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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
AlA members. Certificates of
Completion for both AIA members and
non-AlA 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
AlA 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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WHAT IS MIXED USE?
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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.
SOURCE: THRALL

OR, SIMPLISTICALLY:



BUILDING WITH MORE THAN ONE OCCUPANCY
GROUP OR INTENDED FUNCTION
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MIXED USE BUILDINGS

AGENDA
CODE HISTORY: PROPERTY AND LIFE PROTECTION
OCCUPANCY GROUPS AND CONSTRUCTION TYPES
MIXED USE BUILDINGS
BUILDING CONFIGURATION OPTIONS
ACHIEVING FIRE SEPARATION. (WHEN NECESSARY)



FIRE AND LIFE SAFETY

Before we get into mixed use
code provisions, a brief look at
the evolution of fire & life safety

In early years of building code development, main purpose

was to provide a reasonable level of protection to property
from fire.

Concept was that if property was adequately protected from
fire, occupants would also be protected.




FIRE AND LIFE SAFETY

From this outlook on property fire safety, concept of
equivalent risk evolved in the code.

Equivalent risk associates an acceptable level of risk
against the damages of fire respective to a particular
occupancy group by limiting building size according to
construction type



FIRE AND LIFE SAFETY

Equivalent risk involves three interdependent
considerations:

1. The level of fire hazard associated with the specific
occupancy of the facility

2. The reduction of fire hazard by limiting the floor areas and
the height of the building based on the fuel load
(combustible contents and burnable building components)
3. The level of overall fire resistance provided by the type of
construction used for the building.



FIRE AND LIFE SAFETY

As a result of extensive research and
advancements in fire technology, today’s
building codes are more comprehensive and
complex

While the principle of equivalent risk
remains an important component in building
codes, perspectives have changed and life
safety is now the paramount fire issue.




FIRE AND LIFE SAFETY

MINIMUM PROVISIONS T0 ACHIEVE LIFE SAFETY

* FIRE DETECTION, NOTIFICATION &
SUPPRESSION SYSTEMS

 ADEQUATE MEANS OF EGRESS

* LIMITATION OF FIRE SPREAD

 STRUCTURAL FIRE RESISTANCE

 PREVENTION OF SMOKE MIGRATION

\ QUTSIDE SCOPE OF

PRESENTATION







FIRE AND LIFE SAFETY

IBC

ADEQUATE MEANS OF EGRESS

and

* Number, sizing,

distance to exits
Operation and

availability of means of
egress components

Signage and protection

of exit paths

Different occupancy
groups may require

more or less time to exit
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TABLE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)

BUILDING ELEMENT

Bearing walls
Exterior®’
Interior

Nonbearing walls and partitions
Exterior

Nonbean?‘g walls and partitions
Intenio

Floor construction and associated secondary members
(see Section 202)



LIMITATION OF FIRE SPREAD

 \LIMIT EXTENT OF FIRE SPREADING
"THROUGHOUT BUILDING SHOULD ONE OCCUR

-
ey

RADIANT HEAT EXPOSURE

 KEEP FIRE FROM SPREADING TO ANOTHER
BUILDING —EXTERIOR WALL REQUIREMENTS




FIRE AND LIFE SAFETY

BUILDING GODE

THE BUILDING CODE:
 (CONTROLS BUILDING SIZE

 REGULATES TYPE OF MATERIALS USED
o STIPULATES FIRE RESISTANCE




BUT...
THE CODE STILL ALLOWS FLEXIBILITY IN BUILDING DESIGN,
CONFIGURATION, CONS RIALS AND OTHER CHOICES




BUILDING CONFIGURATION OPTIONS

THERE ARE MULTIPLE WAYS TO
CLASSIFY A BUILDING.
CHALLENGE TRADITION AND
CONSIDER ALL OPTIONSINAN ., <"
EFFORT TO ACHIEVE THEMOST <\
COST EFFECTIVE SOLUTION




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 PRESENGE OF CERTAIN OCGUPANCIES
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BUILDING CONFIGURATION OPTIONS

MANY BUILDINGS UTILIZE ==
A HIGHER CONSTRUCTION 1 Jad
TYPE THAN NECESSARY T
DUE TO TRADITIONAL
PRACTICE. THIS CAN
HAVE AN IMPACT ON FIRE m@
RATINGS, MATERIALS -—
AND ULTIMATELY COST. \
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BUILDING CONFIGURATION OPTIONS

National market data also indicates that many commercial
occupanc1es 1nclud1ng hotels, mu1t1 family, off1ce reta11 and
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MARKET DATA ANALYSIS

_SOURCE: 2015 DODGE MARKET DATA
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MARKET DATA ANALYSIS

_SOURCE: 2015 DODGE MARKET DATA APARTMENTS: AVERAGE BUILDING SIZE
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MARKET DATA ANALYSIS

SOURCE: 2015 DODGE MARKET DATA RETAIL & RESTAURANTS: AVERAGE BUILDING SIZE
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MARKET DATA ANALYSIS
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MARKET DATA ANALYSIS
WHAT DOES ALL OF THIS MEAN?

WOOD IS BEING UNDERUTILIZED IN MANY COMMERCIAL OCCUPANCY
BUILDINGS

HOTELS 90% < 150 K SF 49% ARE WOOD
APARTMENTS 17% < 150K SF 48% ARE WOOD
RETAIL/RESTAURANT 90% < 50K SF 22% ARE WOOD
OFFICES 16% < 50K SF 25% ARE WOOD

THESE CAN BE FRAMED WITH WOOD, TYPE V CONSTRUCTION
WHY IS IT IMPORTANT TO RECOGNIZE THAT? SOURCE: 2015 DODGE MARKET DATA






IBC CHAPTER 5

\\ ALLB\MABLE BUILDING SIZE




ALLOWABLE BUILDING SIZE

IBC TABLE 503




MID-RISE  HIGH-RISE

If this dimension exceeds
75 feet, building is 10" floor to floor
considered a high rise.
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Lowest Level of Fire
Dept. Vehicle Access

FIGURE 6-6 Determination of high-rise building




LOT LINE —

Frontage provides access to the N
structure by fire service personnel,
a temporary refuge area for
occupants as they leave the
building in a fire emergency and a
reduced exposure to and from
adjacent structures.

Larger building area possible with
certain amount of frontage

UNOCCUPIED SPACE —
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Many of the current building size limits are based on
historical fire department access limitations

1050. What is practically the highest maximum to which water can be thrown

with effect by a steam engine r— is a question which very seldom arises
:‘i;h us, but it can be thrown to 80 or 90 feet, although not with good
t.
1051. What is the extreme height to which fire escapes and ladders can be
:“sonlbly carried for the protection of life and the saving of life /—About 50 60 ft
1120. What limit, according to you, would be a fair and safe limit to impose ?
—1I should say that the limit applied in Liverpool is about the best for this 60 ft
country ; 60 to 65 feet.

60 ft

With a well organized and properly equipped fire
brigade it is found that sixty feet is the greatest
height at which a building can be quickly protected,

and that the cube of 60, or 216,000 cubic feet, is the
largest cubical capacity which can be protected with

reasonable hope of success after a fire has once come
to a head.



