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> 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 lll, 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 Ill, 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.







ALEﬁWABLE BUILDING SIZE

%7 IBCCHAPTERS




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




MID-RISE  HIGH-RISE

BB

Lowest Leved of Fire
Dept. Vishicle Access

FIGURE 6-6 Determination of high-rise building
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BUILDING CONFIGURATION OPTIONS

THERE ARE MULTIPLE WAYS T0 =l o N
CLASSIFY ABUILDING. CHALLENGE N b = SN[
TRADITION AND CONSIDER ALL NN Ne—=> N7

OPTIONS IN AN EFFORT TO ACHIEVE O
THE MOST COST EFFECTIVE SOLUTION 2.~ N\




MIXED USE ...
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BUILDING WITH MORE THAN ONE UCCUPANCY GROUP OR
INTENDED FUNCTION







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.

BUILDING CONFIGURATION OPTIONS
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TABLE 504.3"
ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLANE

TYPE OF CONSTRUCTION
DCCUPANCY CLASSIFICATION TYFEI TYPE N TYPE Il TYPFE W TYPE WV
SEE FOOTHOTES
A B A B & B HT A B
NSt UL | 160 | 65 | 55 | & | 55 | 6 50 | 40
ABEEMSU 5 L 1@ [ &5 1 51 5 | 5 5 0 | &
TABLE 504 4%
ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANE
TYPE OF COMSTRUCTION
e TYPEI TYPEN TYPE I TYPE IV TYPE V
SEF FOCTNOTED A B A B A B HT A B
= NS o T 3 3 3 3 3 3 1
5 w | 12 1 3 3 3 1 3 3
NS o | 1 3 3 3 3 3 3 1
Ad
3 | 12 3 3 3 3 3 3 3
= NS | 5 3 3 3 3 3 1 I
5 uL | 6 r1 3 3 3 1 2 >




TABLE 506.2*°
ALLOWABLE AREA FACTOR (A, = NS, S1, S13R, or SM, as applicable) IN SQUARE FEET

TYPE OF CONSTRUCTION

TYPEIV

:
:
%
:

SEE FOOTNOTES
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M OCCUPANCY BUILDINGS




EXTERIOR WALL FRTW FRTW FRTW ANY W0OD ANY WOOD
MATERIALS

EXTERIOR BRNG 2 HR 2 HR 2HR 1HR OHR
WALL RATING

INTERIOR ANY WOOD ANY W0OD HEAVYTIMBER ~ ANY W0OD ANY WOOD

ELEMENTS

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

BUILDING SIZE ~ USUALLY 2\° COMPARABLETO  USUALLY LARGEST COMPARABLETO  SMALLEST
LARGEST VA, LARGER IN TYPICALLY SAME  1lB TYPICALLY 1
TYPICALLY SAME #  SOME CASES, # OF STORIESAS  TYPICALLY 1-2  STORY LESS THAN
OF STORIESASIV ~ SMALLER IN lIABUT LARGER ~ STORIES LESS VAAND %210 2/3
BUT SMALLER AREA  OTHERS AREA THANIIAANDIV  AREAOF VA




_ BUILDING CONFIGURATION OPTIONS
| JIN URUPTIUN & WORK UP. DUN TASW

JANCY SEPARATION, ETC. WILL BE RE[]UIMJIPLY BASED ON
RESENCE OF CERTAIN UCGHPANCIES
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MIXED OCCUPANCY BUILDINGS

IBC 508

OCCUPANCY 3

—————————




MIXED OCCUPANCY BUILDINGS

C 508
START WITH UNSEPARATED OCGUPANCIES, USING SPECIAL PROVISIONS AND/OR OTHER

SPECIAL DESIGN ALLOWANCES AS NEEDED. WORK UP FROM THERE.







NO SEPARATION
REQUIRED*







NO SEPARATION
REQUIRED

\B VA IIiB A
GROUP B 36,000 SF 712,000 SF 76,000 SF 114,000 SF

GROUP S-1 36,000 SF 56,000 SF 70,000 SF 104,000 SF




MIXED OCCUPANCY BUILDINGS

EXAMPLE: URBAN INFILL PROJECT IBC 508

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 T T E
24 floor: 2,400 sf martial arts studio, .
9,600 sf apartments i ([T T[]

P 1 H. | i mm

34 floor: 12,000 sf apartments

NFPA 13 sprinkler system throughout building; b L ﬁ

enclosed parking garage, grade to mean roof = !! -! Il I! _! !! --
height = 38 ft



MIXED OCCUPANCY BUILDINGS

IBC 508

T T T T e PER IBC 503 & 506, BASEMENT DOES NOT NEED
e Gms m Ems e
T0 BE INCLUDED IN AREA AND STORY

LT H' H” .
— = CALCULATIONS
Ihﬂ . i. - 3 —

PARKING INSURANCE ~ PRINTSHOP  MARTIALARTS  APARTMENTS

(5-2) AGENCY (B) (B) STUDIO (B) (R-2)
3" FLOOR - - - - 12,000 SF
2\D FLOOR - - - 2,400 SF 9,600 SF
1STFLOOR 9,500 SF 1,200 SF 1,300 SF

BASEMENT 12,000 SF



MIXED OCCUPANCY BUILDINGS

TRY TYPE VB CONSTRUCTION: IBC 508
$-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. TOTALAREA 121,500 SF 81,000 SF 63,000 SF 36,000 SF

