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FR-SYSTEM 1™, FR-SYSTEM 2™ AND FR SYSTEM 3™ 3.3 WALLBOARD EDGE BLOCKING
EICF)ICEJ;:F_IE g:EI}.\IP(;NESE;REJ:ATIBEL?E%\?V?TB;;(\:I\E(!.}%%GTaﬁgSES FR-Quik Channel Sets™ and Bond Washers™ (Figures 4a
and 4b) are manufactured by Lumbermate Division ysing
ALPINE ENGINEERED PRODUCTS, INC. minimum No. 28 MSG [0.016 inch {0.41 mm)] galvanized
1950 MARLEY DRIVE steel with minimum 33,000 psi (227 MPa) yieild strength.
HAINES CITY, FLORIDA 33844 Channels are 1Y/, inches (31.7 mm) by % inch (15.8 mm),
with sleeve ends permiiting channels to move lengthwise.
1.0 SUBJECT Washaers are 11/ inches (31.7 mm) in diameter, with a center
) hols formed to match the bugle-head drywalt screws, and
FR-SYSTEM 1™, FR-SYSTEM 2™ and FR-SYSTEM 3™, with smaller holes surrounding the center hole for finish com-
Fire-resistance-rated Floor-Ceiling and Roof-Ceiling As- pound adhesion to the wallboard.
semblies with Wood Trusses. 3.4 INSULATION
Insulation, as permitted in Section 4.0 of this report, shali be
2.0 PROPERTY FOR WHICH EVALUATION IS SOUGHT glass fiber or rock wool. Flame-spread rating shall be 25 or
Fire Resistance. less when tested in accordance with ASTM E B4,
3.5 VAPOR BARRIER
3.¢ DESCRIPTION A vapor barrier, such as polyethylene film or foil-back gyp-

The FR-System tloor-ceiling and roof-ceiling assemblies sum wallboard, is permitted to be added to any assembiy.

have been tested in accordance with ASTM E 119. The as- 3.6 GYPSUM WALLBOARD
semblies are constructed of the following materials:

3.1 WOOD-BASED SHEATHING
Sheathing shall be APA-Rated Sheathing or Sturd-t-Floor

Gypsum wallboard shall be identified as meeting ASTM C
36.

and shall be Exposure 1. 4.0 INSTALLATION

3.2 WOOD TRUSSES 4.1 GENERAL

Trusses shall be fabricated using nominai 2 x 3 or larger lum- The manufacturer's published instalfation instructions and
ber, otiented either horizontally (Figures 1a, 2a and 3a) or this report shali be adhered to and a copy of these instruc-
vertically (Figures 1b, 2b and 3b). Truss members shall be tions and this evaluation report shall be available on the job-
connected with Lumbermate Series T, Alpine, Alpine HS, or site at all times during the installation. This evaluation report
Woodloc galvanized stee! truss plat'es, minimum No. 20 shall govern over the manufacturer’s published instaliation
gage {(M3G) [0.036 inch {0.91 mm)), with %/4g-inch (7.9 mm), instructions.

or longer, teeth projecting perpendicular te the plane of ﬂ.'le 4.2 FIRE-RESISTANCE-RATED ASSEMBLIES

plate. Truss bottom chord splices shall be connected with ) )

Lumbermate Series K or Alpine No. 16 [0.058 inch {1.47 The following assemblies have been tested in accordance
mm)] galvanized steel truss plates, minimum No. 16 MSG with ASTM E 119 and are classified as follows:

{0.058 inch (1.47 mm)]. Additionally, truss plates shall have 4.2.4 One-hour Fire-resistance-rated Fioor-ceiling
a current Naticnal Evaiuation Sertvice, Inc., report or applica-

and Roof-ceiling Assembly. Finish Rating: 23 Minutes.

ble BOCA ES, ICBO ES or SBCCI PST & ESI evaluation re- FR-SYSTEM 1™

port. Truss designs for parailel-chord and sloped trusses

used in these assembiies shall be approved by the building 4.2.1.1  Subfloor and Roof Sheathing: Sheathing shall
official. be minimum 23/3, inch (18.3 mm) thick with tongue-and-

