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Outline

AFCIATDIMT A FAST Looké.

| Total Fire Protection & Effective
Compartmentation

I Specs, Codes, Testing, ProduciBesign
I Installation

I Inspection

I Maintenance

I Firestopping for Safety A Quality Protocol
ADIIM



FCIA T Firestop Contractors
International Association

A FCIA Members

I Firestop Contractors
I Firestop Manufacturers
I Firestop Consultants
I Firestop Distributors, Reps, Friends

A FREE MOP/Spee Specifiers @ AE, Independent
A FREE Life Safety Digest

A 3 Party Contractor/Inspection Company
Accreditation Programs

A Chair, ASTM Inspection Standards
A Tools for Specifiers




FCIA T Firestop Contractors
International Association

A FCIA Member Firestop Contractors
i 39 Party Company Accreditation Programs
I ULC Qualified Firestop Contractors
I FM 4991 Approved Firestop Contractors
A FCIA Member Inspection Agencies
I IAS AC 291 Accredited Special Inspection Agencies



NDI | Mo

A Firestopping for Safety DIIM

AProperlyDesignedand Specified Firestopping
FCIA - 07-84-00 - Specification

ATested and Listed SystemASTM E 814 / UL
1479- UL 2079, FM 4990, ULES-115, ASTM
E28 37, E2307, E3037, E3C

AProfessionalnstallation i FCIA Member, FM
4991 Approved, UL/ULC Qualified Contractors

AProperlylnspected- ASTM E 2174 / 2393
Protocol by IAS AC 291 Accreditation Criteria
for Inspection Agencies

AMaintained & Managed(Annually - FCIA
Membersh NFPA 101, International Fire Code
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NTOTAL FI RE PRO

A Effective Compartmentation
I Fire Barriers, Fire Walls/Floors, Smoke Barriers

I Firestopping, Fire Dampers, Swinging and Rolling Fire
Doors, Fire Rated Glazing

A Detection & Alarm Systems
A Sprinkler Suppression Systems

A Education & Egress

I Building Owners & Managers, Building Occupants and
Firefighters

ATTENTION: PRIOR TO WORKMAN CUTTING INTO THIS WALL CONTACT THE BUILDING REPRESENTATIVE

FIRE/SMOKE WALL

PROTECT ALL OPENINGS
AND PENETRATIONS

P.0. Box 13312, Darham, NC 27799
(619) 544-8437 Fax (919) 361-3653
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NDI | Mo

A Firestopping for Safety DIMM

AProperlyDesignedand Specified Firestopping
FCIA - 07-84-00 - Specification

ATested and Listed SystemASTM E 814 /

UL 1479- UL 2079, ULGS-115, ASTM E2307
AProfessionalnstallation i FCIA Member,

FM 4991 Approved, UL Qualified Contractors

AProperlyinspected- ASTM E 2174 / 2393
Protocol by IAS AC 291 Accreditation Criteria
for Inspection Agencies; FM, UL Firestop Exam

AMaintained & Managed- Annually - NFPA 101,
International Fire Code, UAE Fire & Life Safety,
National Fire Code of Canada



Building & Fire
Code Requirements

A NFPA 5000i 101- Chapter 8
A National Building Codé Canada
A UAE Fire and Life Safety CodeChapter

A International Codes

I New and Existing Buildingmternational Building Codé
Chapter 7

I International Fire Code Chapter 7

A Minimum requirements- Constructionf

s

T




Building & Fire
Code Requirements

A Compartmentation CodésuSi

I Fire Resistancea Time, in minutes or hours that
materials or assemblies have withstood a fire exposure
as determined by tests, methods based on tests, or this
code e. NFIPQAC aCh8 g8t e ms 0



Building & Fire
Code Requirements

A Compartmentation CodésuSi
I Exterior Walls
I Fire Walls
~ire Barriers
—ire Partitions (Not NFPA)
Smoke Barriers
Smoke Partitions




Building & Fire
Code Requirements

A Smoke Barriers

I Healthcare
I Other Occupancies

A NFPA 101- no quantified L Rating for Firestops
A IBCi Quantified L Rating for Firestops



Building & Fire
Code Requirements

A Compartmentation CodésUS

I Smoke Barrier i Firestopping for Continuity

ABBCiHourly Rated, fLO Rating
I <5cfm/sf (IBC 2006)
I <50 cfm, 100sf of Wall Area (IBC 2009)
ANFPAié Orestricting the passag
no quantified ALO Rating &
I Continuous, Barrier to Barrier, é
I Not always fire resistance rated.

T Smoke Partition
AIBCiContinuous barrier, not r a

A NFPA Continuous membrane that is designed to form a
barrier tolimit the transfer of smoké .



Building & Fire
Code Requirements

A ContinuousFire Resistance

I Walls / Horizontal Assembliesi Continuity

AFirestop Products Become Firestop Systems
I Penetrations
T Jointsi Head /Bottom of Wali Perimeter Joints

AFire & Smoke Damper Duct Systems
AFire Doors and Hardware Systems

I Rolling & Swinging
AFire Rated Glazing



Building & Fire
Code Requirements

A Standards?
I R - Nuclear Power Plant Standards
I ET Blast Strength? Check with manufactureri 2psf
I CT1 Which Chemicals? Check with manufacturer
I BT Which Agents? Check with manufacturer
I GT Germ i Check with manufacturer & industrial hygenist

I How to Regulate for Unexpected Events?
I Due Diligence- Review Required by code?



Fire Resistance Continuity

All Occupancies

A Effective Compartmentatior

Education

|
I Office
.
|
|

Mercantile

' Multi Family Residential
" Industriali Insurance

Influences
Institutionali Healthcare

N
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Bul l dings are ¢

A Total Fire Protection Stats |
North America High Rise

A 11,025 Tall Buildings- 20 + stories
A70% in NY, SF, LA, CHI

A2/ 3 Canadaédés high rise built bef

= CompartmentatiorPrimary in Older Structures

I Chicago, NY, Torontd Older stock of buildings
I SF, LA, HONT Earthguakes

» Source, Emporis.com




Buil |l di ngs

A Total Fire Protection
= Safer b ul

A Compartmentation
A Sprinklers, Alarms,
A Egress Strategies

ANI ST Reportsé

£ £\



Continuityi Barriers, Walls

& Horizontal Assemblies
A Fire Walls and Floors

T Continuous Fire Resistance Rated Assemblies

I Concrete )

I Concrete Block

I Plaster
i Gypsum Block > nTested\& Li sted

iGypsum Board| / o6Dr

I Floor/Ceiling Assemblies

I Firestop Systems %




Charging LanguageGeneral

701.1 ScopeThe provisions of this chapter
shall govern the materials, systems and
assemblies used fetructuralfire resistance
and fireresistancaated construction
separation of adjacent spatesafeguard
against the spread of fire and smoke within a
building and the spread of fire to or from
buildings. [1Bc 2018 701.1]



Fire-Resistance Ratings & Tests

703.2 Fireresistance ratings.Thefire-

resistance ratingf building elements,

components or assemblies shall be determined in
accordance with the test procedures set forth in
ASTM E119 or UL 263r In accordance with
Section 703.3. ThBre-resistance ratingf
penetrations anfire-resistant joint systenshall

be determined in accordance Sections 714 and
715, respectivelyisc 2018 703.2]



Restrained Classifications

703.2.3 Restrained classificatiorFire-
resistanceaated assemblies tested under ASTM
E119 or UL 263 shall not be considered to be
restrained unless evidence satisfactory to the
building officialis furnished by theegistered
design professionahowing that the construction
gualifies for a restrained classification in
accordance with ASTM E119 or UL 263.
Restrained construction shall be identified on
the construction documentsisc 2018 703.2.3]



Methods for Determining
Fire-Resistance

703.3 Methods for determining fire resistanceThe application of
any of the methods listed in this section shall be based on the fire
exposure and acceptance criteria specified in ASTM E119 or UL
263. The requirefire resistanceof a building element, component
or assembly shall be permitted to be established by any of the
following methods or procedures:

1. Fire-resistancedesignsdocumented in approved sources.

2. Prescriptive designsf fire-resistanceated building elements,
components or assemblies as prescribesketion 721.

3. Calculationsin accordance with Section 722.

4. Engineering analysibased on a comparison of building element,
component or assemblies designs haviregresistance ratingas
determined by the test procedures set forth in ASTM E119 or UL
263.

5. Alternative protection methods as allowed [&ection 104.11

6. Fire-resistancedesignscertified by ampproved agency.
[IBC 2018 703.3]



Automatic Sprinklers

703.4 Automatic sprinklers.Under the prescriptive

fire resistance requirements of this coihe, fire-
resistance ratingpf a building element, component or
assembly shall be establishedhout the use of
automatic sprinklersor any other fire suppression
system being incorporated as part of the assembly
tested in accordance with the fire exposure, procedures
and acceptance criteria specified in ASTM E119 or UL
263. However, this section shall not prohibit or limit
the duties and powers of thailding officialallowed

by Sections 104.10 and 104.11.

