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rating for heavy timber members, please refer to AITC

WHEN A ONE-HOUR RATING IS
REQUIRED FOR A GLULAM BEAM, ONE
ADDITIONAL TENSION LAMINATION WILL
REPLACE A CORE LAMINATION AND THE
GLULAM IS TO BE MARKED "FIRE-RATED
ONE-HOUR" BY THE MANUFACTURE.

FOR A BALANCED BEAM LAYUP, AN
ADDITIONAL TENSION LAMINATION IS TO
BE ADDED TO BOTH OUTER ZONES.

el OUTER TENSION
OUTER TENSION OUTER '/TENSIONI
UNRATED BEAM ONE-HOUR RATED BEAM
MINIMUM DEPTH AT WHICH GLULAM BEAMS CAN BE ADAPTED FOR ONE-HOUR FIRE RATING
FIRE EXPOSURE THREE SIDES | FOUR SIDES
BEAM WIDTH (iN.) 5-1/8]6-3/4 | 8-1/2 | 8-3/4 }10-1/210-3/4 5-1/81 6-3/4 | 8-1/2 | 8-3/4 h0-1/210-3/4]
MINIMUM DEPTH (IN.): 1-1/2" THICK| 4
LAMINATIONS 12 W3-/ - (7-12] - 6 k211 27| - n3-14 - | 12
MINIMUM DEPTH (IN.): 1-3/8" THICK] . ) = by g = b
LAMINATIONS - h3-3ig67/8 6-7/8 D7-1/213 3/4| 2 3/a|

A. WHEN A 5-1/8" WIDE GLULAM IS USED FOR ONE-HOUR FIRE-RATED BEAMS, LOAD CAPACITY IS
REDUCED TO ABOUT 50% OF THE ALLOWABLE DESIGN LOAD FOR DEPTHS SHOW ABOVE.

FIRE-RATED GLULAM BEAMS
(1 HR RATING)

SCALE: 1"=1'-0" T:/O9FINISH/980WOOD/09980039

Fire-Rasistive Construction

Fire resistance is the length of time a structural member
can support its load before collapsing. The goal of fire-
resistive construction is to provide adequate fire resist-
ance for oocupants to evacuate the building safely

ADAP?H\EQ Wﬁﬁﬂmﬁb BEAN LAY*UP

The standard test for measuring fire tesistance is the
American Society for Testing and Materials (ASTM) Test
Method E-119. Ratings of assemblies (including beams,
walls and floors) are determined by test pﬁ)s:edi_ms that
approximate actual fire conditions.

The results of ASTM fire tests for building assemblies,
sponsored jointly by the American Forest & Paper
Associatior and the American Institate of Timber
Construction (AI'TC); enable designers to calculate
specific fire ratings for glulam members. Calculations are
based on a consideration of member size, degree of fire
exposure, and loads on the member.

Additionally, fire-resistance ratings for glalam beams
require lay-up modifications. For example, a simple span
glulam beam having a cross section of 6 34" x 13 ¥4” and
exposed to fire on three sides can be sized for a one-hour
fire racing. To qualify for this rating, an inner or cote
lamination is removed from the beam at the time of
manufacture and replaced by adding an additional
tension lamination ta the bottom of the beam as shown
in the figure above.

For additional information related to calculating a fire
Technical Note No.7 Caleulation of Fire Resistance of Glued
Laminated Timbers (wwwaitc-ghlam.org) and to AF&PA

Technical Report 10 Calewlating the Fire Resistance of
Exposed Wood Mesmbers (wrww.aw¢.org).
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PESIGMNING FOR FIRE RESISTANCE

The suly freprost building does ot exist Inneady sl budldings, the contents ave flammalsle and ave the ceitiosl faeor
finia e, ‘The seaoke and haa gerensed by the burning contents can eause extensive damage and Toss of 1ife Tong hefore
fhve stomesrarsl components of the bullding aventlectad,

