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CONTINUING EDUCATION CREDIT
AIA/CES

This course is not registered with 
the American Institute of 
Architects Continuing Education 
System (AIA/CES) for continuing 
professional education. However, 
1.0 hour of non-HSW credit can be 
submitted to AIA/CES through self-
reporting. To self-report credit, log 
into the AIA Discovery website and 
follow instructions there for self-
reporting credits.

California Accessibility

This seminar does not provide 
accessibility continuing education 
credit for California architecture 
license renewal.
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LEARNING OBJECTIVES
Following this seminar, participants will be able to:

▪ Explain the types of area calculations used in code analysis and their 
different applications;

▪ Understand the ramifications of using the wrong type of area calculation 
for different parts of code analysis;

▪ Accurately calculate each type of area used in code analysis; and

▪ Apply these skills to identify and avoid code analysis problems related to 
area calculations in current and future projects.

12
/1

3/
20

17
CO

DE
 A

N
AL

YS
IS

: A
re

a 
Ca

lc
ul

at
io

ns
 a

nd
 A

pp
lic

at
io

ns

4



CODE ANALYSIS 
OVERVIEW
Why do we do code analysis?
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PURPOSE OF CODE ANALYSIS
▪ Internally verify the design will not endanger the health, safety, or 

welfare of building occupants, emergency responders, or the general 
public (a/k/a “the purpose of building standards codes”).

▪ Externally demonstrate compliance with building standards codes for 
building officials, who are entrusted with enforcement.

▪ In addition, provide insights to design team such as:
▪ Understanding relationships between essential building data; and

▪ Exploring alternative design opportunities.
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Example: If fireproofing is known to be required early enough in the design process, 
then the design can be adjusted to accommodate concealed structural elements, or 
the budget can be planned around more expensive intumescent fireproofing. 



EFFECTIVE USE OF THE BUILDING CODE
1. Classify the building for occupancy and construction type.

a. Identify the distinct and varied uses of the building (Chapter 3).

b. Identify the building's type of construction based on the materials of 
construction and degree of fire-resistance for the building's major 
elements (Chapter 6).

2. Determine if the building is to be fully sprinklered (Chapter 9).

3. Locate the building on the site.
a. Determine the number of buildings on the site (Chapter 5).

b. Determine minimum required fire rating of exterior walls (Chapter 6).

c. Determine exterior opening protection requirements (Chapter 7).

d. Determine frontage increase for allowable area purpose (Chapter 5).

4. Verify building's construction type by determining the allowable 
building size (Chapter 5).
a. Allowable height in feet and stories.

b. Allowable area per floor and as entire building.

5. Identify extent of any special detailed 
occupancy requirements (Chapter 4).

6. Identify and evaluate fire and smoke protective 
elements (Chapter 7).

7. Identify additional fire protection systems that 
may be required (Chapter 9).

8. Identify and evaluate materials utilized as 
interior finishes (Chapter 8).

9. Evaluate means of egress system based on 
anticipated occupant loads (Chapter 10).

10. Identify any special use features of the building 
(Chapter 4).

11. Determine areas of building and site required 
to be accessible (Chapter 11A/11B).

12. Determine extent of other miscellaneous 
provisions (Chapters 12, 14, 24, 30, 31).
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14 Take-away: Code analysis is NOT a linear process.

E X C E R P T E D  F R O M  T H E  2 0 1 0  C A L I F O R N I A  B U I L D I N G  C O D E



COMMON CODE ANALYSIS CONTENTS
▪ Relevant Code Excerpts

▪ Type of Construction

▪ Area Calculations

▪ Egress Calculations
▪ Occupant Load

▪ Clear Width

▪ Exit/Exit Access Separation

▪ Travel Distance

▪ etc.

▪ Allowable Height

▪ Fire Separation Distance

▪ Mixed Occupancy Separations

▪ Fire Protection & Suppression

▪ Locations of Fire Resistive 
Construction and Protected 
Openings

▪ Facility Accessibility
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HOW MANY CODE AREA CALCULATIONS 
SHOULD WE BE DOING?
1. One is good enough! (There’s only one building, right?)

