54,000 = 0.83 

Allowable height & stories:
R-2: 70 ft, 4 stories - ok
A-2: 70 ft, 3 stories - ok 
B: 70 ft, 4 stories - ok

Apartments (r-2)
15,200 sf

Restaurant (a-2)
12,600 sf

Office (b)
2,200 sf



Separated occupancies
IBC 508.4

Multi-story separated occupancy example

Level 4 floor plan

Try construction type va:
va: 24,400/36,000 + 5,600/54,000 = 
0.78 

Allowable height & stories:
R-2: 70 ft, 4 stories - ok
B: 70 ft, 4 stories - ok

Apartments (r-2)
24,400 sf

Office (b)
5,600 sf



Separated occupancies
IBC 508.4

Occupancy 1 Occupancy 2

Occupancy 1Occ. 3

Occupancy 1Occ. 3

Occupancy 1 Occupancy 4

Level 1

Level 2

Level 3

Level 4

Multi-story separated occupancy example

Occ. 4

sum of ratios of actual area/allowable area for all 
occupancies per floor: 

0.78 + 0.83 + 0.85 + 0.80 = 3.26 > 3.0 inadequate; 
type va can’t be used
Use type iiib

0.78

0.83

0.85

0.80

Elevation view



Separated occupancies
IBC table 508.4

NP = Not Permitted
N = No Separation Required

R-2 to b, m, a-2: 1 hr walls and floors
A-2 to m: 1 hr floor



Fire barriers
IBC 707What is a fire barrier?

• May be constructed with any materials 
permitted by the construction type

• Occupancy separation: Fire resistance 
ratings per IBC Table 508.4

• Required to extend from top of the 
foundation/floor below to underside of 
floor/roof sheathing, slab or deck above

• Supporting construction required to have 
same fire-resistance rating as the fire 
barrier being supported

• Other requirements for openings, 
penetrations, joints

2012 IBC Code & Commentary



Fire barriers
IBC 707

Common Detailing Method: Fire Barrier & membrane extend to underside of floor deck above 



Allowable building size

Heights and areas 
calculator – free tool

http://www.woodworks.org/design-and-
tools/design-tools/online-calculators/

Handles Separated Occupancies
Non-Separated Occupancies (Check “both”)



Separate Buildings

example:

5 story hotel



example:
5 story hotel
1st floor: lobby, restaurant, fitness center, conference rooms, residential
2nd-5th floors residential

5-story, type III (with or without firewalls for area limitations)
Mixed-use on 1st floor handled with separated/non-separated occupancies 
considering all floors

Separate Buildings



example:

T- and l-shaped buildings – common in 

hotels, often with large floor areas

Separate Buildings



These building configurations may lend 
themselves well to use of firewalls at 
building intersections. 
Minimize length/impact of firewall 
while maximizing allowable building 
area
may allow lower construction type (i.e. 
type IIIB instead of IIIA)

firewall

Building 1

Bu
il

di
ng

 2

Building 3

Separate Buildings



Fire walls
IBC 706

separate buildings – fire walls
Each portion of a building separated 
by one or more fire walls shall be 
considered to be a separate building

Building 1 Building 2

Fire Wall per
IBC 706



Special provisions
IBC 510.5Group r-1 & r-2, type iiia buildings

• Height limitation increased to 6 stories & 75 ft

• First floor assembly above the basement has a fire-resistance 
rating  of not less than 3 hours

• Floor area is subdivided by 2-hour fire- resistance-rated fire walls  
into areas of not more than 3,000 square feet

Image Credit: IBC code commentary



Special provisions
IBC 510.2

Horizontal building separation
often called podium provision:
• Considered separate buildings above and 

below for purposes of area calculations if:

• Overall height in feet is still limited to min of 
either building

• 3hr rated horizontal assembly

• Building below is Type 1A with sprinklers 

• Occupancy restrictions above and below



Special provisions
IBC 510.2

Increases allowable stories… not allowable building height 

5 story Type III Building 5 story Type III Building
On Top of a Type IA Podium

Ty
pe

 IA

3Hr

Horizontal building separation



Special provisions
IBC 510.2

IBC Provisions for Mixed-Use podium have been evolving.

IBC 2006 2009 2012 2015

Section 509.2 509.2 510.2 510.2

Upper 
Occupancy

A, B, M, R or S

Lower 
Occupancy

S-2 Parking A, B, M, R or S-2 Parking Any Except H

Podium Height 1 Story No Restriction

Ty
pe

 IA
3Hr

2015 IBC ALLOWS MULTIPLE PODIUM STORIES ABOVE GRADE.



example:
5 story hotel
1st floor: lobby, restaurant, fitness center, conference rooms, residential
2nd-5th floors residential

4-story, type VA over 1 story type IA (podium provision – IBC 510.2)
Mixed-use on 1st floor handled with separated/non-separated occupancies 
considering that floor only

Separate Buildings



Special provisions
IBC 510.2

6 & 7 story mixed-use possibilities

5 stories of type iii
Over 1 story podium

Photo credit: Matt Todd & PB Architects

5 stories of type iii
Over 2 story podium



Image Credit: Michael Green Architects/Hines Group

Special provisions
IBC 510.2

7 story mixed-use possibilities

6 stories of type iiia or iv
Over 1 story podium



Mixed-use building 

analysis flow chart
Do sub-occupancies 

classify as incidental or 
accessory?

Does bldg size 
work w/non-

separated occ?

Use non-
separated occ

no

yes

yes

Does bldg size work 
w/incidental or 
accessory occ?

yes

Use incidental or 
accessory occ

no

no

Does bldg size work 
w/separated occ?

Use separated occ

yes

no

Options:
Change construction type
Use Special Provisions (eg. podium)
Use Fire wall(s)

Also check IBC 303 
provisions (small 
assembly spaces, 

etc.)



Questions?

This concludes The American Institute of 
Architects Continuing Education Systems Course

Anthony Harvey, PE
Regional Director – WoodWorks
(513)9222‐3038
anthony.harvey@woodworks.org
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