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TITLE

ASTM EA455 floor diaphragm test (simple beam).

OBJECTIVE

The objective of this test was to determine the horizontal diaphragm strength of a
simple span floor diaphragm constructed per the enclosed details using 3/4"
Versapanel and steel joist framing.

TESTED FOR

U.S. Architectural Products
55 Industrial Circle
Lincoln, Rl 02685

TESTING ORGANIZATION

L vogressive T nginesring. nc.
58640 State Road 15

Goshen, IN 46528

WWW p-g-1.c0m
See IAS Evaluation Report No. TL-178 for ISO 17025 Accreditation

TESTING PERSONNEL

Test Engineer - Timothy A. Baldridge, P.E.
Director of Testing - Greg A. Weeden
Laboratory Manager - Jason R. Holdeman
Technician - Rodd Lehman

Technician - Lonnie Camp

Test witnessed by Bob Cauley and Mark Kubian of US Architectural Products, Inc.

TEST CRITERIA

The tests were conducted in accordance with ASTM E455-98. The test was
conducted using the simple beam method.



7. TEST SPECIMEN MATERIALS
A. Floor Diaphragm Materials:

3/4" Versapanel by Euroform Products Ltd. Marketed in U.S. by U.S. Architectural
Products as Versaroc - Comprised of Portland Cement, mineralized wood particles
and mineral additives. A tongue and groove is located along the 96" dimension of
the 46 1/2" x 96" sheets. See drawing no. B4 for T & G detail.

Fasteners - #8-18 x 1-5/8" Ig. self-drilling, S-12, Rock-On screw manufactured by
ITW Buildex. (See appendix page no.'s A20-A22 for fastener details) The screws
were spaced 12" o.c. along the perimeter and 12" o.c¢. in the field of the panels. All
fasteners were placed a minimum of 3/4" in from panel edges and seams. At panel
corners the fasteners were inset a minimum of 2" and where two fasteners were
located at the same corner, the second fastener was inset a minimum of 3", See
drawing no. B4 for fastener locations.

Adhesive - Alpha Systems, Inc., P5100 one-part polyurethane adhesive was applied
to all framing, butt-joints, and tongue and groove joints. (See appendix page no's
A23 & A24 for adhesive information.) One (1) 3/16-1/4" bead was applied to each
joist and rim track and a double bead was applied at a butt-joint location. One (1)
1/16" - 1/8" bead was applied to the top of the tongue and the bottom of the groove
before setting into place. A 1/8" gap was left at the butt-joint to allow one (1) 1/16" -
1/8" bead of adhesive to be applied in the gap, before sliding the joint together.

B. Floor Framing:

Joists - 16 ga. x 10" deep x 10' long Stud-Rite™ Joists manufactured by
MarinoWare.

Rim Track - 16 ga. x 10-3/8" deep x 22" long.

Utility Angle -16ga. x2"x 3" x 10"

-16ga. x 2" x 2" x 10"
used to attach the joist to the rim track. (See appendix page no.'s A10-A19 far frame
cetails.)

Fasteners -

1. #10-16 x 3/4" long hex-head, self-drilling screws.

2. #8-16 x 1/2" long wafer head, self-drilling screws
(Fasteners were supplied by a local Fastenal warehouse.)



8. TEST SPECIMEN CONSTRUCTION

Two (2) test samples were constructed to an overall dimensicn of 10'-0" x 20'-2" by
Progressive Engineering, Inc. The steel framework was assembled by Progressive
Engineering. Inc. personnel in accordance with its standard installation guidelines as
set by MarinoWare.

A. The joists were attached to the track using a 2" x 2" x 10" utility angle at each
joist end with two (2) #10-16 x 3/4" Ig. screws into the joists and two (2) #10-16 x 3/4
Ig. screws into the rim track. One (1) #10-16 x 3/4" Ig. Screws was placed through
the bottorm of the rim track into each joist. One (1) #8-16 x 1/2" lg. wafer head screw
was placed through the top of the rim track into the joist end at each Versapanel butt
joint location.