2. Two: one for building areas and one plumbing areas.

3. Three: one for building areas, one for plumbing areas, and one for, uh, 
some other type of area.

4. Is “four” the right answer?

5. Wait, it’s not “five” is it?

6. It can’t possibly be “six” or more, can it?
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CODE ANALYSIS AREA CALCULATIONS
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EGRESS 
OCCUPANT

AREA

ALLOWABLE 
BUILDING 

AREA

ZONING 
FLOOR 
AREA

FIRE 
AREA

PLUMBING 
OCCUPANT 

AREA

Zoning Code / 
Planning 

Regulations

Building Code 
(CBC Chapter 5)

Building Code 
(CBC Chapter 10)

Building Code 
(CBC Chapter 9)

Plumbing Code 
(CBC Chapter 4)

CLIENT-DRIVEN 
AREAS (SP, 
RENTABLE, 

ETC.)

Defined by client 
requirement 
and/or third-
party standard 
(e.g., BOMA), 
not code or 
regulation

HAZARDOUS 
MATERIALS 
CONTROL 

AREA

Building Code 
(Chapter 4) —
only applicable 
for “large” 
quantity of 
hazardous 
materials

GROSS 
LEASABLE 

AREA

Building Code 
(Chapter 4) —
only applicable 
for covered 
mall buildings



AREA CALCULATION: 
ZONING FLOOR AREA
Floor Area
Zoning Code / Planning Regulations (Municipal Code)
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ZONING FLOOR AREA
Purpose

▪ Basis of F.A.R. intended to limit 
density of development

▪ Based on zoning or planning 
regulations, not a building code

▪ Methods typically vary by local 
jurisdiction/municipality

▪ In California, public agencies are 
generally exempted from 
municipal zoning codes and 
planning regulations

Calculation: Gross SF, per site

▪ Usually includes gross area of all 
built levels, including basement

▪ Often excludes:
▪ Building services spaces (electrical, 

mechanical, elevator equipment)
▪ Vertical circulation spaces (stairs, 

elevators, escalators)
▪ Accessory or required structures

▪ Often includes:
▪ Thickness of exterior walls
▪ Exterior covered areas
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Azoning ÷ Asite
≤ F.A.R.
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FAR based on total site area (most non-residential, City of Los Angeles)
FAR based on buildable area (most residential, City of Los Angeles)



AREA CALCULATION: 
ALLOWABLE BUILDING AREA
Building Area
Building Code (Chapter 5)
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ALLOWABLE BUILDING AREA
Purpose

▪ Basis of requirements for fire 
resistive construction and fire 
suppression systems, and 
limitations of height and area

▪ Ensures buildings become 
progressively “safer” the larger 
they become
▪ If you don’t want to include a 

particular safety feature, then you 
must build a smaller building!

Calculation: Gross SF, per story, 
per building

▪ Includes:
▪ Interior areas within exterior walls 

and fire walls
▪ Exterior areas under horizontal 

projection of roof or floor above

▪ Excludes:
▪ Vent shafts
▪ Courts
▪ Mezzanines
▪ Exterior wall/fire wall thickness
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The definition of building area is the area included within the
surrounding exterior walls of the building, and the definition further
states that the floor area of a building or portion thereof not provided
with surrounding exterior walls shall be the usable area under the
horizontal projection of the roof or floor above. The intent of this latter
provision is to address where a structure may not have exterior walls or
may have one or more sides open without an enclosing exterior wall.
Examples would include a canopy covering pump islands at a service
station, or the drive-through area of a fast food restaurant. Where a
column line establishes the outer perimeter of the usable space under the
roof, it is also typically the extent of building area. Beyond the column
line, the overhead cover is simply viewed as a projection. See Figure
202-3. If all of the area beneath the roof above can be considered usable
space, then the building area is measured to the leading edge of the roof
above. See Figure 202-4.

