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Perimeter Fire Containment

* Two Types of Perimeter Fire Protection

* Perimeter Fire Containment
*Relates to floor-to-floor fire migration

Based on Division B, Part 3, Section 3.1.8.3 of the NBC and Sections 708.5 & 715.4
of the IBC

*Tested to ASTM E2307
« Vertical Flame Propagation on Exterior of Building

* Relates to reaction to fire

*Based on Division B, Part 3, Section 3.1.5.5 of the NBC, and Chapters 14 (Exterior
Walls) and 26 (Plastics) of the IBC

*Tested to ULC-S134 or NFPA 285 in Canada and the US, resp.
» Today’s discussion relates to Perimeter Fire Containment



Paths of Fire Propagation

1 — Through void between
floor and curtain wall

2 — Window to window
“leap-frogging”




Classic Fires Where Perimeter
Fire Containment Did NOT Work

* First Interstate Bank, Los Angeles, CA — Fire spread from
12t to 16™ floor through improperly protected penetrations
and through the perimeter void. One fatality.

* One Meridian Plaza, Philadelphia, PA —
Fire spread from 22" to 30" floor
through improperly protected
penetrations and through perimeter void.
Three fatalities.




Perimeter Fire Containment

Case Study of the

First Interstate
Bank Fire




First Interstate Bank Fire

* Building completed in 1973

* Constructed in conformance with the 1960 Edition of the
Los Angeles City Building Code

* 62 stories
» Steel deck / concrete floors
* Aluminum framing / glazing curtain walls



First Interstate Bank Fire Cont.

3 In. void between curtain wall and edge of floor. Void
was filled with a noncombustible material.

* Building was being retrofitted with sprinklers but
sprinkler were not in service at time of fire

 Building equipped with local fire alarm system



First Interstate Bank Fire Cont.

* Fire occurred May 4, 1988

* Approximately 40 people in building at start of fire

» Alarm first sounded at 10:30 PM and was reset at least
four times

« Maintenance worker sent up elevator to 12t floor at
10:36 PM to investigate. This worker was overcome by
flames when door opened and was the sole fatality.



First Interstate Bank Fire Cont.

* By 10:37 PM, glazing was falling to ground and flaming
was Vvisible on the exterior of the building

* Fire Department notified at 10:37 PM
* Fire Department reached scene at 10:40 PM

« By 11:22 PM fire had fully involved the 12t and 13t
floors, and was attacking the exterior of the 14t floor
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First Interstate Bank Fire Cont.

« By midnight, fire had fully involved the 12t through 14®
floors, with limited flaming on the 15™ floor

« By 1:30 AM fire had fully involved the 15" floor and was
threatening the 16% floor. Localized flaming did occur
on the 16t floor but was extinguished.

* Fire declared "knocked down” at 2:19 AM
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First Interstate Bank Fire Cont.

 During the fire, falling glazing represented a significant
hazard to firefighters

» Significant flame extension was observed out the
curtain wall during the fire

* Firefighters reported flaming through the perimeter void
between the floor slab edge and the curtain wall during
the fire
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Post Fire Photos
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Post Fire Photos

Plate glass
windows on
16" floor
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L essons Learned

* Confirmed need for automatic extinguishment of fire (i.e.
sprinklers)

 Need for monitored alarm

* Need for better protection of void between edge of floor
slab and curtain wall

* Need for better protection of penetrations
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Perimeter Fire Containment

Redefining
Perimeter Fire
Containment
Reqguirements
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Paths of Fire Propagation

1 — Through void between
floor and curtain wall

2 — Window to window
“leap-frogging”
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Terminology

 Path 1 — Perimeter Fire Containment

* Alternate terminology
*Perimeter Fire Barrier
*Perimeter Joint System
*Perimeter Firestopping System
«Safing Joint System
«Curtain Wall System
*Etc.

 Paths 1 & 2 — “Enhanced” Perimeter Fire Containment
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Perimeter Fire Containment

A perimeter fire containment system
extends the Floor to the Curtain Wall

Required by the CBE  IBE! =

The void must be sealed with an approved material or
system that extends to the exterior curtain wall surface
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“Enhanced” Perimeter Fire Containment

An “enhanced” perimeter fire containment
system extends the Floor to the Curtain Wall
and prevents flame passage via “leap-frogging”

Not Yet Required
by the Codes

i

The void must be sealed with an approved material or
system that extends to the exterior curtain wall surface
and the curtain wall must prevent “leap-frogging”
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Perimeter Fire Containment

Canadian
Building Code
Requirements
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NBC Requirements

* Division 3, Part 3, Section 3.1.8.3 — Continuity of Fire
Separations

«4) Except as provided in Sentence (5), joints located in a horizontal
plane between a floor and an exterior wall shall be sealed by a firestop
that, when subjected to the fire test method in ASTM E2307, “Standard
Test Method for Determining Fire Resistance of Perimeter Fire Barriers
Using Intermediate-Scale, Multi-storey Test Apparatus,” has an F rating
not less than the fire-resistance rating of the horizontal fire separation.

* New for the 2020 NBC
 Consistent with US based requirements
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NBC Requirements Cont.

