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Learning Objectives 

   

Upon completing this program, the participant should know 

how to: 

 

1. Recognize Perimeter Fire Containment, Penetration, Joint 

Product Design/Testing, ñInstallation & Inspectionò, 

Management Standards & Code Requirements for 

Firestopping é to become a óSystemô. 

2. Focus on Perimeter Fire Containment for Curtainwalls 

3. Understand  Requirements for Firestopping for Safety in 

the US and Canada 

4. Section 07 84 00++ Highlights 

5. Learn about óWhy compartmentation and Firestoppingò. 

 

 



Outline 

ÅFCIA ï A Trade Association 

ïTotal Fire Protection & Effective 

Compartmentation   

ïCodes, Testing, Products - Materials 

ïFirestopping for Safety ï A Quality Protocol 

ÅDIIM  



ñDIIMò 

ÅFirestopping for Safety ï DIIM  
ÅProperly Designed and Specified Firestopping  FCIA - 

07-84-00 - Specification 

ÅTested and Listed Systems - ASTM E 814 / UL 1479 - 

UL 2079, ULC-S-115, ASTM E2307 

ÅProfessional Installation ï FCIA Member,  

 FM 4991 Approved, UL/ULC Qualified Contractors 

ÅProperly Inspected - ASTM E 2174 / 2393 Protocol é 

by IAS AC 291 Accreditation Criteria for Inspection 

Agencies 

ÅMaintained - Annually - FCIA Members ï NFPA 101, 

International Fire Code. 



Firestop Contractors  

International Association 

ÅFCIA ï Worldwide Association  

ÅFirestop Contractors, Manufacturers, 

Consultants, Reps, Distributors, 

ÅLife Safety Digest 

ÅFCIA Website Resources - FREE 

ÅFCIA MOP on PDF FREE to 

Specifiers, Architects, Governmental 

Bldg./Fire Officials, worldwide.. 

ïwww.fcia.org  

 

 



ñTOTAL FIRE PROTECTIONò 

 ÅEffective Compartmentation  

ïFire Barriers, Fire Walls/Floors, Smoke Barriers  

ïFirestopping, Fire Dampers, Swinging and Rolling Fire 
Doors, Fire Rated Glazing 

ÅDetection  & Alarm Systems 

ÅSprinkler Suppression Systems  

ÅEducation & Egressï  

ïBuilding Owners & Managers, Building Occupants and 
Firefighters 

 

 

 

 

 



ñDCIIMò 

ÅFirestopping for Safety ï DCIIMM  
ÅProperly Designed and Specified Firestopping   

 FCIA 07-84-00 - Specification 

ÅTested and Listed Systems - ASTM E 814 / UL 1479 - 

 UL 2079, ULC-S-115, ASTM E2307 

ÅProfessional Installation ï FCIA Member,  

 FM 4991 Approved, UL Qualified Contractors 

ÅProperly Inspected - ASTM E 2174 / 2393 Protocol by IAS 

AC 291 Accreditation Criteria for Inspection Agencies 

ÅMaintained ï Annually, NFPA 101, International Fire Code 



Building & Fire  

Code Requirements 
ÅNFPA 5000 ï 101- Chapter 8 

ÅNational Building Code ï Canada 

ÅUAE  Fire and Life Safety Code ï Chapter  

ÅInternational Codes ï  

ïNew and Existing Buildings International Building Code ï 

Chapter 7 

ïInternational Fire Code ï Chapter 7 

 

ÅMinimum requirements - Construction & Maintenance 

 

 



Building & Fire  

Code Requirements 

ÅCompartmentation Codes ï US ï 

ïFire Resistance ï 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 é. NFPA, Ch 8.   ICC addsé ñSystemsò 

ÅCh. 8 ï NFPA ï ASTM E 119, UL 263, NFPA 220 

ÅCh. 7 ï IBC - Fire Barrier  ï  Hourly Rated ï IBC 

ÅCh. 7 IBC - Fire Wall  ï Fire rating, structural independence  

ÅCh. 8 NFPA ï NFPA 221 ï High Challenge Fire Walls 

ÅIBC ï Fire Partition  ï Rated, not continuous. 