BUILDING AREA. The term building area describes that portion of the building’s floor
area to be utilized in the determination of whether or not a structure complies with the
provisions of Chapter 5 for allowable building size. It is not to be confused with the term
floor area, which is the basis for occupant-load determination in Chapter 10 for means of
egress evaluation, nor the term fire area as used in the application of automatic sprinkler
requirements in Chapter 9.
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Projection

UNOFFICIAL
GUIDANCE

An area beneath an 
overhang becomes 
usable when it is at 

least 36" deep.
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As the definition of building area states, the
measurement of a building’s floor area is taken
within the exterior walls and excludes the area
occupied by the exterior walls...

Also excluded from the building area are vent
shafts and courts. A court is defined by the IBC;
however, a vent shaft is not. Courts are spaces
surrounded on three or more sides by building
walls or other devices and are open to the sky.
Similarly, vent shafts are considered to be
those areas surrounded by building walls and
open to the sky for ventilation purposes and
are not usually accessible by the occupants,
unlike courts, which can be occupied.

— Applying the Building Code: Step-by-Step Guidance for 
Design and Building Professionals by Ronald L. Geren, 
John Wiley & Sons (2016), pp 21-22.

Unless they are open to 
the sky at the top, all 

other types of shafts —
including mechanical 
(duct) shafts, elevator 
hoistways, and stair 

enclosures — are 
included for each floor 

in the calculation of 
actual building area!

!



U.S. National Archives and Records Administration, Public Domain, 
https://commons.wikimedia.org/w/index.php?curid=17057319
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Excerpted from Chapter 25 of The American Pageant by Kennedy, Cohen & Bailey (Houghton Mifflin).
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We’ll return to allowable building area 
calculations at the end of this seminar.



AREA CALCULATION: 
EGRESS OCCUPANT AREA
Floor Area
Building Code (Chapter 10)
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EGRESS OCCUPANT AREA
Purpose

▪ Determines the maximum 
number of occupants in a given 
space (based on the function of 
that space), on a given floor, and 
within an overall building

▪ Determines the minimum width 
and number of means of egress 
components, such as doorways 
and stairs, so that building 
occupants can safely exit the 
building in a timely fashion

Calculation: Net and Gross SF, per 
space, per story

▪ Includes:
▪ Interior areas within exterior walls
▪ Usable exterior areas under 

horizontal projection of roof or 
floor above

▪ Mezzanines

▪ Excludes:
▪ Vent shafts and courts
▪ Exterior wall thickness
▪ Shafts with no openings (gross SF)
▪ Unusable space (net SF) 12
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# OCCUPANTS
→ EGRESS 

COMPONENTS
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FLOOR AREA, GROSS. As evidenced in Table 1004.1.2, the determination of the
occupant load in the design of the means of egress system for most building uses is
typically based on the gross floor area. This term describes the total floor area included
within the surrounding exterior walls of a building, and the definition further states that the
floor area of the building or portion thereof not provided with surrounding exterior walls
shall be the usable area under the horizontal projection of the roof or floor above. The
intent of this latter provision is to cover where a structure may not have exterior walls or
may have one or more sides open without an enclosing exterior wall. Where buildings are
composed of both enclosed and unenclosed areas, the gross floor area is typically
determined as illustrated in Figure 202-11.
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Sales building

Projections extending beyond an exterior wall or column line
that are not intended to create usable space below are not to be
considered in the determination of gross floor area. Areas
often considered accessory-type spaces, such as closets,
corridors, elevator shafts, and stairways, must also be
considered a part of the gross floor area.



FLOOR AREA, NET. The net floor area is considered that
portion of the gross floor area that is typically occupied.
Normally unoccupied accessory areas such as corridors,
stairways, closets, toilet rooms, equipment rooms, and similar
spaces are not to be included in the calculation of net floor
area. In addition, the measurements are based on clear floor
space, allowing for the deduction of building construction
features such as interior walls and columns, as well as elevator
shafts and plumbing chases. The use of net floor area in the
calculation of design occupant load is typically permitted only
in assembly and educational uses as set forth in Table 1004.1.2.
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It is important to note that in calculating net floor area, as well
as gross floor area, the floor space occupied by furniture,
fixtures, and equipment is not to be excluded in the
calculation. The floor-area-per-occupant factor established in
Table 1004.1.2 includes any such anticipated furnishings in the
establishment of an appropriate density estimate.

