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Agenda

¢ Explore the various
types of rated
assemblies

¢ Discuss
penetrations and

joint systems

¢ Look at some
common issues
with Multi-family
projects related to
today’s subject

ms Coda Associates

¢ Thank you to Brice
Miller and Rich
Walke for
contributing slides
to this program.

ms Coda Associates

Class Summary

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

Different Types of Fire-
Resistance Rated
Assemblies

Fire Protected Openings
& Penetrations

Joint Treatment
Systems

Types of Dampers
Effective use of the code

Inspection and plan
review tips!
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Why Fire-Resistive Rated
Construction?

Gl el

» )
i »; ¢
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Cocoanut Grove Nightclub
November 28, 1942
491 Deaths

Chicago Fire
October 8, 1871
250 Deaths
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Why Fire-Resistive Rated
Construction?

[

-
MGM Fire
November 21, 1980

84 deaths and 679 injured

_
Beverly Hills Supper Club i

May 28, 1977
164 Deaths

(© 2024 Shums Coda Associates

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

Fire and Smoke Protection Features
701.1 - Scope

« The provisions of this
chapter shall govern the
materials, systems and
assemblies used for
structural fire resistance
and fire-resistance-rated
construction separation of

adjacent spaces to
safeguard against the
spread of fire and smoke
within a building and the
spread of fire to or from
buildings.

© 2024 Shums Coda Associates
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Fire-Resistant Ratings &
Fire Tests — 703.3.1

The fire-resistance
rating of building
elements shall be
determined in
accordance with the
test procedures set
forth in ASTME 119
or UL 263 or in
accordance with
Section 703.3.

ms Coda Associates

(© 2024 Shums Coda Associates

ASTM E119

* “fire-resistive
properties of
materials and
assemblies be
measured and
specified to a
common standard”

“prescribe a
standard exposing
fire of controlled
extent and severity”

Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Fire-Resistance Ratings
703.2

¢ Where materials, systems
or devices that have not
been tested as part of a
fire-resistance-rated
assembly are
incorporated into the
building element,
component or assembly,
sufficient data shall be
made available to the
building official to show
that the required fire-
resistance rating is not
reduced.

hums Coda Associates
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Fire-Resistance Ratings
703.2

¢ Materials and
methods of
construction used to
protect joints and
penetrations in fire-
resistance-rated
building elements,
components or
assemblies shall not
reduce the required
fire-resistance rating .

« Exception for Exterior Walls

© 2024 Shums Coda Associates

ASTM E 119 or UL 263
Documentation

FIRE Resistanc
s SOUND Contrd
DESIGN MANUA|

Gypsum Systems

(© 2024 Shums Coda Associates

Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Gypsum Association

¢ Phone: 800-323-3471 + American Technical
Fax: 708-957-1101 Publishers

e 10100 Orland
Parkway, Suite 200

e Orland Park, IL 60467-
5756

* www.gypsum.org

© 2024 Shums Coda Associates
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IBC Tables 721.1
footnote m.

¢ Generic fire-resistance ratings (those not
designated as PROPRIETARY* in the listing)
in the GA 600 shall be accepted as if herein
specified.

GA FILE NO. WP 3360 THOUR || 4010 44STC
GYPSUM WALLBOARD, 00D STUBE——— FIRE SOUND

One layer 54" typa X gypsum wallboard or gypsum veneer basa applied parallel o at right

with 6d coated nails, 17" long, 0.0915" shank, /4" heads, 7" 0,

angles to each side of 2 x 4 wood studs 16 taggered 8" 0.c. on 2 6 wood plates M
.
Joints staggered 24" on opposite sides. Horizontal bracing required at mic-height. (LOAD-
BEARING)

ms Coda Associates

GA Proprietary Systems

Where the word "proprietary" appears in system descriptions
either the system or one or more of its components is considered
proprietary.

Each_Froprietary system shall be built utilizing the components
speci the company or companies listed under the detailed
description for that system.

All other systems are generic.

Generic systems are applicable to the products of any
manufacturer, whether a member of the gypsum association or
not, provided the products meet the appropriate standards.

GA FILE NO. ASW 1501 |QrROPRIETARY )|

GYPBUM WALLBOARD, STEEL I, G-H OR

" FiroBlocs Type X
= Bnan Liner s
iaht; B ot
UL Dosign V455

ms Coda Associates

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

GA Explanatory Notes

1
27 Notes! FIRE

1. Nails shall comply RESISTANCE

with ASTM F 547 or MANUAL

ASTM C 514. Other GYPSUM SYSTEMS
nails, suitable for the

intended use, and

having dimensions not

less than those specified

in this Manual shall be

permitted as

substitutions.

ms Coda Associates
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GA Explanatory Notes

¢ 3. Screws meeting ASTM C
1002 shall be permitted to be
substituted for the prescribed
nails, one for one, when the
length and head diameter of
the screws equal or exceed
those of the nails specified in
the tested system and the
screw spacing does not
exceed the spacing specified
for the nails in the tested
system.

© 2024 Shums Coda Associates

GA Explanatory Notes

(© 2024 Shums Coda Associates

e 6. Unless otherwise
specified, the face layers of
all systems, except those
with predecorated or metal
covered surfaces, shall have
joints taped (minimum
Level 1 as specified in GA-
214, Recommended Levels
of Gypsum Board Finish)
and fastener heads treated.
Base layers in multi-layer
systems shall not be
required to have joints
taped.

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

GA Explanatory Notes

Figure 1
Section Through Typical One-Hour System

© 2024 Shums Coda Associates

* 10. Water-resistant gypsum

backing board shall be
installed over or as part of the
fire-resistance rated system in
shower and tub areas to
receive ceramic or plastic wall
tile or plastic finished wall
panels. When fire or sound
ratings are necessary, the
gypsum board required for the
rating shall extend down to
the floor behind fixtures so
that the construction will equal
that of the tested system.

2018 Colorado Code Consulting, LLC




GA Explanatory Notes

* 11. When not specified as a component of a fire tested wall
or partition system, mineral fiber, glass fiber, or cellulose
fiber insulation of a thickness not exceeding that of the stud
depth shall be permitted to be added within the stud cavity.

GAFILE NO. WP 1072 GENERIC

GYPSUM WALLBOARD, STEEL STUDS
One layer s" typs X gypsum wallboard or gypsum venser basa applied parallel or at ight
anlas to aach sida of 381" steel studs 24" 0.¢. with 1° Typa § drywal scraws 2° 0. at
vertcal joints and 12" 0.6. affloar and calling runners and intermeciate studs,
Joints staggerad 24" on aach sida and on apposita sidas. Sound tested with 312" glass fiber
fiction fitin stud spaca. (NLB)

ms Coda Associates

1 HOUR
FIRE

$510495TC
SOUND

GA Explanatory Notes

e 12. In floor-ceiling or roof-ceiling systems, the addition or

deletion of mineral or glass fiber insulation in ceiling joist
spaces could possibly reduce the fire-resistance rating. The
addition of up to 16 34 inches of 0.5 pcf glass fiber insulation
(R-40), either batt or loose-fill, to any 1- or 2-hour fire
resistance rated floor-ceiling or roof-ceiling system having a
cavity deep enough to accept the insulation is permitted
provided that one additional layer of either 1/2 inch type X or
5/8 inch type X gypsum board is applied to the ceiling. The
additional layer of gypsum board shall be applied as
described for the face layer of the tested system except that
the fastener length shall be increased by not less than the
thickness of the additional layer of gypsum board.

ms Coda Associates

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

GA Explanatory Notes

ms Coda Associates

18. Greater stud sizes
(depths) shall be permitted
to be used in metal- or
wood-stud systems. Metal
studs of heavier gage than
those tested shall be
permitted. The assigned
rating of anY load-bearing
system shall also apply to
the same system when
used as a nonload-bearing
system. Indicated stud
spacings are maximums.

2018 Colorado Code Consulting, LLC



GA Explanatory Notes

¢ 19. Specified floor-ceiling
and roof-ceiling framing
sizes or truss dimensions
are minimums. Greater joist

or truss sizes (depths) shall ,

be permitted to be used in
metal- or wood-framed
systems. Indicated joist and
truss spacings are
maximums.

ms Coda Associates

.’\w -

GA Explanatory Notes

ms Coda Associates

e 20. Within design
limitations, the distance
between parallel rows of
studs, such as in a chase
wall, shall be permitted to
be increased beyond that
tested.

When stud cavities in walls
constructed of parallel rows
of steel studs exceed 9 72
inches and cross bracing is
required the cross bracing
shall be fabricated from
steel studs.