[IBC 2018 703.4 ]




Fire-Resistance Requirement

703.7 Marking and identification. Fire walls, fire barriers,fire partitions, smoke barriers and
smoke partitions or angther wall required to have protected openings or penetrations shall be
effectively and permanently identified with signs or stenciling. Such identification shall:

1. Be located in accessible concealed floor, Homiling orattic spaces;
2. Be located within 15 feet (4572 mm ) of the end of each wall and at intervals

not exceeding 30 feet (9144 mm) measured horizontally along the wall or

partition; and

3. Include letteringnot less than 3 inches (76 mm ) in height with a minimum 3/8
inch (9.5 mm) strokein a contrasting color incorporating the suggested wording.

nFI RE AND/ OR SMOXKERGBGARERT ERL 5
or other wording. ol

Exception: Walls in Group R-2 occupancies that do
not have aremovable decorative ceiling allowing
access to the concealed space. -

i S LS
—— . Rt % S
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il SRS
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RE BARRIER

ALL OPENINGS Awn




Structural Elements

704.1 RequirementsThefire-resistance
ratingsof structural members and assemblies
shallcomply with this section andthe
requirements for the type of construction as
specified inTable 601.Thefire-resistance
ratingsshall be not less than the ratings require:
for the fireresistancaated assemblies
supported by the structural membe#s2o1s 704.1]




Structural Elements

704.9 Impact protection.Where the fire protective
covering of a structural member Is subject to Impac
damage from moving vehicles, the handling of
merchandise or other activity, the fire protective
covering shall be protected by corner guards or by
substantial jacket of metal or other noncombustible
material to a height adequate to provide full
protection, but not less than 5 feet (1524 mm) from

the finished floor.
[IBC 2018 704.9]



Fire-Resistance Barriers

AExterior Walls

AFire Walls

AFire Barriers

AFire Partitions (not in NFPA)
ASmoke Barriers

ASmoke Partitions

Koffel Slide



Fire-Resistancé Barriers, SFRM &
IFRM

ATested and Listed Assemblies
i ASTM E119/UL 263
| Resist Fire, Heat, Smoke/Hot Gasses
| Structural Integrity during Fire Test

I Hose Stream Test Survival
A(Barriers & Walls Only)



Fire-Resistance Barriers

A Fire Resistance Rating
A Continuity
A Openings & Penetrations
ATypes of Materials
A Structural Robustness
A Supporting Construction
A Assembled
I Listing
I Manufacturers installation instructions

Koffel Slide



Fire-Resistancé Fire Barriers

AFire area separations

AMixed Occupancy Separations
Alncidental use areas

AHazardous area separations
AExit enclosures

AShaft enclosures

AHorizontal exits

A Corridor Walls (NFPA only) ., sjqe



Fire-Resistancé Smoke Barriers

AOccupancy Groups
I Institutional 2
I Institutional 3
I Areas of Refuge
I Other
fAbove codeeéespeci fiert



Fire-Resistancé Smoke Barriers

AMinimum 1 hour fireresistance

AContinuous, fl ool
ASupporting construction = rating, ex.
ASmoke Resistant



Fire-Resistancé Smoke Partitions

A Corridor Walls- Institutional 2i IBC Only

A Sprinkler protected hazardous areas, NFPA
i000 hoesistandei r e
INot al ways continuo

ATight to underside of ceiling membrane in
celling membrane designed to limit the
passage of smoke

ACeiling Tiles differi NFPA/IBC
ANo Supporting construction rating



706- Fire-Walls

AHourly FireResistancdrated
AStructural Independence

AOne Side Collapses, Other Side
Intact

AContinuous

I Foundation through floor/cellings, roof
to 30 above roof e



705- Fire-Resistancé Exterior
Walls

AHourly FireResistancdrated
i Table 601, 602, s
i > 1 0 @sist from inside only
I < = 110re&sist on both sides
AContinuous

I Foundation through floor/ceilings, roof
to 30 above roof e



IBC 1T Chapter 7

703.2 Fireresistance ratings. The
fire-resistance ratingpf building
elements, components or assemblie
shall be determined in accordance
with the test procedures set forth in
ASTM E119 or UL 263o0rin
accordance with Section 703.3. The
fire-resistance ratingpf penetrations
and fire-resistant joint systemshall
be determined in accordance
Sections 714 and 715, respectively.

[IBC 2018 703.2]
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Fire Testing

AANSI/UL 263 or ASTM E119

| Large Scale

I Small Scale

I Hourly = Time

I 30 minutes 4 hours

I Restrict Temperature Rise 8fructural Element
I Compartmentation / Containment
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Fire Resistance SYSTEMS

A Products Become System§ hr ou g h é .
A Test Standard References
i Structural Elements & Assemblies ASTM E 119, UL
263

T Fire & Smoke Barriers - ASTM E 119, UL 263

I Firestopping- ASTM E 814 / UL 1479ULC-S-115 UL 2079,
E-1966, E2307,E-2 8 3 7t,esét met hodéo

I Fire/Smoke Dampers- UL 555, UL 555S
I Swing/Rolling Fire Doors- UL 10B, 10C
I Fire Rated Glazing- UL 9, NFPA 252

A SYSTEI\/I Testing = Suitability statement for use
of a product in a specificsystemdesign
application




Firestopping for Continuity
| T Listed Systems

\ N\




Firestopping for Continuity
| Classified Systems

SECTION A-4
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Firestopping for Continuity

A Firestop Products Become Firestop Systems

I nA Specific field erected
assemblage of materials to prevent the spread of fire
through openings in fire rated walls and floors using
ASTM E 814 / UL 1479 FM 4990,ULC-S-115 UL
2079,E-2307 E2837,as t he test meth

I Testing = Suitability statement for use of a firestop
product in a specificsystemapplication

UL Image

SFS Image



Firestopping for Continuity
Firestop Products

A Sealants
T Silicone, Latex, Intumescent

A Wrap Strips
I AThi ck, Thi n,
A Putties
A Pillows
A Composite Sheets
A Bricks / Plugs
A Pre Fabricated Kits
A Mortar
A Spray Products

Graphics, STI,3M, AD, HILTI, Nelson



Fire/Smoke Dampers & Firestops

A Dampers are UL 555, 555S List8gistems

Tl nstalled to manufacturer
iIAngl eséno seal ant s)

A Firestop sealantsUL 1479i
Il mproper hole sizing or p

Consult the Damper
Manufacturer & the
Authority Having
Jurisdiction

Graphics - Greenheck




Fire/Smoke Dampers
Firestop Installation

A Combination Fire Smoke
Dampers

A Multi-blade Fire Dampers
A Underfloor applications
AMax. size 720

ASYSTEMé AHJ p———

A Greenheck Graphic



D- Design
SYSTEMS SELECTION
SYSTEMS ANALYSIS

Whoos Responsi bl e, Ho

hicsi STI



Firestoppingor Continuity
Products become SYSTEMS

AAfter I nstallationé

A6Field Erected Construc

I Standards ASTM E814/UL 1479UL 2079, ASTM
E 1966, ASTM E 2307, ULC-315, FM 4990

I F Rating - Flame
I T Ratingl Temperature
I H Ratingi Hose

| '| L Ratmg I Smoke

Graphicsi 3M




Products become Systems
Hose Stream = Shock Test




Firestopping for Continuity
Products become Systems

A Firestop Systems Directorie$
i UL
I Intertek

I FM Approvals
Systems Selection & Analysiseéel




Firestopping
Products Become
SYSTEMS




How do Contractors Select System:

& Inspection Agencies Analyze?

A Wall or Floor Construction Type, Rating
A Wall or Floor Thickness

A Penetrating Item, Coverings

A Size, Type, Thickness
A Annular Space Sizes
A Joint / Gap Sizes

A Backing Materials

A Fill Material(s)

= Rated Firestop System

STI Graphic






Engineering Judgments/EFRRA

A Field or other Variances to
Tested and Listed Systems?

I No System EXists
A Why???
I Lack of Planning
I Unique Conditions




Engineering Judgments/EFRRA

A First Action in Process
I Find another systemi Same Manufacturer
I Find another systemi Different Manufacturer
I If no system exists in either case .

A Second Actioni
i Engineering Judgmeni A EJ 0O

I Equivalent Fire Resistance Rated Assembly
AREFRRAO

A Based on engineering, IFC Protocol
A Inspection Agency?



International Firestop Council i Manufacturers 1 firestop.org

IFC Guidelines for Evaluating Engineering Judgment
Guidelines

60Construction i ndustry profe
officials, firestop contractors and other stakeholders need
appropriate guidelines for evaluating and using such judgmel

As such, IFC developddecommended IFC Guidelines for
Evaluating FireStop Systems in Engineering Judgments.