 



Building & Fire  

Code Requirements 

ÅCompartmentation Codes ï US 

ïSmoke Barrier ï Firestopping for Continuity  

ÅIBC ï Hourly Rated, ñLò Rating  

ï<5cfm/sf  (IBC 2006) 

ï< 50 cfm, 100sf of Wall Area (IBC 2009) 

ÅNFPA ï é órestricting the passage of smokeéô   

 no quantified ñLò Rating é YET 

ïContinuous, Barrier to Barrier, é through concealed spaces,  

ïNot always fire resistance rated. 

ïSmoke Partition  

ÅIBC ï Continuous barrier, not ratedéôretardô. 

ÅNFPA ï Continuous membrane that is designed to form a 

barrier to limit the transfer of smokeé. 

 

 



Building & Fire  

Code Requirements 

ÅChemical, Biological, Radiation, Explosion, etc. 

ïStandards? 

ÅR - Nuclear Power Plant Standards 

ÅE ï Blast Strength? Check with manufacturer ï 2psf 

ÅC ï Which Chemicals? Check with manufacturer 

ÅB ï Which Agents? Check with manufacturer 

ÅG ï Germ ï Check with mfr. & industrial hygenist  

ïHow to Regulate for Unexpected Events? 

ïDue Diligence - Review Required by code?  

 



Fire Resistance Continuity  

All Occupancies 

ÅEffective Compartmentation  

ïEducation 

ïOffice 

ïMercantile 

ïMulti Family Residential  

ïIndustrial ï Insurance 

influences 

ïInstitutional ï Healthcare   



Buildings are Safe Becauseé. 
ÅTotal Fire Protection Stats -     

   North America High Rise   
 
Å11,025 Tall Buildings - 20 + stories 
Å70% in NY, SF, LA, CHI, HI, Torontoé  

Å2/3 Canadaôs high rise built before 1985  

 
= Compartmentation Primary in Older Structures 
ïChicago, NY, Toronto ï Older stock of buildings 
ïSF, LA, HON ï Earthquakes 
 

 
» Source, Emporis.com 

 



Buildings are Safe Becauseé. 

ÅTotal Fire Protection  

  = Safer buildingsé 

 

ÅCompartmentation  

ÅSprinklers, Alarms,  

ÅEgress Strategies 

  

ÅNIST Reportsé 



Buildings are Safe Becauseé. 

ÅNational Institute of Standards & Technology 

óNIST Reports - World Trade Center 7 ï  

ÅChapter 4.6, 'Factors that could have mitigated 

structural collapse'  

ïñ...improved compartmentation in tenant areas to 

limit the spread of firesó 

 

ÅóBut firstéDIIMô 



Continuity ï Barriers, Walls 

& Horizontal Assemblies 
ÅFire Walls and Floors ï  

ïContinuous Fire Resistance Rated Assemblies 

ñTested & Listed Wall/Floor 

Systemsò 

ï Concrete  

ï Concrete Block 

ï Plaster         

ï Gypsum Block 

ï Gypsum Board / óDrywallô  

ï Floor/Ceiling Assemblies 

ï Firestop Systems 



Continuity  

Effective Compartmentation Features  



Firestopping for Continuity 

I ï Listed Systems 



Firestopping for Continuity 

I ï Classified Systems 



Firestopping for Continuity 

ÅFirestop Products Become Firestop Systems --  

ïñA Specific field erected construction, consisting of an 

assemblage of materials to prevent the spread of fire 

through openings in fire rated walls and floors using 

ASTM E 814 / UL 1479, ULC-S-115, UL 2079,        

E-2307 as the test methodéò 

ïTesting = Suitability statement for use of a firestop 

product in a specific system application 

 



Firestopping for Continuity  

Firestop Products 

ÅSealants 

ïSilicone, Latex, Intumescent 

ÅWrap Strips 

ïñThick, Thin, Wide, Less Wideò 

ÅPutties    

ÅPillows 

ÅComposite Sheets 

ÅBricks / Plugs 

ÅPre Fabricated Kits 

ÅMortar   

ÅSpray Products 

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



D- Design 

SYSTEMS SELECTION 
Whoôs Responsible, How to Choose??? 

Graphics ï STI 



Firestopping for Continuity  

Products become Systems 

ÅWhat are Firestop Systems? 