This report is limited to the specific product and data and test reports submitted by the applicant in its application requesting this report. No independent lests weve
performed by the National Evaluation Service (NES), and NES specificaily does not make any warranty, either expressed or implied, as to any finding or other
matter in this report or as to any product covered by this report. This disclaimer includes, but is not limited to, merchantability. This report is alse subject to the
Hlimitation lsted herein.
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groove long edges. Long edges shall be installed perpendic-
ular to trusses. AFG-01 construction adhesive shait be ap-
plied as 3/g-inch-diameter (9.5 mm) bead to the top chord of
the trusses and the grooved edges of the panels. The
sheathing is {astened to the truss chord using 6d deformed
shank nails or 8d common nails, spaced & inches (152 mm)
on center at panel ends and 10 inches (254 mm} on center
in the field.

Alternately, with minimum 3/4-inch-thick (19.1 mm) light-
weight concrete or floor topping mixture, sheathing is per-
mitted to be minimum 1945 inch (15.1 mm} thick, if allowed
by the finish floar manufacturer’s specifications.

4.2.1.2 Wood Trusses: Trusses shall be spaced a maxi-
mum of 24 inches {610 mm) on center and shall have a mini-
mum truss depth of 16 inches (406 mm).

4.2.1.3 Bracing: Bracing shall be minimum 2 x 8 nominal
lumber, oriented vertically and installed perpendicular to
trusses on maximum 10-foot {3048 mm) centers. Bracing
shall be secured to each trugs with three 16d nails.

4.2.1.4 Wallboard Edge Blocking: Adjacent ceiling wall-
board edges perpendicular to trusses shall have FR-Quik
Channel Sets centered lengthwise over the wallboard joints.
The channels shall be secured to the trusses with one
t-inch-fong Type S drywall screw at each end.

4.2.1.5 Gypsum Wallboard: Gypsum wallboard shall be
attached to the bottom chords of the trusses with the long di-
mension perpendicular to trusses. The wallboards approved
for use are >/g-inch-thick (15.9 mm) Celotex Fi-Rok Plus,
Gecrgia Pacific Fire Stop C, Gold Bond Fire-Shield G, and
US Gypsum Firecode C, Type X gypsum wallboards. Wall-
board end joints shall be staggered a minimum of 24 inches
{610 mm). The waltboard shall be fastened directly to the
trusses with 1%g-inch-long (41.3 mm), Type S drywall
screws on 8-inch (203 mm) centers, and shall be fastened
to the FR-Quik channels with Bond Washers (Figure 4b) and
1-inch-long (25.4 mm), Type S screws spaced 8 inches (203
mm} on center, driven through the crease betwsen adjacent
waliboards.

4.2,1.6 Finish System: All joints shall be covered with pa-
per tape embedded in cemantitous compound, and exposed
screw heads shall be covered with compound. As an alterna-
tive, nominal ¥/,,-inch-thick (2.38 mmy) veneer plaster, com-
plying with ASTM C 37, is permitted to be applied to the en-
tire surface of the waltboard,

4.2.2 Tweo-hour Fire-resistance-rated Floor-ceiling and
Roof-ceiling Assembly. Finish Rating: 65 minutes. FR-
SYSTEM 2™

4.2.2.1 Subfloor and Roof Sheathing: Sheathing shali be
minimum 233, inch (18.3 mm) thick with tongue-and-groove
long edges. Long edges shall be installed perpendicular to
trusses. Construction adhesive, complying with the AFG-01
construction-adhesive standard, shall be applied as
¥/g-inch-diameter {9.5 mm) bead to the top chord of the
trusses and the grooved edges of the panels. The sheathing
is fastened to the truss chords with 8d deformed shank nails
or 8d common nails, spaced 6 inches {152 mm) on center at
panel ends and 10 inches (254 mm) on center in the field.
Underlayment sheathing shall be minimum Y4 inch thick (6.4
mm), and shall be installed with edges and ends staggered
from the base tayer sheathing in accordance with the appli-
cable cods.