OCCUPANCY GROUPS

IBC CHAPTER 3

MIXED USE BUILDINGS OFTEN HAVE 2, 3 OR MORE DIFFERENT
OCCUPANCY GROUPS. COMMON EXAMPLES INCLUDE:

A: ASSEMBLY: RESTAURANT, THEATER, ARENA, LECTURE HALL
B: BUSINESS: OFFICE BUILDING, COLLEGE, BANK

M: MERCANTILE: RETAIL STORE, SALES ROOM

R: RESIDENTIAL: APARTMENT, HOTEL

S: STORAGE: PARKING, BULK MATERIAL STORAGE



CONSTRUCTION TYPES

IBC 602

Exterior walls non-combustible (may be FRTW)
Interior elements any allowed by code

All building elements are any allowed by code

Types IIl and V are subdivided to A (protected) and B (unprotected)

Exterior walls non-combustible (may be FRTW)
Interior elements qualify as Heavy Timber (min. sizes, no concealed
spaces)



EXTERIORWALL FRTW FRTW FRTW ANY WOOD ANY WOOD
MATERIALS

EXTERIORBRNG 2 HR 2 HR 2 HR 1HR OHR
WALL RATING

INTERIOR ANY WOOD ANY WOOD HEAVYTIMBER ~ ANYWOOD ANY WOOD

ELEMENTS

FIRE WALL NON-COMBUSTIBLE  NON- NON- ANY ANY
MATERIALS COMBUSTIBLE COMBUSTIBLE

BUILDINGSIZE ~ USUALLY 2\P COMPARABLETO  USUALLY LARGEST COMPARABLETO  SMALLEST
LARGEST VA, LARGER IN TYPICALLY SAME # 1lIB TYPICALLY 1
TYPICALLY SAME#  SOME CASES, OF STORIESASIIIA TYPICALLY 1-2  STORY LESS THAN
OF STORIESASIV ~ SMALLERIN BUT LARGER AREA  STORIES LESS VAAND %2T02/3
BUT SMALLER AREA  OTHERS THANIIIAANDIV ~ AREAOFVA




HEIGHT (feet)

>N PO >0 >0 >0 >0 >0

A
65

TYPE OF CONSTRUCTION
TYPEII TYPE Il
B B
55 55

STORIES(S)
AREA (A)
2
8,500

2
9,500

2
9,500

2
9,500

UL
UL




ALLOWABLE BUILDING SIZE

IBC TABLE 503

HOW DO WE GO BIGGER?



SPRINKLER REQUIREMENTS

IBC 903.2

e NFPA 13 0R 13R SPRINKLER SYSTEM REQUIRED IN ALL NEW GROUP R FIRE AREAS
NFPA 13 SPRINKLER SYSTEM REQUIRED IN MOST COMMERCIAL FACILITIES OF ANY
SIZE REGARDLESS OF CONSTRUCTION TYPE OR MATERIALS USED:

EXAMPLE: OCCUPANCY GROUP A-2 (RESTAURANT, CASINO, BANQUET HALLI:




SPRINKLER DIFFERENCES

IBC 903.2

NFPA 13 NFPA 13R
GOAL: PROVIDE LIFE SAFETY AND PROPERTY PROTECTION GOAL: PROVIDE LIFE SAFETY ONLY

FULL COVERAGE SYSTEM, SPRINKLER PROTECTION CERTAIN UNOCGUPIED SPAGES DO NOT REQUIRE
REQUIRED EVENIN UNOCCUPIED SPAGES (CLOSETS, ATTICS) SPRINKLER PROTECTION

TYPICALLY COSTS MORE LOWER LEVELS OF WATER DISCHARGE, SHORTER
WATER SUPPLY TIME CAN RESULT IN SMALLER PIPE
SIZES, REDUCE NEED FOR STORAGE & PUMPS

REQUIRED FOR MOST OCCUPANCIES, BUILDINGS OF MANY ~ APPLICATION IS LIMITED MAINLY TO MULTI-FAMILY UP
SIZES, ALLOWS GREATER BUILDING SIZE INCREASES T0 4 STORIES, 60 FEET




Buildings equipped
throughout with an NFPA 13
or 13R sprinkler system:
Can add 1 story and 20 ft to
IBC Table 503 base height*

*NFPA 13R limited to 60 ft & 4 stories




Buildings equipped
throughout with an NFPA 13
sprinkler system:

Can add 300% (single story
buildings) or 200% (multi-
story buildings) to IBC Table
503 base floor area values




LOT LINE — -0

UNOCCUPIED SPACE —~

Buildings with minimum
levels of open frontage can

add up to 75% to IBC Table
503 base floor area values




Total building allowable IR

C—_

area = allowable area \ﬁ@® |
per floor multiplied by: 1171
2 for 2 story building
3 for 3 or more story
buildings




CONSTRUCTION TYPE
ALLOWABLE LIMIT

STORIES
HEIGHT (FT)
BUILDING AREA/STORY (FT2)

2 STORY TOTAL BLDG AREA (FT2)
3 OR MORE STORY TOTAL BLDG AREA (FT?)

A

b
89
106.9K

213.8K
320.6K

|

VA

VB




CONSTRUCTION TYPE A lliB | VA VB
ALLOWABLE LIMIT

STORIES 0 3
HEIGHT (FT) 89 19
BUILDING AREA/STORY (FT?) 694K  46.9K

2 STORY TOTAL BLDG AREA (FT?) 138.8K  93.8K
3 OR MORE STORY TOTAL BLDG AREA (FT?) 208.1K  140.6K




ALLOWABLE BUILDING SIZE

IN LOW- TO MID-RISE BUILDING TYPES, MANY DESIGNERS ACCUSTOMED TO STEEL &
CONCRETE DEFAULT T0 TYPE Il 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 bu11d1ngs can be type
v construction

3
\

Why is the construction type selection

4
so important? B UDGE|T




|CC BUILDING VALUATION DATA, AUGUST 2016
Cost per SF e




ICC BUILDING VALUATION DATA, AUGUST 2016
Cost per SF iaades




WHAT ABOUT MIXED -
OCCUPANCIES?




MIXED OCCUPANCY BUILDINGS

IBC 508

OCCUPANCY 3




MIXED OCCUPANCY BUILDINGS

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 PRESENGE OF CERTAIN OCGUPANCIES

il
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MIXED OCCUPANCY BUILDINGS

IBC 508
SPECIFICALLY, START WITH UNSEPARATED OCCUPANCIES, USING

SPECIAL PROVISIONS AND/OR OTHER SPECIAL DESIGN ALLOWANCES
AS NEEDED. WORK UP FROM THERE.

2 e J‘ ‘ 1}
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MIXED OCCUPANCY BUILDINGS

EXAMPLE: URBAN INFILL PROJECT

3 story building

1 story below grade: 12,000 sf parking
15t floor: 9,500 sf parking, 1,200 sf
insurance agency, 1,300 sf print shop
2™4 floor: 2,400 sf martial arts studio,
9,600 sf apartments

34 floor: 12,000 sf apartments

NFPA 13 sprinkler system throughout
building; enclosed parking garage,

IBC 508

|4[

grade to mean roof height = 38 ft



MIXED OCCUPANCY BUILDINGS

IBC 508

PER IBC 503 & 506.4, BASEMENT DOES NOT
NEED TO BE INCLUDED IN AREA AND STORY

i
[

- CALCULATIONS

PARKING  INSURANGE PRINT  MARTIAL ARTS APARTMENTS
(5-2) AGENCY (B)  SHOP (B)  STUDIO (B) (R-2)

3"0 FLOOR - - - - 12,000 SF
2\ FLOOR - - - 2,400 SF 9,600 SF
1TFLOOR 9,500 SF 1,200 SF 1,300 SF

BASEMENT 12,000 SF



MIXED OCCUPANCY BUILDINGS

IBC 508
USING LOWEST COMMON DENOMINATOR, TRY TYPE VB CONSTRUCTION:
$-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 21,000 SF 21,000 SF 12,000 SF
ALLOW. TOTAL AREA 121,500 SF 81,000 SF 63,000 SF 36,000 SF

MOST RESTRICTIVE OCCUPANCY GROUP, R-2 WORKS
FOR TOTAL BUILDING.