ÅóField Erected ConstructionéTested toéô 

ïStandards - ASTM E814/UL 1479ïUL 2079, ASTM 

E 1966, ASTM E 2307, ULC S-115 

ïF Rating - Flame 

ïT Rating ï Temperature 

ïH Rating ï Hose  

ïL Rating ï Smoke  

ïW Rating ï Water  

 
Graphics ï 3M 



Products become Systems 

Hose Stream = Shock Test 



Firestopping for Continuity  

Products become Systems 
ÅFirestop Systems Directories ï  

ïUL 

ïIntertek  

ïFM Approvals  

  Systems Selection & AnalysiséNot as easy as it looksé 

 



Firestopping for Safety 

UL Systems 

System Example:  

 CAJ 1155 

Metal Pipe in Concrete 

Floor or Wall 

 



 

 

 

 

 

 

 

 

 

 

     HILTI Photos  

Fire Stop 

Technologies, 

Inc. 

Fire Stop 

Technologies, 

Inc. 



How do Installers Select Systems? 

ÅWall or Floor Construction Type, Rating 

ÅWall or Floor Thickness 

ÅPenetrating Item, Coverings 

ÅSize, Type, Thickness 

ÅAnnular Space Sizes 

ÅJoint / Gap Sizes 

ÅBacking Materials 

ÅFill Material(s) 

= Rated Firestop System 
STI Graphic 



1. Centered  2. Off -Centered  

3. Point Contact  

4. Continuous 

Point Contact  
STI Graphic 



Engineering Judgments/EFRRA 

ÅField or other Variances to  

 Tested and Listed Systems? 

ïAnnular Space / Gap too large / small  

ïNo System Exists 

ïImpractical 

 

ÅWhy??? 

ïLack of Planning 

ïUnique Conditions 

 

 

Fire Stop 

Technologies, 

Inc. 



Engineering Judgments/EFRRA 

ÅVariances to Systems at Site ? ï Now Whaté   

ïFirst Action in Process   

ÅFind another system ï Same Manufacturer 

ÅFind another system ï Different Manufacturer 

ÅIf no system exists in either caseé. 

ïSecond Action ï  

ÅEngineering Judgment ï ñEJò 

ÅEquivalent Fire Resistance Rated Assembly ï ñEFRRAò 

ïBased on engineering, IFC Protocol 



International Firestop Council ï Manufacturers ï firestop.org  

 

IFC Guidelines for Evaluating Engineering Judgment 

Guidelines 

 

óConstruction industry professionals, building officials, fire 

officials, firestop contractors and other stakeholders need 

appropriate guidelines for evaluating and using such judgments. 

 

As such, IFC developed Recommended 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 issued only by a firestop manufacturerôs qualified technical personnel or in concert with 

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 2032 ï Standard Guide for  

 Extension of Data from Fire Endurance Tests, ULC Subject C263E  ï Criteria for Use in  

 Extension of Data from Fire Endurance Tests, or ASTM E2750 ï 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 locationôs circumstances. 



IFC EJ Guidelines - Basic Presentation Requirements  
Proper EJôs should: 

 

1. Be presented in appropriately descriptive written form with or without detail 

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. Include dates of issue and authorization signature as well as the issuerôs name, 

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 Guidelines ï Whatôs Seen? 
 

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 

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

 Å Annular space requirements, (minimum, maximum, actual, nominal, etc.) 

 Å Opening size;  

 Å Firestop product(s) to be used, type and amount (thickness if applicable); 

 Å Accessory items(s) (i.e. anchors, backing material, etc.) 

 

c. Joints 

 Å Joint Width (installed width, nominal) 

 Å Movement Capability; 

 Å Movement Class (thermal wind sway, seismic); 

 Å Accessory item(s) (i.e. insulation type, thickness and compression, etc.) 



IFC EJ Presentation Guidelines ï Whatôs Seen? 
 

dÅDuct Enclosure Systems ï SEE www.Firestop.org  

eÅ Firestop System ï annular space dimensions, floor/wall construction, design 

number, components, installed thickness. 

 

f. Perimeter Fire Barrier Systems ï  

 - 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 safe-off area 

behind the spandrel insulation. 

 5. Firestop Coating, type, thickness,  

 



IFC EJ Presentation Guidelines ï Whatôs Seen? 
 

fÅ Continuity Head-of-Wall Joints 

 - Joint Width, (installed width, nominal) 

 - Movement Capability 

 - Movement Class ï (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 addressed to 

the initiator of the judgment. 