OCCUPIABLE SPACE. A number of provisions
in the code apply only to those spaces, rooms, or
areas typically occupied during the course of a
building’s use. This definition clarifies that an
occupiable space is intended for human occupancy,
and as such is provided with means of egress, as
well as light and ventilation facilities. Occasionally,
the code refers to the term normally occupied
space. For example, Section 1022.4 limits openings
in interior exit stairways to those necessary for exit
access from normally occupied spaces.
Although not defined in the code, these spaces are
generally occupied for extended periods of time
during the building’s use. There is an expectation
that a fire or other hazardous condition would be
quickly identified and addressed, rather than go
unnoticed for an extended time. Examples of those
spaces that would not be considered normally
occupied include storage rooms, mechanical
equipment rooms, and toilet rooms.
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GIVEN: A building with assembly area and business areas as shown.

DETERMINE: The design occupant load of the building.

SOLUTION: The occupant load is simply 282, the combination of the 
assembly and business spaces. It is not necessary to consider the 
corridor, toilet rooms, and other small accessory spaces that serve 
the entire building. Note that within the office area itself, such 
circulation and accessory areas would be included in the calculation.

UNOFFICIAL GUIDANCE: If the top area was also Offices like the 
bottom area, then the gross area calculation would include the areas 
of the corridor, toilet room, and mechanical spaces on this floor. The 
presence of a significant “net OLF” space on a given floor allows the 
exclusion of “accessory” spaces that serve the entire floor/building.
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In specifying how the occupant load is to be determined,
the code intends that it is to be assumed that all portions
of a building are fully occupied at the same time. It
may be recognized, however, that in limited instances not
all portions of the building are, in fact, fully occupied
simultaneously. … It is important to note that the code
does not provide a method to address such conditions;
thus, full occupancy should always be assumed. Only
under rare and unusual circumstances should the building
official ever consider reducing the design occupant load
because of the nonsimultaneous use concept.
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Another type of support area that must be considered in
occupant-load calculation includes corridors, closets, toilet
rooms, and mechanical rooms. These uses are typical of
most buildings and are to be included by definition in
the gross floor area of the building. A quick review of
Table 1004.1.2 will show that most of the uses listed are to
be evaluated based on gross floor area, with no
reduction for corridors and the like. However, a few of
the listings indicate the use of the net floor area in the
calculation of the occupant load.

An example [of using net floor area] would
be the determination of an occupant load in
a school building. The building official
should calculate the occupant load in such
buildings using only the administrative,
classroom, and assembly areas. It is
generally assumed that when corridors,
restrooms, and other miscellaneous spaces
are occupied, they are occupied by the same
people who are at other times occupying the
primary use spaces.

NET OLF
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Net OLF is generally 
limited to assembly and 

educational spaces.
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Intended process starts with gross 
floor area and subtracts elements 
not applicable to net floor area.

UNOFFICIAL GUIDANCE
It’s acceptable to start with net floor 

area if all spaces are net OLF; but where 
there is a mix of floor area types, it is 
faster (and easier!) to start with gross 

floor area and subtract net OLF spaces.
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GIVEN: Office Suite in Group B Occupancy.

DETERMINE: Occupant load for egress door.
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Office
8' × 10'
80 GSF

Office
12' × 10'
120 GSF

8’ × 8'
64 GSF

Open Office
936 GSF

?

Room/Space Area OLF #Occupants

Open Office 936 GSF 100 GSF 10

Office 80 GSF 100 GSF 1

Office 120 GSF 100 GSF 2

Restroom 64 GSF 100 GSF 1

TOTALS 1200 GSF 14

1. 30' × 40' = 1,200 GSF
Calculate gross floor area

2. 1,200 GSF ÷ 100 GSF (OLF) = 12 OCC
Divide gross floor area by OLF

In most areas subject to gross OLF, the occupant 
load of an individual space is only important if it 
exceeds 49 (which triggers other code provisions).

Every space subject to net OLF must be 
individually calculated because the area 
of surrounding walls is not included.
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GIVEN: Office Suite in Group B Occupancy with conference room.