—— ———
i § rm——,

il

— . 1

e nuy

USE NON-SEPARATED, TYPE VBCONSTRUCTION || 1 |




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 podiumis necessary

* No fire resistance rated separation
between occupancies is necessary — — = —
(unless required by other code ' N =
provisions)

 Even if other materials are used in

- =
B EE
]

parts of the building, can still be
type VB construction



MIXED OCCUPANCY BUILDINGS

IBC 508
INCIDENTAL USES (509

ACGESSORY OCCUPANCIES (508.2)
UNIQUE OCCUPANCY COMBINATIONS (303)
ROOF TOP OCGUPANGIES (503)

SPECIAL PROVISIONS (510
NON-SEPARATED OCGUPANCIES (508.3) e i
SEPARATED OCCUPANCIES (508.4) CREDT: BOYE ARCHTECTLRE
SEPARATE BUILDINGS — FIREWALLS (503.1 & 706)

COVERED AND OPEN MALLS (402) «—__{ oursioE Scope oF
PRESENTATION




INCIDENTAL USES

IBC 509
* ANCILLARY FUNCTION ASSOCIATED WITH AN OCCUPANCY

« POSE GREATER RISK THAN THE OCCUPANCY
o EXAMPLES:
« LAUNDRY ROOM OVER 100 SF
e  REFRIGERANT MACHINERY ROOM a
«  INCINERATOR ROOM » o
«  FURNACE ROOM
«  BOILER ROOM
e  VOCATIONAL SHOP IN A SCHOOL r




LIMITATIONS INCIDENTAL USES

 Each incidental use not more than 10% of area of story IBG 509

 Have fire resistance rated separation (fire barrier or
horizontal assembly), smoke separation and/or
sprinkler systems per Table 509 and Section 509.4
 Many permit use of sprinklers in lieu of rated

separation

* NOT classified as a different occupancy.

 Allowable Building Area and Height per main
Occupancy = oo

SEPARATION PER
TABLE 509

‘l'
FURNACERO
D'\

EPDOORCLO

I PHOTO SEAN HACKBARTH/ FLICKF



INCIDENTAL USES EXAMPLE:

NFPA 13 sprinklered, 4 story, type VA building
Upper 3 floors: 18,000 sf apartments (r-2)

1st floor: 16,400 sf apartments plus 800 sf laundry
room & 800 sf boiler room

Total building area = 72,000 sf

Table 503: allowable building area w/sprinkler
increase = 108,000 sf; no floor greater than 36,000
sf: ok

Allowable incidental use area = 18,000%0.10 =
1,800 sf > 800 sf: ok can classify laundry room &
boiler room as r-2

Table 509: walls and floor separating laundry room
& boiler room from r-2: no hourly rating required
since bldg is sprinklered but smoke resistance is
required in conjunction with sprinklers per Section

509.4.2

INCIDENTAL USES

800 SF
LAUNDRY ROOM

IBC 509

800 SF BOILER
ROOM



ACGESSORY OCGUPANCIES

 Ancillary to the main occupancy IBC 508.2

 Aggregate accessory area not greater than:
* 10% of the main Occupancy on same floor
 Table 503 non-increased Allowable Area NO SEPARATION
limit of accessory occupancy REQUIRED*
* No separation between occupancies required*
 Allowable building area and height per main == r7/--—---
occupancy ;

*Hazardous occupancies require separation :
*Residential separations per Section 420 still :
I
I

apply

S
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ACCESSORY OCCUPANCIES EXAMPLE: ACCESSO RY Uccu PAN c I ES

* Unsprinklered, 1 story, type VA building IBC 508.2
 Factory (f-1) 9,600 sf
 Two office (b) spaces: 400 sf and 800 sf

. Table 503: allowable area = 14,000 sf OFFICE: 800 SF
e Total floor area = 10,800 sf < 14,000 sf ok

 Aggregate Accessory use areas = 1,200
sf
« Mazx. allowable aggregate accessory use

area = 10,800%0.10 = 1,080 sf OFFICE:
400 SF

 Does not work as accessory occupancies

 Solution:reduce office area,increase
factory area or use mixed-use
occupancies



SMALL ASSEMBLY SPACES

SMALL ASSEMBLY SPAGES: IBC 303.1.1 & 303.1.2

A building or tenant space used for assembly purposes with an
occupant load of less than 50 persons shall be classified as a Group B
occupancy.

Example: small cafe

SMALL ASSEMBLY SPACES ACCESSORY T0 OTHER
OCCUPANCIES:

* Occupant load less than 50 persons
or less than 750 sf in area - can be
classified as a Group B occupancy or
as part of main occupancy

Examples:

* Conference room in office building

» Fitness center in hotel




ASSEMBLY SPAGES IN EDUCATIONAL FACILITIES

IBC 303.1.3
EDUCATIONAL FACILITIES:

* A room or space used for assembly purposes that is
assoclated with a Group E occupancy is not considered a
separate occupancy.

Examples: gymnasium used for school sports; cafeteria used for

school meals




EDUCATIONAL SPAGES IN PLACES OF WORSHIP

IBC 303.1.4
PLACES OF RELIGIOUS WORSHIP:

* Accessory religious educational rooms and religious auditoriums
with occupant loads of less than 100 per room or space are not
considered separate occupanc1es

Example: classrooms 40

ST. MARTHA CATHOLIC CHURCH — PORTER, TX

DESIGN TEAM : TURNER DURAN ARCHITECTS, PINNAGLE STRUCTURAL
ENGINEERS

PHOTO CREDIT: G. LYON PHOTOGRAPHY, INC.




MULTIPLE FUNCTIONS

BUILDINGS USED FOR MULTIPLE FUNCTIONS: IBC 302.1

* A room or space that is intended to be occupied at different
times for different purposes shall comply with all of the
requirements that are applicable to each of the purposes for
which the room or space will be occupied.

Example: church hall also used as a daycare center and for

wedding receptions




Many mixed use buildings, RUUFTUP DECKS

IBC 503.1

especially apartment buildings,
are implementing occupiable
roof top decks, either for
individual use or as a gathering
space

No current code sections clearly
discuss this except for basic exit
provisions but several design
routes have been used:

Typically these spaces do not
have a roof and therefore aren’t

classified as stories per the
definition of a story (IBC 202)




ROOFTOP DECKS

IBC 503.1

OCCUPIED ROOFS GODE DEVELOPMENT

2012 IBC section 1021 contains exit provisions for occupied roofs

2015 IBC clarified egress requirements for occupied roofs (IBC 1006.3)

2018 IBC further recognizes occupied roofs. 2018 IBC provisions:

302.1: Occupied roof classified as occupancy it most closely resembles
503.1.4: Permitted to be used as an occupied roof if the occupancy of
the roof is an occupancy that is permitted by code for the story
immediately below the roof. Area of the occupied roofs is not required
to be included in the building area. Further exceptions for sprinklered
buildings exist



4 SPECIAL PROVISIONS

o) | ﬁ IBC510

B CONSTRUCTION TYPES

IBC 602.1REQUIRES THAT EACH BUILDING
BE GLASSIFIED IN ONE OF FIVE
CONSTRUCTION TYPES.

