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PATHS OF FIRE PROPAGATION BLOCKED
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How Is a Fire Like 
This Contained?
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What do the 
Building Codes say?
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• IBC 2009
Section 714.4 Exterior Curtain Wall/Floor Intersection: 

Where fire resistance- rated floor or floor/ceiling assemblies 
are required, voids created at the intersection of the 
exterior curtain wall assemblies and such floor 
assemblies shall be sealed with an approved system to 
prevent the interior spread of fire. Such systems shall be 
securely installed and tested in accordance with ASTM E 
2307 to prevent the passage of flame for the time period 
at least equal to the fire-resistance rating of the floor 
assembly and prevent the passage of heat and hot gases 
sufficient to ignite cotton waste. Height and fire-resistance 
requirements for curtain wall spandrels shall comply with 
Section 705.8.5.



IBC 2009
Section 705.8.5 Vertical Separation of Openings:

Openings in exterior walls in adjacent stories shall be separated 
vertically to protect against fire spread on the exterior of the buildings 
where the openings are within 5 feet (1524mm) of each other 
horizontally and the opening in the lower story is not a protected 
opening with a fire protection rating of not less than ¾ hour.  Such 
openings shall be separated vertically at least 3 feet (914mm) by 
spandrel girders, exterior walls or other similar assemblies that have a 
fire-resistance rating of at least 1 hour or by flame barriers that extend 
horizontally at least 30 inches (762mm) beyond the exterior wall…

Exceptions:

1) This section shall not apply to buildings that are three stories or less 
above grade plane.

2) This section shall not apply to buildings equipped throughout with an 
automatic sprinkler system in accordance with section 903.3.1.1 or 
903.3.1.2.  

3) This section shall not apply to open parking garages.



• IBC 2009
Section 714.5 Spandrel Wall:    

Height and fire–resistance requirements for curtain wall 
spandrels shall comply with Section 705.8.5.  Where 
Section 705.8.5 does not require a fire-resistance-
rated spandrel wall, the requirements of Section 
714.4 shall still apply to the intersection between the 
spandrel wall and the floor. 
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• IBC 2009
Section 714.4.1 Exterior Curtain Wall and Non Fire-
Resistance Rated Floor Assembly Intersection:    

Voids created at the intersection of exterior curtain wall 
assemblies and non-fire-resistance-rated floor or 
floor/ceiling assemblies shall be sealed with an 
approved material or system to retard the interior 
spread of fire and hot gases between stories. 
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Within these two directories there are 
over 250 tested and listed systems. 
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Mechanical 
Attachments

Protect 
Aluminum 
Mullions

Backer Bar 
Reinforcement

Compression 
Fitting Safing

Smoke 
Barrier

Curtain Wall Fire Containment Systems-
6 Basic Design Principles

Mineral 
Wool 
Insulation
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Curtain Wall Fire Containment Systems
Basic Design Principles

Reinforcement Member 
Mechanically Attached

1
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Hat Channels
T - Bars

Angles

Backer Bars
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Bowing Due to

No Backer Bar

Safing Insulation

Foil Faced Spandrel Insulation
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Mineral Wool 
Insulation -
Mechanically 
Attached

Curtain Wall Fire Containment Systems
Basic Design Principles
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Original 
Style 
Hangers
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Impasse

Horizontal 
Hanger

Impasse

Vertical 
Hanger
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Compression 
Fit Safing (Direction 
of Safing as required per tested 
assembly)

3

Curtain Wall Fire Containment Systems
Basic Design Principles
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horizontal fiber

vertical fiber
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Insulation before test.
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Insulation at 17 minutes into fire test.
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Z Clip

GlassFiber
Insulation

Safing Insulation

GAPS
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Protect Mullions 
with Mineral 
Wool Insulation

Curtain Wall Fire Containment Systems
Basic Design Principles
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Spiral Anchors



Smoke- The known killer

75% of fire 
related deaths 
are caused by 
smoke 
inhalation
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Curtain Wall Fire Containment Systems
Basic Design Principles

5
Smoke 
Barrier
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2

4

Compression 
Fit Safing

Protect Mullions

Mechanically Attached

Curtain Wall Fire Containment Systems
Basic Design Principles

Reinforcement Member

3 5

Smoke 
Barrier

1

Perimeter Fire Barrier Education

Mineral Wool Insulation 6



PATHS OF FIRE PROPAGATION BLOCKED
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What have we learned 
from recent testing?
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Mullions and Transoms after exposure to fire test
Less than 45 minutes of exposure
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Fire Protection Energy Efficiency
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Life Safety Is Our
#1 Priority 

Shouldn’t it be yours?
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Questions-?? 
Testing parameters ASTM E119

Areas where fire can propagate:
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Perimeter fire 
containment 
assemblies 
installed in 
major high 
rises 
throughout 
the world.