DETERMINE: Occupant load for egress door.
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Office
8' × 10'
80 GSF

Conf. Rm.
12' × 10'
120 NSF

8’ × 8'
64 GSF

Open Office
936 GSF

? 1. 30' × 40' = 1,200 GSF (overall)
Calculate gross floor area

2. 12' × 10' = 120 NSF (conference room)
Calculate net floor area

3. 1,200 GSF – 120 NSF = 1,080 GSF
Subtract net floor area from gross floor area

4. 1,080 GSF ÷ 100 GSF (OLF) = 11 OCC
Divide remaining gross floor area by OLF

5. 120 NSF ÷ 15 NSF (OLF) = 8 OCC
Divide net floor area by OLF

6. 11 OCC + 8 OCC = 19 OCC
Add occupant counts from gross and net floor areas



AREA CALCULATION: 
FIRE AREA
Fire Area
Building Code (Chapter 9)
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FIRE AREA
Purpose

▪ Determines the need for fire 
suppression systems (typically 
sprinklers)

▪ Accommodates adequate level 
of fire safety for larger buildings 
through compartmentalization
(passive protection) in lieu of fire 
suppression systems (active 
protection)

Calculation: Gross SF, per fire area 
(multi-story)

▪ Includes:
▪ Enclosed floor area within exterior 

walls, fire barriers, and fire walls

▪ Unenclosed floor areas under 
horizontal projection of roof or 
floor next above

▪ Mezzanines

▪ Excludes:
▪ Enclosing wall thickness

▪ Areas open to sky (e.g., vent shafts 
and courts)
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Afire ≤ Asprinkler

Follows floor area
for interior spaces 
and building area
for exterior spaces



In addition, any areas beyond the exterior wall that are
covered with a floor or roof above, such as a canopy
extending from the building, are considered part of the
building for fire area purposes. This approach is consistent
with the determination of building area in Chapter 2. An
example is shown in Application Example 901-1. By
isolating a fire condition to a single fire area through the
use of fire separation elements, only a portion of the
building is considered at risk because of a single fire
incident.

FIRE AREA. Many of the provisions of Section 903 requiring the installation of automatic
sprinkler systems utilize the fire area concept. A fire area is considered a compartment that
will contain a fire such that the maximum fire size will be limited to the size of the
compartment. An in-depth review of fire areas is found in the discussion of Section 901.7.

Fire areas. The fire area concept is based on a time-tested approach to limiting the spread of fire in a building.
Through the use of fire-resistive elements, compartments can be created that are intended to contain a fire for a
prescribed period of time. The floor area that occurs within each such compartment is considered to be the fire area. By
definition, a fire area is the aggregate floor area enclosed and bounded by fire walls, fire barriers, exterior walls, and/or
fire-resistance horizontal assemblies of a building. See Figure 901-1.
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Note: Occupancy separations (Chapter 5) are fire barriers, but may not be of 
sufficient hourly rating to qualify as enclosure walls for fire areas (Chapter 7)!
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Group A-3
Video Arcade

3,500 SF
O.L. = 180

Group S-1
Warehouse

8,000 SF

Group M
Retail Sales

6,000 SF

Group M
Retail Sales

8,000 SF

Group B
2,000 SF

Group A-2
Restaurant

2,400 SF
O.L. = 85

Group B
2,000 SF
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GIVEN: A large building is to be divided into various retail, business, and assembly tenants having 
the floor areas indicated.

DETERMINE: A method in which the space can be subdivided into individual fire areas by fire 
barriers and not be required to be protected by an automatic sprinkler system.

• Automatic sprinkler system is not required by Section 903.2 based on creation of complying fire areas
• Fire areas are created with fire barriers rated in accordance with Table 707.3.10 (not Table 508.4)

FB-3

FB-2

FB
-3

FB
-3

FB
-2

FB
-2



AREA CALCULATION: 
PLUMBING OCCUPANT AREA
Occupancy Area
Plumbing Code (Chapter 4)
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PLUMBING OCCUPANT AREA
Purpose

▪ Determines the anticipated 
number of occupants that need 
access to plumbing fixtures in a 
given “use area”

▪ Determines the minimum 
number of plumbing fixtures 
required to exist within 500 feet 
and/or 1 floor of travel distance
▪ Not to be confused with 

accessibility requirements of CBC 
Chapter 11B!

