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How Is a Fire Like
This Contained?
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INTERNATIONAL
CODE COUNCIL®

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

INTERNATIONAL
CODE COUNCIL®

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 % 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...

EXxceptions:

1)

2)

3)

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

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.

This section shall not apply to open parking garages.



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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INTERNATIONAL

IBC 2009

Section 714.4.1 Exterior Curtain Wall and Non Fire-
Resistance Rated Floor Assembly Intersection:

\oids 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 tw(f airectories athere are
over 250 tested;and listed systems.
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Curtain Wall Fire Containment Systems-

6 Basic Design Principles
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Curtain Wall Fire Containment Systems

Basic Design Principles

Reinforcement Member
Mechanically Attached
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T - Bars
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Curtain Wall Fire Containment Systems

Basic Design Principles

Mineral Wool
Insulation -

Mechanically
Attached
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Curtain Wall Fire Containment Systems

Basic Design Principles

Compression
F |t Sa.fl ng (Direction

of Safing as required per tested
assembly)
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vertical fiber

horizontal fiber
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Insulation before test.

Perimeter Fire Barrier Education



Insulation at 17 minutes into fire test.
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Curtain Wall Fire Containment Systems

Basic Design Principles

Protect Mullions
with Mineral
Wool Insulation
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Smoke- The known killer
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- 15% of fire

= related deaths
| are caused by
smoke
Inhalation
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Curtain Wall Fire Containment Systems

Basic Design Principles

Smoke
Barrier
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Curtain Wall Fire Containment Systems

Basic Design Principles

Mechanically Attached |
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What have we learned
from recent testing?
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Design Mo. CEJ 318 P
PERIMETER FIRE BARRIER SYSTEM
T-Rating = 1-1/4 hr.

F-Rating - 2 hr.

L-Rating <1 SCFM/LF
Rated for + 12.5% horizontal movement
Rated for + 6.25% vertical shear movement
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Project Members: Ryan Rogan Edward Shipper
Advisors: Gretar Tryggwvason ponsar Jonathan Bamett
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Life Safety Is Our
#1 Priority
Shouldn’t it be yours?
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Why passive fir¢ P Whatis miner,) wool?

Areas where fire can propagate
. ‘o Perij :
Design Principles _ or ”')nf)tel‘ Fire Containmepy
Questions-?°
ASTM E119
Testing 1.ap Theory to application
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Code requirements The 3 Elements of life
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IBC 2006

Section 713.4 Exterior curtain wall/floor intersection. Where fire

NATIONAL
COUNCIL®

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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INTERNATIONAL

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 % 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 0r 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 1s High-Rise Fire Safety Necessary?




Program Overview
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DETECTION
These three

elements of
Life Safety
represent a

Balanced

Passive Systems

COMPARTMENTATION Active Systems
' SUPPRESSION

Perimeter Fire Barrier Education



qﬁ"’ Designation: € 119 - 95a

Standard Test Msthods for
Fire Tests of Bullding Constructi

mwummhmmﬁmsutmmwmnmm
mwﬁmmhnea-nfmmmymn(ummnmmmmmm,—ﬁumﬂA
supesseript epailon (e} indicates an editeial change since the lest revision ot reapprovel.

- e

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

on and Materials’

A

mwmmwmuhmdmwdmmmmrmdww
Suandards for the spécific year of isnee which war adopied by the Department of Definte.

INTRODUCTION

The performance of walls, columns, floors, and other building members under fire exposure
wndiﬁnnsisnilunurmjorimpomminmmimmmucﬁmth-tmmf:,andthnmnm
a menace to neighboring structures nor to the public, Recognition of this is registered in the codes

ties, municipal and other. It is important to secure balance of the many units ina

of many anthorities,
umhnudmg.mdofwﬁdm;snfllkcchmm

in of various

and nse in a community; and also to promote

inbe and

that the fire-resistive

the country. To do this itis necessary
be d i ding to

ies of and
qmmnmmwmmumatmawmﬁhwlwmmnrmm

and condif

of
wnmmdhrmmmmmm:muw.mmm-mmwmd
mmmﬂmmmw.mismummwﬁwwmm
expnmmdapﬁngh:fumdnﬁmaiﬁulpoiminbehmiorisohwved.Rau!ua:erqmmdinnmu

in which field exposures can be judged and ex

pressed.
Themmmamaybcdmnﬂn“sundardﬁmhm"mdmwfmmorammmu

be expressed as “2-h,” “6-h,” “4-h,” etc.
When a factor of safety excceding that inherent
increase should be made in the specified ti

1. Scope

1.1 The test methods described in this fire-test-response
standard are applicable 1o assemblies of masonry units and
1o compaosite assemblies of structural mmm'x_l_!furmﬂdings,

is desired, & _—

in the test it
feation period.
assessment or a fire-risk assessment whick takes inta account
atl of the factors which are pertinent to an assessment af the
Jire hazard or fire risk of a panicular end use.