PHOTO CREDIT: ARDEN PHOTOGRAPHY

IBC SECTION 510 CONTAINS SPEGIAL PROVISIONS THAT IN SOME CASES,
ALLOW MULTIPLE CONSTRUCTION TYPES IN THE SAME BUILDING OR MULTIPLE
“BUILDINGS™ STACKED ON TOP OF EACH OTHER



SPECIAL PROVISIONS

IBC510.2

HORIZONTAL BUILDING SEPARATION
OFTEN CALLED PODIUM PROVISION: 2 8

* Considered separate buildings above and
below for purposes of area calculations if:

—

hr

A
N

 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

HORIZONTAL BUILDING SEPARATION IBC510.2

/\\ ~ Roof /\ Roof
Residential Residential Sth Residential Residential 6th
Residential Residential 4th Residential Residential Sth
Residential Residential 3 Residential Residential Ath
Residential Residential d Residential Residential 3
Residential Residential 3”” Residential | | Residential ond
s et Parking, Retail, Office =
§ Parking
5 STORY TYPE lli BUILDING 5 STORY TYPE lil BUILDING
ON TOP OF ATYPE IA PODIUM

INGREASESALLOWABLE STORIES... NOT ALLOWABLE BUILDING HEIGHT



Residential

I Residential

Residential

| Residential

Residential

I Residential

Residential

I Residential

Residential

Residential

Parking, Retail, Office

SPECIAL PROVISIONS

IBC510.2

IBC PROVISIONS FOR MIXED-USE PODIUM HAVE BEEN EVOLVING.

L

Parking

2015 1B ALLOWS MULTIPLE PODIUM STORIES ABOVE GRADE.

SECTION 509.2 509.2 510.2
UPPER A,B,M,RORS

3Hr  OCCUPANCY

<  LOWER S-2 A B,MRORS-2PARKING ANY EXCEPT

g OCCUPANCY  PARKING H

= PODIUM 1STORY NO
HEIGHT RESTRICTION




SPECIAL PROVISIONS

IBC510.2

5 STORY MIXED-USE POSSIBILITIES

4 STORIES OF TYPEV
OVER 1STORY PODIUM ey . o STORIES OF TYPE Il

e — e

R T e T T

PHOTO CREDIT: GABLES RESIDENTIAL — —_— S e




SPECIAL PROVISIONS

6 & 7 STORY MIXED-USE POSSIBILITIES

IBC 510.2
g‘fg: I:“S?:I:YTIYII;[EI:::VI 5 STORIES OF TYPE I B
OVER 2 STORY PUDI’UM% "'
bEE B
it I

e
— =

— PHOTO CREDIT: MATT TODD & PB ARCHITECTS



/ STORY MIXED-USE POSSIBILITIES

6 STORIESOF TYPEMIAORIV
OVER 1STORY PODIUM !! L ;_. !l o
IEE! |ED QN BE R BE BE @

BRI IS gy B8 2 B2 EE WY
RS iR BE BE 7

B
1 5 A BN B8 PR

|I4|l.ll SF N

|
IMAGE CREDIT: MICHAEL GREEN ARCHITECTS/HINES GROUP




Wﬂ%ﬁ /f 2 .
PARKING BENEATH'HRUUP R

e UNIQUE APPLICATION SIMILARI 0 POL
PRUV'S'UN BU L RE-Fi

o e




SPECIAL PROVISIONS
PARKING BENEATH GROUP R B 5104

Single story above grade, 5-2 parking:

* Typel (enclosed or open) or

f‘-";m

ol
o)

* Floor separating parking & group R: l—ﬂ%;

* Same construction type as parking i c — =
* Hourly rating per table 508.4 U

* TypelV (open)
Group R occupancy above

e # of stories measured from floor
above parking




PARKING BENEATH GROUP R

SPECIAL PROVISIONS

NUMBER OF STORIES

RQUP R-1
TYPE A
SPRINKLERED

STORY 5
STORY 4
. SEPARATION PER
STORY 3 SECTION 601
FOR S-2 (2 HOUR)
AND
STORY 2 TABLE 508.3 3
{1 HOUR) .. 2 HOURS
STORY 1

2 HOUR SEPARATION

MEASURED FROM
FIRST FLOOR OF R-1

ENCLOSED PARKING

B

1" STORY ABOVE GRADE PLANE

TYPE IACONSTRUCTION

SPRINKLERED

Figure 510.4

EXAMPLE R-1 OVER ENCLOSED PARKING

PARKING
ENTRANCE

IMAGE CREDIT: IBC CODE COMMENTARY

IBC510.4



SPECIAL PROVISIONS

GROUP R-1 & R-2, TYPE 1A BUILDINGS IBC510.5

* 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
2 HOUR FIRE WALLS

GROUP R-2
MAXIMUM 6 STORIES 75 FEET
y TYPE IIIA CONSTRUCTION
STORY 6
STORY 5
STORY 4
MAXIMUM -
75 FEET STORY 3
STORY 2 3 HOUR
— HORIZONTAL
GRADE PLANE STORY 1 ASSEMBLY
AIRIRIR : BASEMENT WA
IMAGE CREDIT: IBC CODE COMMENTARY

SINFE VIFWW



MIXED OCCUPANCY BUILDINGS

IBC 508

SEPARATED VS. NON-SEPARATED OCCUPANCIES

———————————————

OCCUPANCY 3



) SR




OCCUPANCY 2
OCCUPANCY 1




NO SEPARATION
REQUIRED*




REGIONAL DISPATCH
OFFICE (B)

WAREHOUSE STORAGE (S-1)

30,000 SF 41,200 SF




NO SEPARATION
REQUIRED

\B VA lliB 1

GROUP B 36,000 SF 712,000 SF 76,000 SF 114,000 SF
GROUP S-1 36,000 SF 06,000 SF 70,000 SF 104,000 SF







3 STORY BUILDING ON COLLEGE CAMPUS

 15TFLOOR

2\0 & 3°0 FLOORS



 GOFFEE/SNACK BAR

e CLASSROOMS FOR HIGHER THAN 12™ GRADE

ADMIN & OFFICES



entire building is group B
use type VB construction

use non-
separated occupancies, type VA
construction

use separated occupancies,
type VB construction
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SEPARATED OCCUPANCIES

_—_—_—_—_—_—_—_—_—q

OCCUPANCY 2
OCCUPANCY 1

ALLOWABLE BUILDING SIZE

IBC 508

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



SEPARATED OCGUPANCIES

IBC 508.4
SEPARATION PER
TABLE 508.4

A , A2 <10
ALLOWABLE AREA FOR OCCUPANCY ALLOWABLE AREA FOR OCCUPANCY 2

CHECK PERFORMED FOR EACH STORY.
SEPARATION BY FIRE BARRIERS AND HORIZONTAL ASSEMBLIES



SEPARATED OCCUPANCIES

o e AE | I11°1-3 14 -2 F2,s2,u B oM
S [NS| S [Ns| s [Ns NS| S [Ns| s |Ns
A, E N N I 2 NP 2 N | |
-1% 1-3, 14 — | — N N 2 NP NP I | 2
[-2 — | — | — | — N N NP 2 NP 2 NP
R® N & | 2
F-2.8-2* U — — | — — | — - - N N |
B¢, F-1, M, S-1 N N
H-1
H-2
H-3, H-4
H-5