Fire Resistive Rated Assemblies, Firestopping and

GA Explanatory Notes

e 24, Additional layers of
type X or regular
gypsum board shall be
permitted to be added
to any system.

ms Coda Associates

Joint Systems

2018 Colorado Code Consulting, LLC



GA Explanatory Notes

« 25. When not specified as a component of a fire-resistance rated
wall or partition system, wood structural panels shall be permitted
to be added to one or both sides. Such panels shall be permitted to
be applied either as a base layer directly to the framing (under the

ypsum board), as a face Ia¥er (over the face layer of gypsum

oard), or between layers of gypsum board in multi-layer systems.
When such panels are applied under the gypsum board or between
layers of gypsum board the length of the fasteners specified for the
attachment of the gypsum board applied over the wood structural
panels shall be increased by not less than the thickness of the
wood structural panels. Fastener spacing for the gypsum board and
the number of layers of gypsum board shall be as specified in the
system description.

ms Coda Associates

Exterior Wall Fire Rating
705.5

o Exterior walls shall be fire-resistance rated in
accordance with Tables 601 and 705.5.

FIRE-RESISTANCE RATING REQUIREMENTS FOR EXTERIOR WALLS BASED ON FIRE SEPARATION DISTANCE**

TIRE SEPARATION TV OF CECUTANCY BCTUPANET BEETARCY

OISTANGE = X tiest) GRouP i GROUP £ M, 5.4 | GROUP A B,E, F4.1 K, 52,UF

TR IB.1VA, VB
1B VB
Tt

Al

ms Coda Associates

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

Exterior Wall 705.5

GA FILE NO. WP 8105 GENERIC 1 HOUR
GYPSUM WALLBOARD, GYPSUM SHEATHING, WOOD STUDS. (.

EXTERIOR SIDE Ono iy 45° wid &ty X ypsum shoating app parall 0 2
4 wood studs 24" o.c. wih 1 rized oo s 4~ 0. St vt o and 7 M

oot amactats St and bottom platas. Joints of gypsum shaathing may
be lft unireated. Exterior oo e sichod hweh sheethbs o sk

INTERIOR SIDE: Ona layer 54" typa X gypsum wallboard, watarrasistant gypsum backing
toard, of psum vonoar basa applod parako of atrigh angos b tucs i o costad
nalls, 17" long, 0.0915" shank, /¢ haads, 7° o.c. (LOAD-BEARING)

jckness. Varies
Approx. Weight: 7 psf
Fira Tast 528 WP 3510

Ria
ot Do )

ms Coda Associates
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Exterior Wall 705.5
S

GA FILE NO. WP 8006 PROPRIETARY*

GYPSUM WALLBOARD, GLASS MAT GYPSUM SUBSTRATE,
‘STEEL STUDS, MINERAL OR GLASS FIBER INSULATION

" pr
20 gage steel siuds 24" o.c. with 1° Type 5-12, selfdrling,
lon recistant. bugle haad, drywail sorews 12" 0.¢. Studs aifached o bolh verical
o floor and celling runners <ither by welding or with Y3 Type S-12 pan head
screws. Minarsl o giass fiber insulation fricion fitito the shud space. Exteror cladding
1o b attached through giass mat gypum pan to Shids
INTERIOR SIDE: One layer 44" proprictary type X gypsum board applied porale to st
Wi 1" Type 5-12 cywall soraws 12" 0.0.
Bracing: Lateral bracing spaced not over 40° o.c. shall s 1 by 18 gags stoel siaps.
1o each side o channel bracing attached to each stud with a dip angle. For
Siuds wih hoies or pUnch-outs i the web he “Q" facior shall be detenmined by means
of s column tests. Tested 2t 100 percent of desion ioad. (LOAD-BEARING)

PROPRIETARY GYPSUM PANEL PRODUCTS

CentainTeed Gypsum nc. - X Gypsum Panels

10R0c Type
" GlasRoc® Sheathing Type X

CanainTead Gypsum Canada Inc.
Goorgi-Paciic Gypsum LLC

National Gypsum Company

ypsum
5" Gold Bond® Brand FIRE-SHIELD®
Gypsun Board
Temple-Iiang - 0" GreenGiass Type X
0 Type X

© 2024 Shums Coda Associates

o

E FIRE SOE )

Thicknese;
Appros, Welght:
Fire Test:

P
Bpst

UL R3660IR 15187,
QINK21103, 2-4-03;
ULRSS37, 07NKB0TS,

a1008;
UL Design U425

Fire Resistive Rated Assemblies, Firestopping and

TABLE 7089

MAXIMUM AREA OF EXTERIOR WALL OPENINGS BASED CN FIRE SEPARATION DISTANCE AND DEGREE OF

OPENING PROTECTION

FIRE. SEPARATION OFSTANCE () DEGREE OF OPEMING PROTECTION ALLOWABLE AREA?

32

Ducts And Air Transfer
Openings - 705.10

Penetrations by air
ducts and air transfer
openings in fire-
resistance-rated
exterior walls required
to have protected
openings shall comply
with Section 717.5.6
— EXCEPTION:
Foundation vents

© 2024 Shums Coda Associates

Joint Systems

2018 Colorado Code Consulting, LLC
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Fire Walls

Townhouse Common Wall Underwriters Laboratories 706

UL is a testing

GA FILE NO. ASW 1000 PROPRIETARY ' 2 HOUR 60 o 64 STC S -
GYPSUM WALLBOARD, STEEL H STUDS ‘ u%u SOUND agency " 50.3_1._ Each portion ofa
Two layars 1° x 24" propristary typs X cypsum panels inseried bstwssn 2" floor and ceiing = - = bmldlng separated by one

funners with 2 stael H studs between adjacent pairs of gypsum panais. 7 I - . o1/ .
Ro———— conpananssnd adont The directory is not - : or more fire walls that
b i il by dashed i th I H h 3 706
s ok ¢ F complying with section
o s s bt oS e et ek o acode.Itisa
sovered wit ineral fiber insulation stapled to the gypsum linar panels or 12" regular c " S

shall be considered to be a

e oar som st oo o omperen : —— uide reportin : i
Sound 154 win 1 4 sl 1o vih 4 gl ypsum llcard ach ids of g P g < : separate buil
assembly and 5* mineral iber in stud spacs on both sides. (NLB) tests

PROPRIETARY GYPSUM BOARE

D
Liner Panels Limiting Height: Refer to manufacturer
Ao gt 9 www.ul.com
Fire Tost UL R1219, 8oNK26788,
Fefis
b vase
Sound Test: RAL TL82-350, 0-12-88

15 Coda Associates (© 2024 Shums Coda Associates © 2024 Shums Coda Associates

2018 Colorado Code Consulting, LLC 12



Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

NFPA ire wall rating
_ 706.4 & 716.1
requlrement: Table 706.4 TABLE 706.4 FIRE WALL FIRE-RESISTANCE RATINGS

Structural Stability
706.2

Fire wall Rating

TABLE 706.4 FIRE WALL FIRE-RESISTANCE RATINGS

¢ Fire walls shall be designed and
constructed to allow collapse of the % 4 GROUP FIRERESISTANCE RATING {hours)
structure on either side without 4 LR1RS 32
collapse of the wall under fire
conditions. Fire walls designed and
constructed in accordance with NFPA
221 shall be deemed to comply with
this section.

oz | FHTIS Bemitza ¢
e o
© 2024 Shums Coda Associates (© 2024 Shums Coda Associates © 2024 Shums Coda Associates
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Materials
706.3

¢ Noncombustible materials
except Type V

ms Coda Associates

Fire Resistive Rated Assemblies, Firestopping and

Horizontal Continuity

706.5

e 18 inches

ms Coda Associates

« Fire walls shall be
continuous from
exterior wall to
exterior wall and
shall extend at
least 18 inches
beyond the
exterior surface of
exterior walls.

Horizontal Continuity
706.5, Exception 1

Shall be permitted to
terminate at the interior
surface of combustible
exterior sheathing or siding
I:rovided the exterior wall

as a fire-resistance rating
of at least 1 hour for a
horizontal distance of at
least 4 feet on both sides of
the fire wall.

Openings within such
exterior walls shall be
ﬁrotected by fire assemblies

aving a fire-protection
rating of not less than 3/4
hour.

ms Coda Associates

Min. 4 Ft

Joint Systems

Min. 4 Ft.