In lieu of undertayment, minimum 3/;-inch-thick (19.1 mm)
lightweight concrete or topping mixture is permitted to be
substituted, in which case the base layer sheathing is per-

mitted to be minimum '%/4, inch (15.1 mm) thick, if allowed
by the finish floor manufacturer’s specifications.

4.2.2.2 Wood Trusses: Trusses shall be spaced a maxi-
mum of 24 inches (610 mm) on center and shall have a mini-
mum depth, including shield member, of 16 inches (406
mmy}. For horizontal orientation (Figure 2a) or vertical orien-
tation, design depth of trusses shall be 1/ inches (38 mm)
less than overall depth of trusses, including shield member.
A nominal 2-inch-thick {51 mm) continuous wood member,
the same width as the truss, shall be attached to the truss as-
sembly adijacent to, and under, the bottom chord by extend-
ing the truss plates a minimum of 1 inch {25.4 mm} onto the
face of the wood member. The wood member acts as a
shield, and is permitted to consist of several pieces.

4.2.2.3 Bracing: Bracing shall be minimum 2 x 6 nominal
lurnber oriented vertically and installed perpendicular to
trusses on maximum 10-foot (3048 mm}) centers. Bracing
shall be attached 1o each truss with three 18d nails.

4.2.2.4 Insulation: Insulation, when used, shall be batts or
rolls installed with stay wires located between the trusses
and with the ends of the insulation located a minimum of 11/,
inches {38 mrn) above the bottorn face of the trusses, and
the iength of the insulation arched to a minimum 3 inches (78
mm} above the top of the wallboard.

4.2.2.5 Wallboard Edge Blocking: Adjacent base layer
ceiling wallboard edges perpendicular to trusses shail have
FR-Quik Channel Sets centered lengthwise over the wall-
board joints. Blocking shall be secured to trusses with one
1-inch-long (25.4 mm), Type S drywall screw at each end.

4.2.2.6 Gypsum Wallboard: Two layers of S/g-inch-thick
{15.9 mm} Celotex Fi-Rok Plus, Georgia Pacific Fire Stop C,
Gold Bond Fire-Shield G, or US Gypsum Firecode C, Type
X gypsum waliboard shall be installed with long dimensions
perpendicular to trusses and staggered between base layer
and finish layer. End joints shall be on the centerline of truss
chords, and all joints shall be staggered between the base
layer and finish layer minimum 24 inches (620 mm). The
base layer shall be fastened directly to the bottom chord of
the truss with minimum 25/g-inch-long {67 mm), Type S dry-
wall screws with Bond Washers at 12 inches (305 mm) on
center. The base layer is fastened to channet sets with Type
S, 1-inch-long (25.4 mm} screws with Bond Washers on
8-inch (203 mm) centers driven through the creass between
adjacent wallboards. The finish layer shall be fastened fo
trusses with 2%/4-inch-long (57 mim), Type X drywall screws
on 8-inch {203 mm) centers, and with 1'/4-inch (31.7 mm)
Type G screws 12 inches (305 mm) back from end joints at
12 inches (305 mm) on center:

An alternative installation using resilient channels consists
of two layers of 5/g-inch-thick {15.9 mm) Celotex Fi-Rok Plus,
Georgia Pacific Fire Stop C, Gold Bond Fire-Shield G, or US
Gypsum Firecode C, Typa X gypsum wallboard. The bass
layer shall be installed with the long dimension perpendicu-
lar to trusses. End joints shall occur on centerline of truss
chords and shall be staggered. The base layer shall be at-
tached direcily to trusses with minimum 25/g-inch-long (67
mm), Type S drywall screws spaced 12 inches (305 mm} on
center, The base layer is attached to FR-Quik Channel sets
with Bond Washers and Type S, 1-inch-long (25.4 mm)
screws on B-inch {203 mm) centers, driven through the
crease between adjacent wallboard panels. Resilient chan-
nels formed from No. 25 [0.021 inch (0.53 mm)] MSG galva-
nized steel, spaced 24 inches (610 mmy} on center, installed
perpendicular to trusses and overlapped 11/, inches {38
mm) at splices, are fastened to each truss with an 8d nail or
a Type S, 1%/g-inch-iong (41.3 mm) screw. Minimum clear-
ance of channels to walls shall be %/, inch (19.1 mm). Addi-
tichal pieces 60 inches {1524 mm) long shall be placed im-
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mediately adjacent to end joints of finish layer wallboard and
shall extend 6 inches (152 mm} beyond each edge of the
wallboard. Finish layer wallboard long dimensions shall be
perpendicular to channels. End joints shall be staggered.
The finish layer is fastened direcily to the channels with Type
3, 1-inch-long (25.4 mm) screws on 8-inch (203 mm) cen-
ters.

