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Flre-Resistive Constrastion

OUTERCOMP. \\| | OUTER COMP. \

WHEN A ONE-HOUR RATING IS
REQUIRED FOR A GLULAM BEAM, ONE
ADDITIONAL TENSION LAMINATION WILL

REPLACE A CORE LAMINATION AND THE CORE
GLULAM IS TO BE MARKED "FIRE-RATED

ONE-HOUR" BY THE MANUFACTURER. CORE
FOR A BALANCED BEAM LAYUP, AN

ADDITIONAL TENSION LAMINATION IS TO CORE
BE ADDED TO BOTH OUTER ZONES. g

OUTER TENSION .
" OUTER TENSION.

/"QUTER TENSION ~

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 J10-1/210-3/4] 5-1/8] 6-3/4 | 8-1/2] 8-3/a J10-1/F1 0-3/4)
MINIMUM DEPTH (IN.): 1-1/2" THICK| ol 1 e
L AMINATIONS 12* 311 - |7-12 6 p2-1/9 27 13-1/2 12
INIMUM DEPTH (IN.): 1-3/8" THICK| _ el D bradiand o bond
L AMINATIONS 13-3/8 6 7/8 6-7/8 pr-1413-34 - [12-3/8

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"
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Fire resistance is the length of time a struotural member
‘can support its load before collapsing. The goal of fire-
resistive constructionis to provide adequate fire-resist-
ANce for'faﬁcupaﬁts*m evacuate the Buﬂdizig §éiféll}f’

~Ame.ricm .Soc;.ety fm’lcstmg and. Matfzrmlﬁ §A3. 1" M} Zlﬁst
Method E-119. Ratings of assemblies (including beams,
vealls anid floors) are determined by test procedures that
approximate actual fire conditions.

The results of ASTM fire tests for building assemblies,
sponsored jointly by the American Forest & Paper
Association and the American Institute of Timber
Construction (AITC), enable designers to calculate
specific fire ratings for glilam members, Calculations are
based on a consideration of member size, degree of fire
exposure, and loads on the member.

ﬁlammatmn is rem(wed from.: the beam at thie t ‘
manufacture and ‘replaced by adding an addztmnal
tension lamination to the botton: of the beam as shown
in the figure above.

For additional information related to caleulating a fire
rating for heavy: timber membeérs, please refer to. AITC
TaLhnmleﬁ No FE Ca&w’a}fm qf Fmemamea

‘Exposad Woad Mémbm L. awcmg)

fx{z/{W‘c’: midning, Taptnal gftben eanis wmwa m Starpons duting shanidard Mz”% a w135

Glulom Pretluct Guide |

DESIGNING FOR FIRE RESISTANCE

ve Perk we of Wood Constract

%M%WMWW%@%M%%%M%WWQMWW Haumable and ase the ortical fnetor

ma&a%mmmwwikmgggmmﬁmmammmmmmﬁi&m%%%&
: eponenis of the buifldiog are wifecied.

Thie peisiey ohjective o any 8 five-vated construction is prokection of homan Bk, The combination of 2 vark
iy of produets and constraction vuethods can slow Hase spread and reake o batlding frede. Tn addition
16 the stvactwral visterials weed, the vaviables lvolved i cresilog 2 fivesale envivonment fnclude the vse of
sprivkler systoms, pypsun wallhosed, aconstical diles and sepavation walle. Sprinkler syswems wuy be nsed
te Increase allowsble floor sress Tor most occupancies and u some instances, sprinklors may be substivued
for onie-howr ve-resistive construction i centain sections of a building. Budlding codes vary widely, so it is
importans to veview the codes for the geographic ares in which the bullding is being comstracted fo determine
five salety requireraenis,

Glulam Perforaance in Five

Ghalave performs very woll t the fntense heat of o five, where sempersinres can achieve 1L650° B or gl
Unpiotecied steel members fypically buckle snd vwist in such high wemperatures, causing catastrophic
collapse of both the roof and supporting walls,

Wood ignites at dbowe 450-500° T, but chsrving way begin as bow as 300° £, Woud typically olwsrs at o zate of
140 inch per winate. Thus, sfier 30 minwes of fire expesure, only the ouer 3/4 inch of the glaluoe will be
domaged. It Is importa to note thig the adbeddves used in the manuficture of 5 glon beans buri @ about
the same v as the wood and do vt alfeor the overadl fire pesformance of the member. The char that devels
ops nsulates the ghulam wmenmber sod, hence, eabses the vempesatures it can withstand, Most of the cooss e
tion of & Brge ghadans will remaisn fntac when exposed 1o fire, and the member will contloue w support load,

Thus, depending i the severity of e Bee and after o stenctural re-amalysis by o qualified design profes-
shonal, it s often possible 1o selvage the glalam wembers by merely removing e fite-danmged rertal and

Onehonr Flre Resistance

To sssure & safe strocture bn dhe event of u fire, mﬁ&mﬁm base five and butlding cole requirements on
research and testing, o5 well as fire historles. Based our these and other consideracions, the model building
vodes, inchuding the Internaional Building Code (BC), dlastily Hesry Timber as 2 speciiic type of constrac
tiot wnd set mdndmum sizes for sool and Hoor beams 1 ssswre Tre poarlornance.,

Procedures are aloo svailable 1o determine the minireume ghitlara size for projecis v which sne-hour fire
tesistance of components is requived. Tables 4 and 5 on page 21 Hwsivate this principle for ghulam tober.

& strucrural wember's fve vesistence Is seasuied by the time it can suppodt e design Joad duving o five. dn
exposed bawn or ool sized for x neindaran sne-biour five resistsne sill support # desipn foad for ot Teast
o howr during stendand five test condivions whdeh simulae 1o aciagl Bre. The 1BC provide s methodology
for caleulaiing the mintmuss size of gladam 1o provide 2 one-howr R vatiog woder given design vonditions.
An alierasie proveduae is given in Chapter 16 of the 2005 National Desigs Specifications.

[ Form blo. K4400 % & 2008 APA - The Enpinsered Wood Associefion * wawapewesd.sng

B & portant 0 nots that o
wuslily for & one-hour five ag-
g for 2 glelame member, it is
uecessary o replace one coe
Tamination with one wengion
bamboation, as {esteared by
Figive 5.

As with all other structural
framing, specifications of memn-
bers designed oo have onehowr
Tive reststance should be care-
fudly checked by & professional
engineer o architect o assure
compliance with all local build-
g eodes.

While pressure tpregnated five
separdont chemicals are often
wsed 1o vedues Hame spread of
s wood producs, they s
not recommended Tor wee with
ghulam. ¥ & fire metardant treas
syt is wsed, # is the responsie
bitity of the design professtonal
i determine the elfects of the
treatment on the sirength of
the glelam by consulting the
mannidactarer of the five vetar
dant fresrment. Another option
for reducing flame spreat is 1o
apply an umescest pabnt 10
the sarface of the ghulam, whick
does not alfect the stroctural
integrity of the mesber.

For wmoce information on fire-
vated construction systens and
arehour vawed gulam, sefertothe
APA Fire-Roted Sysiews guide,

[ Forrn No. XA40D = © 2008 APA - The Engineered Wood Associalion = wiropeneod.om

FIRE-RATED GLULAM BEAMS
(ONE-HOUR RATING)

SCALE:
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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 required 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 shail 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
GLB'S OBTAINED THROUGH

LAM-WOOD SYSTEMS, INC.

CORE 2ND FLOOR FRAMING (BEAM PROTECTION)

SCALE: 1/8"=1-0"

©2015 Lenity Architecture
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