SEPARATION ACCOMPLISHED WITH:
WALLS: FIRE BARRIERS (IBG 707)
FLOORS: HORIZONTAL ASSEMBLIES (IBG 711)

IBC TABLE 508.4

NP = NOT PERMITTED,

N = NO SEPARATION
REQUIRED



r

SEPARATED OCCUPANCIES

SEPARATED OCGUPANCIES EXAMPLE

REGIONAL DISPATCH
OFFICE (B)
30,000 SF

WAREHOUSE STORAGE (S-1)
41,200 SF

IBC 508.4

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 5-1 buildings with fire area
> 12,000 sf (903.2.9)

NFPA 13 sprinkler required
throughout building



|

r

ALLOWABLE BUILDING SIZE

IBC 508
SEPARATED OCCUPANCIES EXAMPLE CONT'D
CONSTRUCTION TYPE OPTIONS

___________ SEPARATIONPER | yg: 30,000/36,000 + 41,200/36,000 =
L// 051 1.98 > 1.0 INADEQUATE

 VA: 30,000/72,000 +41,200/56,000 =

REGIONAL DISPATCH ! 1.15 > 1.0 INADEQUATE
| WAREHOUSE STORAGE (S-1)
OFFICE (B) , Uﬂﬁ zzuUSFG : « |IIB: 30,000/76,000 +41,200/70.000 =
| ;
30,000 SF , 0.98 < 1.0 OK. USE TYPE lliB
!
!
_________ _ _ __ \B VA B A
ASSUMPTIONS:  GROUP B 36,000SF  72000SF  76.000SF 114000 SF

NFPA 13 SPRINKLER THROUGHOUT.
No ronTack INcrease.  OROUP S-1 36,000 SF 56,000 SF 70,000 SF 104,000 SF



SEPARATED OCCUPANGIES

. | A |eaa] w IBC TABLE 508.4
S NS S NS S NS S NS
AL E N N | 2 2 | NP I 2
12 = | == [—[ N | N | Z | NP
= e R N = NO SEPARATION

F-2,S-2°, U
B°, F-1, M, S-1
H-1
H-2
H-3, H-4
H-5 —_ ] — ] — | —

SEPARATION ACCOMPLISHED WITH:
WALLS: FIRE BARRIERS (IBC 707)
FLOORS: HORIZONTAL ASSEMBLIES (IBC 711)

REQUIRED

FOR THIS EXAMPLE, NO
SEPARATION REQUIRED




SEPARATED OCGUPANCIES

IBC TABLE 508.4

'. MULTI-STORY SEPARATED
- OCCUPANCY BUILDINGS

IMAGE CREDIT: CUBE 3 STUDIO LLC & RIXON PHOTOGRAPHY



SEPARATED OCCUPANCIES

IBC 506.5 & 508.4
MULTI-STORY SEPARATED OCCUPANCY BUILDINGS

EVEL4 |  OCCUPANCY | 1 0CCUPANCY 4 1
e SEPARATION PER
FVEL3 1 OCC.3 ! OCCUPANCY 1 TABLE 508.4
=
EVEL2 1t OCC. 3_J' ~ OCCUPANCY 1 ALSO BTWN 0CC. 1 & 0CC. 3
EVEL1 ¢  OCCUPANCY1 |
ELEVATION VIEW < 1.0 FOR 1STORY BUILDING
< 2.0FOR 2 STORY BUILDING

SUM OF RATIOS OF ACTUAL AREA/ALLOWABLE AREA < 3.0 FOR 3 OR MORE STORY BUILDING
FOR ALL OCCUPANCIES PER FLOOR:  NO FLOOR CAN HAVE A RATIO > 1.0



MULTI-STORY SEPARATED

OCGUPANCY EXAMPLE
______________ ,
EVEL4 |  OCCUPANCY 'OC[:UPANGY4|
S IR —
EVEL3 ¢ OCC.3 | OCCUPANGY1 7 0CC.4 |
EVEL2 ¢ 0CC.3 ! OCCUPANCY 1 |
o o o o e
EUELT | OCCUPANCYT | OCCUPANCY? 1
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



SEPARATED OCCUPANCIES

IBC 508.4
MULTI-STORY SEPARATED OCGUPANCY EXAMPLE

| APARTMENTS (R-2) | | APARTMENTS (R-2) |
| 21,000 SF | | 17,400 SF |

| |
| . : .
l === = — - =l l |

| R e |
: : | r !
| R | RESTAURANT(A-D) |
| 0008k t 12,600 SF |
R . : I |

LEVEL 1FLOOR PLAN LEVEL 2 FLOOR PLAN



SEPARATED OCCUPANCIES

IBC 508.4
MULTI-STORY SEPARATED OCGUPANCY EXAMPLE

| APARTMENTS (R-2) | | APARTMENTS (R-2) |
| 15,200 SF | | 24,400 SF |

e L S 4
| ™ OFFICE (B) | ] |
| | 2900SF : | | OFFICE (B) :
- T | . | BB00SF |
| RESTAURANT (A-2) : | I |
| 12,600 SF | | |
| : l |
____________________________ ]

LEVEL 3 FLOOR PLAN LEVEL 4 FLOOR PLAN



SEPARATED OCGUPANCIES

MULTI-STORY SEPARATED OCGUPANCY EXAMPLE

GROUP A-2
GROUP B
GROUP M
GROUP R-2

VB
18,000 SF / 2
21,000SF /3
21,000SF / 2
21,0008F / 3

VA
34,5008F / 3
04,000SF / 4
42,000SF / 4
36,000SF / 4

lIiB
28,900SF / 3
0/,000SF /4
37,5008F /3
48,000SF / 5

WITH FULLNFPA 13 SPRINKLER INCREASES BUT NO FRONTAGE INCREASE

(]
42,000SF / 4
85,500 SF / 6
09,900SF /5
712,000SF /5

IBC 503



SEPARATED OCCUPANCIES

IBC 508.4
MULTI-STORY SEPARATED OCGUPANCY EXAMPLE

APARTMENTS (R-2)

21,000 SF TRY CONSTRUCTION TYPE VA:

' VA: 21,000/36,000 +
| Sl : 9,000/42,000 = 0.80
: RETAIL (M) i
| |
| |

9,000 SF ALLOWABLE HEIGHT & STORIES:

R-2: 70 FT, 4 STORIES - 0K
LEVEL 1 FLOOR PLAN M: 70 FT, 4 STORIES - 0K



SEPARATED OCCUPANCIES

IBC 508.4
MULTI-STORY SEPARATED OCGUPANCY EXAMPLE

APARTMENTS (R-2)

i 4005F TRY CONSTRUCTION TYPE VA:

VA: 17,400/36,000 +
12,600/34,500 =0.85

RESTAURANT (A-2)