IFC EJ Guidelines - Engineering Judgments for firestop systems should:

1. Not be used in lieu of tested systems when available;

2 . Be i ssued only by a firestop manufactur
the manufacturer by a knowledgeable registered Professional Engineer, Fire Protection
Engineer, or an independent testing agency that provides listing services for firestop
systems;

3. Be based upon interpolation of previously tested firestop systems that are either sufficiently
similar in nature or clearly bracket the conditions upon which the judgment is to be given.
Additional knowledge and technical interpretations based upon accepted engineering
principles, fire science and fire testing guidelines (e.g. ASTM E 2032Standard Guide for
Extension of Data from Fire Endurance Tests, ULC Subject C263E Criteria for Use in
Extension of Data from Fire Endurance Tests, or ASTM E2750 Standard Guide for
Extensions of Data for Penetration Seals) may also be used as further support data



IFC EJ Guidelines

Engineering Judgments for firestop systems should:

4. Be based upon full knowledge of the elements of the construction to be protected, the
understanding of the probable behavior of that construction and the recommended
firestop system protecting it were they to be subjected to the appropriate Firestop
Standard Fire Test method for the rating indicated on the Engineering Judgment;

5. Be limited only to specific conditions and configurations upon which the engineering
judgment was rendered and should be based upon reasonable performance expectations

for the recommended firestop system under those conditions;

6. Be accepted only for a single, specific job and project location and should not be transferred
to any other job or project location without thorough and appropriate review of all
aspects of the next job or | ocationds <ci'I



IFC EJ Guidelines - Basic Presentation Requirements

Proper EJOs shoul d:

1. Be presented in appropriately descriptive written form with or without detalil
drawings where appropriate;

2. Clearly indicate that the recommended firestop system is an EJ;
3. Include clear directions for the installation of the recommended firestop system;

4 . |l ncl ude dates of | ssue and authori z
address and telephone number;

5. Reference tested system(s) upon which design (EJ) is based on;

6. Identify the job name, project location and firm EJ is issued to along with the
non-standard conditions and rating supported by the EJ;



IFC EJ Presentation Guidelinesi Wh at 6 s See

7. Have proper justification (i.e. UL, Intertek or other independent laboratory
system(s) and or opinions);

8. Provide complete descriptions of critical elements for the firestop configuration.
These should include, but not be limited to the following:

a. Basic, Common
- Type(s) of assembly used or being penetrated;

- Rating supported by the EJ.

b. Through Penetrations

A Penetrating item(s) (type, size, etc.);

A Annul ar space requirements, (minimum, maxi mum,

A Opening size;

A Firestop product(s) to be used, type and amoul

A Accessory items(s) (i.e. anchors, backing mat
c. Joints

A Joint Width (installed width, nominal)

A Movement Capability;

A  Movement Class (thermal wind sway, seismic):;

A Accessory item(s) (i.e. insulation type, thicl



IFC EJ Presentation Guidelinesi Wh at 6 s Se e

dADuct Encl o SEEwvw.Bnestop.@gns

e A Fi r es i anpulaSspase demensions, floor/wall construction, design
number, components, installed thickness.

f. Perimeter Fire Barrier Systemsi
- Type(s) of assembly used or being penetrated,;
- Hourly Rating required
- Closest Listed System upon which the EJ is based
- Joint Width
- Static or Dynamic
- Safing Insulation Types), thickness and compression, etc.
- Five Basic Principles
1. Mechanical Attachment of the Spandrel Insulation
2. Protection of the Mullions
3. Compression Fitting and Orientation of the Safing Insulation

4. Installation of a Reinforcement Member(s), stiffener, at the safeff area
behind the spandrel insulation.

5. Firestop Coating, type, thickness,



IFC EJ Presentation Guidelinesi Wh at 6 s Se e

f A Cont i-ofdMaltJgintsHe a d
- Joint Width, (installed width, nominal)
- Movement Capability
- Movement Clas$ (thermal, wind sway, seismic)
- Accessory Item(s) (i.e. insulation type, thickness, compression, etc.)

IFC recommends that these guidelines be considered when evaluating
whether any firestop system engineering judgment meets minimal
requirements. Questions concerning the EJ request should be addressec
the initiator of the judgment.



INSTALL FIRESTOP SYSTEM
Firestop Sealant, MW installation
to Tested and Listed System Limits
= Firestop System

Apply Sealant

Tool/Smooth

1 2 3

Walls - BOTH SIDES

STI Graphic



Properly Tooled/Smoothed
Firestop Sealants

Firestop SolutionsGraphic



Sleeved Pipes




Fire/Smoke Dampers & Firestops

A Dampers are UL 555, 555S List8gistems

Tl nstalled to manufacturer
iIAngl eséno seal ant s)

A Firestop sealantsUL 1479i
Il mproper hole sizing or p

Consult the Damper
Manufacturer & the
Authority Having
Jurisdiction

Graphics - Greenheck




Fire/Smoke Dampers
Firestop Installation

A Combination Fire Smoke
Dampers

A Multi-blade Fire Dampers

A Underfloor applications
AMax. size T
ASYSTEMé AHJ 1

A Greenheck Graphic



Installing an Incorrect System
May Void the Fire / Smoke Damper
Manufacturer 0s

Graphicsi Firestop Solutions



Barriers With Combustible
Penetrants

A Plastic Pipe
A PlasticJacketed cable
A Certain pipe insulatiorg

Graphics - STI



Firestop Joint Systems Definition

A UL 2079, ASTM E 1966, ULES-115
I AA ] ol nt spedfiedomstmctionsongasting of
adjacenwall and floor assembliesand the materials
designed to prevent the spread of fire through a linear
opening between the wall ¢
I Definition
A Joint?
A Breach?
A Opening?

Graphics - STI




Firestopping for Safety

A Firestop Joint Systems DefinitiGnUL 2079
I Min. Positive Pressure. 01 Water, 120

I Movement Cycling
A Class Ii min. 500 cycles, min. 1 cycle / minute
A Class I} min. 500 cycles, min. 10 cycles / minute
A Class llkmin 100 cycles, min. 30 cycles / minute

I Fire Tested at Maximum Joint Width
I No Load Bearing Characteristics, unless noted
I Assembly, L or W Ratings

HILTI Graphic




Firestop Applications

Floor to Wall

Fire Stop
Technologies,
Inc.

- Top of Wall

> — - Graphicsi Firestop Solutions



Joints and Seams

Head of Wall

Graphicsi Firestop Solutions



Joints and Seams
|-Beam to Fluted Deck

Graphics1 Firestop Solutions



Penetrations in Head of Wall

apnICs T Firestop Solutions



nacceptable

Graphicsi Firestop Solutions



Results of Improperly
Installed Mineral Wool

Graphicsi Firestop Solutions



Firestop Perimeter Fire
Containment Systems

A Firestop Perimeter Systems
DefinitionT ASTM E 2307

IA"A Perimeter Fire Contailn
System isa specific field erected
construction consisting of a floor
with a fire resistance rating, and an
exterior curtainwall with no hourly
resistance rating, and the fill
material installed between the floor
and the curtain wall to prevent the
vertical spread

Graphic - Superl



Tamweel Towers, Dubal
Perimeter Fire Protection
Gulf News: A discarded cigarette ???

“

s
.

y

"
e
Ve
Vovewer
vovensr
e
—
——
p
. §
Yoy
-

P




NFPA 285 & ASTM E 23077

Intertek Image Thomas BellWright International Consultants



Firestop Perimeter Fire
Containment Systems

Graphic T Intertek



Proper Installation of Mineral Wool

A Compressed mineral wool must be inserted
perpendicular to the joint to allow for movement
between the slab and wall.

Correct




STI Graphic



Firestop Installed at
Perimeter of Floors at Curtainwall

Graphicsi Firestop Solutions



Firestop Products Become System
when Installed to SYSTEM




|- Installation

Whoos Responsi bl e, Ho

Graphics1 STI



Installationt Who?

A Firestopping wrong, missing
A Systems Documentation?

A As Built Documentation??
Conclusioni
Wit hout Single Fir
fire & life safety risks

Tr a




3 Firestop Installation Methods

A Each Trade
inHe/ She who pokes hol e

A Multiple Contracts
i Firestop Contractors, Trades

A Single Source Firestop Contractor

I FCIA Member in Good Standing
I FM 4991, UL, ULC Qualifiied



Why Contractor Qualifications?

A Firestopping Ratings- F, T, H, L W
A Zero Tolerances?
I Annular Space Sizes, Gap Sizes

A Product Properties

I Movement

I Compatibility

I Storage, Application, Curing Temps
A SYSTEMS DOCUMENTATION



Firestop Contractor Qualifications

1. Bought at Hardware Store, etc.
A Contractor or Individual?

2. Manufacturer Trained Individuals
A 1 hour program
A ¥ day program
A 2 day education

3. ULC Qualified, FM 4991 Approved Companies
A 31 Party VerifiedCompanyManagement System
A Individuals Pass 8 Party Exam
A Individual Knowledgei FCIA MOP
A All Manufacturers Products Covered
A Company gets Approved or Qualified, not Individual



Firestop Contractor Qualifications?

A Manufacturer Educated

I Short Classi 25- 60 minutes
A Some Training
A Worker educated
A Short test
A Administered by salesperson

I Worker Education at Shop

I Manufacturer HQ Education
A 1-2 Days Education
A Testi Teach to the Test?
A Not 39 Party



Firestop Contractor Qualifications

A Association Member

A Insurancd Classification?
I Specialty Firestop Contractor?
T Plumber, other trade??