4.2.2.7 Finish System: All joints shall be covered with pa-
pert tape embedded in cementitous compound, and exposed
screw heads shall be covered with compound. As an alterna-
tive, nominal 3/3»-inch-thick (2.38 mm) veneer piaster, com-
plying with ASTM C 37, is permitted to be applied to the en-
tire surface of the wailboard.

4.2.3 One-hour Fire-resistance-rated Floor-ceiling and
Roof-ceiling Assembly. Finish Rating: 44 minutes. FR-
SYSTEM 3™

4.2.3.1 Subfloor and Roof Sheathing: Sheathing shall be
minimurn Y%/g, inch (11.92 mm) thick, with long edges
installed perpendicular to trusses. Sheathing shall be at-
tached with 6d deformed shank nails or 8d common nails
spaced 6 inches (152 mm) on center at panel ends and 12
inches (305 mm) on center in the field.

4.2.3.2 Wood Trusses: Trusses shall be spaced a maxi-
mum of 24 inches (610 mm} on center. For parailei chord
trusses, minimum depth shall be 15 inches (381 mm). For
sloped trusses, slope shall be 3:12 or greater from each end,
with central portion depth 19"/, inches (495 mm) or greater.

4.2.3.3 Bracing: Bracing members that are minimum 2 x
6 nominal lumber are oriented vertically and instalied per-
pendicular to trusses on maximum 10-foot centers (3048
mm). The brace members are fastened to each truss with
three 16d nails.

4.2.3.4 Insulation: Insulation is permitted in plenum area,
and can include direct contact with upper face of wallboard.

4.2.3.5 Wallboard Edge Blocking: Adjacent base-layer
ceiling-wallboard edges perpendicular to trusses shail have
FR-Quik Channsl Sets centered lengthwise over the wall-
board joints. Blocking shall be fastened to trusses with one,
1-inch-long {25.4 mm}, Type S drywall screw at each end.

4.2.3.6 Gypsum Wallboard: Two layers of /o-inch-thick
{25.4 mmy}, Type X gypsum wallboard are installed with the
long dimensions perpendicular to trusses and staggered be-
tween base layer and finish layer. End joints shall be located
on centerline of truss chords, staggered in each layer and
between base layer and finish layer minimum 24 inches (610
mm). The base layer shall be attached directly to trusses
with 15/g-inch-long (41.3 mm), Type S drywall screws with
Bond Washers spaced 12 inches (305 mm) on center. The
base layer is fastened to channel sets with Bond Washers
and Type S, 1-inch-long (25.4 mm)} screws on 8-inch (203
mmy) centers, driven through the crease between adjacent
wallboards. The finish layer shall be fastened to trusses with
21/4-inch-long (57 mm) Type S drywall screws on 8-inch (203
mm} centers.