D 600SE ALLOWABLE HEIGHT & STORIES:
R-2: 70 FT, 4 STORIES - OK
A-2: 70 FT, 3 STORIES - OK

LEVEL 2 FLOOR PLAN



SEPARATED OCCUPANCIES

IBC 508.4

MULTI-STORY SEPARATED OCGUPANCY EXAMPLE

APARTMENTS (R-2)
15,200 SF

" OFFICE (B}
| 2,200 SF

L -

RESTAURANT (A-2)
12,600 SF

LEVEL 3 FLOOR PLAN

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 - 0K
A-2: 70 FT, 3 STORIES - 0K

B: 70 FT, 4 STORIES - 0K



SEPARATED OCCUPANCIES

IBC 508.4
MULTI-STORY SEPARATED OCGUPANCY EXAMPLE

 APARTMENTS(R2) TRY CONSTRUCTION TYPE VA:
24,400 SF VA: 24,400/36,000 +

R 5,600/54,000 = 0.78

' 5,600 SF
I ALLOWABLE HEIGHT & STORIES:

R-2: 70 FT, 4 STORIES - 0K
B: 70 FT, 4 STORIES - 0K

——————————————

LEVEL 4 FLOOR PLAN



SEPARATED OCCUPANCIES

IBC 508.4
MULTI-STORY SEPARATED OCCUPANCY EXAMPLE

FVEL4 ¢  OCCUPANCY1 ! OCCUPANCY4 1 078

I
FVEL3 1OCC.3 | OCCUPANCY1 1y 0CC.4 ' 083
Sl Bt i
I-_
EVEL2 1 OCC.3 | DCCUPANCY 1 085
| E— —— iy ——— )
EVEL1 ;  OCCUPANCY | | OCCUPANCY2 1 g g0
ELEVATION VIEW

0.78+0.83 +0.85+0.80=3.26 > 3.0

SUM OF RATIOS OF ACTUAL AREA/ALLOWABLE  INADEQUATE; TYPE VA GAN'T BE USED
AREA FOR ALL OCCUPANCIES PER FLOOR:  USE TYPEIIIB




SEPARATED OCGUPANCIES

T : IBC TABLE 508.4

OCCUPANCY

NS

-1, 1-3, 1-4
[-2
F-2,S-2°, U — | —]—]|—|—|—]—|—|N|N]|I
B, F-1, M, S-1 N N
— NP = NOT PERMITTED,
3.7 N = NO SEPARATION
s = —1—]—1—1—1—[— | [—]—| REQUIRED

R-2T0 B, M, A-2: 1 HR WALLS AND FLOORS
A-2 TO M: 1 HR FLOOR



ALLOWABLE BUILDING SIZE

’.3‘5‘;2 R ‘ www.aradhelp.com
HEIGHTS AND AREAS == ]
CALCULATOR — FREE T0OL = ——
= — — |
— — CO[=Tcun
> m— — —

HTTP://WWW.WOODWORKS.ORG/DESIGN-AND- =
TOOLS/DESIGN-TOOLS/ONLINE-CALCULATORS/ =

HANDLES SEPARATED OCCUPANCIES =
NON-SEPARATED OCCUPANCIES (CHECK “BOTH") =
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C FLOCR OR ROCF DECK

L FIRE-RESISTANCE-RATED
FLOORICEILING ASSEMBLY
OR ROOFICEILING ASSEMBLY

— FIRE-RESISTANCE-RATED
FLOCRICEILING ASSEMELY




FIRE BARRIERS

IBC 707

»
N\ - . P \ x ]
, s N ; 9 £
N ' el
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COMMON DETAILING METHOD: FIRE BARRIER & MEMBRANE EXTEND TO UNDERSIDE OF FLOOR DECK ABOVE



FIRE BARRIERS

IBC 707

WHERE ELSE WE SEE FIRE BARRIERS: _
SHAFT ENCLOSURES | r

* INTERIOR EXIT STAIRWAYS r | \l

 EXIT ACCESS STAIRWAY ENCLOSURES

* EXIT PASSAGEWAYS

* INCIDENTAL USES

*  GOMPARTMENTALIZE FIRE AREAS

*  HORIZONTAL EXITS

 ATRIUM SEPARATIONS

 HAZARDOUS MATERIALS CONTROL AREAS



wHaT 1s A HorizonTaL assemely?  HORIZONTAL ASSEMBLIES

A floor or roof assembly required to have a IBC 711
fire resistance rating such as for occupancy — |
separations and fire area separations

 May be constructed with any materials
permitted by the construction type

* Occupancy separation: Fire resistance
ratings per IBC Table 508.4

* Required to be continuous without vertical
openings except as permitted in IBC 712

* Supporting constructionrequired to have
same fire-resistancerating as the fire barrier
being supported (with exceptions per 711.4)

* Other requirements for openings,
penetrations, joints




COMMON HORIZONTAL BARRIER HORIZONTAL ASSEMBLIES
QUESTION IBC 711

 GCAN A WALL INTERRUPTTHE CEILING -
GYPSUM OF A RATED HORIZONTAL )
ASSEMBLY?

RATED FLOOR
ASSEMBLY

=

1 I\
7l DOUBLE TOP PLATE OF WALL

PARTITION WALL / INTERRUPTS CEILING GYPSUM

INTERIOR WALL TO FLOOR INTERSECTION




COMMON HORIZONTAL BARRIER HORIZONTAL ASSEMBLIES

 GAN AWALL INTERRUPTTHE GEILING
GYPSUM OF A RATED HORIZONTAL

ASSEMBLY? YES' / | PARTITION WALL
e 712.1.4 references 714 for - m
penetrations 32
« IBC 2012 714.4.1.2, Except.™> S §§
7: Permitted ifwall is rated [ )5000000WA A oooooongod
assembly | \
- IBC 2015 714.4.2, Except. paRTToN WAL — | | NTERRUPTS CEILING GYPSUM
1: Permitted if wall is | A
covered with type X

INTERIOR WALL TO FLOOR INTERSECTION

gypsum each side



SEPARATE BUILDINGS — FIRE WALLS

Fire Wall per
IBC 706

FIRE WALLS

IBC 706

EACH PORTION OF A BUILDING
SEPARATED BY ONE OR MORE FIRE
WALLS SHALL BE CONSIDERED T0
BE A SEPARATE BUILDING




FIRE WALLS

MATERIALS: NONCOMBUSTIBLE EXCEPT TYPE V IBC 706
HOURLY RATINGS PER TABLE 706.4

PROTECTED OPENINGS

CONTINUOUS FROM FOUNDATION T0/THROUGH ROOF

STRUCTURAL STABILITY TABLE 706.4

FIRE WALL FIRE-RESISTANCE RATINGS
o HilR,(:J;-L Rl FIRE-RESISTAN(;Ea RATING (hours)
IF FIRE WALL IS SEPARATING P13 H5 M. S 3
2 OCCUPANCIES, USE MOST H-1,H-2 4
RESTRICTIVE FIRE RATING a. In Ty:e—i i;z\;lz;i,stljt;iion, walls shall be permitte2d to have a 2-hour
AL | e 3 bulings, o s Sectons 155 nd 415,




STRUCTURAL DRAWINGS

BATT INSULATION (OPTIONAL)
2X STUDS ON EITHER WOOD STRUCTURAL SHEAR
SIDE OF FIRE WALL \ PANEL WHERE OCCURS, SEE /

%&X STRUCTURAL STABILITY

 Fire walls are required to be
T T T P A S N ISP 6SE constructed such that in the

= S S construction on either side of

00 )></ the wall could collapse without
causing the wall and floor/roof

/ \ construction on the opposite

EACH SIDE OF METAL STUDS AT 24" O.C., MAX

side of the wall to collapse.

