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Introduction

U Why do we fire rate buildings?
= Part of Life Safety

= Many historical building fires with significant loss of
life.

= Primary source of modern Building Codes.

Introduction

U Passive Fire Protection - IBC Chapter 7
= Definition:
o The containment of fire via the use of construction materials
in rated assemblies (i.e. walls, floors, ceilings, etc.)

o Organizes the building into smaller compartments to prevent
and/or slow the spread of fire and smoke.
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O Protection of Structural Elements
= Construction Type (Ch. 6)
= Fire rating (IBC Table 601 and IBC §704)
U Same intent as seismic design
= Collapse prevention e
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Introduction

U0 Compartmentation

= Fire rated walls, floors, and ceilings
o Vertical Assemblies (IBC 705 — 709)
o Horizontal Assemblies (IBC 711)

Type 11l Construction

4 Type Il (602.3)
—-
= Exterior walls:
] o Noncombustible
o Fire-Retardant-Treated
(FRT) wood exterior wall

2-hour rating or less

Manufactured lumber
cannot be FRT

Structural strength of FRT
must be reduced per

j facturer.
e

w3
ﬂIA “Well, a fake reputation is all a man has.” — Flynn Rider
7
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Construction Type

U Types | and 11 (602.2)
= Noncombustible

Q Type IV (602.4)

= Heavy Timber (HT)
o Cross Laminated Timber
= Exterior walls:
o Noncombustible materials
o FRT wood exterior wall
¢ 2-hour rating or less
= Interior building elements
o Solid or laminated wood
o No conqe\alleg_gpaces.

0
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O Cross-Laminated Timber
(CLT) is here...

U This is perhaps the biggest
change in the 2021 IBC and
was added into Utah Code
(effective May 5, 2020)

U The Utah Building Code now
allows Mass Timber buildings ;M
up to 1 44 A

U Added requirements to IBC Table 601

U Added allowable height, story, and area
provisions to IBC Tables 504.3, 504.4, and
506.2.

U Added a definition of “Mass Timber” and
“Noncombustible Protection” to Chapter 2.

110 3%
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U Added new code inspection requirement for a
“Connection Protection Ins%ectfoﬁ” in IBC
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IBC 602.4

U (4) Type IV options:
= Type IV-HT (Heavy Timber)
= Type IV-C (CLT — Mostly exposed)
= Type IV-B (CLT — Mostly protected)
= Type IV-A (CLT — Completely protected)
O The American Wood Council has a one-page
sheet providing a comparison between each:

Q https://awc.org/pdf/tmt/TMT-
TygengonstructlonCompa_rlggﬁ 18

:GDdf

E:F Q Fire barrier separations

within Type IV-B and IV-C
shall have Yz-inch gypsum
separation on the interior
of the building per IBC
508.4.4.1 and 509.4.1.1.
Q IBC 703.8 and 703.9
provide testing and
sealing requirements for
intersections and abutting
edges. pr
Addgd special inspection
ements via IBC Table
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Fire Protection

Required Rating

U Minimum ratings come from Table 601 Q Structural Fire Protection

= Essential structural elements
shall be protected to prevent

e catastrophic damage

I

\

I

TABLE 601
RATING FOR BUILDING ELEMENTS (HOURS)
TPEI | Tveem | Tweem | TYPEW
M| B | A [ B | A | B | A B [C
Primary structural frame” (see Section 202) | 37 |2 [ I S [HENERE

BUILDING ELEMENT

- = Methods:

o Spray-applied
o Intumescent paint
o Encasement

il E

Bearing walls
Exterior” |
1

I
I ]
ER I N |
JU I N N
See Table 705.5

2" 1HT®

See

Section
2304.11.2

HT

Primary Structural Frame

O Protection of Columns (IBC 704.2) —
T g

= “... the entire column shall be provided with individual w 435 AT 24" 02} e
encasement protection by protecting it on all sides for /
the full column height, including...”