INSTALL FIRESTOP SYSTEM  

     Firestop Sealant, MW installation  

 to Tested and Listed System Limits  

= Firestop System  

Pack 

1 

Apply Sealant 

2 
Tool/Smooth 

3 
Walls -  BOTH SIDES  

STI Graphic 



Properly Tooled/Smoothed  

Firestop Sealants 

Firestop SolutionsGraphic 



Sleeved Pipes 



Unlisted, Untested Firestop Systems 



 





 





 



 





 



 



 



 



 





Firestopping for Safety  
Unlisted, Untested Firestop Systems 

Fire Stop 

Technologies, 

Inc. 



" 
Joint Compound 



Incomplete is ineffective 

Graphics ï Firestop Solutions 



Foam Great 
Stuff 

Graphics ï Firestop Solutions 



Consult the Damper 

Manufacturer & the 

Authority Having 

Jurisdiction 

Fire/Smoke Dampers & Firestops  

ÅDampers are UL 555, 555S Listed Systems  

ïInstalled to manufacturerôs written instructions (Systems 

ï Angleséno sealants) 

ÅFirestop sealants ï UL 1479 ï  

ïImproper hole sizing or poor installationé 

Graphics - Greenheck 



Fire/Smoke Dampers  

Firestop Installation 

ÅCombination Fire Smoke 
Dampers 

ÅMulti-blade Fire Dampers 

ÅUnderfloor applications 

ÅMax. size 72ò W x 96ò H 

ÅSYSTEMéAHJ 

 
ÅGreenheck Graphic 



Installing an Incorrect System  

May Void the Fire / Smoke Damper 

Manufacturerôs Warranty 

Graphics ï Firestop Solutions 



Barriers With Combustible 

Penetrants  

 
ÅPlastic Pipe 

ÅPlastic-Jacketed cables 

ÅCertain pipe insulation 

Graphics - STI 



Firestop Joint Systems Definition 

ï  
ÅUL 2079, ASTM E 1966, ULC-S-115 

ïñA joint system is a specific construction consisting of 

adjacent wall and floor assemblies, and the materials 

designed to prevent the spread of fire through a linear 

opening between the wall and / or floor assembliesò 

 

 

 

Graphics - STI 



Firestopping for Safety 

ÅFirestop Joint Systems Definition ï UL 2079 

ïMin. Positive Pressure ï .01 Water, 12ò below assy. 

ïMovement Cycling  

ÅClass I ï min. 500 cycles, min. 1 cycle / minute 

ÅClass II- min. 500 cycles, min. 10 cycles / minute 

ÅClass III-min 100 cycles, min. 30 cycles / minute 

ïFire Tested at Maximum Joint Width 

ïNo Load Bearing Characteristics, unless noted 

ïAssembly, L or W Ratings 

 

HILTI Graphic 



 

 

 

 

 

 

 

 

 

 

     HILTI Photos  

Fire Stop 

Technologies, 

Inc. 



Firestop Applications 

Floor to Wall  

Top of Wall  

Graphics ï Firestop Solutions 

Fire Stop 

Technologies, 

Inc. 



Joints and Seams 

Head of Wall 

Graphics ï Firestop Solutions 



Joints and Seams 

I-Beam to Fluted Deck 

Graphics ï Firestop Solutions 



Penetrations in Head of Wall 

Graphics ï Firestop Solutions 



Unacceptable 

Graphics ï Firestop Solutions 



Results of Improperly  

Installed Mineral Wool 

Graphics ï Firestop Solutions 



Firestop Perimeter Fire 

Containment Systems 
ÅFirestop Perimeter Systems 

Definition ï ASTM E 2307 

ïñA Perimeter Fire Containment 
System is a 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 of fire in a building.ò 

 

 
Graphic - Superl 



     

Tamweel Towers, Dubai 

Perimeter Fire Protection  

Gulf News: A discarded cigarette ??? 



Safer Buildings é  

ïTamweel Apartment Tower, Dubai 



Energy & Fire Codes Converge 

ÅSafer Buildings - Tamweel Apartment 

Toweré 

óTamweel Tower 

fire started by 

cigarette butt, say 

Dubai Police..ô 
 

thenational.ae 

http://www.thenational.ae/
http://ec.tynt.com/b/rf?id=dWaPA6hc8r4PVbacwqm_6l&u=thenational.ae


Firestop Perimeter Fire 

Containment Systems 

 

 

 

 

 

 

 

 
 

Graphic ï Intertek  



Wrong ! 