FINISH AS REQUIRED

3 HOUR RATED PER UL DESIGN No. U435

« Common options include

N 3 3 HOUR FIRE WALL cantilever walls, laterally tied
N walls and double walls




»—  FIRE WALLS

HORIZONTAL CONTINUITY BC 706
»  FIRE WALLS ARE REQUIRED TO BE
CONTINUOUS FROM EXTERIOR
WALL TO EXTERIOR WALL

_— EXTERIOR WALL
MIN. 18" BEYOND EXT. dl
SURFACE OF EXT. WALL

FIRE WALL EXTENDS /

w
FIRE WALL TO EXTERIOR WALL: OPTION 1




ALTERNATIVES:

1. EXTERIOR WALL RATED FOR 1 HR MIN. 4FT EACH SIDE (OPENING FIRE WAI_I_S
PROTECTION REQ'D)

2. NONCOMBUSTIBLE SHEATHING/SIDING EXTENDS MIN. 4FT EACH SIDE
3. BUILDING ON EACH SIDE OF THE FIRE WALL IS EQUIPPED IBC 706
THROUGHOUT WITH AN NFPA OR NFPA 13 SPRINKLER SYSTEM

w

y FIRE WALL TERMINATES AT
INTERIOR SURFACE OF
EXTERIOR COMBUSTIBLE
OR NONCOMBUSTIBLE

SHEATHING OR SIDING

AN

4'_0 "

FIRE WALL

— HORIZONTAL CONTINUITY

+ FIRE WALLS ARE REQUIRED TO BE
CONTINUOUS FROM EXTERIOR

1 WALL TO EXTERIOR WALL

w
FIRE WALL TO EXTERIOR WALL: OPTION 2

4'-0" MIN.




I FIRE WALLS

IBC 706

VERTICAL CONTINUITY

* FIRE WALLS ARE REQUIRED TO BE
CONTINUQUS FROM FOUNDATION
T0 ROOF

MIN. 30" ABOVE BOTH
ADJACENT ROOFS

FIRE WALL EXTENDS

)i

= <

- \
ROOF ASSEMBLY
FIRE WALL /

FIRE WALL TO ROOF: OPTION 1




IN CONSTRUCTION TYPES IIl, IV OR V FIRE w ALLS
- NO OPENINGS IN ROOF WITHIN 4FT OF FIRE WALL
MIN. CLASS B ROOF COVERING IBC 706
ROOF SHEATHING/DECK MIN. 4FT EACH SIDE OF WALL IS FRT

OR UNDERSIDE OF SHEATHING IS COVERED WITH 3"

TYPE X GYPSUM
Y VERTICAL CONTINUITY
4 = FIRE WALLS ARE REQUIRED
T0 BE CONTINUOUS FROM

2N FOUNDATION TO ROOF
FlREWALL/ ROOF ASSEMBLY

UNDERSIDE OF COMBUSTIBLE
ROOF SHEATHING

FIRE WALL TO ROOF: OPTION 2




FIRE WALLS

OPPORTUNITY FOR WOOD FRAMED FIRE WALLS: BE706

 Permitted in type V
Construction

 Fire Walls in type lIll and IV
construction are required to
be constructed of non-
combustible materials

* Opportunity for wood frame
bearing walls on each side
of fire wall to meet structural
stability requirements

IMAGE CREDIT: CLARK DIETRICH



WOOD STRUCTURAL PANELS WHERE
REQUIRED FOR SHEAR

2 X FRAMING AT 16" O.C.
IBC 706

RESILIENT DRAFT STOPS AT
MAX. 10" O.C. HORIZONTAL

2 LAYERS 5/8" TYPE 'X' GYPSUM
BOARD EACH SIDE

BATT INSULATION AS REQUIRED FOR THERMAL/ACOUSTICAL
PERFORMANCE

2-HOUR RATING PER GA FILE NO. WP 3820 cuNSTRuchuu
2-HOUR DOUBLE STUD WALL TYPE: |




‘ GA FILE NO. ASW 1000 ‘

2 HOUR
FIRE

60 to 64 STC
SOUND

— W —————

FIRE WALLS

IBC 706

CONSTRUCTION
TYPES: Il IVOR V

ALSO SEE UL U336



—— WOOD STRUCTURAL PANELS WHERE REQUIRED FOR SHEAR
WOOD STUD WALLS ON EITHER
SIDE OF FIRE WALL

IBC 706

AIR GAP

oot
s/
AIR GAP

CONSTRUCTION
TYPES: lll, VORV

L 21/2"METAL STUDS AT 24" O.C.
GA WP 1548 BATT INSULATION (OPTIONAL)
UL U4-| 1 INTERIOR OR EXTERIOR FINISH AS REQUIRED

2 LAYERS 5/8" TYPE 'X' GYP. BD. ON EACH SIDE OF METAL STUDS

2-HOUR RATING PER GA FILE NO. WP 1548

2-HOUR FIRE WALL ASSEMBLY

CAD & REVIT DETAILS: WWW.WOODWORKS.ORG




WOOD STRUCTURAL PANELS WHERE REQUIRED FOR SHEAR

WOOD STUD WALLS ON EITHER
SIDE OF FIRE WALL

Ol - 1"
a2
AIR GAP

Ol - 1Il
e
AIR GAP

1 5/8" METAL STUDS AT 24" O.C. MAX.
BATT INSULATION (OPTIONAL)
INTERIOR OR EXTERIOR FINISH AS REQUIRED

3 LAYERS 1/2" TYPE 'X' GYP. BD. ON EACH SIDE OF METAL STUDS

3 HOURS PER UL DESIGN NO. U435

3-HOUR FIRE WALL ASSEMBLY /

FIRE WALLS

CONSTRUCTION
TYPES: lll, IVOR V

IBC 706



FIRE WALLS

IBC 706

SEISMIC DIAPHRAGM CONTINUITY

e N < 3-HR. ASSEMBLY: 1 5/8" METAL 558 N H CONTINUOUS 13 1/2" WIDE 14 GA. GALV.
‘ suily ’ STUDS WITH 3 LAYERS 1/2" TYPE 'X' ‘ [ ] SHT. METAL
vEA GYP. BD. EACH SIDE s }45‘ CONTINUOUS 16 GA. TRACK TOP AND
FE . HE /A BOTTOM
REGINEA : CONTINUOUS STRUCTURAL WOOD L/ D FIRE SAFING
U 1~ PANELS - USE FIRE-TREATED PANELS | My M \
KV - THROUGH WALL CAVITY" i pitygis - CONTINUOUS 16 GA. COMP. CHANNEL

e

RIM JOIST WITH SOLID BLOCKING

\— RESILIENT CHANNELS

3-HOUR FIRE CAULKING

M O T A
IR

RESILIENT CHANNELS

3-HOUR FIRE CAULKING

U PR M T
AL S A R

5 3-HR. ASSEMBLY: 1 5/8" METAL
[ STUDS WITH 3 LAYERS 1/2" TYPE X'
GYP. BD. EACH SIDE

1" AIR GAP

)

Nz 7 2 X4 STUD WALL EACH SIDE, WITH
: 4 STRUCTURAL WOOD PANELS AS

REQUIRED FOR SHEAR AND 1 LAYER .
5/8" TYPE 'X' GYP. BD. — Lk
'CONSULT LOCAL JURISDICTION HAVING AUTHORITY FOR ACCEPTANCE OF FIRE-TREATED WOOD
PANELS RUNNING THROUGH 3-HOUR ASSEMBLY IN THIS APPLICATION.