Calculation: Net SF, per occupancy 
group, per “access area”

▪ Includes:
▪ Usable areas (interior or exterior)

▪ Excludes:
▪ Accessory areas, e.g.:

▪ Hallway
▪ Restroom
▪ Stair Enclosure

▪ Unusable/unreachable areas
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# OCCUPANTS
→ PLUMBING 

FIXTURES

!
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A-1
A-2
A-3
A-4
A-5

(5n/7n/11g/15n)

(7n/15n/30n)

(7n/15n/20n)

(100g)

(20n/50g)

(20n/50g)

(100g/200g)

(200g)

(100g/120g/240g)

(60g/300g)

(50g/200g)

(300g/500g)

IAPMO ≠ ICC

BASED ON 2001 CBC TABLE 29-A



SUMMARY
Area Calculations and Applications
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EGRESS 
OCCUPANT

AREA

ALLOWABLE 
BUILDING 

AREA

ZONING 
FLOOR 
AREA

FIRE 
AREA

PLUMBING 
OCCUPANT 

AREA

Zoning Code / 
Planning 

Regulations

Building Code 
(CBC Chapter 5)

Building Code 
(CBC Chapter 10)

Building Code 
(CBC Chapter 9)

Plumbing Code 
(CPC Chapter 4)
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Conditional Use 
Permit?

Zoning Variance?

Occupancy Group 
(CBC Chapter 3)

Mixed Occupancy 
(CBC Chapter 5)

Construction Type 
(CBC Chapter 6)

Sprinkler Coverage
(SBC Chapter 9)

Occupant Load 
Factor based on 

Function of Space 
(CBC Table 1004.1.2)

Occupancy Group 
(CBC Chapter 3)
Fire Resistive 
Construction 
(CBC Chapter 7)

Sprinkler Coverage 
(CBC Chapter 9)

Occupant Load 
Factor based on 

Occupancy Group
(CPC Table A)

Occupancy Group 
(CBC Chapter 3)

GSF
with varying exclusions

GSF
with limited exclusions

GSF or NSF
per referenced table

GSF
(per floor area @ interior)

(per building area @ exterior)

NSF
with generous exclusions

# OCCUPANTS
→ EGRESS 

COMPONENTSAbldg ≤ Aallow

# OCCUPANTS
→ PLUMBING 

FIXTURESAfire ≤ Asprinkler

Azoning ÷ Asite
≤ F.A.R.



AREA TYPE Code Type 
(Chapter)

Reference 
Codes / 

Chapters

Area 
Calculation 

Rules

Typical
Area 

Granularity

Ultimate 
Purpose

ZONING 
FLOOR 
AREA

Zoning Code or 
Planning 

Regulation
Municipal Code

GSF
with varying 
exclusions

Per Site Check: Less than 
F.A.R.?

ALLOWABLE 
BUILDING 

AREA

Building Code 
(CBC Chapter 5)

CBC Chapter 3
CBC Chapter 5
CBC Chapter 6
CBC Chapter 9

GSF
with varying 
exclusions

Per Story
Per Building

Check: Greater 
than Actual 

Building Area?

EGRESS 
OCCUPANT 

AREA

Building Code 
(CBC Chapter 10) CBC Chapter 10

NSF or GSF
per referenced 

table

Per Space
Per Story

Determine: 
# Occupants; 

Calculate # Egress 
Components & 

Minimum Widths

FIRE 
AREA

Building Code 
(CBC Chapter 9)

CBC Chapter 7
CBC Chapter 9

GSF
(floor area @ int.)
(bldg. area @ ext.)

Per Fire Area 
(multi-story)

Check: Less than 
Maximum 

Unsprinklered
Area?