Petronas Towers-
Kuala Lumpur, 

Malaysia
Sears Tower-

Chicago

Taipei 101- Taipei, Taiwan
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IBC 2006
Section 713.4 Exterior curtain wall/floor intersection. Where fire 

resistance- rated floor or floor/ceiling assemblies are required, voids 
created at the intersection of the exterior curtain wall assemblies 
and such floor assemblies shall be sealed with an approved 
material or system to prevent the interior spread of fire. Such 
material or systems shall be securely installed and capable of 
preventing the passage of flame and hot gases sufficient to ignite 
cotton waste where subjected EITHER to ASTM E 119 time-
temperature fire conditions under a minimum positive pressure 
differential of 0.01 inch of water column (2.5 Pa), or installed as 
tested in accordance with ASTM E 2307 for the time period at least 
equal to the fire- resistance rating of the floor assembly. Height 
and fire-resistance requirements for curtain wall spandrels shall 
comply with Section 704.9.
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Codes Today- IBC (2006)
Section 704.9 Vertical Separation of Openings

Openings in exterior walls in adjacent stories shall be separated vertically to protect 
against fire spread on the exterior of the building where the openings are within 
5 feet (1524mm) of each other horizontally and the opening in the lower story is 
not a protected opening with a fire protection rating of not less than ¾ hour.  
Such openings shall be separated at least 3 feet (914mm) by spandrel girders, 
exterior walls or other similar assemblies that have a fire-resistance rating of at 
least 1 hour or by flame barriers that extend horizontally at least 30 inches 
(762mm) beyond the exterior wall…

Exceptions:

1) This section shall not apply to buildings that are three stories 
or less in height.

2) This section shall not apply to buildings equipped throughout 
with an automatic sprinkler system in accordance with section 
903.3.1.1 or 903.3.1.2.  
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Codes Today- IBC (2006)
NEW 

Section 713.5 Spandrel Wall 

Height and fire-resistance requirements for curtain 
wall spandrel panels shall comply with section 
704.9.  Where Section 704.9 does not require a fire 
resistance-rated spandrel wall, the
requirements of Section 713.4 shall still 
apply to the intersection between the 
spandrel wall and the floor.
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Why is High-Rise Fire Safety Necessary?

Atlanta Fire- June 30, 1989



Program Overview

History of Perimeter Fire Containment & Testing

3 Elements of Life Safety

The Building Codes 

AAMA Publication

ASTM Teting

Design Principles

Rated Curtain Wall Assemblies

Questions and Answers
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These three 
elements of 
Life Safety 
represent a

DETECTION

SUPPRESSION
Active SystemsCOMPARTMENTATION

Passive Systems

Balanced 
System
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ASTM E 119- Standard Test Methods for Fire Tests 
of Building Construction and Materials

The performance of walls, 
columns, floors, and other 
building members under fire 
exposure conditions is an 
item of major importance in 
securing constructions that 
are safe, and that are not a 
menace to neighboring 
structures nor to the public.
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ASTM E 119 TIME - TEMPERATURE CURVE

(5 hours)

• 1050 ° F  (6min) glass fiber 
insulation melts

Perimeter Fire Barrier Education



ASTM E 119 TIME - TEMPERATURE CURVE

(5 hours)

• 1220 ° F  (9min)
aluminum melts
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Mullions and Transoms  after exposure to fire test

Less than 
45 minutes 
of exposure
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PATHS OF FIRE
PROPAGATION

3 1 

2 
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Tested Perimeter Fire 
Containment Systems 
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Intermediate Scale Multi-story Test Apparatus

ASTM E 2307- Standard Test Method for Determining Fire Resistance of Perimeter 
Fire Barrier Systems Using the Intermediate-Scale Multi-story Test Apparatus

Room 
Burner

TEST ROOM

OBSERVATION  
ROOM

Window 
Burner
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ASTM E 2307

Showing the 
room burner 
from the 
outside of the 
test apparatus.
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ASTM E 2307

After room 
burner burns for 5 
minutes, the 
window burner is 
ignited. 
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ASTM E 2307

Window burner
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Curtain wall 
system
after fire test
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Integrity Rating- Hour

F- Rating- Hour (Interior Spread per ASTM E 2307)

(Interior Spread & Leap Frog)

F Rating — 2 Hr Integrity Ratings — 1-1/2 and 2 Hr
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Leap Frog Effect
5-13 

Minutes
2 Hours6”

21 
Minutes24”

33”

0”

1-1/2 
Hours

21 Minutes at 6”

36” below slab

1-1/2 Hours at 24”
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