Tine privmaey aifsctive in any Hrerssed constvaction de protection »f human life, The combination of o vark
ety of products and vorscrisetion methods cin slow Tlame spread and make o building fve-sals, In addivion
to the stenchuesk msteriols used, the variibles involved in creating a fre-zale srvirorment includs the use of
sprinkler systems, gypeum wallbosrd, sooustical tiles and separation walls. Sprinkler systems may be vsed
 Inccease allowable floor avess fov mose occnpancies and in sovse instances, sprinkders wsy be substitued
for onadiour fre-restative sonstruction n cerain sections of 4 bullding. Building codes vary widely, so & s
Eomparvans w0 xeview Cre codes for the geographic are b which the building is beingconstrusted to determine
Tire safery requizatmende,

ﬁnpmmmﬁ smi rembers typicslly buckle and Fovisk i mh “hﬁgh mp@mum, sousing estastrophic
collapse of both the reef and supporting walls,

Wiood lgnties of obout 430-800° F, but charring ey begin 53 low ag 300° B Wood rypically chavs ot 4 sats of
1740 taoh g wniosie, Thus, after 30 winstes of fre anposure, only the outer 34 inch of the gluler will ba
dumagsd, Tt is bnportant 10 note that The sdherives wied in the marslacturg of 2 ghalam bears bisn & dbow
the same e o8 the wond and do ot alfect the ovorall B perfermence of the mewber The char thet devels
s insulotes the ghlao sembar and, bense, raises the operarwres 4 san withstand, Most of e arors see
mw&afmmgmmwm remmuin intacy when exposed o fire, and the member will continue 5o suppor load.

‘ depanding on the saverity of the fivs and after & structural rewmalysls by a qualifisd dasign profes-
.mfalg Ms@&m e mmmmmm by merely tesnoving the fire-damaged matoial and

-’m mm 4 fafe mm %n the evens of o e, mh@mm lrase: fire and bullding code vequivements on
reseunen and testing, as well as Fre bistories, Based vo these and other considerstions, the model bullding
eodes, mcluding the Internationg] Baflding Code (1BC), classify Heavy Timber as a specific typs of comstirus-
tion and set mintmum sizes for ool and Ooor bearas 1o asenes five parformenes,

Prosedures ane wlso avallsble w deecmine the mintmum giwlam size for projects in which ouebour fize
reaiaance of components Bs required. Tobles 4 and 5 on page 20 dlusteate this principle for g traber.
Adidivonsl deteils sre provided in BWS Y245, Caleulating Fire Resistance of Glulam Beams and Colurns,

A ruetunal members fire vesistance fs wmeasured by the thve It can support its design load during & fire, An
exposid besm or coburn sized for o mintmurn one-hour fire resistance will suppor: a design load for an least
wng bour during standand fire test conditions which simulste wn nowal five, The 1BC provide @ methoddlogy
for ealculating the mintmum stze of ghilam to provide 3 one-hour fire rating under given design condldons.
on pllveragte procedure s ghven i Chaprer 15 of the 2005 Natsaal Design Specifications,
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Is ig tenportant to wee that
qualify for s ene-bowe five vae
ing for @ glulsm wevaber, i is
necessaty 1 weplae ane com
lamiomiion with one tenslon
laminarion, 20 luseated by
Figure 9.

A3 with all gdher structueal
framing, speciilcatons of men.
bets desigoed to bave onehour
fire registavce should be care.
fully checked by » professional
sngineer ar avchitent 10 assurs
complinnos with all loeat build-
ing codes.

Five Treotments
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does mot alfect the stoactarsl

For tiove informution on e
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one-ourraad ghilem, refer o the
APA Bve-Rared Systems goide,
Form WIS,
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FIRE-RATED GLULAM BEAMS
(ONE-HOUR RATING)

SCALE:

NTS T/O9FINISH/OB0WOOD/09980039

SECTION 714
FIRE-RESISTANCE RATING OF
STRUCTURAL MEMBERS

714.1 Requirements. The fire-resistance rating of structural members and assemblies shall comply with the requirements for the type of
construction and shall not be less than the rating requwed for the fire-resistance-rated assemblies supported. Exception: Fire barriers, fire
partitions and smoke barriers

as provided in Sections 706.5, 708.4 and 709.4, respectively.