PLUMBING 
OCCUPANT 

AREA

Plumbing Code 
(CBC Chapter 4)

CPC Chapter 4
CBC Chapter 3

(CBC Chapter 10?*)

NSF
with generous 

exclusions

Per Occupancy 
Group*

Per “Access Area”

Determine: 
# Occupants; 

Calculate # Fixtures
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▪ Laziness
▪ The quality that makes you go to great effort to 

reduce overall energy expenditure. It makes 
you write labor-saving programs that other 
people will find useful and document what you 
wrote so you don’t have to answer so many 
questions about it.

▪ Impatience
▪ The anger you feel when the computer is being 

lazy. This makes you write programs that don’t 
just react to your needs, but actually anticipate 
them. Or at least pretend to.

▪ Hubris
▪ The quality that makes you write (and 

maintain) programs that other people won’t 
want to say bad things about.

THE THREE GREAT 
VIRTUES OF A 
PROGRAMMER
According to Larry Wall*, the original author 
of the Perl programming language, there are 
three great virtues of a programmer.
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The quality that makes you go to great effort to 
reduce overall energy expenditure.

As architects, we often go to great effort to combine all 
possible area calculations into a single step so that we 
can reduce overall energy expenditure.

Often, it works. BUT WHEN IT DOESN’T WORK, THE 
RESULTS CAN BE DISASTROUS.



WHAT’S THE WORST THAT COULD 
HAPPEN?
▪ Delay of plan check approval

▪ “Recreational redesign” of 
project during plan check

▪ Increase in project construction 
cost due to additional features
▪ Fire resistive construction

▪ Fireproofing

▪ Sprinklers

▪ Additional means of egress (stairs, 
exterior doors, etc.)

▪ Loss of desired functions
▪ Too many occupants than can be 

accommodated by means of egress

▪ Inability to position certain spaces 
above a given story, or at all

▪ Required retrofit of existing 
building and/or site elements 
not previously part of scope

▪ Loss of life due to improper fire 
resistance or protection, or 
inadequate means of egress
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46 “Ghost Ship” Fire, Oakland (CA), November 2016: 36 Deaths
Improperly used for housing; permitted (code) use was warehouse storageJa
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WHAT IF I DON’T GET CAUGHT? (A/K/A
WHAT IF THE BUILDING OFFICIAL MISSES IT?)
PROFESSIONAL RESPONSIBILITY

▪ Licensed architects (a/k/a person 
stamping the code analysis 
drawings) has a duty to protect 
health, safety and welfare of the 
public, including (especially?) the 
building occupants

▪ Review/approval of building 
official does not transfer liability 
to building official – 100% of 
responsibility for proper code 
compliance remains with 
licensed architect

CONSEQUENCES

▪ Professional reputation

▪ Monetary fine

▪ Loss of license to practice 
architecture

▪ Lawsuit (breach of contract)

▪ Prosecution (criminal charges)

▪ Future liability for client
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SO MY ONLY OPTION IS TO CALCULATE THREE 
OR MORE CODE AREAS FOR EVERY PROJECT?
The answer is possibly “no” — but with some important caveats. 

1. If your building has any level of complexity, any code-related feature 
that is not covered by the code in a completely straightforward manner, 
and/or it appears that the building will be close to a threshold for 
Allowable Building Area or the required number of means of egress —
then at least Allowable Building Area and Egress Occupant Area should 
be separately calculated.
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SO MY ONLY OPTION IS TO CALCULATE THREE 
OR MORE CODE AREAS FOR EVERY PROJECT?
The answer is possibly “no” — but with some important caveats. 

2. Given its nature as the governing criteria for type of construction and 
building height, Allowable Building Area must always be calculated. 
▪ Building Area is always 100% gross area (limited exclusions), so using it for Egress 

Occupant Area or Plumbing Occupant Area will usually result in a larger number of 
occupants than would be calculated for those separate analyses

▪ Building Area uses Occupancy groups (CBC Chapter 3), which are similar to but not 
the same as the Occupant Load Factor functions (CBC Chapter 10), so additional 
classification of spaces is necessary beyond basic Occupancy groups

▪ Gross floor area OLF functions are calculated per overall area of function, not per 
individual space, so using Building Area for them should be OK; however, net floor 
area OLF functions are cumulative per space, so additional breakdown/delineation 
of spaces may be necessary to use gross Building Area for net Egress Occupant Area 12
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There is nothing wrong 
with providing more 

than “code minimum” 
(except added expense)



SO MY ONLY OPTION IS TO CALCULATE THREE 
OR MORE CODE AREAS FOR EVERY PROJECT?
The answer is possibly “no” — but with some important caveats. 