U Other Primary Structural Frame (/1BC 704.3)
= Other than columns

= Support more than:
o 2 floors, or
o 1 floor and 1 roof, or

15 16

© 2022 West Coast Code Consultants, Inc. 4
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Compartmentation
¥ O Vertical Assemblies 0 Used to separate portions of buildings

= IBC 705: Exterior Walls (EW) Q “...shall provide a complete separation”.
= IBC 706: Fire Walls (FW)

= |IBC 707: Fire Barriers (FB)

Fire Walls (706)

FIRESIDE

O = IBC 708: Fire Partitions (FP) Table 506.2
= IBC 709: Smoke Barriers (SB) JE 8 s (a5 R-1
- JR Type V-B
— - el One-Story
O Horizontal Assemblies % e [ INCNA - Sprinklered

n I BC 7’ ASSEMBLY MUST:
/ | + SUSTAIN APPLIED LOAD
Y o 2 « HAVE NO PASSAGE OF FLAME OR GAS HOT ENOUGH
L e & & TO IGNITE COTTON WASTE
« HAVE AVERAGE TEMPERATURE RISE ON UNEXPOSED)
= e SURFAGE NOT MORE THAN 250°F ABOVE INITIAL
TEMPERATURE OR MORE THAN 325°F AT ANY POINT

17

Fire Barriers (707)

Fire Partitions (708)

Q Simpler than “fire walls” Q Simpler than “fire barriers”

U Used for... Q Used for...

= Shaft enclosures (§713.4) p .
= Interior exit stairways/ramps (§1023.1) R ed R-3 separation walls (S42088)

» Enclosures for exit access stairways (§713.4) = Separating tenant spaces in mall building (§402.4.2.1)
= Exit passageways (§1024.3) = Corridor walls (§1020.1)

» Horizontal exits (§1026.1) = Elevator lobby separation (§3006.2)

* Atriums (§404.6) = Egress balconies (§1021.2)

= [ncidental uses (Table 509)

= Control areas (§414.2.4)

© 2022 West Coast Code Consultants, Inc. 5
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Smoke Barriers (709)

Wall Assemblies

Q The intent is to divide areas of a building into 0 Common Section Layouts
separate smoke compartments. = Projections (EW Only)
O Used f = Material and Fire Ratings
SeC 10Ty « Structural Stability

= Group I-2 (§407.5) P : o (EW and FW Only)

Group I-3 (§408.6) + Continuity _
Part of Smoke Control System (§909.5) F * Supporting Construction

o (Not EW or SB)
Areas of Refuge (§1009.6.4)
&7 - el

= Openings
Underground Buildings (§405.4

% S

O Summary:
Wall Types
Requirements . . i . .
Firewalls Fire Barriers Fire Partitions
Fire-resi stance-rate d x X X
materials
Protected openings X X X
Wall assembly X X X
WVertical continuity X X
Structural stability X

© 2022 West Coast Code Consultants, Inc. 6
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Exterior Walls (705)

U IBC 705.6: Ext. Walls — Structural Stability

| “Interior structural elements that brace
i the exterior wall but that are not
i located within the plane of the
i exterior wall shall per Table 601 for
— that element.
= Structural elements that brace the
exterior wall but are located outside

= howr sxaror Al or within the plane of the exterior
wall per Tables 601 d 602 for the

%3 “Can | come into the out now?” — Oh

M-Occupancy
Type V-A Construction

[Rating per
Table 601

For the floo

Fire Walls (706)

O Structural Stability (§706.2):
= “ ..shall be designed and constructed to allow
collapse of the structure on either side without
collapse of the wall...”
= How is this done?
= 2015 IBC now refers to all examples in NFPA 221 as
compliant.

© 2022 West Coast Code Consultants, Inc.

03/02/2022

Exterior Wall (705)

O What is Exterior Wall?
= Bottom Plates
= Studsl
= Top Plates
Wall Sheathing B 72
= Rim Board or blocking N
Q Floor or Roof? "
= Joists

/ ,
- FIoo%oof Sheathing !