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
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PARATED OCCUPANCIES







SEPARATION PER
TABLE 508.4

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




OCCUPANCY

AE

[-1% 1-3, 1-4

I-2

RI

F-2,8-2", U

B’ F-1. M, 8-1

H-1

H-2

H-3, H-4

H-5







SEPARATION PER
508.4

ALLOWABLE 1STORY BUILDING AREA

B VA lliB llIA
GROUP B 36,000SF  72,000SF  76,000SF 114,000 SF
GROUP $-1 36,000SF  56,000SF  70,000SF 104,000 SF




OCCUPANCY

AE
-1°,1-3, 14
I-2
"
F-2,8-2" U
B*, F-1, M, §-1

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

OCCUPANCY 4 |

LEVEL 4

LEVEL 3

SEPARATION PER
TABLE 508.4

LEVEL 2

LEVEL 1

ALSO BETWEEN OCC. 1 & OCC. 3

ELEVATION VIEW < 1.0 FOR 1 STORY BUILDING
< 2.0 FOR 2 STORY BUILDING

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













ALLOWABLE FLOOR AREA / # OF STORIES

\B VA lliB [lIA

GROUP A-2 18000SF /2  34,500SF/3  28,500SF/3 42,000 SF /4
GROUP B 27,000SF/3  54,000SF/4  57,000SF/4 85,500 SF /6
GROUP M 27,000SF/2  42,000SF/4  37500SF/3 55,500 SF /5
GROUP R-2 21,000SF/3  36,000SF/4  48,000SF/5  72,000SF/%
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[ FLOGH OR ROGE DECK
|

|.Li ..:.I.J
*, ' f

L FIRE-RESISTANCE-RATED
FLOORICEILIMG ASSEMBLY
O ROOFACEILING ASSEMBLY

— FIRE-RESISTANCE-FATED
FLOCRICEILING ASSEMBLY










SEPARATE BUILDINGS




EXAMPLE:
S story hotel

SEPARATE BUILDINGS

. I-”I_:.- : ; .--'LI- Pl
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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 15 floor handled with separated/non-separated occupancies

considering all floors



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



BUILDING 2

BUILDING 1

FIREWALL

BUILDING 3

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)



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




SPECIAL PROVISIONS

GROUP R-1 & R-2, TYPE IlIA 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

GROUF R-2
MAXIMUM & STCRIES 75 FEET
r Y TYPE A CONSTRUCTION
STORY 6
STORY 5
STORY 4
MAXIMUM .
75 FEET STORY 3

STORY 2 3 HOUR
HORIZOMNTAL

GRADE PLANE STORY 1 firgompid
D BASEMEN]

SINE VIEW 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



HORIZONTAL BUILDING SEPARATION

7

Rosidonta | [rescontol]
Revdonta | |Rescortal] _,
Rosionia | [Resoriml]

and

Ft-asn:lantml

‘Hﬁldﬂnhal Residential |

6 STORY TYPE Il BUILDING

JHR

SPECIAL PROVISIONS

Residential
-
Residential

|||||

Residential

TYPEU

]

o STORY TYPE Il BUILDING
ON TOP OF A TYPE IA PODIUM

INGREASES ALLOWABLE STORIES... NOT ALLOWABLE BUILDING HEIGHT

IBC 510.2



T

SPECIAL PROVISIONS

2015 1BCALLOWS MULTIPLE PODIUM STORIES ABOVE GRADE.

IBC 510.2
Roof
IBC PROVISIONS FOR MIXED-USE PODIUM HAVE BEEN EVOLVING.
6th
5th
SECTION 509.2 509.2 510.2 510.2
4th
o UPPER A,B,M,RORS
3Hr  OCCUPANCY
- LOWER S-2 PARKING A, B, M, R OR S-2 PARKING ANY EXCEPT H I
o OCCUPANCY
Q
S
PODIUM HEIGHT 1 STORY NO RESTRICTION




EXAMPLE:
9 story hotel

SEPARATE BUILDINGS
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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 1%t floor handled with separated/non-separated occupancies

considering that floor only



SPECIAL PROVISIONS

6 &7 STORY MINED-USE POSSIBILITIES IBC510.2

5 STORIES OF TYPE Il

OVER 1 STORY PODIUM 5 STORIES OF TYPE Il
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7 STORY MIXED-USE POSSIBILITIES SPECI [_\|_ PRUWSI DN 3
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Image Credit: Michael Green Architects/Hines Group



@ )
MIXED-USE BUILDING 00 SUB-OCCUPANCIES " MLSOCHECKIBC303
PROVISIONS (SMALL

CLASSIFY AS INCIDENTAL OR
ETC.)
O Y

DOES BLDG SIZE NO DOES BLDG SIZE WORK
WORK W/NON-

W/INCIDENTAL OR
SEPARATED 0CC? \XES

ACCESSORY 0CC?
YES/\ /\Tu

[ swﬁﬂgg-{mc } DOES BLOG SIZE WORK ACCESSORY 0CC
W/SEPARATEDOCC? .

YEf/ OPTIONS:
NIN CHANGE CONSTRUCTION TYPE

_ USE SEPARATED 0CC USE SPECIAL PROVISIONS (EG. PODIUM)

QISE FIRE WALL(S) y

USE INCIDENTAL OR J
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This presentation is protected by US
and International Copyright laws.
Reproduction, distribution, display and use of
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