3. Egress Occupant Area can be used for Plumbing Occupant Area, but it 
should not be used for Allowable Building Area (unless it is 100% GSF). 
▪ Relying on net floor area calculations for Allowable Building Area is dangerous.

▪ If caught before construction, could require significant redesign.
▪ If caught during or after construction, could require retrofit or demolition.

▪ Most spaces calculated using gross floor area for Egress Occupant Area will result in 
more plumbing occupants (and more plumbing fixtures) than actually required.

▪ Not all spaces required to be included in Egress Occupant Area are included in 
Plumbing Occupant Area, so you need to either accept there will be more plumbing 
occupants that actually required or implement some method of filtering out Egress 
Occupant Area spaces that are not included in Plumbing Occupant Area.
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There is nothing wrong 
with providing more 

than “code minimum” 
(except added expense)



EXAMPLE CALCULATION
Allowable Building Area
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Area within exterior walls, exclusive 
of vent shafts and courts

Area under horizontal projection of 
floor or roof above

Area open to below (no actual floor)

67,796 
GSF

4,629 
GSF

72,425 
GSF

TOTAL BUILDING AREA
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GROUP A-4 (PRIMARY)

GROUP A-4 (EXTERIOR COVERED)

67,796 
GSF

4,629 
GSF

72,425 
GSF

TOTAL BUILDING AREA
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72,425 
GSF

Aa = At + (NS × If)

Maximum 
possible 
frontage 
increase 

(If) is 0.75
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GROUP A-4 (PRIMARY)

GROUP A-4 (EXTERIOR COVERED)

GROUP E (SECONDARY)

GROUP B
GROUP S-1

GROUP S-1

, ACCESSORY TO A
, ACCESSORY TO A

, ACCESSORY TO E

53,300 
GSF

4,629 
GSF

72,425 
GSF

TOTAL BUILDING AREA

14,496 
GSF

Maximum aggregate accessory 
area = 10% of story area

8,544 GSF = 11.8% !
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GROUP A-4 (PRIMARY)

GROUP A-4 (EXTERIOR COVERED)

GROUP E (SECONDARY)

GROUP B
GROUP S-1

GROUP S-1

, ACCESSORY TO A
, ACCESSORY TO A

, ACCESSORY TO E

51,304 
GSF

4,629 
GSF

1,996 
GSF

GROUP S-1 (TERTIARY)

14,496 
GSF

72,425 
GSF

TOTAL BUILDING AREA

SEPARATED OCCUPANCY
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GROUP A-4 (PRIMARY)

GROUP A-4 (EXTERIOR COVERED)

GROUP E (SECONDARY)

51,304 
GSF

4,629 
GSF

1,996 
GSF

GROUP S-1 (TERTIARY)

14,496 
GSF

72,425 
GSF

TOTAL BUILDING AREA

A-4: Aa = 62,000 + ( 15,500 × 0.75 ) = 73,625
51,304 ÷ 73,625 = 0.6968 [ < 1.0 → OK ] 

Aa = At + (NS × If) Assume If = 0.75

A-4 ext: Aa = 62,000 + ( 15,500 × 0.75 ) = 73,625
4,629 ÷ 73,625 = 0.0629 [ < 1.0 → OK ] 

E: Aa = 106,000 + ( 26,500 × 0.75 ) = 125,875
14,496 ÷ 125,875 = 0.1152 [ < 1.0 → OK ] 

S-1: Aa = 104,000 + ( 26,000 × 0.75 ) = 123,500
1,996 ÷ 123,500 = 0.0162 [ < 1.0 → OK ] 

SUM OF RATIOS:
0.6968
0.0629
0.1152

+ 0.0162
0.8911 [ < 1.0 → OK ]



THANK YOU
Questions?
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