Fire Walls (706)

U NFPA 221: Three basic types are described
= Cantilever Walls

= Tied Walls

= Double Walls

Standard for

High Challenge Fire Walls,
Fire Walls, and

Fire Barrier Walls
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Fire Walls (706)

O Cantilever Fire Walls:
= Must be designed for 5psf  «xzma

lateral load

= No connections between
the wall and building
frame on either side

= Flashing must be

designed for easy release

= Foundation must be
designed to resist

- moment from la

i

U Tied Fire Walls:

= Ties roof structureson ... .. — ,.
each side together P AT 4 B}rlnd‘l‘u(a l %" AANGET
such that the i il
horizontal pull from P ﬁ‘  erom gt
the sagging | |‘
“collapsed” members L =
is carried by the P | \ ’
horizontal force gt | P
resisting system on o 11 o
the (M@gr side. ail s

—— b 4

l’,w f\ﬁLJALL
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Fire Walls (706)

32

O Cantilever Fire Walls:

VERTICAL REINFORCEMENT,
ASREQUIRED

BREAKANAY
CONMECTOR

P
cancreTe

sTER cowumm

U Tied Fire Wallis:

= Works best when
framing on either side
is at the same level
and primary members
are perpendicular to

clariry) between and
around ends of joists

Concaete
st gated fos fire
B
=
Notes:
1. JToists may be aligned i emits propes installation of fizestop
W 4 jo ¥
< ) par:
N on e, b) ering 15 Class B (min <) no apenings

noncen
withim 4 f (1.22 m) of fire wall
3. Top chord bearmng wood joists similas.

Figure 2—Laterally Supported Loadbearing Fire Wall
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Fire Walls (706)

U Tied Fire Wallis:

follows:
= H=(WL?/(8S)
H = Horizontal pull
W = Dead load of roof
L = Truss or beam span
S = Sag
S = 0.09L structural steel
* S =0.07L open-web steel joists/ /

w5z e
* S =0.06L for wood truss: , 2
; ,» b 7@ : 5

© (@ HeJiNe]

Y/

= The sagging force, or horizontal pull is calculated as

03/02/2022

Fire Walls (706)

U Double Fire Walls:

= Two walls adjacent to
each other

= Each only connected to
respective frame

= Each wall provides
required fire rating

Fire Walls (706)

W Double Fire Walls:

Sheet metal coping cap with
continous cleat each side

Artachment strip
Wood nailer T
anchored to s 5 Counter flashing
one wall
Grout cores solid at anchor
4| bolts and reinforcement
Sealant
Eond 12 ant
eas
= Parapet flashing
4 ———
M 5
\ N g X
e 7 2
- - . — Steel bar joist welded
” Grout stop if wall o boltad e e

below not grouted plate

Figure 6—Double Fire Wall

35
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O Horizontal Continuity (§706.5):

= “ .continuous from exterior
wall to exterior wall...”

= Shall extend 18 inches
beyond exterior wall

= As usual, there are
several exceptions...

-+18” extension
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Fire Walls (706)

U Exceptions:

= May terminate at interior surface of combustible

least 4-feet on either side of fire wall.

[/

4 Vertical Continuity (§706.6):

sheathing/siding provided the exterior wall has 1-
hour rating for at least 4-feet on either side of fire
wall. Openings in this area protected for %-hour.

= May terminate at interior surface of noncombustible
sheathing/finish provided sheathing/finish extends at

May termlnate at |nter|or surface,of n combustlble

= “ .shall extend from
the foundation to a
termination point at
least 30-inches
above both adjacent
roofs.”

= Several exceptions...

© 2022 West Coast Code Consultants, Inc.

AN
= P \— ELEwmon oF

Fire Walls (706)
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O Horizontal Continuity

= Gypsum continuous through
) exterior wall
=l
= = Top and bottom plates?
| ! = Exceptions may require
interruption of exterior

;L—L sheathing.

Fire Walls (706.6)

U Exception 2:

a) Lower roof assembly is 1-hour rated for 4-feet, and...
b) Openings are not located in roof w/in 4-feet, and...
c) Each building provided w/ Class ‘B’ roof covering

41t 4ft. — 1-Hour Protection
Class B Roof — *-‘ |-7' | for structural
Covering | Support
No Openings Permitted \

[
L 1-Hour Assembly /

"y —— Roof Sheathing, —!
. Deck, or Slab 2-Hour Fire Wall

= 2-Hour Walls: May terminate at sheathing provided...