Correct 

Proper Installation of Mineral Wool  

ÅCompressed mineral wool must be inserted 

perpendicular to the joint to allow for movement 

between the slab and wall. 

STI Graphic 



STI Graphic 



Firestop Installed at  

Perimeter of Floors at Curtainwall 

Graphics ï Firestop Solutions 



Firestop Products Become Systems 

when Installed to SYSTEM 

 

 

 

 

 

 

 

 
 Graphics ï OPL, 3M 



I- Installation 
Whoôs Responsible, How to Choose??? 

Graphics ï STI 



Installation ï Who? 

ÅFirestopping wrong, missing 

ÅSystems Documentation? 

ÅAs Built Documentation?? 

Conclusion ï  

Without Single Firestopping Tradeé.  

  fire & life safety risks 

 

 

 

 

       Adler Photo 

 

 

 



3 Firestop Installation Methods 

ÅEach Trade  

ïñHe/She who pokes hole, fills holeò  

ÅMultiple Contracts   

ïFirestop Contractors, Trades 

ÅSingle Source Firestop Contractor 

ïFCIA Member in Good Standing 

ïFM 4991, UL, ULC Qualifiied 



Why Contractor Qualifications? 

ÅFirestopping Ratings - F, T, H, L W 

ÅZero Tolerances?  

ïAnnular Space Sizes, Gap Sizes 

ÅProduct Properties 

ïMovement 

ïCompatibility  

ïStorage, Application, Curing Temps 

ÅSYSTEMS DOCUMENTATION  
 



Firestop Contractor Qualifications 

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

 

2.   Manufacturer Trained Individuals  
Å1 hour program 

Å½ day program 

Å2 day education 

 

3. ULC Qualified, FM 4991 Approved Companies 
Å3rd Party Verified Company Management System 

ÅIndividuals Pass 3rd Party Exam 

ÅIndividual Knowledge ï FCIA MOP 

ÅAll Manufacturers Products Covered 

ÅCompany gets Approved or Qualified, not Individual 

 
 



Firestop Contractor Qualifications?  

ÅManufacturer Educated 

ïShort Class ï 25 - 60 minutes 

ÅSome Training 

ÅWorker educated 

ÅShort test 

ÅAdministered by salesperson 

ïWorker Education at Shop 

ïManufacturer HQ Education 

Å1-2 Days Education 

ÅTest ï Teach to the Test? 

ÅNot 3rd Party 

 

 

 



Firestop Contractor Qualifications 

ÅAssociation Member 

ÅInsurance ï Classification? 

ïSpecialty Firestop Contractor? 

ïPlumber, other trade?? 

ÅWorkforce ï Educated as Firestop/Containment Workers 

ÅBonding Capability 

ÅProject References & Experience 

ÅManagement System reviewed byé.  

ïFM 4991, UL or ULC ?  

 

 

 

 

 

 



Firestop Contractor Qualifications  

FM & UL/ULC ï 4 Components  

  
1. Office Facility Quality Management 

System Audit 

2. Field ï Jobsite Audit  

3. Employ a person  
ïUL/FM Firestop Exam @ 80% or better 

ïDRI if employed by Approved/Qualified Firm,  
ÅDesignated Responsible Individual (DRI) 

4. Annual Audit 

 

 
 

 



1. Office Audit of Company 

Management System (MS) Manual 

ÅControlled Management Processes  

ÅProject Successful Proven Contractor 

ÅEducation, Training, Accountability 

 
 

 



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

ïEmployee Training & Education  

ïSystems Selection 

ïCommunicate systems to Field 

ïMaterial Controls 

ïSystems installation ñprotocolò 

ïLabeling 

ïRecord keeping - Variance Procedures  

ïNon-Conformances 

ïDocumentation 

ïProject closeout 



2. Company MS Jobsite Audit  

by ULC, FM or UL  

ÅVerification of firestop systems Processes 

ÅVerify Management System Works 

ÅVerify Company ñcommunicationò  

ïOffice to field, field to office 

ÅñCulture of Qualityéò 

 

 
»                         Adler Photo 

 