=

HES T

2018 Colorado Code Consulting, LLC
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Horizonatal continuity
exception 2

Same as
exception butl
but dealing with
non-combustible
exterior
sheathing and
openings are not
regulated

Coda Associates

Horizontal continuity
exception 3

« Fire walls shall be permitted to
terminate at the interior surface of
noncombustible exterior sheathing
where the building on each side of the
fire wall is protected by an NFPA 13 or
13R fire sprinkler system.

hums Coda Associates

Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Vertical continuity
706.6

¢ Fire walls shall
extend from the
foundation to a
termination point

, atleast 30 inches

" above both

™ adjacent roofs.

hums Coda Associates

2018 Colorado Code Consulting, LLC
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Fire Wall Openings Ducts and Air Transfer Fire Barriers
706.8 Openings — 706.11 707

Section 716 for rating requirements e Ducts and air Shaft enclosures

Each opening limited to 156 square feet unless both buildings - . - -
are sprinklered with NFPA 13 system. | transfer openings I"fe"‘“' exit st_alrwavs
shall not penetrate Exit access stairway enclosures

No oi)ening permitted in party walls in accordance with T . 5 )

706.1.1 fire walls. Exit passageways

Horizontal exits

Atrium separations

Incidental use areas

Control areas

Separation of mixed occupancies

Aggregate width at any floor limited to 25 % of length of wall y 47 7 — Exception:

walls not located on
a lot line provided
the penetrations
comply with 717

Limited 25% of
length of wall

Fire areas

ms Coda Associates (© 2024 Shums Coda Associates hums Coda Associates
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IBC Chapter 7 Cont.
Fire Barriers Section 707

« Fire Barrier used to
separate

- Exits, shafts,
incidental use areas,
hazardous material
control areas and fire
areas

—Table 707.3.10

— Continuity

—Voids at Intersections

ms Coda Associates

TABLE 707.3.10
FIRE-RESISTANCE RATING REQUIREMENTS FOR
FIRE BARRIER ASSEMBLIES OR HORIZONTAL
ASSEMBLIES BETWEEN FIRE AREAS

OCCUPANCY GROUP | FIRE-RESISTANCE RATING (hours)

H1, H2

F1,H-3,51

A, B,E F2,H-4, HS,
1,M,R, 52

u

Fire Barrier Continuity

707.5

* Fire barriers shall
extend from the top of
the floor/ceiling
assemby below to the
underside of the floor
sheathing, slab or
deck above

Continuous through
concealed spaces such
as suspended ceilings

Ballon framed, or
platform if
interruption is of
same fire rating

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

Supporting construction

707.5.1

The supporting construction
for a fire barrier shall be
protected to afford the
required fire-resistance rating
of the fire barrier supported.

Hollow vertical spaces within
a fire barrier shall be
fireblocked in accordance
with Section 718.2 at every
floor level.

ms Coda Associates

Exceptions:

1. The maximum required fire-

resistance rating for assemblies
supporting fire barriers
separating tank storage as
provided for in Section 415.9.1.2
shall be 2 hours, but not less than
required by Table 601 for the
building construction type.

. Supporting construction for 1-

hour fire barriers res

Table 509.1 in

1IB, IIIB and VB ci

not required to be fire-resistance
rated unless required by other
sections of this code.

2018 Colorado Code Consulting, LLC
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707.6 Openings in Fire
barriers

¢ Max aggregate width of 25% of the wall
length, and any single opening max. 156
SQ ft.

* (8 exceptions)

ms Coda Associates

Fire Partitions
708

ms Coda Associates

Fire Resistive Rated Assemblies, Firestopping and

Dwelling separations

Sleeping unit
separations

¢ Tenant separations in

mall buildings
Corridor walls

Elevator lobby
separations

Egress Balconies

Joint Systems

Fire Partitions Continuity
708.4

From the top of the foundation or
floor/ceiling assembly below to
the underside of the floor/roof
sheathing, slab or deck above, or

to the fire-resistance-rated
floor/ceiling or roof/ceiling
assembly above

must be securely attached
thereto.

If not continuous to the deck, in
combustible construction, the

space between the ceiling and the
deck above shall be fire-blocked i
or draft stopped at the partition

line in accordance with 708.4.3.

ms Coda Associates

2018 Colorado Code Consulting, LLC
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Fire Partitions Continuity
708.4.1

. SupForting construction
hall

be protected to
afford the required fire-
resistance rating of the
wall supported,

« except for tenant and
sleeping room
separation walls and
exit access corridor 'l |
walls in buildings of i | O
Types IIB, IIIB, and VB |* %
construction. -

© 2024 Shums Coda Associates

Fire Partition Continuity
Exceptions

* Fire-Resistant
Rated Corridors

(© 2024 Shums Coda Associates

Smoke Partitions
710

¢ Glass atrium
separation

¢ I-2 corridor walls

¢ Elevator lobbies in
sprinklered
buildings

© 2024 Shums Coda Associates

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

2018 Colorado Code Consulting, LLC
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Smoke Partitions
710.4 Continuity

¢ Not required to have

- fire-resistive rating
| Patient Rooms !

Must extend from the
floor to the underside of
the floor or roof deck
above or to the
underside of the ceiling
above where the ceiling
membrane is
constructed to limit the
transfer of smoke

ms Coda Associates

IBC Horizontal Assemblies
Section 711 (floor & roof assemblies)

FIRE AREA 2

B | | | S | S | S { | | 1 —

HORIZONTAL / FIRE AREA 1
ASSEMBLY

Definition Horizontal Assembly

—A fire-resistance-rated floor or roof assembly
of materials designed to restrict the spread of
fire in which continuity is maintained.

(© 2024 Shums Coda Associates

Fire Resistance Rating
711.2

Type of
Construction

Type of
Separation,
occupancy,

dwelling or
sleeping units,
fire areas,

I-1, R-1, R-2
— One-hour fire-
resistive

hums Coda Associates

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

2018 Colorado Code Consulting, LLC
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Continuity
711.2.2

* Assemblies shall
be continuous
without vertical
openings, except
as permitted by
this section and
Section 712.

ms Coda Associates

Vertical Openings thru
horizontal assemblies
712

¢ The provisions of

this section shall

f apply to the vertical

3 ] opening applications
i I3 listed in Sections

712.1.1 through
712.1.16.

(© 2024 Shums Coda Associates

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

I-Joist Floor System

GA FILE NO. FC 5407 GENERIC

WOOD HOISTS, GYPSUM WALLBOARD
Base layer F1" ypa X aypsum wallboard applied  righ! angles to wood Lioists 24' 0.
With 114" Typo W or S crywall scraws 24° .. Face layer 54" typa X gypsum wallooard
et bass appliad at right angles to |-pists it 17s* Typs W or S drywal
. at jints and intormediato Holsts and 11 Typa & drywall scraws 12*
9.6, placad 2' backon either side of end oints, Joints offset 24" from base layer oints,
Wood ljoisis supporiing 1" wood siruchural paneks applied at ight angls to fists wilh

nais

ms Coda Associates

1HOUR 3510 39 STC.
FIRE SOUND

Approx. Caling
Waight:

5pst
Fira Test FM FG 172, 22572

s,
Sound Test  Estimated

2018 Colorado Code Consulting, LLC
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Truss Roof-Ceiling

GA FILE NO. RC 2603 PROPRIETARY*

WOOD ROOF TRUSSES, RESILIENT CHANNELS, GLASS OR
MINERAL FIBER INSULATION, CEILING DAMPER, GYPSUM
WALLBOARD

One layer %" proprietary typa X gypsum wallboard or gypsum venaer bass applied at ight

Glass fiber or mineral fiber bt or loose fil insulation spplied direcily aver gypsum
board. Trusses supporting 12" plywood o 0SB toof sheathing appiled at right angles
0 trusses. with construction schesive and 6d fing shark nalls 12° o.c. Optinal csiling
damger (refor lo manulactures for information on the type of d
PROPRTTARY GYPSUM BOARD
National Gypsum Company * Goid Bond® Brand F\RE smem € Approx. Celing
ard 3 pot
Fee Test UL R3501, 00NK42686,
21601,

UL Design Ps33

ms Coda Associates

Underwriters Laboratories

e UL is a testing
agency

¢ The directory is not
acode.Itisa
guide reporting
tests

« www.ul.com

(© 2024 Shums Coda Associates

UL Design Information

. Flre reS|stance ratlng .
'?p y only to assemblies in
eir entirety.

Except for those
separately rated structural
members supporting
tested assemblies,
individual components are
not assigned a fire
resistance ratin and are
not intended to
interchanged betw een
assemblies but rather are
designated for use in a
Recmc design in order
that the ratings of the
design may be achieved.

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

Reprinted from the Online Certficati

permission from Underwriters Lal

Copyright ©12005 Underwriters Laboratori

© 2024 Shums Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

. Gypsum Board Joint
UL Penetrations Treatment (Fire Taping)

* Penetrations through all . #\":ﬁ:ssgzz?r[l‘évi‘s:sisg:ﬂﬁ‘*d
ora pol:ltlon of an 7 2 gypsum board systems
assembly can ; s except those with
significantly affect the g - predecgratefd or n|11eta|
rating. P S ~ covered surfaces have

9 o joints taped and joints and
g fastener heads covered

Gypsum Board

¢ Gypsum board thicknesses
specified in specific designs
are minimums.