* This new NBC requirement was initiated in conjunction with
changes to ULC-S115 in 2018

« 9.1.1 Perimeter Joint Firestop Systems shall be tested in
accordance with the requirements in ASTM E2307, Standard
Test Method for Determining Fire Resistance of Perimeter Fire
Barriers using Intermediate-Scale, Multi-Storey Apparatus.
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Perimeter Fire Containment

ASTM E2307 Test
Method

Standard Test Method for
Determining Fire Resistance
of Perimeter Fire Barriers
Using Intermediate-Scale,
Multi-Story Test Apparatus
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Curtain Wall Orientation
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First Floor - Underside of Floor

27



First Floor - Underside of Floor
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Top of Floor

Second Floor —
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Second Floor — Top of Floor
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Conditioning Prior to Fire Test
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Time — Temperature Curve
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Approximately 2 Minutes
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Approximately 30 Minutes
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Approximately 60 Minutes
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Approximately 120 Minutes
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Ratings — Perimeter Fire Containment System

* F Rating — Passage of Flames through Void Only
* T Rating — Heat Transmission through Void Only

Both the NBC and the IBC require only an F Rating not
less than the fire-resistance rating of the horizontal
assembly
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Ratings — “Enhanced” Perimeter Fire
Containment Systems

* Integrity Rating — Passage of Flames through any
Location to Second Floor

* |nsulation Rating — Passage of Flames through and
Heat Transmission at any Location to Second Floor

L Rating — Air Leakage at ambient temperature and
400°F (Optional)
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New Supplemental “Leap-Frog” Test Method

« ASTM E2874 — Standard Test Method for Determining the Fire-
Test Response Characteristics of a Building Spandrel-Panel
Assembly Due to External Spread of Fire

* Developed based on believe of many that ASTM E2307’s focus on
Interior spread of flame was not sufficient

* The test structure described in this new standard is similar to that
described in ASTM E2307

 Evaluates the fire performance of an exterior wall assembly for its ability
to prevent the spread of fire to the interior of a room one adjacent story
above via fire spread on exterior of a building
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New Supplemental
“Leap-Frog” Test Method Cont.

« Simulates a post flashover fire exposure within a compartment venting
to the exterior of the building and spreading to the floor immediately
above via the exterior of the building

* Develops three Ratings on the exterior wall construction
| Rating

*No flaming on interior surface of the exterior wall construction sufficient to ignite
cotton waste

Max 3 kW/m3 heat flux from interior surface of the exterior wall construction
T Rating

« Max 139°C (250°F) average and 181°C (325°F) individual point temperature on interior
surface of the exterior wall construction
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New Supplemental
“Leap-Frog” Test Method Cont.

*F Rating
*No visible flaming on interior surface of the exterior wall construction

* An attempt was made to introduce a requirement in the IBC for exterior
curtain walls based on this method. That proposal was disapproved.
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Connecting the Dots!

* Perimeter Fire Containment Systems
* As required by the NBC and IBC
* Tested to ASTM E2307
« Establishes F and T Ratings

*NBC and IBC require F Rating to be not less than the rating of
floor assembly

* Protects against flame passage through void only
* Requires relatively small spandrel height
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Connecting the Dots Cont.

* “Enhanced” Perimeter Fire Containment Systems

* As originally developed by UL
*Uses ASTM E2307 as the basic methodology

* EXpands scope to include flame passage to second floor
through any path

 Establishes Integrity and Insulation Ratings
*Not required by the NBC or IBC
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Connecting the Dots Cont.

* Protects against:
*Flame passage through void
Leap-frogging
* Requires significant spandrel height to prevent leap-frogging
«"ASTM E2874 “Leap-Frog’ Method
*Uses ASTM E2307 as the basic methodology
« EXpands scope to include fire performance on exterior wall
« Establishes I, T and F Ratings
*Not required by the NBC or IBC
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Perimeter Fire Containment

Listings
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Where Can | Find The Most Current Listing?

* Directories of the Nationally Recognized Testing Laboratories
* FM Global Approval Guide
* Intertek Directory of Building Products

« UL/ULC Product iQ Online Directory Allpmvanmdl!'

Products become systems based on testing!!!

INTERTEK DIRECTORY OF BUILDING PRODUCTS

view information o

,,,,,

UL Product iQ°®

Dashboard = Search ~ XHEZ7.C-AJ-1755 - Through-penetration Firestop Systems Certified for Canada | UL Product iQ

XHEZ7. C-AJ-1755 - Through-penetration Firestop Systems Certified for Canada
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UL Product Categories For
Perimeter Fire Containment

« XHDG — Perimeter Fire Containment Systems for use in the US
* Includes approximately 227 individual systems

 Proprietary products specified in these systems are covered in 3
Individual product categories:
«Curtain-wall Insulation (XHGU)
*Fill, Void or Cavity Materials (XHHW)
*Forming Materials (XHKU)

* Neither UL or ULC has an Perimeter Fire Containment Systems
Certified for Canada (i.e. no XHDG7 or XHDGC systems)
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UL Product Categories For
Perimeter Fire Containment Cont.

« Reasonable to conclude Perimeter Fire Containment Systems
listed for US application will meet the provisions of the
Canadian standard and codes

* Both countries use ASTM E2307

e Canadian modification to ASTM E2307 make the test more critical than
ASTM procedure
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System No. XHDG.CW-D-2046
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Anchors
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FGIA %

Firestop Contractors International Association

Questions??

© FCIA 2022
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