A Workforcei Educated as Firestop/Containment Workers
A Bonding Capability
A Project References & Experience

AManagement System reviewed
I FM 4991, UL or ULC ?



Firestop Contractor
Qualifications

FM & UL/ULC 1 4 Components

1. Office Facility Quality Management
System Audit
2. Fieldi Jobsite Audit

3. Employ a person
I UL/FM Firestop Exam @ 80% or better
I DRI if employed by Approved/Qualified Firm,
ADesignated Responsible Individual (DRI)

4. Annual Audit

Underwriters’ Underwriters
Lahnratnries of Canada, Laboratories Inc..
.............................. m i‘ﬁEﬂ ﬁ
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1. Office Audit of Company
Management System Manual
A Controlled Management Processes

A Project Successful Proven Contractor
A Education, Training, Accountability



1. FM, UL/ULC Company Audit
of Management System (MS)

i Record keeping Variance Proc =/
I Non-Conformances

I Documentation

i Project closeout

I Employee Training & Education
I Systems Selection

I Communicate systems to Field
I Material Controls

I
I
I
I
ISyst ems instal/t.,w
I
I
I
I

Labeling




2. Company MS3Jobsite Audit
by ULC, FM or UL

A Verification of firestop systems Processes
A Verify Management System Works

AVerify Company f@dcomm
I Office to field, field to office
AARCul ture of

» Adler Photo



3.DRI T Company Appomts
DRI I f e.

A Pass Rigorous Firestop Examination
I FCIA Firestop Manual of Practice
I Firestop Systems Selection & Protocol
I Management System Knowledge

AKeep GCBEM %0 UL, ea. 3yrs.
A Retested every 3 years (FM Only)
A One DRI per Approved Contractor Location

Underwriters’ Underwriters
Lahnratnries of Canada, Laboratories Inc..

. Qualified Firestop
APPROVED guLlﬂlI'ﬁ-Ed f'r_lp;l'e!gtgﬂ;gm Contractor mmm



4. Annual Audit
FM 4991 UL / ULC
Contractor Company Personnel

A Continued satisfactory performance
AQuality Manual Implementation

A Documented Archived record keeping
A Employee Training Documentation

A Jobsite Visit

A DRI CEU Verification

A Find @www.fcia.org



UL-ULC/FM 4991 Contractor
Company Benefits

Quanti fied DI fferenti at.i
I Focus on the Company & Individual
I Investment in Company Procedures
I Investment in People Education
I Investment in FCIA Manual of Practice
A Project Successful Proven Contractor

A Education, Training, Accountability
= Reduced Risk Life, Property, Business



Master Audit Certificate of Compliance
Program

@ Qualified Firestop Contractor Program
Master Audit

Certificate of Compliance

This centificate reports the findings of 20 audit by UL to the management s
n

A Jobsite Specific Management System Aug®ur R R it
audit provides verified processes were followed to
properly installed firestop systems.

Qualified Contractor: FCTA *\
o Addges. 4415 Wilammison Street, Suite 540
A (O/piugte I 60162

A Renewable Jobsite Specific Certificatéfter
completion of a successful audit, we issue a jobsite
specific certificate that is renewable for the building

Firestopping Head and Bottom of Interior Fire Walls and
ns / Except Cable Tray

ownetr.

Improved Firestop Systems Documentatigrilrhe

MACC certificate in conjunction with the firestop @

systems documentation, builds the fireesistance mm——

inventory required by the 2018 International Fire Code
for fire and smoke protection features




QUALITY




Firestop Installation & Inspection




| T Inspectioni Options

A Contractor Self Inspection
I Verify Management System validity
i Not 2%, 10%
I Required for FM & UL, ULC Contractors
A Manufacturer Inspection
iDoes not exi st €& Sur ve

AASTM E 2174 & ASTM E 2393i

i Independent'8 Party
I Destructive, Non Destructive
I Specified Frequency



| T Inspectioni
Code Requirements

[A] 110.3 Required inspectionsThebuilding
official, upon notification, shall make the inspections
set forth in Sections 110.3.1 through 110.3.10.

[A] 110.3.6 Fire and smokeresistant
penetrations. Protection of joints and penetrations
In fire-resistance rated assemblisisioke barriers
and smoke partitions shall not be concealed from
view until inspected andpproved.



| T Inspectioni Scope
AASTM E 2174 & ASTM E 2393i

I Firestopping

AOther Scopegspossi bilities
I Walls, Horizontal Assemblies
I Fire Dampers

|
I Fire Rated Glazing
I Fire Doors



| T Inspectioni
Code Requirements

Definitions

[A] APPROVED AGENCY. An established and
recognized agenaggularly engaged in conducting
tests or furnishing inspection services, when such
agency has beapproved [IBC 202. Definitions]

[A] APPROVED. Acceptable to theuilding official
or authority having jurisdiction.

[IBC 202 Definitions]



| T Inspectioni
Code Requirements

SPECIAL INSPECTOR. A qualified person
employed or retained by approvedagency
andapprovedoy thebuilding officialas

having the competence necessary to inspect a
particular type of construction requiring

special inspectiorflBC 202. Definitions]



| T Inspectioni
Code Requirements

1705.16 Fireresistant penetrations and jointsin high

rise buildings or in buildings assigned to Risk Category

lIl or IV in accordance with Section 1604.5, special
iInspections for throughenetrations, membrane
penetration firestops, fire resistant joint systems, and
perimeter fire barrier systems that are tested and listed in
accordance with Sections 714.3.1.2, 714.4.1.2, 715.3 and
715.4 shall be in accordance with Section 1705.16.1 or
1705.16.2.



| T Inspectioni
Code Requirements

1705.16.1 Penetratiotiirestops. Inspections of

penetration firestop systems that are tested and listed In
accordance with Sections 714.3.1.2 and 714.4.1.2 shall be
conducted by an approved inspection agency in
accordance with ASTM E 2174.

1705.16.2 Fireresistant joint systemslnspection of fire
resistant joint systems that are tested and listed in
accordance with Sections 715.3 and 715.4 shall be
conducted by an approved inspection agency in
accordance with ASTM E 2393.



Firestop Systems Inspection
ASTM E 2174- ASTM E 2393

A St andar d PRSitalospectioreof f
Installed Fire Stops PenetrationsJ o1 nt
| Standard Inspection Procedure
I Special Inspection Agency Companies

I Other Qualified Firms

|

I Hired by & Report to Building Owner,
Architect, Owners Rep, other than GC.

= Authorizing Authority



Inspection in Codes
ASTM E 2174- ASTM E 2393

ANFPA 101 / 5000 Chapter 8 Annex

A 2012 International Building Code
I CH 171 Special Inspections
ABuil dings 756 & higher ab
AOccupancy Type Ill, IV, Chapter 16 Table 1604.5

A Abu Dhabi International Building Code



Inspection in Codes

A Table 1604.5 Risk Il - Buildings and other
structures that represent a substantial hazard
human life in the event of failure, include but
are not limited to:

Public Assy., Occupant Load >300

i Bldgs. Containing Elem.72Z&°r y 6, day ¢

I
|
I 1-2, >50, no surgery, emergency
s
|
|

-3

I Occupancy load >5,000
I Powergen, h2o treatment, wastewater treatment,

public utilities, not in IV
Buildings not in IV, with toxic or explosives



Inspection in Codes

A Table 1604.5 Risk IV - Buildings and other
structures designated as essential facilities, including

but not limited to:
A Gr -@ acpupancies having surgery or emergency treatment facilities.

A Fire, rescue, ambulance/police
A Designated earthquake, hurrican
A Designated emergency prep, comm

other facilities required for emergency response.
A P egerenating stations and other public utility facilities required as
emergency backup facilities for



Inspection in Codes

A Table 1604.5 Risk IV - Buildings and other
structures designated as essential facilities, including

but not limited to:
A Buildings and other structures
materials that:

I Exceed maximum allowable quantities per control area as
given in Table 307.1(2) or per outdoor control area in
accordance with the International Fire Code, and are
sufficient to pose a threat to the public if released.

I Aviation control towers, air traffic control centers and
emergency aircraft hangars.

I Buildings and other structures having critical national
defense functions.

I Water storage facilities and pump structures required to
maintain water pressure for fire suppression.