Greater thicknesses of
gypsum board are permitted
as long as the fastener
length'is increased to provide
penetration into framing that
is equal to or greater than
that achieved with the
s||11_eC|ﬁed gypsum board
thickness and fasteners.

Firestop systems y \ S with one coat of joint
developed to protect e compound (fire taped).

openings created by ' e " - . .
penetration items are A N k g;ssti::‘s’ea’;'gorﬂ‘g&d?,fg
;:’ovzred :'[" UL Solutions ¢ \ to have joints or fastener
roduct I1Q 5 ) L i heads taped or covered
with joint compound.

Additional layers of gypsum
board are permitted to be
added to any design.
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UL Fire Resistance Directory

NUMBERING SYSTEM FOR FIRE RATED ASSEMBLIES
TVPES OF PROTECTION

Unprotecied
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ted from the Online Certifications
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Design No. U336
Exposed to fire from separation Wall side only
Nonbearing Wall Rating — 2 Hr

«UL V401, 1 hr. nonbearing

Finish Rating — 120 Min

Floor and Ceiling Runners Steel channels, 1 in. deep by 2-1/2 in. wide, fabricated from No. 25
MSG galv steel, attached to concrete or masonry with fasteners 24 in. on center:
Steel Studs 2-1/2 in. wide with 1-3/8 in. legs, 1/4 in. flange in legs, fabricated from No. 25 ga galv
teel, 1-1/2 I wide by 1-3/4 in. high conduit cutouts spaced 24 in, OC, Studs 1/2 in. less in ength
than assembly height.
Gypsum Board* 1/2 in. thick, paper or vinyl surfaced. Wallboard sheets applied vertically or
horizontally with vertical joints located over studs attached to studs with 1 in. self-drilling, self-
tapping steel screws located 12 in. OC in the field and 8 in. OC at joints. Joints covered with paper
tape and joint compound. Exposed screw heads covered with joint compound. NATIONAL
GYPSUM CO — Types FSW-1, FSW-G and FSW-C.
4. Batts and Blankets* 2 in. thick batts, supplied in 24 in. widths, placed to fill interior of wall. Any
mineral wool batt bearing the UL Classification Marking as to Fire Resistance. See Batts and Blankets
(BZ3Z) Category For Names of Classified Companes.
4A. Fiber, Sprayed* As an alternate to Batts and Blankets (Item 4) — Spray applied cellulose
insulation material. The fiber is applied with water to completely fill the enclosed cavity in
accordance with the application instructions supplied with the product. Nominal dry density of 3.0
1b/ft3
U'S GREENFIBER L L C — Cocoon stabilized cellulose insulation.

Reprinted from the Oniine Certifications directory with

permission from Underwriters Laboratories

1
B Coda Associates Copyright ©[2005 Underwriters Laboratries Inc.®
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UL U336 Townhouse Wall.pdf

Prescriptive Fire Resistance
721

¢ The provisions of this section contain prescriptive
details of fire-resistance-rated building elements,
components or assemblies.

The materials of construction listed in Table 721.1(1),
Table 721.1(2), and Table 721.1(3) shall be assumed to
have the fire-resistance ratings prescribed therein.

Where materials that change the capacity for heat
dissipation are incorporated into a fire-resistance-rated
assembly, fire test results or other substantiating data
shall be made available to show that the required fire-
resistance rating time period is not reduced.

ms Coda Associates

73

Table 721.1(2)

74

(© 2024 Shums Coda Associates

Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Table 721.1(2) various
walls and partitions

© 2024 Shums Coda Associates

75
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Table 721.1(3) floor and
roof systems

Coda Associates

722 Calculated fire
resistance rating

TABLE 722.6.2(2) TIME ASSIGNED FOR CONTRIBUTION OF WOOD FRAME * & ¢

hums Coda Associates

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

722
Calculated Fire Resistance

« The provisions of this

section contain procedures
by which the fire
resistance of specific
materials or combinations
of materials is established
by calculations.

* These procedures apply
only to the information
contained in this section
and shall not be otherwise
used.

« Pay attention to footnotes

in tables.

hums Coda Associates
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722
Calculated Fire Resistance

The calculated fire resistance
of concrete, concrete

masonry and clay masonry
assemblies shall be permitted
in accordance with ACI
216.1/TMS 0216.

The calculated fire resistance
of steel assemblies shall be
permitted in accordance with
Chapter 5 of ASCE 29.

The calculated fire resistance
of exposed wood members
and wood decking shall be
permitted in accordance with
Chapter 16 of ANSI/ AWC
National Design Specification
for Wood Construction (NDS).

ms Coda Associates

703.5 — ID of Fire and Smoke
Separation Walls

“Fire and/or Smoke Barrier — Protect All Openings”
Within 15’ from end walls, 30’ maximum spacing
3" high with 3/8"” stroke

Within accessible above ceiling spaces

ms Coda Associates

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

Fire-Resistance Rating of
Structural Members — 704.1

e The fire-resistance ratings of
structural members and
assemblies shall comply with
this section and the
requirements for the type of
construction as specified in
Table 601.

The fire-resistance ratings of
supporting members shall not
be less than the ratings reguired
for the fire-resistance-rate
assemblies supported by the
structural members.

- Exception: Fire barriers , fire
artitions , smoke barriers and
orizontal ‘assemblies as provided in

Sections 707.5, 708.4, 709.4 and
711.2, respectively.

ms Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Table 601 Building Element

Primary Frame Definition
plip]

The primary structural frame shall
include all of the following

TABLE 601 FIRE.RESISTANCE RATING REGUIREMENTS FOR BUILDING ELEMENTS (HOURS) P * A fundamental structural members:

— e e e rew e component of building

ARSI ” . construction, listed in
Table 601, which may
or may not be of fire-
resistance-rated
construction and is
constructed of
materials based on
the building type of
construction

1. The columns;

2. Structural members having direct
connections to the columns,
including girders, beams, trusses
and spandrels;

3. Members of the floor construction
and roof construction having
direct connections to the
columns; and

4. Members that are essential to the
vertical stability of the primary
structural frame under gravity
loading shall be considered part
of the primary structural frame
whether or not the bracing
member carries gravity loads.

ms Coda Associates ms Coda Associates © 2024 Shums Coda Associates
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Secondary Frame Definition
202

+ The following structural
members shall be considered
secondary members and not

art of the primary structural
rame:

1. Structural members not
having direct connections to
the columns;

. Members of the floor
construction not havin
direct connections to the
columns; and

. Bracing members other than
those that are part of the
primary structural frame.

© 2024 Shums Coda Associates

Column protection
704.2

Members of the Primal structural
frame that are require

to achieve a FRR shaII be

individual encasement

protection by protecting them on all
sides for the full length including
connections to other structural
members.

Where a column extends through a
cellmg the encasement protection
shall be continuous from the top of
the foundation or floor/ceiling
assembly below through the ceiling
space to the top of the column.

Exception: column that meets the
limitations of Secti 704 3 1 (Ilght
frame constructlon—h

elements located entlrely between
the top and bottom plates)

(© 2024 Shums Coda Associates

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

Light-Frame Construction
704.3.1

© 2024 Shums Coda Associates

» Studs and boundary

elements that are
integral elements in
load-bearing walls of
light-framed
construction shall be
permitted to have
required fire-resistance
rating provided by the
membrane protection
provided for load-
bearing walls.

2018 Colorado Code Consulting, LLC
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Section 704.2

ms Coda Associates

Exception:

1. Individual encasement
protection on all sides shall
be permitted on all exposed
sides provided the extent of
protection is in accordance
with the required fire-
resistance rating , as
determined in Section 703.

Protection of the Primary Structural
Frame Other Than Columns - 704.2

Exception 2.

Primary structural members other
than columns that do not support
more than two floors or one floor
and roof, or a load-bearing wall or
a non-load-bearing wall more than
two stories high, are permitted to
be protected by the membrane of a
fire-resistance rated wall or
Horizontal assembly where the
membrane provides the required
FRR

(© 2024 Shums Coda Associates

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

Protection of Secondary Members
704.3

¢ Secondary structural
members that are
required to have
protection to achieve
a fire-resistance
rating shall be
protected by
individual encasement
protection, or by the
membrane of a FRR
wall or horizontal
assembly where the
membrane provides
the required FRR.

© 2024 Shums Coda Associates
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Exterior Structural Members
704.10

« Load-bearing structural
members located within the
exterior walls or on the
o;:tslige of?‘bllllilgding on:d "

_———=—T structure shall be provide
— e — — ."‘_ el with the highest fire-
resistance rating as
determined in accordance
with the following:

1. Table 601 for the type of
building element based on
the type of construction of
the building;

. Table 601 for exterior
bearing walls based on
the type of construction;
and

. Table 705.5 for exterior
walls based on the fire
separation distance.