NoTe 1—A method of fire hazard classification besed oo rie of
d is covered in Test Method E 84.

1.4 The results of these tests are ane factor in assessing fire
i e ion and e T

including bearing and other walls and columns,
girders, beams, slabs, and composite dab and beam assem-
blies for floors and roofs, They are also plicable to other

and | umits that
intcgral parts of a finished building.

1.2 Tt is the intent that classifications shall register perfor-
mance during the perind of exposure and shall not be
construed as having determined suitability for use after fire
exposure.

1,3 This sgndard should be used to measure and describe
the response of materials, products, or assemblies to heat and
flame ynder controfled conditions and should not be used io

- escribe or appraise the fire-hazard or fire-risk of materials,
products, or assemblies wnder actual fire conditons. However,
- results of the test may be used as elements of a fire-hozerd

;. 1 These test methods &re under the juridiction af ASTM Comminie £-5 on
+ Pire Standards and are the diree1 respopsibility of Subcommitiee EDS.11 on
+ Constraction Asmerablies.

. Cument odition appeoved Aprd 15, 1995, Publishod Juse 1995. Originally
" publighed ms C 19 - 1917 T. Last previous edition £ | 18- 95.
{,. Thear et methods, of which the. standard b

441

1.5 The values stated in inch-pound units are to be
regarded as the standard. The values given in parentheses are
for information only.

1.6 This siandard does not purport to address all of the
safety concerns, if any, associaied with its use. Tt is the
responsibility of the user of this standard 1o establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitasions prior i¢ use.

2. Refereced Documents

2.1 ASTM Standards:
C 569 Test Method for Indentation Hardness of Pre-
formed Therma! Insulations?

1 Discontinwed—Sce 1987 Amiaf Book of ASTM Standards, Vol 04.06.

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

2400 F
131656 C
E‘“_Ef]lfl 'F_ _
2080 °F A1 (5 hours) 1204.4°C
THERMAFIEER Insulation A000°F
s a1l intact. Test 1093.3°C
terminated without faillure
1800 F
9H2.2C
1600 F
1510 F (25 minutes) HJ-!I1 1T
Flale glass mells ,
1400 F
s
1220 F 4 manutes)
Aluminum melts ()
1050 F (6 minutes)
blass-tiber nsulaton melts
B0 F
| AT
B0 F
450 F (2 minules) ) N56C
Cellulose pyrolyzes 400 F
204.4°C
A0 F
93.37C
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ASTM E 119 TIME - TEMPERATURE CURVE

2400 F

13156 C

E’._EI.’JEI 'F_ _
2080 °F A1 (5 hours) 1204.4°C
THERMAFIZER Insulation A0 F
s a1l intact. Test 1093.3°C
terminated without failure

1800 F

G52 20

1600 F
1510 °F (25 minutes) HJ.!I1 1T
Flale glass mells

1220 F (9 minutes)
Alurminum melts

1050 F (6 minutes)
llass-tiber nsulaton mekts

har 80

B0 F
426.7°C

B0 F
HN56C

450 F {2 minulas)

Cellulose pyrolyzes 400 F
2004.4

200 F

93.3°C

1787F
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PATHS OF FIRE
PROPAGATION
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Tested Perimeter Fire
Containment Systems
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AST M E 2307' Standard Test Method for Determining Fire Resistance of Perimeter
Fire Barrier Systems Using the Intermediate-Scale Multi-story Test Apparatus

Window OBSERVATION Room
Burner 4 room Burner
&»
W
/ _ TEST ROOM
T A
— A P N

Intermedia'te”ScaIe MUIti-story 'I:est Appafatus
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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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F- Rating- Hour (Interior Spread per ASTM E 2307)

Integrity Rating- Hour (Interior Spread & Leap Frog)

Integrity Ratings — 1-1/2 and 2 Hr
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|eap Frog Effect
33" :T\ 1-1/2

5-13
Minutes

—_

21

1-1/2 Hours at 24” —

21 Minutes at 6” —» |:|
_(j " :a

—t

36" below slab—

Hours

2 Hours

Perimeter Fire Barrier Education



	Perimeter Fire Containment 
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Smoke- The known killer
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68