Inspection Firm & Indvidual
Qualifications
ASTM E 2174- ASTM E 2393

A Inspector Firm & Inspectors

il ndependent of ,06 and L
Installing firm, Distributor, Manufacturer,

Competi tor, Supplieré
ifONot a C ofrinp imdtallet, contractor,
manufacturer, or suppl

I Other than the contractoré
I Submit notarized statemento f e



Inspection Firm & Individual
Qualifications
ASTM E 2174- ASTM E 2393

Al nspector Personnel me

I 2 years experience (Construction, Field), education, ¢
credentials acceptable to AHJ

I Accredited by AHJ

I Meet ASTM E699

A NEW Inspection AgencyCompanyQualification
I IAS AC 29171 W/Individual Certs. @

INTERNATIONAL
ACCREDITATION SERVICE

Leading Accreditors Since 1975




Firm and Individual
Qualifications- IAS AC 291

A Inspector Firm shall have at least one staff..
I PASS UL or FM Firestop Exam, IFC Exam

I 1 year Quality Assurance
Or é

I PASS UL/FM Firestop Exam, IFC Firestop
Exam,andPE, FPE, Registered Architect, or

I PASS UL/FM Firestop Exam, IFC Firestop
Exam,and Education by Certified Agency




Firm and Individual
Qualifications- IAS AC 291

A Specify IAS AC 291
I Quantified Qualifications
iHel ps AHJ with NnApprov
I Not in ASTM Standards, Code

A Specify Individual Certifications

i 3 Party, Independent Exams verify
Knowledge
AFM Firestop Exam
AUL Firestop Exam
AIFC Exam



Inspection Process
ASTM E 2174- ASTM E 2393

A Inspection Agency & Inspector
I Independent
I Hired after systems submitted, etc.
I Hired by Building Owner and Manager or Representative
I Scope of Work dictates authority
I AHJ Approved



Inspection Process
ASTM E 2174- ASTM E 2393

A Pre Construction Meeting

I Review Documents Identify Conflicts

I Review Material§ SYSTEMS

AASTM E 814 or UL 1479, FM 4990, ASTM E 1966, UL
2079, ASTM E 2307 Systems, ULC-315

I Inspection Documents

AManufacturer Product Data Sheets & Installation
Instructions

ATested and Listed Syst
ASafety Data Sheets



Inspection Process
ASTM E 2174- ASTM E 2393

A PreConstruction Meeting
I Mock Upsi ldentification Systems??
I Destructive Testing
I Installation Measurements
I Discuss Inspection Method

A Meeting Required
I During/Post Inspection Methods




Inspection Process

ASTM E 2174- ASTM E 2393

Al nstaller Firestop C
I Notify Inspector.
I Inspection within 2 days

il nspector veri fies &

Aln accordance with Documents, Manufacturers
Installation Instructions



Inspection Methods
ASTM E 2174- ASTM E 2393

A During Construction Random witness,

Each Fl oor é

A2174- 10%, eachtype of Penetration Firestop
I Type = By System, By Contractor

A2393- 5% of Total Lineal Feetof Fire Resistance
Rated Joint System, each type.
I Type = By System, By Contractor




Inspection Methods
ASTM E 2174- ASTM E 2393

A Post Construction Destructive Testing

I 2174- Minimum 2% , no lesthan 1, each type
per 10,000 SF of floor area
AType = By System, By Contractor
I 2393- Minimum 1 / 500 LFof Joint Area, by
type, mandatory; Exception mechanical joints
AType = By System, By Contractor

Adler Photo i -



Inspection Methods
ASTM E 2174- ASTM E 2393

AVari ancesé.

I ASTME 2174 & ASTM E 2393
AOne Day Notice after discovery to Contractor

I International Building Code 1704.2.4
A6Brought to | MMEDI ATE at

A6l f not co ected, Buil d
C

rr
prior to ompl etion of t
/’.

(J
Adler Photo



Inspection Methods
ASTM E 2174- ASTM E 2393

ABot h Met hods é

I If any Type does not comply
ARepair
AReplace
A1 additional inspection

I If 10% variance per firestop type
Alnspection stops
Alnstaller inspects, repairs
Alnspector reinspects

A Document all Deficiencies



Inspection Methods
ASTM E 2174- ASTM E 2393

ABot h Met hods é

il nspector Shall not
I Inspect @ Firestop Installation Start

I Manufacturers Installation, Inspection
Instructions

| Listings

Su



Inspection
ASTM E 2174- ASTM E 2393

A Equipment NOT MICROMETERS

g

FCIA Image



Evaluation & Repairs

A Evaluations
I Manufacturers Evaluation Instructions
| Acceptable Methods?
| Listings



Evaluation & Repairs

A Repairs
I Manufacturers Repair Instructions
I Manufacturers Installation Instructions
| Listings
iAfPatcho??
A Adhesion
AMovement
AL Ratings?
AW Ratings?



Inspection Forms
Variance Notices

A One for each type of firestop

AASTM E 2174, 2393 Submit 1 day after
Inspection to Authorizing Agency

A IBC requires IMMEDIATE NOTICE
A Numbered Controlled

A Required During/Post Construction
Methods



Inspection Final Report
ASTM E 2174- ASTM E 2393

A Name, address, locatién
project, installer (firestop contractor,
prime contractor), inspector, AA, AHJ

A Type and quantity of firestops inspected
A Ve r i fi C ati O n m et h O d PLASTIC PPE THROUGH CONCRETE FLOGRWALL OR BLOCK WALL ASSEWEL
A Percentage Deviation

1. CONCRETE FLOOR OR WALL ASSEMBLY (2:HR. FIRE-RATING) t
2 A LIGHTWEIGHT OR NORMAL WEIGHT CONCRETE FLOOR OR WALL (MIN. 2:172" THICK).
B. ANY ULICUL CLASSIFIED CONCRETE BLOCK WALL.
PENETRATING ITEM TO BE ONE OF THE FOLLOWING :

F-RATING w 2-HR.
FT, FH AND FTH-RATING # 0-HR,
NOTE : TESTED WITH A 50 Pa PRESSURE DIFFERENTIAL
TOP VIEW

A. MAXIMUM 4" NOMINAL DIAMETER PVC PLASTIC PIPE (CELLULAR OR SOLID CORE).

B. MAXIMUM 4" NOMINAL DIAMETER ABS PLASTIC PIPE (CELLULAR OR SOLID CORE).

C.MAXIMUM 4" NOMINAL DIAMETER FRPP PLASTIC PIPE.

D. MAXIMUM 4" NOMINAL DIAMETER CPVC PLASTIC PIPE (SOR 13.5) (CLOSED PIPING SYSTEM ONLY).

E. MAXIMUM 3" NOMINAL DIAMETER AQUARISE CPVC PLASTIC PIPE (SDR 11) MANUFACTURED BY

IPEX, INC. {CLOSED PIPING SYSTEM ONLY).

F. MAXIMUM 4" NOMINAL DIAMETER RIGID NONMETALLIC CONDUIT (SCH 40 PVC).
HILTI CP 648E WRAP STRIP (NOMINAL J/16” THICK x 134" WIDE) WRAPPED CONTINUOUSLY AROUND
THE OUTER CIRCUMFERENCE OF PIPE, AS SPECIFIED IN THE TABLE BELOW, WITH ENDS BUTTED AND,
HELD IN PLACE WITH TAPE., WRAP STRIP TO BE INSERTED INTO ANNULAR SPACE AND POSITIONED
1/4” FROM BOTTOM SURFAGE OF CONCRETE FLOOR.
4, MINIMUM 14" DEPTH HILTI FS-ONE INTUMESCENT FIRESTOP SEALANT,

MAXIMUM PIPE | MAXIMUM DIAMETER ANNULAR SPACE NO. OF HILTI CP B48E

o
E
i
o

DIAMETER OF OPENING MINIMUM | MAXIMUM WRAP STRIPS
[s Eals e Tig" 1
* 5" g 1-1/8" 2
3 2

H HILTI FS-ONE INTUMESCENT FIRESTOP SEALANT ARE
REQUIRED ON BOTH SIDES OF A WALL ASSEMBLY.
2. CLOSED OR VENTED PIPING SYSTEM (PVC, ABS, FR CH 40 CPV/ R 11 OR 13.5).




Special Inspection
ASTM E 2174- ASTM E 2393

A Inspection Documents
ldentify System, Materials

A Identification Systems (Labels)

Speeds System Evaluation

CUL SYSTEM NO. C-AJ2022 [ -]
PLASTIC PIPE THROUGH CONCRETE FLOORWALL OR BLOCK WALL ASSEMBL
F-RATING = 2-HR.
FT, FH AND FTH-RATING = 0-HR.
NOTE ; TESTED WITH A 50 Pa PRESSURE DIFFERENTIAL
TION A-A

1.CONCRETE FLOOR OR WAL ASSEWBLY (2R, FIRE-RATIG):

> A LIGHTWEIGHT OR NORMAL WEIGHT CONCRETE FLOOR OR WALL (MIN. 2-12" THICK).