© 2024 Shums Coda Associates (© 2024 Shums Coda Associates

Spray-applied Fire Resistive
Materials — 704.12

¢ The application of SFRM
shall be consistent with
the fire-resistance rating
and the listing,
including, but not
limited to, minimum
thickness and dry
density of the applied
SFRM, method o
application, substrate
surface conditions and
the use of bonding
adhesives, sealants,
reinforcing or other
materials.

Fire Resistive Rated Assemblies, Firestopping and

Surface Conditions
704.12.3.1

Substrates to receive SFRM
shall be free of dirt, oil,
?rease, release agents,
oose scale and any other
condition that prevents
adhesion.

The substrates shall also be
free of primers, galnts ELL]

encapsulants other than
those fire tested and listed
by a nationally recognized
testing agency.

Primed, painted or
encapsulated steel shall be
allowed, provided that
testing ﬁas demonstrated
that required adhesion is
maintained (with specific
conditions)

© 2024 Shums Coda Associates

Joint Systems
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Temperature
704.12.4

A minimum ambient and
substrate temperature
of 40°F shall be
maintained during and
for a minimum of 24
hours after the
application of the SFRM,
unless the
manufacturer's
installation instructions
allow otherwise.

ms Coda Associates

Finished Condition

704.12.5

(© 2024 Shums Coda Associates

¢ The finished condition
of SFRM applied to
structural members or
assemblies shall not,
upon complete drying
or curing, exhibit
cracks, voids, spalls,
delamination or any
exposure of the
substrate.

Surface irregularities
of SFRM shall be
deemed acceptable.

Fire Resistive Rated Assemblies, Firestopping and

UL Listings

Design Ho. HTDE
d

Joint Systems

Steel Beam — W8x28 min size.

Normal Weight or Lightweight
Concrete — Compressive strength,
3000 psi.

Shear Connector — LOptional) —
Studs, 3/4 in. diam headed type
or equivalent per AISC
s[peclficatlons. Welded to the top
flange of beam through the steel
floor units.

Welded Wire Fabric — (Optional)
— 6x6-10/10 SWG.

Steel Floor and Form Units* — 1-
i/w in. deep corrugated units; or

-1/2to 3 in. deep fluted or
cellular units, welded to beam.

© 2024 Shums Coda Associgkes

2018 Colorado Code Consulting, LLC
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Sprayed Fire-resistant Sprayed Fire-resistant
Materials Materials - 1705.15

Physical and Visual Tests
1705.15.1

?dgrtaeyriApgliedA:i;ﬁeRaegiystive Special inspections for
ane Al sprayed fire-resistant
mixing with water and Rating Hr Restrained Unrestrained n?ateyrials applied to
spraying in more than one Beam Beam 1el d
coat to the beam to the final Rating Hr Rating Hr structural elements an
thicknesses shown below. 7 2 72 decks shall be in

Y — ted accordance with

steel floor units are used 1% EUD 5 Sections 1705.15.1

* The special inspections

shall include the following
tests and observations to
demonstrate compliance
with the listing and the
fire-resistance rating:

ed,
crest areas shall be filled with B 15/16 1-1/16 through 1705.15.6.
Spray-Applied Fire Resistive L. .
Materials above the beam. 1-7/16 1-9/16 Special inspections shall

. Condition of substrates.

. Thickness of application.

. Density in pounds per cubic
foot

Beam surfaces must be clean 1-15/16 2 be PBSEd on th_e fire-
irt, loose scale resistance design as
designated in the

minimum cated énsity of i
15/14 pcf respectively. gggﬂ%’ggtg?nsﬂlldlon

Bond strength
adhesion/cohesion.

Condition of finished
application.

© 2024 Shums Coda Associgfes
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Thickness -ngﬁglt?tr:g?otnln eContainment in Construction

1705.15.4 .
- Through-Penetrations : - eMembrane-Penetrations

L[ f «Section 714

No more than 10
percent of the thickness
measurements of the
sprayed fire-resistant
materials applied to
floor, roof and wall
assemblies and
structural members
shall be less than the
thickness reﬂuired by
the approved fire-
resistance design, but in
no case less than the
minimum allowable
thickness required by
Section 1705.15.4.1.

© 2024 Shums Coda Associates
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100 101

2018 Colorado Code Consulting, LLC 34



eContainment In Construction

-Construction Joints
-Section 715

© 2024 Shums Coda Associates

103

Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

. Containment In Construction
- Perimeter Containment

(© 2024 Shums Coda Associates
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sFirestopping needed in many Applications

«Curtain Wall
«Edge of Slab

~Joint 1 Wl e B
Top of Wall J

+Through
Penetrations

© 2024 Shums Coda Associates

105

- +Stub-Outs l
Ol
L0 | S =

*HVAC Ducts

*Barrier Joints

eInsulated
Pipe

2018 Colorado Code Consulting, LLC
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Penetrations i :
214 1 Code Requirements - IBC

-International Building Code Firestop
¢ The provisions of this .Test Standards
section shall govern
the materials and
methods of
construction used to
protect through
penetrations and
membrane
penetrations of
horizontal assemblies
and fire-resistance-
rated wall assemblies.

Coda Associates hums Coda Associates

hums Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

oThrough-PBe?etration Test eTime — Temperature Curve - Through-Penetration Test
efore

« 1050 ° F (6min) glass fiber
1000° F insulation melts

5Min

I
3

2
Time (A1)

. .
© 2024 Shums Coda Associates 0 (© 2024 Shums Coda Associates © 2024 Shums Coda Associates
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¢ Hose Stream Test

| I

ms Coda Associates

112

Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Ratings for
Example of Successful Testing Through Penetration Firestop

- Construction - 4” PVC Through Drywall
- Firestopping - Intumescent Device & Sealant

« eFlame Occurrence F rating

- eTemperature Rise T rating

« eAir Leakage L Rating

. *Watertightness W Rating—optional and not code req’d
=y

1
- Before

(© 2024 Shums Coda Associates © 2024 Shums Coda Associates
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«ASTM E 814 / UL 1479 Test Standards for
Through Penetration Firestop

The duration of time in which
flames must not pass through
the

The time it takes for the
non-fire side to reach 325°F

ms Coda Associates

115

Fire Resistive Rated Assemblies, Firestopping and

«ASTM E 814 / UL 1479 Test Standards for
*Through Penetration Firestop

Amount of air leakage through ™
the at ambient and : "_ b
400°F ﬂ
Measured in CFM/sq. ft. The

lower the number, the better.

(currently optional)

the ability of a to
restrict the flow of water

Class 1-rated resista 3
foot water column for 72 hours
ms Coda Associates

116

Joint Systems

What assemblies require
F, T, or L Ratings? All
found in Section 714....

Through penetrations of fire-resistance-rated wall
assemblies require an F rating...(714.4.1.2)

Through penetrations of Fire-resistance-rated horizontal
assemblies require an F and T rating---some exceptions for
the T rating...(714.5.1.2)

« Through penetrations of Smoke barriers require an L rating

(714..5.4)

+ Through penetrations of a fire wall or fire barrier used for a
horizontal exit must meet the requirements for an F, T and
L rating. (714.4.1 through 714.4.3 & 714.5.4)

ms Coda Associates

117
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Systems with a W rating
o 5 PR

W ‘;‘\ .

-

© 2024 Shums Coda Associates
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Installation Details
714.3

¢ Where sleeves are used,
they shall be securely
fastened to the assembly
penetrated.

The space between the
item contained in the
sleeve and the sleeve
itself and any space
between the sleeve and
the assembly penetrated
shall be protected in
accordance with this
section.

(© 2024 Shums Coda Associates

119

Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Installation Details
714.3

Insulation and coverings on or in the penetrating item
shall not penetrate the assembly unless the specific
material used has been tested as part of the assembly in
accordance with this section.

Section A-A

© 2024 Shums Coda Associates

120
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Fire-Resistance-Rated Walls
714.4

¢ Penetrations into or

through
- fire walls
— fire barriers

— smoke barrier walls

* Must also comply
with 714.5.4.

— fire partitions

ms Coda Associates

121

253

SECTION A4

A5

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

Through Penetration
Exceptions

123

Annular s&)ace around steel, ferrous or copper pipes or
steel con
follows:

uits shall be permltted to be protected as

- In concrete or masonry walls where the penetrating item is
a maximum 6-inch nominal diameter and the opening is a
maximum 144 square inches, concrete, grout or mortar is
permitted where it installed the full thickness of the wall or
the thickness required to maintain the fire-resistance rating;

2. The material used to fill the annular space shall prevent
the passage of flame and hot gases sufficient to ignite

cotton waste where subjected to ASTME 119 or UL 263 time
temperature fire conditions under a minimum posltlve
pressure differential of 0.01 inch of water at the location of
the penetration for the time period equivalent to the fire-
resistance rating of the construction penetrated.

ms Coda Associates
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Membrane Penetrations
714.4.2

Membrane penetrations
shall comply with
Section 714.4.1.