10
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Fire Walls (706.6)

U Exception 3:

= Noncombustible Sheathing: May terminate at
sheathing provided...

03/02/2022

Fire Walls (706.6)

U Exception 4:

= Typel lll, IV and V: May terminate at combustible
sheathing provided...

a) Openings are not located in roof w/in 4-feet, and...
b) Each building provided w/ Class ‘B’ roof covering

4ft 4 ft.

a)
b)
c)

Openings are not located in roof w/in 4-feet, and...
Each building provided w/ Class ‘B’ roof covering, and...
Sheathing consists of fire-retardant-treated wood for a

Class B Roof | . J | § |
Covering 7 | ‘
/ No Openings Permitted

/\\/ﬂ( \

Noncombustible —
Roof Sheathing, Fire Wall
Deck, or Slab

41

Fire Walls (706)

distance of 4-feet on each side of wall, or...

d) 5/8-inch Type ‘X’ gypsum is applied on the underside of the
sheathing for a distance of 4-feet on each side of wall.

Fire Barriers (707)

U Exception 4.3:

= Typel lll, IV and V: May terminate at combustible
sheathing provided...

Class B Roof | ar | e 4fe |
Covering ‘ [
No Openings Permitted
||

I
\— Support Edges with

Fire-Retardant-Treated

O Continuity (§707.5):

= “...shall extend from the top of the foundation or floor-
ceiling assembly below to the underside of the floor
or roof sheathing, slab or deck above and be
securely attached thereto.”

Roof Sheathingor 2x Ledgers
Deck; or
5/8” Type X Gypsum Fire Wall

Board

© 2022 West Coast Code Consultants, Inc.

Floor or roof deck
] T 7
/
Nonfire-resistance-
Fire-resistance- rated floor/ceiling Fire-resistance-
rated floor/ | || @ssembly rated floor/ceiling
ceiling assembly ) assembly or
Fire-resistance-rated roof/ceiling
floor/ceiling assembly assembly
|
/ )
ot 7 A P4

11
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Fire Barriers (707)

O Continuity (cont.):
= Continuous through concealed spaces.
= Joints at intersections per §715.

= \/oids at intersections to be filled with noncombustible
materials.

support angle fixed to
solft at max 7S0mm cent res.

Fire rtical joints
staggered and stitched and
o | T

\ .
\— NONFIRE-RESISTANCE- I
FIRE-RESISTANCE-RA RATED FLOGR
FLOOR ASSEMBLY ASSEMBLY |
FIRE-RESISTANCE-RATEI

FLOOR ASSEMBLY

fNONFIRErRESISTANCE

FIRE-RESISTANCE-RATED RATED FLOOR/CEILING
FLOOR/CEILING ASSEMBLY ASSEMBLY

FIRE-RESISTANCE-RATED
FLOOR/CEILING ASSEMBLY
OR ROOF/CEILING ASSEMBLY

FIRE-RESISTANCE-RATED
FLOOR/CEILING ASSEMBLY | -

A FIRE-RESISTANCE-RATED
X FLOOR/CEILING ASSEMBLY

Lo 7

47
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Fire Partitions (708)
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O Continuity (§708.4):

= “ ..shall extend from the top of the foundation or floor-
ceiling assembly below to the underside of the floor or
roof sheathing, slab or deck or to the fire-resistance-
rated floor/ceiling or roof/ceiling assembly above...”

= [f not continuous to the sheathing... fire blocking and
draft stopping is required (708.4.2)

= Supporting construction same as partition, Except:
o InTypes IIB, llIB, and VB for walls separating:

Mall tenant spaces, dwelling or sleepi
(7084.1) ‘/\.é

O Continuity (§708.4):

is Sprinklered

Or Concealed Space

= Exceptions...