2 B.ANY ULicUL CLASSIFIED CONCRETE BLOCK WALL.

PENETRATING ITEM TO BE ONE OF THE FOLLOWING :

§ A MAXIMUM 4" NOMINAL DIAMETER PVC PLASTIC PIPE (CELLULAR OR SOLID CORE).
B. MAXIMUM 4" NOMINAL DIAMETER ABS PLASTIC PIPE (CELLULAR OR SOLID CORE).
C.MAXIMUN 4" NOMINAL DIAMETER FRPP PLASTIC PIPE.
D, MAXIMUM 4" NOMINAL DIAMETER CPVC PLASTIC PIPE (SDR 13.5) (CLOSED PIPING SYSTEM ONLY).
E. MAXIMUM 3" NOMINAL DIAMETER AQUARISE CPVC PLASTIC PIPE (SDR 11) MANUFACTURED BY

IPEX. INC. (CLOSED PIPING SYSTEM OMLY),

F. MAXIMUM 4" NOMINAL DIAMETER RIGID NONMETALLIC CONDUIT (SCH 40 PVC),

HILTI CP B48E WRAP STRIP (NOMINAL 3/16™ THICK x 1=3/4" WIDE) WRAPPED CONTINUOUSLY AROUND
3 THE OUTER CIRCUMFERENCE OF PIPE, AS SPECIFIED IN THE TABLE BELOW, WITH ENDS BUTTED AND,
HELD IN PLACE WITH TAPE. WRAP STRIP TO BE INSERTED INTO ANNULAR SPACE AND POSITIONED

1/4" FROM BOTTOM SURFACE OF CONCRETE FLOOR.
4, MINIMUM 114" DEPTH HILT] FS-ONE INTUMESCENT FIRESTOP SEALANT,

E
E
4

MAXIMUM PIPE | MAXIMUM DIAMETER ANNULAR SPACE NO. OF HILTI CP 648E
DIAMETER OF OPENING MINIUM | WAXIMUM WRAP STRIPS
[ i e 8" 1
* 5 g 1-158" 2
[ [3 g 1-1/8" 2

NOTES : 1. HILTI CP 648E WRAP STRIP(S) AND HILTI FS-ONE INTUMESCENT FIRESTOP SEALANT ARE
REQUIRED ON BOTH SIDES OF A WALL ASSEMBLY.
2. CLOSED OR VENTED PIPING SYSTEM (PVC, ABS, FRPP = SCH 40; CPVC = SOR 11 OR 13.5).




M T Maintenance
(& Management)




Fire Codes Require
Maintenance

A NFPA 101
A NFPA 1
A International Fire Code

A Minimum Requirements Stated

A Frequency

T T J T A ey f 7|




National Fire Protection
Assoclation- NFPA 1-2018

A 12.2* Construction.

A 12.2.2 Fire safety construction features for new
and existing occupancies shall comply whis
Code and the referenced edition of NFPA 101.

A 12.3 Fire-Resistive Materials and
Construction.

A 12.3.1 The design and construction of fire walls
and fire barrier walls that are required to separat
buildings or subdivide a building to prevent the
spread of fire shall comply with Section 12.3 anc
NFPA 221.



National Fire Protection
Assoclation- NFPA 1-2018

A 12.3.3* Maintenance of FirBesistive
Construction, DrafStop Partitions, and Roof
Coverings.

12.3.3.1Required fire-resistive construction,
iIncluding fire barriers, fire walls, exterior walls
due to location on property, fireresistive
requirements based on type of construction,
draftstop partitions, and roof coverings shall be
maintained and shall be properly repaired,
restored, or replaced where damaged, altered,
breached, penetrated, removed, or improperly
installed.




National Fire Protection
Assoclation- NFPA 1-2018

A 12.3.3.2 Where requiretife -rated gypsum
wallboard walls or cellings that are damaged to the
extent that through openings exist, the damaged
gypsum wallboard shall beplaced or returned to
the required level of fire resistance using a listed
repair system or using materials and methods
equivalent to the original construction

A 12.3.3.3 Where readily accessible, required fire
resistance rated assemblies in highse buildings

shall be visually inspected for integrity at least once
every 3 years.




National Fire Protection
Assoclation- NFPA 1-2018

A 12.3.3.3.1 The person responsible for conductin
the visual inspection shall demonstrate
appropriatégechnical knowledge and experience
In fire -resistancerated design and construction
acceptable to the AHJ.

A 12.3.3.3.2A written report prepared by the
person responsible for conducting the visual
iInspectionshall be submitted to the AHJ
documenting the results of the visual
Inspection.



National Fire Protection
Assoclation- NFPA 101-2012

A SECTION 4.5.8 Maintenance, Inspection, and Testing.

A 4.5.8.1 Whenever or wherever any device, equipment, system,
condition, arrangement, level of protection, fire-resistive
construction, or any other feature is required for compliance with
the provisions of this Code, such device, equipment, system,
condition, arrangement, level of protection, fire-resistive
construction, or other feature shall thereafter be continuously
maintained in accordance with applicable NFPA requirements or
requirements developed as part of a performance-based design, or
as directed by the AHJ. [101:4.6.12.1]




National Fire Protection
Assoclation- NFPA 101-2012

4.5.8.2 No existing life safety feature shall be removed or
reduced where such feature is a requirement for new construction.
[101:4.6.12.2]

4.5.8.3* Existing life safety features obvious to the public, if not
required by the Code, shall be either maintained or removed.
[101:4.6.12.3]

4.5.8.4 Any device, equipment, system, condition, arrangement,
level of protection, fire-resistive construction, or any other feature
requiring periodic testing, inspection, or operatlon to ensure its
maintenance shall be tested, inspected, or operated as specified
elsewhere in this Code or as directed by the AHJ. [101:4.6.12.4]

4.5.8.5 Maintenance, inspection, and testing shall be performed
under the supervision of aresponsible person who shall
ensure that testing, inspection, and maintenance are made at
specified intervals in accordance with applicable NFPA standards
or as directed by the AHJ. [101:4.6.12.5]




International Fire Code
Maintenance
SECTION 703

FIRE-RESISTANCE-RATED CONSTRUCTION

703.1 Maintenance. The required fire resistance rating of fire-
resistance rated construction (including walls, fire stops, shatft
enclosures, partitions, smoke barriers, floors, fire resistive coatings
and sprayed fire resistant materials applied to structural members
and fire resistive joint systems) shall be maintained. Such
elements shall be visually inspected by the owner annually and
properly repaired, restored or replaced when damaged, altered,
breached or penetrated.

Openings made therein for the passage of pipes, electrical conduit,
wires, ducts, air transfer openings, and holes made for any reason
shall be protected with approved methods capable of resisting
the passage of smoke and fire.




2015 International Fire Code
Maintenance

SECTION 703
FIRE-RESISTANCE-RATED CONSTRUCTION

703.1 MaintenanceThe requiredire-resistance ratingf fire-resistanceated
construction, including, but not limited to, walls, firestops, shaft enclosures,
partitions,smoke barriersfloors, fireresistive coatings and sprayed fire
resistant materials applied to structural members anddsistant

joint systems, shall be maintained. Such elem&mad be visually inspected
by the ownerannually and properly repaired, restored or replaced where
damaged, altered, breached or penetratedkecordsof inspections and
repairs shall be maintained.. |




2015 International Fire Code

Maintenance

SECTION 703
FIRE-RESISTANCE-RATED CONSTRUCTION

703.1 Maintenance. (continuedYVhere concealed, such elements shall
not be required to be visually inspected bydtwmerunless the concealed
space is accessible by the removal or movement of a panel, access door,
ceiling tile or similar movable entry to the space. Openings made therein for
the passage of pipes, electrical conduit, wires, ducts, air transfer openings
and holes made for any reassirall be protected withapprovedmethods
capable of resisting the passage of smoke and fire. Openings through fire
resistanceaated assemblies shall be protected by selautomatieclosing
doors ofapprovedconstruction meeting the fire protection requwements
for the assembly.

/

ED oy
Vil




2015 International Fire Code
Maintenance

SECTION 703

FIRE-RESISTANCE-RATED CONSTRUCTION

703.1 Maintenance. (continued) 703.1.1 Fireblocking and draftstopping.
Requiredrireblockingand draftstopping in combustible concealed spaces
shall be maintained to provide continuity and integrity of the construction.

703.1.2 Smoke barriers and smoke partitiondRRequiredsmoke barriergind
smoke partitions shall be maintained to prevent the passage of smoke.
Openings protected wipprovedsmoke barrier doors or smoke dampers
shall be maintained in accordance with NFPA 105.

703.1.3 Fire walls, fire barriers and fire partitions.

Requiredire walls, fire barriersandfire partitionsshall /
be maintained to prevent the passage of fire. Openings
protected witrapproveddoors or fire dampers shall be m

maintained in accordance with NFPA 80. '



2018 International Fire Code

A 701.6 Owner's responsibility. Theowner
shall maintain an inventory of all
required fire-resistancerated and smoke
resistantconstruction, and the construction
included in Sections 703 through 707 and
such construction shall be visually inspected
by theowner annually and properly
repaired, restored or replaced where
damaged, altered, breached or penetrated.




2018 International Fire Code

A701. 6, ContinuedéPC2

A Records of inspections and repairshall
be maintained. Where concealed, such
elements shall not be required to be visually
iInspected by thewner unless the concealed
space Is accessible by the removal or
movement of a panel, access door, ceiling
tile or similar movable entry to the space.



2018 International Fire Code

A 703.1 Maintaining protection. Materials
and firestop systems used to protect
membrane and through-penetrations in
fireresistance rated construction and
construction installed to resist the passage
of smokeshall be maintained.




2018 International Fire Code
Documentation Required

A703.1 é Continued.
The materials and firestop systems shall be
securely attached to or bonded to the
construction being penetrated with no
openings visible through or into the cavity
of the construction/Vhere the system
design number is known, the system shall
be inspected to the listing criteria and
manufacturer's installation instruction.