714.2 Protection of structural members. Protection of columns, girders, trusses, beams, lintels or other structural members that are required to
have a fire-resistance rating shall comply with this section.

714.2 1 Individual protection. Columns, girders, trusses, beams, lintels or other structural members that are required

to have a fire-resistance rating and that support more than two floors or one floor and roof, or support a load-bearing wall or a nonload-bearing
wall more than two stories high, shall be individually protected on all sides for the full length with materials having the required fire-resistance
rating. Other structural members required to have a fire-resistance rating shall be protected by individual encasement, by a membrane or ceiling
protection as specified in Section 711, or by a combination of both. Columns shall also comply

with Section 714.2.2.

714.2.1.1 Membrane protection. King studs and boundary elements that are integral elements in load-bearing walls of light-framed construction
shall be permitted to have required fire-resistance ratings provided by the membrane protection provided for the load-bearing wall.

714.2.2 Column protection above ceilings. Where columns require a fire-resistance rating, the entire column,
including its connections to beams or girders, shall be protected. Where the column extends through a ceiling, fire resistance of the column shall
be continuous from the top of the foundation or floor/ceiling assembly below through the ceiling space to the top of the column.

714.2.3 Truss protection. The required thickness and construction of fire-resistance-rated assemblies enclosing '
trusses shall be based on the results of full-scale tests or combinations of tests on truss components or on approved calculations based on such
tests that satisfactorily demonstrate that the assembly has the required fire resistance.

714.2.4 Attachments to structural members. The edges of lugs, brackets, rivets and bolt heads attached to structural members shall be permitted
to extend to within 1 inch (25 mm) of the surface of the fire protection.

714.2.5 Reinforcing. Thickness of protection for concrete or masonry reinforcement shall be measured to the outside of the reinforcement except
that stirrups and spiral reinforcement ties are permitted to project not more than 0.5-inch (12.7 mm) into the protection.

714.3 Embedments and enclosures. Pipes, wires, conduits, ducts or other service facilities shall not be embedded in the required fire protective
covering of a structural member that is required to be individually encased.

714.4 Impact protection. Where the fire protective covering of a structural member is subject to impact damage from moving vehicles, the
handling of merchandise or other activity, the fire protective covering shall be protected by corner guards or by a 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.

714.5 Exterior structural members. Load-bearing structural members located within the exteriorwalls or on the outside of a building or structure
shall be provided with the highest fire-resistance rating as determined in accordance with the following:

1. As required by Table 601 for the type of building element based on the type of construction of the building;

2. As required by Table 601 for exterior bearing walls based on the type of construction; and

3. As required by Table 602 for exterior walls based on the fire separation distance.

714.6 Bottom flange protection. Fire protection is not required at the bottom flange of lintels, shelf angles and plates, spanning not more than 6
feet (1829 mm) whether part of the structural frame or not, and from the bottom flange of lintels, shelf angles and plates not part of the structural
frame, regardless of span.

714.7 Seismic isolation systems. Fire-resistance ratings for the isolation system shall meet the fire-resistance rating required for the columns,
walls or other structural elements in which the isolation system is installed in accordance with Table 601. Isolation systems required to have a
fire-resistance rating shall be protected with approved materials or construction assemblies designed to provide the same degree of fire
resistance

as the structural element in which it is installed when tested in accordance with ASTM E 119 (see Section 703.2).

Such isolation system protection applied to isolator units shall be capable of retarding the transfer of heat to the isolator unit in such a manner
that the required gravity load-carrying capacity of the isolator unit will not be impaired after exposure to the standard time-temperature curve fire
test prescribed in ASTM E 119 for a duration not less than that required for the fire-resistance rating of the structure element in which it is
installed. Such isolation system protection applied to isolator units shall be suitably designed and securely installed so as not to dislodge, loosen,
sustain damage or otherwise impair its ability to accommodate the seismic movements for which the isolator unit is designed and to maintain its
integrity for the purpose of

providing the required fire-resistance protection.

INFORMATION ON FIRE RATING
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