3-HOUR FIRE WALL AT FLOOR/CEILING

1" AIR GAP

—— 2 X4 STUD WALL EACH SIDE, WITH
— STRUCTURAL WOOD PANELS AS
REQUIRED FOR SHEAR AND 1 LAYER

5/8" TYPE 'X' GYP. BD.

G Y O PO

3-HOUR FIRE WALL AT FLOOR/CEILING

WOOD TRUSS FRAMING WITHOUT WOOD PANEL DIAPHRAGM RUNNING THROUGH FIRE WALL
I-JOIST FRAMING WITH WOOD PANEL DIAPHRAGM RUNNING THROUGH FIRE WALL




FIRE WALLS

IBC 706

SEISMIC DIAPHRAGM GONTINUITY

™ SEA0SC LIGHT-FRAMING CONSTRUCTION COMMITTEE
R_ STRUCTURAL ENGINEERS ASSOCIATION OF SOUTHERN CALIFORNIA

/g Yt‘:\ SEISMOLOGY OPINION
o]
J“ CALFORNA |

SEAOSC

DATE: March 21, 2008

Continuity of Plywood Diaphragm Sheathing in 2 hr and 3hr Fire Walls:

Opinion: The continuity of plywood diaphragm sheathing should be maintained across the air gap commonly
encountered in double stud Firewalls of 2 or 3 hour construction. The intent is to ensure that structural
continuity is not significantly reduced in the roof and floor diaphragms.

Commentary:

This opinion is prepared to address the issue of diaphragm continuity as it relates to recent changes in 2007
CBC and 2006 IBC model code. Specifically the outgoing UBC provisions for Area-Separation walls have more
or less been replaced by the Fire wall provisions of the IBC. Such walls are encountered in light-frame
multifamily or mixed-use construction and are often constructed as a double studwall when occurnng at
partywall locations. The double stud walls are typically separated by an airspace of a one to four inches.

The IBC has introduced language [IBC 705.4] that states fire walls must have “sufficient structural stability”
under fire conditions to allow collapse of either side. Previous commentarv to the UBC tooic of Area Separation



BUILDING CONFIGURATION OPTIONS

THERE ARE MULTIPLE WAYS TO
CLASSIFY A BUILDING.
CHALLENGE TRADITION AND
CONSIDER ALL OPTIONSINAN ., <"
EFFORT TO ACHIEVE THEMOST <\
COST EFFECTIVE SOLUTION




BUILDING CONFIGURATION OPTIONS

MIXED-USE OCCUPANCIES ON 1°7 FLOOR OF
RESIDENTIAL BUILDINGS OFTEN REQUIRE '
LONGER SPANS FOR OPEN AREAS (PARKING, i
RETAIL, ASSEMBLY). SOME DESIGNERS =i
CHOOSE STEEL OR CONCRETE FOR THESE

LONGER SPANS. THIS DOESN'T MEAN THAT
IT HASTO BE A TYPE IA PODIUM, CAN USE
THESE MATERIALS IN ANY CONSTRUCTION
TYPE (IBC 602.1.1)




BUILDING CONFIGURATION OPTIONS

EXAMPLE:

5 story building
15t floor: mixed-use, retail §

2rd_5t floors residential K A P T
t"m R i [T i
OpthIlS hl ’ﬁjﬂ-m!! “BH
4-story, type VA over 1 story type IA (podium provision — IBC 510. Z)
5 Stories of type III (A or B), separated occupancies

5 stories of type IIIB with firewall(s), separated occupancies




BUILDING CONFIGURATION OPTIONS

EXAMPLE:

S story building

1st floor: parking

2nd-5th floors residential
Options: o
4-story, type VA over 1 story type IA (podium provision — IBC 510.2)

4 Stories of type VA over 1 story type IV (open) or type I (IBC 510.4) no
"podium” req'd

S stories of type III (enclosed parking only) sep. or non-sep. occupancies

.‘ o
"

o T—— -



BUILDING CONFIGURATION OPTIONS

EXAMPLE: —

L ne amw | o % e

' L UERALL LAL I it _—

I story building : , CTRSTI A o R
(6 above grade) P T - )
Basement: parking 1 Zlﬂ‘i'" i : :;
1st-6th floors: residential =k, o AN
Options: \GE CREL

9-story, type Il over 1 story type IA (podium provision — IBC 510.2)
4-story, type VA over 2 story podium (podium provision 2015 IBC 510.2)
6-story type IIIA (IBC 510.5 — requires 3000 ft? max areas & other
limitations)



BUILDING CONFIGURATION OPTIONS

EXAMPLE:

4 story building

1st floor: parking

2nd_4th floors residential
Options:

3-story, type VB over 1 story type IA (podlum provision — IBC 510 2)

3 Stories of type VB over 1 story type IV (open) or type I (IBC 510.4) no
"podium” req'd

4 stories of type VA (enclosed parking only) sep. or non-sep. occupancies




BUILDING CONFIGURATION OPTIONS




BUILDING GUNFIGURATIUN UPTIUNS
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EXAMPLE:

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

Option 1:

4-story, type VA over 1 story type IA (podium provision — IBC 510.2)
Mixed-use on 15t floor handled with separated/non-separated
occupancies considering that floor only



BUILDING CONFIGURATION OPTIONS
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EXAMPLE:

9 story hotel

1st floor: lobby, restaurant, fithess center, conference rooms, residential
2nd-5th floors residential

Option 2:

9-story, type III (with or without firewalls for area limitations)
Mixed-use on 15t floor handled with separated/non-separated
occupancies considering all floors



BUILDING CONFIGURATION OPTIONS
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THIRD FLOOR PLAN

EXAMPLE:
T- AND L-SHAPED BUILDINGS — COMMON IN
HOTELS, OFTEN WITH LARGE FLOOR AREAS



BUILDING CONFIGURATION OPTIONS

J.

THIRD FLOOR PLAN
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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
(1.e. type IIIB instead of IIIA)



ALSO GHECK IBG

MIXED-USE BUILDING DO SUB-OCCUPANCIES o pra e
CLASSIFY AS INCIDENTAL
ANALYSIS FLOW CHART R ACCESSORY? ~| (SuALl ASSEMBLY
0,/ YES SPACES, ETC.)
DOES BLDG SIZE NG DOES BLOG SIZE
WORK W/NON- WORK W/INCIDENTAL
SEPARATED 0CC? ORACGESSORY 0CC?
e/ N N\
USE NON- USE INCIDENTAL OR
SENRATED 00 DOES BLOG SIZE WORK ACCESSORY 0CC
o WOEPRAEDOCD?
/ v\, CHANGE CONSTRUCTION TYPE
USE SEPARATED 0CC USE SPECIAL PROVISIONS (EG. PODIUM

USE FIRE WALL(S)
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This concludes The America
Institute of Architects Continuing
Education Systems Course $
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