UAE Fire and Life Safety Code of Practice
Maintenance & Management

Chapter 1, SECTION 21
Firestopping

21.15.2 Therequired fire resistance rating of installed firestop
systems shall be visually inspectedby t he owner or
Inspection agency annually. Damaged, altered or breached

firestop systems shall be properly repaired, restored or

replaced to comply with applicable codes as per the guidelines

of Civil defense.

21.15.3 Any new Openings made therein for the passage of
through penetrants, shall be protected with approved firestop
system to comply with applicable codes as per the guidelines
of Civil defense.



National Fire Code of Canada

National Fire Code of Canada

A Division Bi Part 2, Building and Occupant Fire Safety

2.2.1.21 Damage to Fire Separatioris wherefire separationsre
damaged so as to affect their integrity, they shall be repaired so that the
integrity of thefire separation s mai nt ai nedé

A FCIA Manual of Practice i Appendix, Maintenance

FCIA recommends Barrier Management for Effective Compartmentatio
and Structural Protection




Firestop Maintenance

A Maintenance

I Code Required
I How??

A How to keep Tracki Barrier Management Initiative
I Paper
I Software
I Labeling

ATTENTION: PRIOR TO WORKMAN CUTTING INTO THIS WALL CONTACT THE BUILDING REPRESENTATIVE

FIRE/SMOKE WALL

PROTECT ALL OPENINGS

\LU P.0. Box 13312, Darham, NC 277909
Office (619) 544-8437 Fax (919) 3613653

& L COWREY CORSTROCTISN, IR




M1 Barrier Management Systems

A Why Manage Barriers & Structural
Elements?
I International Fire Code
I International Property Maintenance Code
I NFPA 101
I NFPA 1

A It makes Fire and Life Safety Sense




M1 Barrier Management Systems
Policy Topics
A Advise Clientsi Create a Budget to Meet
Code Requirements

A Inventory i What Info?

A Implement Fire Resistance Management
I In House (Rules)
I Outside Contractor (Rules)

A Monitor Process



M1 Barrier Management Systems
Starts @ NEW CONSTRUCTION

A NEW Buildings 1 07-84-00 Specs
I www. FCIA .org
A Part| 7 Focus on
I Systems
I Not Products
I Manufacturers

ARSi ngl e Manufacturer
extent pHBIGES bl eo




M1 Barrier Management Systems
Starts with CONSTRUCTION

A NEW Buildings 1 07-84-00 Specs
I www. FCIA .org

A Part Il i Qualifications
I FCIA Member in Good Standing, AND

I FM 4991, Standard for the Approval of
~irestop Contractors, OR

I UL Qualified Firestop Contractor Program
i AND
I Manufacturer Accredited, Approved, Trained




M1 Barrier Management Systems
Starts with CONSTRUCTION

A NEW Buildings 1 07-84-00 Specs
I www. FCIA .org

A Part Il i Qualifications 7 Special Inspection
I Special Inspection Agency
AIAS AC 291 Accredited Special Inspection Agencies
I Special Inspector Qualifications
AFM Firestop Exam
AUL Firestop Exam

AAND
AIFC Exam i ASTM E 3038



M1 Barrier Management Systems
Starts with CONSTRUCTION

A NEW Buildings 1 07-84-00 Specs

APart Ill i Execution
I Special Inspection
AASTM E 2174- Penetrations
AASTM E 2393- Joints



Built Right = Maintain Right
WHEN SPECIFIED

A Reference 0178-00 Closeout Submittals

I 01 78 13 Completion and Correction List

I 01 78 19 Maintenanceé_ontracts
AOn Label s éAnnuaSurvey f or

I 01 78 23 Operation and Maintenance Data
I 01 78 23.13 Operation Data
I 01 78 23.16 Maintenance Data

I 01 78 23.19 Preventative Maintenance
Instructions



Built Right = Maintain Right
WHEN SPECIFIED

A Reference 0178-00 Closeout Submittals
I 01 78 29 Final Site Survey
I 01 78 33 Bonds
I 01 78 36 Warranties
I 01 78 39 Project Record Documents
I 01 78 43 Spare Parts
I 01 78 46 Extra Stock Materials

I 01 78 53 Sustainable Design Closeout
Documentation



Built Right = Maintain Right
WHEN SPECIFIED

A Why Specifications Division 0178-00?

I Fire Resistance Inventory REQUIRED -
I F-1131671 2018 International Fire Code

I Section 703.1 becomes 701.1
AFire Rated Walls & Floors
AFirestop Systems
AFire & Smoke Dampers
AFire Rated Rolling & Swinging Doors
AFire Rated Glazing




M1 Barrier Management Systems

A Why Manage Barriers?
A International Fire Code

A International Property Maintenance
Code



M1 Barrier Management Systems
| CCO0s | PMC

IPMC SECTION 703

[F] 703.1 Fire-resistancerated assemblies. The required
fire-resistance rating of fireesistanceaated walls, fire
stops, shaft enclosures, partitions and floors shall be
maintained.

[F] 703.2 Opening protectives. Required opening
protectivesshall be maintained in an operative condition.
Fire and smokestop doors shall be maintained in operable
condition. Fire doors and smoke barrier doors shall not be
blocked or obstructed or otherwise made inoperable.

International Existing Building Code



M1 Barrier Management Systems
Policies

A Barrier Management Policy

I Inventory

I Monitor

I Permits

I Management

I Request Budget to Meet Code Requirements
|

I Implement Maintenance
AlIn House (Rules)
AOutside Contractor (Rules)



M1 Barrier Management Systems
Policies

A Barrier Management Policy
I Inventory - Items to Survey

I Fire-ResistanceRated Walls and Floors
ABreaches for Penetrations, Joints, Doors, etc.
AWall not completed at new construction?
Awall removed above ceiling?



M1 Barrier Management Systems
Policies

AiWhere conceal ed, su
be required to be visually inspected by the
ownerunlessthe concealed space Is
accessible by the removal or movement of
a panel, access door, ceiling tile or similar
movable entry to the space.

A[IFC 2015, 703.1]



M1 Barrier Management Systems
Starts with CONSTRUCTION

A Fire-ResistanceRated Walls & Floors
I Walls - U, V 400, 900 Designs

|
I Floorsi P Designs
| Calculated Fire Resistance
I Code Defined Fire Resistance 720
AFirestop Systems
AFire & Smoke Dampers
AFire Rated Rolling & Swinging Doors

AFire Rated Glazing



M1 Barrier Management Systems
Operations

A Items to Survey

A Fire-Rated Doorsi Annually i NFPA 80

I Close and Latch

I Holes

| Attach at Frame

I Undercut & Astragals
I Labels Legible

|

i Labels recertified, requirements of 3 party
certification agency



M7 Barrier Management Systems
Operations

A Firestop Systemd Not Concealed Only

A Through & Membrane Penetrations
I Joints
Awall to Wall
AFloor to Floor

AHeadi Bottom of Wall
A Continuity Head of Wall

I Perimeter Fire Containment



M1 Barrier Management Systems
Operations

A Firestop Systemg SYSTEMS
I Visibly Comply with System
iVisi bly o60seal edo
I Without openings
I Firestop Materials & Systems
I Securely Attached



M1 Barrier Management Systems
ltems to Survey

Fire & Smoke, Ceiling, Radiation Dampers
ANFPA 80i

A Initial Installation

A At 1 year, each 4 years,

A 6 yearsHospitals Only

AFire Dampers

ASmoke Dampers

ACombination Fire/Smoke Dampers
A Ceiling Dampers



M1 Barrier Management Systems
ltems to Survey

A Fire Rated Glazing
iIVeri fy 1tos still fi1re
I Glazing / Frame Attachment
I Frame attached to wall
I Glazing Marking as Built



M1 Barrier Management Systems
ltems to Survey

A Fire Resistance Inventory Systems
I Paper & Files
I Spreadsheets
I Software



M1 Barrier Management Systems
Building Operational

A Barrier Management Policy
I Repairs

AAs originally permitted and approved
AAs required by Fire Code, Existing Building Code
Alf SYSTEMS required, SYSTEMS REPAIRS
Alf no Systems, original materials.
AFire Official
Alnsurance Company



M1 Barrier Management Systems

ANow itédés your buil di
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M1 Barrier Management Systems

A Barrier Management
il ssueséBudget ?2?7?
I Other Occupancies--Big Problem
I Constant issues
I Control?
I Staff?

I Manage?



Barrier Management HUB

A The HUB is Facility Director!

A HUB Controls Actions

| C-Suite Execd Budgeted Yearly

I Construction 1
Aln House Crews
AOutside Contractors
I |-T Department |
AlIn House Crews & Outside Contractors



Barrier Hub = Facility Director?