~
- Not required
S~ to extend 7
2 aboveceiling — Room-side
| n cove(ed_ ~~~membrane to
L mall buildings rated floor
——— [ || Corridor
Group R-2: —— ceiling 1-hr
S
/\. ; Attic may be
draft-stopped I
‘ every 3,000ft?
or 2 units Y Corridor
= 4‘ N o el ceiling
)0 Y f# constructed
ARl same as walls

48
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Smoke Barriers (709)

O Continuity (§709.4) 4 Continuous through Floor or Roof
= “...shall form an effective membrane continuous from = Exterior Walls
the top of the foundation or floor/ceiling below to the o Penetrations allowed
underside of the floor or roof sheathing...” = Fire Walls A o
= [ncludes continuity through concealed spaces. = Fire Barriers (
= Supporting construction to have same fire rating » Fire Partitions* [
o Exceptin Types IIB, 1lIB, and VB construction O Terminate below Ceiling
= Fire Partitions
= Smd?iarriers 7 2nouR srTviALLs
_= SmokePartitions < @ZpEe - -

Supporting Construction

U Supporting Construction
= Fire Walls, Fire Barriers, Fire Paritions
= Same fire-rating as wall.
= Hollow spaces fire blocked at floor.
= Exceptions:
o None for Fire Walls
o Various for Fire Barriers and Fire Partitions
O Structural Members Only
= Per IBC 704
= Restrictions for openings, continuity, etc. *dé not apply to

S o supporting constructlon 24
|} alls : \ _/Examp

® o

tallation Guide #1500, Wey

Treat fi

Design In:

© 2022 West Coast Code Consultants, Inc. 13
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Membrane Penetrations

U 2018 IBC 714.5.2: Exception 7:

Cailing membrane protection

[ = 1-hr and 2-hr ceiling
fl Tl‘-ou?-mur u Double t0p plate

* Type X gypsum on wall

) = Penetrations of top
Penetrating items through top plates
must be protectad per Section plate protected per 71 4

714411 0r 714.4.1.2
= Ceiling membrane tight

.——— Wall sheathed with
/’ Type X gypsum wall board

Horizontal Assemblies

O Floor & roof assemblies requiring a fire-
resistance rating

U Fire-Resistance Rating (§711.2.4):
= Type of construction > Table 601
= Mixed occupancies > §508.4
= Floor assembly occupancy separation > §707.3.10
= Sleeping and dwelling unit separations (§420.3)

© 2022 West Coast Code Consultants, Inc.

Horizontal Assemblies
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2-Hour Fire Rated System

314" DeagenBeard Structural Panel _z\

3 142 Glass Fiber Insulation

Cold - Farmed Steel Framing Jaist

Drywall Suspension System

Two Layers 516" Firecode G - Gypaum Board

Horizontal Assemblies

U Restrained (§703.2.3):

= “ _.shall not be considered restrained” unless
satisfactory evidence is provided.
= Classification comes from ASTM E 119 or UL 263.

= “Restrained construction shall be identified on the
construction documents.”

14
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Horizontal Assemblies

U Restrained (§703.2.3):

= ASCE 29: Standard Calculation
Methods for Structural Fire Protection

= “Floor and roof assemblies and
individual beams in buildings shall be
considered restrained when the
surrounding or supporting structure is
capable of resisting substantial
thermal expansion...” b

= So, \%t are so
\ N o .

Any Questions?

Todd Snider, SE, CBO
801.547.8133 /74
ToddS@wc-3.com f

S e
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Horizontal Assemblies
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U Restrained (§703.2.3):
= Example: 3-hour post-tensioned concrete podium

TABLE 721.1(1) —continued
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS
FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALS™

WINIMUM THICKNESS OF

INSULATING MATERIAL
FOR THE FOLLOWING

STRUCTURAL N

pARTS TOBE |, JTEM INSULATING MATERIAL USED FIRE RESISTANCE

proTECTED | MUMBER PERIODS (inches)

4 3 2 1
hours | hours | hours | hour
(Carbonate. lightweight. sand-lightweight and siliceous’ aggregate concrete
Unrestrained members:
41y | Solidslabs’ I N T
4. Bonded or ** | Beams and girders
uabonded post- 8" wide |2 |,
tensioned ten- greater than 12" wide 3oL 2 |1y
dons in pre- [Carbenate. lightweight. sand-lightweight and siliceous aggregate
stressed Restrained members:* I 1|
concrete* 5 Solid slabs* 3 s -
12 Beams and girders? 2 2 | —
8" wide w2 f
greater than 12" wide

58
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