Where walls or
ns are required

rating, recessed fixtures
shall be installed such
that the required fire
resistance will not be
reduced.

ms Coda Associates

124

Membrane Penetration
Exceptions

Steel electrical boxes
— Maximum 2 hours
— do not exceed 16 square inches

- total area of 100 square inches
for any 100 square feet of wall

Outlet boxes on opposite sides of
tl;‘e wall shall be separated as
shown:

- Horizontal distance of not less
than 24 inch

Horizontal distance of not less

with cellulose loose fill, rock
or slag mineral wool insulation;
By solid fireblocking per Section
718.2.1;

Protect both boxes by listed putty
pads; or

Other listed materials and
methods.

ms Coda Associates

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

Membrane Penetration
Exceptions

Listed electrical outlet boxes tested for use in fire-resistance- rated
assemblies and installed in accordance with the listing instructions

— By the horizontal distance specified in the listing of the electrical boxes;

— By solid fireblocking in accordance with Section 718.2.1;

— By protecting both boxes with listed putty pads; or

— By other listed materials and methods.

Electrical boxes of any size or type, which have been listed as part of a

wall opening protective material system and installed in accordance
with the listing instructions.

by boxes other than electrical boxes, provided such penetrating items
and the annular space between the wall membrane and the box, are
protected by an approved membrane penetration firestop system
installed as tested in accordance with ASTM E 814 or UL 1479

Sprinkler metal escutcheon plate

ms Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Added protection required el i: - Horizontal assemblies
for plastic boxes unless ?{iﬁ'{_‘;ﬂar materials Through Penetrations
listed without protection. 714.5.1 . penetrations of a floor,

o « Noncombustible E floor/ceiling assembly or the
o Insulation enetrating items shall ; ceiling membrane of a
P 9 roof/ceiling assembly not

not conn_ect t_° u required to be enclosed in a
combustible items e shaft shall be protected
beyond the point of X ! ] Exceptions:

firestopping unless it . 1. Penetrations by steel, ferrous or
o, Y copper conduits, pipes, tubes or
can be demOHStrated - vents or concret’e or m’asonry
that the fire-resistance 7’ [ items through a single fire-
3 z 3 ~ 1 resistance-rated floor assembly
'“t?gr't_y of the wall is | where the annular space is
maintained. 1 . protected with materials that
. prevent the passage of flame and
hot gases sufficient to ignite
cotton waste when subjected to
ASTM E 119 or UL 263

© 2024 Shums Coda Associates (© 2024 Shums Coda Associates © 2024 Shums Coda Associates
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Horizontal assemblies

714.5

Exceptions

2,

130

Penetrations in a single
concrete floor by steel,
ferrous or copper conduits,
pipes, tubes or vents with a
maximum 6-inch nominal
diameter, provided the
ncrete, grout or mortar is
installed the full thickness
of the floor or the thickness
required to maintain tl
fire-resistance rating.

Penetrations by listed

electrical boxes of any
material

ms Coda Associates

Membrane Penetration

Exceptions

16 sq. in. steel electrical boxes
— Max. 100 sq. in. in every 100
sq. ft.

Ceiling membrane penetrations
- Max. 2-hour
- Max. 16 sq. in.
- Max. 100 5q. in. in every 100 sq.

Listed electrical outlet boxes as
a part of the assembly

Listed electrical outlet boxes
tested for use in fire-rated
assembly.

Sprinkler metal escutcheons

ms Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

714.5.1.2 Through-
penetration firestop system

Through penetrations shall be
protected by an approved through-
penetration firestop sys
and tested in accordance
814 or UL 1479, wi
positive pressure S renta oFb.01
inch of water.

The system shall have an F rating/T
rating of not less than 1 hour but not
less than the required rating of the
floor penetrated.

Floor penetrations of max. dinch
diameter metal conduit or tubing

nelralln dlrectl into metal
enclosed elec. Power switchgear do
not require a T-rating.

ms Coda Associates
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penetration
firestop system

- Exceptions:
* 1. Floor penetrations contained and
located within the cavity of a wall
bove the floor or below the floor
do not require a T rating.

+ 2. Floor penetrations by floor
drains, tub drains or shower drains
contained and located within the
concealed space of a horizontal
assembly do not require a T rating.

- 3. Floor penetrations of maximum
4-inch nominal diameter
penetrating directly into metal-
enclosed electrical power
switchgear do not require a T
rating.

© 2024 Shums Coda Associates

133

Nonfire-Resistance-Rated
Assemblies. - 714.6.1

¢ Noncombustible penetrating items

— not more than five stories are permitted, provided
that the annular space is filled to resist the free
passage of flame and the products of combustion
with an approved noncombustible material or with
a fill, void or cavity material that is tested and
classified for use in through-penetration firestop
systems.

¢ Penetrating items

— Not more than two stories provided that the
annular space is filled with an approved material to
resist the free passage of flame and the products
of combustion.

(© 2024 Shums Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Conditions of Acceptance for
a T Rating

¢ No Passage of Flame
o Not to exceed 325°F Temperature Rise

e Hose Stream

© 2024 Shums Coda Associates
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2024 IBC — T Rating

¢ The time period that the penetrating
fire-stop-system, including the
penetrating item

limits the maximum

temperature rise to 325 degrees F
above its initial temperature through
the penetration on the non-fire
side. when-tested-in-accordance-with

Coda Associates

There are 3
parts to a
Listed
Firestop

hums Coda Associates

Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Penetration Firestop System
Consists of:
« Assembly being penetrated
* Penetrating item

 Fill, void or cavity materials (firestopping

materials)

hums Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

e 1st Part of a Listed Firestop *2nd Part of a Listed Firestop

© 2024 Shums Coda Associates (© 2024 Shums Coda Associates © 2024 Shums Coda Associates
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e 3rd Part of a Listed Firestop

Firestop System Materials

¢ Sealants

— Silicone, Latex, Intumescent

* Wrap Strips

— “Thick, Thin, Wide, Less
Wide”

¢ Putties

* Pillows

« Composite Sheets
« Bricks / Plugs

* Pre Fabricated Kits
* Mortar

« Spray Products

Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

*Firestop System Materials
Firestop Devices

* Preformed Devices — Cast in Place,
Bathtub

2018 Colorado Code Consulting, LLC
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

*Firestop System Materials ) . sFirestop System Materials
Firestop Composite Sheets sFirestop System Materials Firestop Pre-formed Devices
Steel Collars
¢ Sheet metal laminated to intumescent « “Pre assembled,

material with foil and metal scrim on the preformed molding

other side kits in stainless steel
frames, mechanically
sealed”

“Pre-assembled Open
Pathway Devices

hums Coda Associates 4 © hums Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

S0, what is the rating of the Typical Annular Space
firestop material?

1
| —

*Only have ratings.

Coda Associates ms Coda Associates ns Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

o ) eProperly recessed and tooled sealant
sUntooled sealant on the surface will likely fail will expand inward as designed.

© 2024 Shums Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Properly Tooled Penetrations Cast-in-Place Devices Rated Floor Ceiling Assembly

¢ The Firestop sealant must
be well bonded to
penetrating item and
surrounding wall or floor

* Should always inspect
both sides

© 2024 Shums Coda Associates

D .
© 2024 Shums Coda Associates " © 2024 Shums Coda Associates
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+Steel Collars and Intumescent Wrap Strips

« Intumescent sealant expands and fills the void

« The collar expands to crush pipe

© 2024 Shums Coda Associates.
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Sleeves

Sleeves are commonly
used where penetration
needs to be removed or
changed frequently

* The sleeve need to
be securely
fastened to
assembly

* Both the space
between
penetrant and
annular space
needs to be
firestopped

ms Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

eEvaluating a Penetration
It is all about the

*SYSTEMS

*Points to remember:
> Firestop materials are not systems

» Systems employ firestop materials

» Products do not receive ratings,
“Systems Do”

ms Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Where Can I Find The For the Contractor

Most Current Listings? » What type of building assembly is requiring
flrﬁstoppwagl'i’
° joor or

S Y
» What type of material is the building assembly D. - ]
- Concrete, CMU, Gypsum, Wood Frame 1, Hl

» What is the penetrating item(s)? UL Systems serve two
I\l{:etallic, Nonmetallic, Cables, Insulated, Construction Joints, . A Tsasam—
etc.