V4

AAnswer to
IOt her AHJOS
I C-Suite
I Occupants, Students, Faculty, Patients
I Building Official, Fire Marshal
I Insurance Company
I The Joint Commission
I CMS Inspectors



Barrier Management

Policy Contents
A Annual Line Item Budget

A Rules of Engagement in Contracts

Alnternal Contracts
AExternal Contracts
A Pre Construction Meetings -
A Barrier Warnings - Markings
A Violation Consequences
A Ongoing Management

A Staff - Occupant Education




Barrier Management
Policy Tool

A Contracts = Rules

I Internal Contracts -

AlIn House Departments similar to Outside
Contractors

I External Contracts
AAIA Contract
AMarked Fire - Smoke Barrier Actions
ABarrier Permits
ADocumentation Systems
AReport



M1 Barrier Management Systems

A Barrier Inventory Elements
I Life Safety Drawings
I Existing Conditions Documented
I Ongoing Survey Records
I Deficiency Reports
I Systems Documentation Control, Retrieval

A ALL FIRE PROTECTION FEATURES



M1 Barrier Management Systems

A Barrier Repair Examples



Gypsum Wallboard

Repalir Large Holes
i \/ 1

- Stud -
4 / /
|'|I.l /
Existing  / . / Existing
- gypsum panel_ﬁ: a L“..]eI Df patCh ~gypsum i:}aﬂel_ﬁ
removal /
/
/ / /

Partial Elevation - 1

A USG Photo




M1 Barrier Management Systems

A Electronic Best Practice Elements

I Action Oriented

AProjects - Specifications
AOngoing Surveysi FCIA RPPS 20101

I Action Reminders
I In Process Status
I Record Retrieval
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Permit No.: 201 1-005

3C1/3L1 3L1

LSRID: LST-B1-03-007 Compliance Status: | & Non-compliant

Survey ID: LSR Group:
Life Safety Details | Surveys | Photos | Floor Plan Diagrams

LSR Deta... | Status Latest Ph... | Detail Description Life Safety T... | Life Safety Sub ... | Letters | Mumbers LSR Count | Motes

Firestopping
bl 001 ¢ Mon-com... Through Wall Firestopping Through Wall Pe... WL
Penetration - Firestop

i Firestopping
2 Compliant & | Through Wall Firestopping Through Wall Pe... 1000-1999
Penetration - Firestop

Firestopping
2 Compliant Through wall Firestopping Through Wall Pe... 5000-5999
Penetration - Firestop

e Firestopping
D Compliant i Through Wall Firestopping Through Wall Pe... 3000-3999 1 EZ Path
& | Penetration - Firestop

& il

| Add NewLife Safety Detail Enty | | Edit Selected Life Safety Detail Entry

Close Form

| Beta | %1.3.13.9
Gleeson Powers Graphic

admin | Client: Life Safety Tracker Demao




Corrective Action Report

Building\Floor\Area:

Building 1\ 3rd Floor \

3C1/3L1

LSR # - Detail#:
LST-B1-03-007 - 001

Life Safety Type Firestopping

Life Safety Sub Type: Through Wall Penetration - Firestop Systems

Side: 1: 3C1

Photo ID: 37208

Corrective Action Photo I

Photo Notes:

Side:

Penetration Type: EMT or Conduit Penetration Size: Max 1" Annular Space: MIN: 0 to .50%, MAX:
Wall Rating Type:
Date Completed:  may-02-2011 Classified System: Survey #  Survey Survey Date:
Deficiency Description: No firestopping Suggested CA Notes:  Install UL Listed Firestopping System at penetration/joint
Survey Notes: CA Notes:

Survey Photo Survey Photo

.
Side: 37286 Photo ID: 37298 Side: 2: 3L1 Photo ID: 37287
Corrective Action Photo

2:3L1

Photo ID:

37298

Photo Notes:

05/02/2011




Barrier Management Policy
Code Guidance

703.7 Marking and identification. Fire walls, fire barriers,fire partitions, smoke barriers
and smoke partitions or argther wall required to have protected openings or
penetrations shall be effectively and permanently identified with signs or stenciling.
Such identification shall:

1. Be located in accessible concealed floor, flogiting orattic spaces;
2. Be located within 15 feet (4572 mm ) of the end of each wall and at intervals

not exceeding 30 feet (9144 mm) measured horizontally along the wall or
partition; and

3. Include letteringhot less than 3 inches (76 mm ) in height with a minimum
3/8 inch (9.5 mm) strokein a contrasting color incorporating the suggested
wording.

AFI RE AND/ OR SMOKERGBARKBTERLL OPENI NGS
or other wording.

Exception: Walls in Group R-2 occupancies that do
not have aremovable decorative ceiling allowing
access to the concealed space.




Barrier Management
Policy Tool

I Barrier Warnings on ASSEMBLIES
I International Building Code i 2009++

ATTENTION: PRIOR TO WORKMAN CUTTING INTO THIS WALL CONTACT THE BUILDING REPRESENTATIVE
PROTECT ALL OPENINGS &
AND PENETRATIONS e, S
e

-

CL Downey Image

Affinity Image



Barrier Management
Policy Tool

A Pre Construction Meetings- Education
iBarri er Markings Meane

I Actions when at Barriers Required...
APermitrequiredi Above Ceil ing, B
Alnfection Control Rules
AHealthcare facility Rules



Barrier Management
Policy Tool

A Violation Consequences
I In Housel
A2 strikes & work reassig
AOt her s é

I Outside Contractors

A2 strikes & not allowed to work above ceilings
AOt her s é



Barrier Management
Policy Tool

AFind Viol ator s é.
I Staff Awards



Barrier Management
Policy Tool

A Ongoing Management
I Engineering Staff Reviews
I User Staff Reviews
I Inside Construction
| Outside Contractor



Barrier Management
Policy Tool

A Education - Staff Repairsi Simple??
| Fire Doors & Hardware T ST mpl e t hir

AClose & Latch
AHoles in Door

I Ladder = ?? Permit Sticker?

I Fire Rated Walls - Holes
A Accidental
AWorkers



Barrier Management
Policy Tool

ABudget s é

I Sprinkler Maintenance

I Alarms Maintenance

I Security

I Fire and Smoke Resistant Assemblies
ADoors
ADampers
AFirestops

AGlazing
AWalls/Floors



Firestopping &
Compartmentation for Safety

A Copies of all documents sent to Authorizing Agency
Product Data Sheets

AOGSYSTEMSH, i re Rated
Assemblies = As Builts
nspection Docs

[ L]
8 PLASTIC PIPE THROUGH CONCRETE FLOORMWALL OR BLOCK WALL ASSEMBLY

-RATING = 3-HR.

¥
FT, FH AND FTH-RATING ® (-HR.
NOTE : TESTED WITH A 50 Pa PRESSURE DIFFERENTIAL
TOP VIEW SECTION A-A
. i
1. CONCRETE FLOOR OR WALL ASSEMBLY (2-HR. FIRE-RATING) :
A LIGHTWEIGHT OR NORMAL WEIGHT CONCRETE FLOOR OR WALL (MIN. 2-12" THICK).
3 B.ANY ULicllL CLASSIFIED CONCRETE BLOCK WALL.
PENETRATING ITEM TO BE ONE OF THE FOLLOWING ;
A. MAXIMUM 4” NOMINAL DIAMETER PVC PLASTIC PIPE (CELLULAR OR SOLID CORE).
B. MAXIMUM 4 NOMINAL DIAMETER ABS PLASTIC PIPE [CELLULAR OR SOLID CORE].
- - - HELD IN PLACE WITH TAPE, WRAP STRIP TO BE INSERTED INTQ ANNULAR SPACE AND POSITIONED
1/4* FROM BOTTOM SURFACE OF CONCRETE FLOOR.
4, MINUM 14" DEPTH HILT] F FIRESTOP SEALANT,
MAXIMUM PIPE | MAXIMUM DIAMETER ANNULAR SPACE NO. OF HILTI CP 643E
DIAMETER OF OPENING WRAP STRIPS

. MAXIMUM 4" NOMINAL DIAMETER CPVC PLASTIC PIPE (SDR 13.5) (CLOSED PIPING SYSTEM ONLY).
E, MAXINUM 3" HOMINAL DIAMETER AQUARISE CPVC PLASTIC PIPE (SOR 11) MANUFACTURED BY
IPEX. INC. (CLOSED PIPING SYSTEM ONLY).
F. MAXIMUM 4" NOMINAL DIAMETER RIGID NONMETALLIC CONDUIT (SCH 40 PVC). 1
HILTI CP 64BE WRAP STRIP (NOMINAL 3/16" THICK x 1-34” WADE) WRAPPED CONTINUOUSLY AROUND £
‘THE DUTER CIRCUMFERENCE OF PIPE, AS SPECIFIED IN THE TABLE BELOW, WITH ENDS BUTTED AND 3

B
T
H

Qisau i o Do

C. MAXIMUW 4" NOMINAL DIAMETER FRPP PLASTIC PIPE.
MINIMUM | MAXIMUM

z 3 316" " 1
T 5 " 18" 2
4 [3 " 1118 2

NOTES P 648E WRAP STRIP(S) AND HILTI FS-ONE INTUMESCENT FIRESTOP SEALANT Af
REQUIRED ON BOTH SIDES OF A WALL ASSEMBLY.
LOSED OR VENTED PIPING SYSTEM (PVC, ABS, FRPP = SCH 40; CPVC ® SDR 11 OR 13.5).




CADD DRAWING NO MANUAL CHANGES
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