An alternative instaliation using resilient channeis consists
of two layers of !/o-inch-thick (12.7 mm), Type X gypsum
wallboard with the base layer installed with long dimensions
perpendicular to trusses. End joints shall be located on cent-
erline of truss chords and shall be staggered. The base layer
is tastened directly to trusses with 1%/g-inch-fong (41.3 mm)
Type S drywall screws spaced 12 inches (305 mm) on cen-
ter. The base layer is fastened to channel sels with Bond
Washers and Type S, t-inch-long {25.4 mm) screws on
8-inch {203 mm) centers, driven through the crease between
adjacent wallboards. Rasilient channels formed of No. 25

5.0

6.0

7.0

gage [0.021 inch (0.53 mm}] MSG galvanized steel, spaced
on 24-inch (610 mm) centers perpendicular to trusses, over-
lapped at splices 11/ inches (38 mm), are fastened to each
truss with an 8d nait or a Type S, 1%/g-inch-long (41.3 mm)
screw. Minimum ciearance of channels to walls shalt ba 3/,
inch (19.1 mm). Additional pieces 60 inches (1524 mm) long
shall be placed immediately adjacent to end joints of the fin-
ish layer wallboard and shall extend 6 inches {152 mm) be-
yond each edge of the wallboard. Finish layer wallboard long
dimensions shall be perpendicular to channels. End joints
shall be staggered. The finish layer shall be attached directly
to channels with Type 8, 1-inch-long {25.4 mm) screws on
8-inch (203 mm) centers.

4.2.3.7 Finish System: All joints shall be covered with pa-
per tape embedded in cementitous compound, and exposed
screw heads shali be covered with compound. As an alterna-
tive, nominal 3/3p-inch-thick (2.38 mm) veneer plaster, com-
plying with ASTM C 37, is permitted to be applied to the en-
tire surface of the wallboard.

IDENTIFICATION

The Lumbermate FR-Quik Channel Sets described in this
report shall be identified by the name and address of the
manufacturer as well as the name of the product.

EVIDENCE SUBMITTED

6.1 Manufacturer's descriptive literature and published
installation guide.

6.2 PFS Corporation prepared repoit of floor-ceiling as-
sembly one-hour fire-endurance test done in accordance
with ASTM E 119, Report No. 85-141, signed by Kirk Grun-
dahl, P.E., and Erwin L. Shaffer, P.E., dated May 19, 1986.

6.3 PFS Corporation prepared report of floor-ceiling and
roof-ceiling assembly one-hour fire-endurance test done in
accordance with ASTM E 119, Report No. 87-40, signed by
Larry A. Beineke, Ph.D., and Michael J. Slifka, P.E., dated
December 15, 1887.

6.4 PFS Corporation prepared report of roof-ceiling as-
sembly two-hour fire-endurance test done in accordance
with ASTM E 119, Report No. 88-02, written by Larry A. Bel-
neke, Ph.D., and Michael J. Slifka, P.E., dated December 30,
1987.

6.5 PFS Corporation prepared letter discussing PFS tests,
Reports No. 87-40, 88-02, and 88-03, signed by Larry A. Bei-
neke, Ph.D., and Michaet J. Slifka, P.E., dated May 3, 1988.

6.6 PFS Corporation prepared letter discussing PFS tests,
Reports No. 87-40 and B5-141, signed by Ronald Reind| for
Michael J. Slifka, P.E., dated July 15, 1988.

CONDITIONS OF USE

The National Evaluation Service Committee finds that the
FR-Systems Fire-resistance-rated Assemblies described in
this report comply with the requirements in the BOCA Na-
tional Building Code/1996, the 1997 Standard Building
Code, and the 1994 Uniform Building Code with 1996 Accu-
mulative Supplement, subject to the following conditions:

7.1 FR-Systems shall be installed in accordance with this
report and the manufacturer’s instructions.

7.2 The scope of this report dees not include the structural
design of the floor-ceiling or roof-ceiling system. The struc-
tural systern shall be designed in accordance with the appli-
cable code.
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7.3 Truss connector piates shall be as described in Sec-
tion 3.2 of this report and shall be listed in a current National
Evatuation Service report or applicable BOCA ES, ICBO ES
or SBCCI PST & ESI evaluation report.

7.4 Insulation material shali not be used in fire-rated as-
semblies unless its performance as an element of a fire-
rated assembly has been established by tests.

7.5 This report is subject to periodic re-examination. For
information on the current status, consuit the evaluation re-
port listing or contact one of the participating members of the

NES.
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