» What are the specific descriptions regarding the " Evidenceof
penetrants? % compliance
- Diameter, quantity, type of plastic, type & thickness of T

insulation, etc. . 2)' A set of build-instructions e
» What is the hourly rating you are looking for? - - T ——
- F Rating, T Rating

- Are there any special considerations?
- Movement, Environmental exposure

ms Coda Associates ms Coda Associates ¥ ms Coda Associates
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For the Building / Fire Official

S, B

l]l: Systems Séfve two
roles:

Evidence of compliance

i 2)v Documeﬁf By M;hlch to |nsbect

024 Shums Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

sk

|
Section A-A

05, Tho gy
inthe ndividual

y fire.

ey

I —

=il
S He €l vem Docurert Tick Advarced Wedon b —laix
: 3

I —

|
Section A-A

L Of oM 2 by 4 i, bimber

Fuamber of
nthe UL Fir

inwhich itis installed.
viee)slpal P fncon-fR ink

s may Do use

acketing and insufitios ]

2018 Colorado Code Consulting, LLC

55



Section A-A

System No. W-L.3132
rmnngs—camzmseenem 1
Rating — 0 Hr

Wt Ansembly —The 4 oc 2 v csd o
ne ciescribed in he Invicsal L300 o U400 Senes W
fentioret

A S

L Fire B

2bydin mber

P

B, thick, s
Eayers, fastarer ype and: a
Resistance P[)t»duy WMeix dlarn of opening s 4-1/2 0

The hourly F-

thickness, rumber of
Do he UL Fre

300 or U400

2 Steel Sioeve —Nom 4in diam (cr ]
wal assemby.

T)cr Scheckde 5 cr ,
s e wal,

oct 1-1/210 2,

tunds of caties »

gty SLpp
A Max 200 pair No. ANG:

[

Fire Resistive Rated Assemblies, Firestopping and

B

gy h the val. /
A, Max 200 pair No. AWG (or stalh) copper conducior Cabke wih polyvim chioride (PVC) jacka
TS| i

=
. g
A 18]
(a) 2
l. (s A
3
L A
Section A-A
System No. W-
rwanngs—|w2m5eenm )
T Rating — 0 Hr
1 1 0e2 e fire-ratect oypun d
00 0r U400 1 o Paticn Designs n the UL Fire Resstance Diclory and shell
wmmwmamw consiruction feshures
dshuds 2by4in umber
oo driin OC Soulshds oo 3561 wow Vi34 a0 5paced 24 in OC.
tickness, number of
fayers, fastarer U300 or U400 Des nthe UL Fire
oclory. Meax den of opening is 4- |r2h
The hourty i od,
2 Steel Sleeve — Nomn 4in diam (cr smalen) stesl mnm{ me'ah mqu ke 5 (of heavier) steal ppe cton-fi into
sl assembly s .
3 Tight
e 172in.Cabies
bies may D6 Usod
irsudiion,

o=

oo

2018 Colorado Code Consulting, LLC

Joint Systems

Q-O- AR GS-SEFH JE 3 -
[Blsoerceo e Beow Poseoon | 5 A A % R Cormon |- F5en |
| ) Diisamres < G012 - |3 (][0 ® 0% O i [ -—v-;v-u-._,~ s+
>
[=
RO
LA
Section A-A
System No. W-L3132
F Ratings — 1 andi 2 i (Ssa lem 1)
T Hakrg —
Wall Assembly — (1o 1or e
phaLL
A he fokowng Coneinetie bonres
X b
5a0ad 160, OC. Sed sl Do i 358 n. wik e 5pooec 2 . OC -
B ik, -
(P o PV
W or
s 0ol i C ki o iy
u.“m-u, 244G ;
i, Vord or C ~Puty 1. 10 it Sppkedwit ) s, Wi bahiods of M

56



OO

T e scormen |- 200 =

@ (10 D | e vt = &, o[ D[ | ehisew 5|

=

[BAsorrcoy <o Pow #) oo |

| €Y Disitnes - 1 &

1 Wal Assembly — ho
0k the fobowng consinction afures:
0% o

oo hrbe
5paosd 16 OC. Skael sxds 1o ba min 578 in widh and 5poced 24 n OC
8 o The gy thchnees, numbse of
Fea

Iyers, e
Recistris Dvockey Maxdom o cpeieg s 4-172

Stoel Sieave —Nom 4 i cham (o ema
wal acsembly, kv etabod such hat e ends

12n Gl o

N
o Sl i 1 i
- i gt

fors, PYC ol and ockol
XUPE o PVC LPE o PG

Max 62.5.68 foer opb cabhe with PVC ineukaion and achetig.
M oo .24 ANG
dor Caviy Materia — Putty — 1 1 1 hchevoss f 1 mattl sppbect it s 1sh Wi bah nds of s

oo

R« oo

the 4 Qoorert Lick tpow fordw teb

NP

Fire Resistive Rated Assemblies, Firestopping and
Joint Systems
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems
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International FireStop
Council

Coda Associates

www.firestop.org

Inspector Pocket
Guide

Evaluating
Engineering
Judgements

Education
Opportunities

Special Inspections
1705.18

¢ In high-rise buildings or in

buildings assigned to Risk
Category III or IV or in fire
areas containing Group R
occupancies with an occupant
load of >250 persons (50,000
SF) special inspections for
through-penetrations,
membrane penetration
firestops, fire-resistant joint
systems, and perimeter fire
containment systems that are
tested and listed in
accordance with Sections
714.4.1.2,714.5.1.2, 715.3.1
and 715.4 shall be in
accordance with Section
1705.18.1 or 1705.18.2.

176

Fire Resistive Rated Assemblies, Firestopping and

© 2024 Shums Coda Associates

Joint Systems

Special Inspections

* More fires transfer
due to pooror
improper fire-
stopping than any
other cause.

MGM Grand 1980
*85 killed in upper
floors

Grenfell Tower
2017 * 72 killed

hums Coda Associates

¢ Unless your
inspection staff is
trained and
certified to
conduct fire-stop
inspections,
seriously think
about requiring
Special inspectors

2018 Colorado Code Consulting, LLC
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Joint (Definition)
202.1

eLoad e The opening in or
L between adjacent
s assemblies that is
created due to
building tolerances,
or is designed to

Special Inspections Special Inspections
1705.18.1 1705.18.2

« Inspections of « Inspection of fire-
penetration firestop resistant joint
systems that are systems that are
tested and listed in tested and listed in
accordance with accordance with
Sections 714.3.1.2 Sections 715.3.1 and
and 714.4.2 shall be 715.4 shall be
conducted by an conducted by an
approved agency in approved agency in
accordance with accordance with
ASTM E 2174. ASTM E 2393.

allow independent
movement of the
buildingbin any plane

caused by thermal,
seismic, wind or any
other loading.

© 2024 Shums Coda Associates © 2024 Shums Coda Associates
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ms Coda Associates
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Forces Which Induce
Movement

% O — = Thermal
% J—
ot

® Wind Sway

LOAD ASSEMBLIES

Dcm : m Seismic
sl o [

ms Coda Associates
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Installation
715.2.2

entire length so as not
to dislodge, loosen or
otherwiwise inmpair its
ability to accommodate
expected building
movements and to
resist the passage of fire
and hot gasses.

(© 2024 Shums Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

Fire-Resistant Joint System
715.3

installed in or between
istance-rated walls,

floor or floor/ceiling assemblies
and roofs or roof/ceiling
assemblies shall be protected
by an approved fire-resistant
joint system designed to resist
the passage of fire for a time
period not less than the
required fire-resistance rating
of the wall, floor or roof in or
between which the system is
installed.

Fire-resistant joint systems
shall be tested in accordance
with Section 715.3.

« 10 Exceptions

© 2024 Shums Coda Associates
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Fire Test Criteria
715.3.1

¢ Fire-resistant joint
systems shall be
tested in
accordance with
the requirements
of either ASTM E
1966 or UL 2079.

Before Test
After Test
Hose Stream Failure

ms Coda Associates
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Fire Test Criteria

715.3.1

* ASTM E 1966 or UL 2079

« Building Joint Systems
Including:
—floor-to-floor
—floor-to-wall
—head-of-wall
—-wall-to-wall
*Report
—Fire rating in hours,
i.e.,, 1,2,30r4hours

ms Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and

186

Joint Systems

eTypical Head of Wall Joint System With

Nominal Joint Width

T
a K

ms Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

-Mechanical Joint
eTypical Head of Wall Joint System sHead-of-Wall Spray Application Roof or Floor Deck

) re Rated
h > e«Gypsum
e 3 . . «Compound

| . v = X . 2 oSteel Stud

. ) - Flutes are stuffed . *Overlapping

with mineral wool *Gypsum
or leJeed plugs per
L system. PP *Board
-Remaining joint

. is stuffed with -Firestop sealant is
mlnedral wool or applied to both «Gypsum
speed strips per sides of wall per UL
UL system. system. Board

© 2024 Shums Coda Associates o (© 2024 Shums Coda Associates 5 © 2024 Shums Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Load

I Roof or Floor Deck
I_ ] \ Fire Rated
L

I

Evaluating a
Fire-Resistive Joint System

Mechanical Joiri——==—

Steel Stud

Gypsum
~-—

Compound

Overlapping
Gypsum
Board
Gypsum
Board

—_—

—_—

© 2024 Shums Coda Associates

© 2024 Shums Coda Associates
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What type of building assemblies form the joint?
—  Floor/Floor, Floor/Wall, Wall/Wall, Top of Wall/Ceiling

What materials are the assemblies constructed from?
—  Concrete, CMU, Gypsum

What is the required hourly rating?
—  Assembly rating (1 — 4 hour)

What is the width of the joint (inches)?

How much movement is required?
—  Must accommodate building movement (% of joint size)

Are there any special considerations?
—  Unique construction condition, environmental exposure

ms Coda Associates
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Example joint system

ms Coda Associates

Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Decoding the system
number

*HW = Head of Wall
*D = Bynamic
«(Subject to Movement)

)
Starts with “0” (0000 - 0999) = Nom. Joint Width < 2"

Starts with “1” (1000 - 1999) = Nom. Joint Width > 2” and < 6"

o Listings Nomenclature

ms Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Plan Review of Joint Systems

Navigating the UL Directory: Navigating the UL Directory: o What type of joint is being protected?
. -D-0060 . . i i ing?
JOINT SYSTEMS (XHBN) What is the required hourly rating?
JOINT SYSTEMS (XHBN) o What is the width of the joint
(nominal installed width)?

First Two Alpha Characters identify the type of Third Alpha Character identifies the o How much movement is required?
joint system:

movement capabilities of the system: ¢ Is an L Rating required?
FF = Floor-to-Floor -

D = Dynamic (movement capabi « Is submitted system consistent with the
WW = Wall-to-Wall S = Static (no movement capa above requirements?

FW Floor-to-Wall
HW Head-of-Wall

ms Coda Associates . - g a ms Coda Associates q © hums Coda Associates
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Inspection
Checklist

¢ Checklist

— Penetration

- Joint

— Curtain Wall

ms Coda Associates

199

Exterior Curtain Wall/Floor
Intersection - 715.4

Voids created at the
intersection of exterior
curtain wall assemblies and
fire-resistance rated floor or
floor/ceiling assemblies shall
be protected with an
approved perimeter fire
containment system to
Frevent the interior spread of
ire. Such systems shall
provide an F rating for a time
period not less than the fire-
resistance-rating of the floor
or floor/ceiling assembly.

(© 2024 Shums Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Exterior curtain wall/nonfire-
resistance-rated floor assembly
intersections - 715.6

* Voids created at the
intersection of a fire barrier
and the underside of a
nonfire-resistance-rated roof
sheathing, slab or deck above
shall be filled by an approved
material or system to retard
the passage of fire and hot

ases, or shall be protected
y an approved continuity
head-of-wall system tested in
accordance with ASTM E2837
cmonia to provide an F rating/T
rating for a time period not

less than the required fire-
resistance rating of the fire
it Y barrier in which installed.

EXTERICR ARTAN VALLFLOORINTERSECTION

© 2024 Shums Coda Associates
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+A curtain wall is an exterior
building wall which carries no
roof or floor |

consists of metal, glass or
stone or any combination

there of supported by a metal
rame.

ms Coda Associates

202

Curtain Wall Spandrels

* Height and fire-resistance
requirements for curtain
wall spandrels shall comply
with Section 705.9.5.

Where Section 705.9.5 does
not require a fire-
resistance-rated spandrel
wall, the requirements of
Section 715.4 and 715.5
shall still apply to the
intersection between the
spandrel wall and the floor.

(© 2024 Shums Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

Fire-Resistant Joint Systems
In Smoke Barriers - 715.9

+ Fire-resistant joint systems
rotecting joints in smoke
arriers, and perimeter fire

containment systems
protecting voids at the
intersection of a horizontal
smoke barrier and an
exterior curtain wall, shall
be tested in accordance
with the requirements of UL
2079 for air leakage. The L

Pa) for both the ambient’
temperature and elevated
temperature tests.

© 2024 Shums Coda Associates
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Opening Protectives
716.1

Opening protectives
required by other
sections of this code
shall comply with
the provisions of
this section and
shall be installed in
accordance with
NFPA 80.

ms Coda Associates
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Fire-Resistance-Rated Glazing

716.1.2.3

(© 2024 Shums Coda Associates
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o Fire-resistance-rated
glazing tested as part of a
fire-resistance-rated wall
or floor/ceiling assembly in
accordance with ASTM E
119 or UL 263 and labeled
in accordance with Section
703.4 shall not otherwise
be required to comply with
this section where used as
part of a wall or
floor/ceiling assembly.

2018 Colorado Code Consulting, LLC

Fire Resistive Rated Assemblies, Firestopping and

Joint Systems

Marking fire-rated glazing
assemblies - 716.3

* Fire-rated glazing assemblies shall be marked in
accordance with Tables 716.1 (1), 716.1(2), and
716.1(3).

TABLE 716.1(3) FIRE WINDOW ASSEMBLY FIRE PROTECTION RATINGS

© 2024 Shums Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Fire Doors and Shutter TR | s B

e |l T | AR WS Labeling Requirements
Assemblies -716.2 - i c 716.2.9.1

Fire doors shall be labeled
showing the name of the
manufacturer or other
identification readily traceable
back to the manufacturer, the
name or trademark of the

third-party |ns?ectlon agency,
the ﬂre protection rating.

— Maximum transmitted
temperature end point for
exit enclosures and
passageways

— Smoke and draft control
doors

— Approved and permanentl
agfged. P Y

— Applied at the factory

ms Coda Associates (© 2024 Shums Coda Associates © 2024 Shums Coda Associates
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Smoke & Draft Control Doors

716.2.9.3

Smoke and draft control
doors complying with UL
1784 shall be labeled in

accordance with Section
716.2.9.1 and shall show
the letter “S” on the fire
rating label of the door.

This marking shall indicate
that the door and frame
assembly are in compliance
when listed or labeled
gasketing is also installed.

© 2024 Shums Coda Associates

Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Fire Door Frames Door Closing
716.2.9.4 716.2.6.1

- « Fire doors shall be self-
* Fire door frames closing or automatic-

shall be labeled closing in accordance
showing the names ; with this sfictlon.
of the manufacturer - Self-closing

and the third-party ‘ - A::t::;:t;co closing

inspection agency. | - Smoke activated
closing

— Latching required

(© 2024 Shums Coda Associates © 2024 Shums Coda Associates
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Fire-protection-rated glazing 716.1.2.2 Inspection of Doors

Labeling requirements NFPA 80

716.1(3)

TABLE 716.1(3) FIRE WINDOW ASSEMBLY FIRE PROTECTION RATINGS

. . + 5.2,3,5.2 As aminimum, the
e Fire-rated glazing following items shall be verified:

assemb“es Sha” be . i o~ . (1)_Lahels are clearly visible and
marked in accordance legible.

. . @N holes or breaks exist i
with tables 716.1(1), < Cotfaces of either the door o frame.
716.1(2) and Al 5 «  (3) Glazing, vision light frames, and
: lazing beads are intact and
716.1(3). ' | Socurely fastencd in place, i so
equipped.

P OF WL ASSEMBLY UKD WAL S5 UM FIRE VINCON ASSENBL EAATED GLAzNG

* (4) The door, frame, hinges,
hardware, and noncombustible
threshold are secured, aligned, and
in working order with no visible
signs of damage.

© 2024 Shums Coda Associates
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Inspection of Doors
NFPA 80

5) No parts are missing or
roken.

(6) Door clearances do not
exceed clearances listed in
4.8.4 and 6.3.1.7.

(7) The self-closing device is
operational; that is, the active
door completely closes when
operated from the full open
position. 4
(8) If a coordinator is i ""‘:'_"
installed, the inactive leaf a0 T iy i

closes before the active leaf.

(9) Latching hardware
operates and secures the
door when it is in the closed
position.

ms Coda Associates
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Inspection of Doors
NFPA 80

(10) Auxiliary hardware items
that interfere or prohibit
operation are not installed on
the door or frame.

(11) No field modifications to
the door assembly have been
performed that void the label.

(122( eeting edge protection,
gasketing and edge seals,
where required, are inspected
to verify their presence and
integrity.

(13)t§ignage affixed to a door

meets the requirements listed
in4.1.4.

ms Coda Associates

Fire Resistive Rated Assemblies, Firestopping and

* Thank you for attending

219

QUESTIONS?

Joint Systems
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Fire Resistive Rated Assemblies, Firestopping and
Joint Systems

Shums Coda Associates

4610 S Ulster, Suite 150
Denver, CO 80237

SHUMS CODA

Ph. 303-400-6564 ASSOCIATES
Fax 303-693-0630

www.shumscoda.com
bill.clayton@shumscoda.com

© 2024 Shums Coda Associates
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