B. Metal strapping was fastened to the bottom of the joists across the center line of
the floor. The strapping was attached with one (1) #10-16 x 3/4" long screw into each
joist,

C. Solid blocking was added to the midspan of the outside two (2) bays at each end
of the test sample. A piece of nm track was used along with utility angles for the solid
blocking. Two (2) #10-16 x 3/4" Ig. screws were set intc each leg of the utility angle.

D. Horizontal blocking was added, in four locations, to the rim track on the load side
to strengthen the rim track for point loading purposes. See attached drawing no. B3
for details.

E. One (1) 3/16" - 1/4" bead of P5100 adhesive was applied along the center of
each joist and along the rim track. At butt-joint locations, two (2) 3/16" - 1/4" beads
of adhesive were applied. All adhered surfaces, including the Versapanel edges,
were wiped down with a dry cloth prior to adhesive application

F. The frame was squared and then the Versapanel was fastened to it. The
Versapanel was fastened at 12" o.c. on the perimeter and 12" o.c. in the field with #8-
18 x 1-5/8" Ig. ITW Buildex, Rock-On screws. Care was taken to ensure that the
fasteners were kept flush or slightly below the surface of the Versapanel and also did
not strip-out in the steel framing. At the butt-joints and tongue and groove locations,
a 1/16"-1/8" bead of P5100 adhesive was applied in the joint.

G. 1/8" x 2" x 2" angle iron was then fastened to the end joists flush to the bottom of
the joists to minimize crumpling of the joists at the bearings and to represent the top
plate member. An additional 10" Ig. angle was fastened at the bearing side of the
end joists flush to the top of the joist also to minimize crumpling. See attached
drawing no. B1 for details.

H. The test sample set for a minimum of 48 hours to allow the adhesive to cure.

3



9. TEST INFORMATION

10.

11.

The test sample was supported by appliance rollers at 2’-0" ¢.c. around perimeter of
sample on a concrete floor. A bearing support was placed at both ends of the test
sample. Four (4) loading cylinders were located on the opposite side of the test
sample. The load was applied from the cylinders through steel |-beams, to eight (8)
18" bearing blocks to uniformly apply the load to the floor. Five (5) dial indicators
were placed along the bearing side of the test sample to measure deflections. See
attached drawings for details.

TEST EQUIPMENT

Four (4) Enerpac Model P-39 hydraulic hand pumps.
Four {4) Enerpac Model RC-1010 hydraulic cylinders.
Five dial indicators.
2" movement - .001" increments.
Four {4) Omega digital meters.
Four (4 Omega pressure transducers.
Four (4) 6 ft. [-beams.
Six (6) rigid bearings bolted to floor.

O »

Gmmo

PROCEDURE

A. The loads were generated using four (4} 1-1/2" diameter x 10" stroke hydraulic
cylinders, one at each load point. The applied forces were measured with four (4)
digital meters and pressure transducers. A permanent record of the applied forces
was made on the attached data sheets.

B. The loads were generated by applying hydraulic pressure to create mechanical
force until the required load was indicated on the digital meters.

C. The entire floor assembly was loaded in increments of 700 Ibs. Each load was
held for 1 minute before the deflection readings were taken. After the 14,000 Ibs.
deflection reading was taken, the assembly was then loaded at a rate of
approximately 2800 pounds per minute, until a failure occurred



12. ANALYSIS OF RESULTS

Using a factor of safety of 3.0, the following values were obtained.
Average Uitimate Load = 21,280.2 Ibs./10.0 ft. = 2128.0 PLF
Design Shear =2128.0/3.0 =709.3 PLF

13. CONCLUSIONS

Based on the data obtained from this investigation; a design shear of 709.3 PLF can
be achieved from a floor diaphragm constructed as follows:

A. 3/4" Versapanel in 46-1/2" x 96" sheets, tongue and groove.

B. 16 ga. steel joists and rim track manufactured by MarinoWare. Steel frame
constructed per the guidelines set by MarinoWare with the modifications shown
on the attached drawings for the purpose of this test.

C. #8-18 x 1-5/8" |g. Self-drilling and self-countersinking, ITW Buildex, Rock-On
screws spaced 12" o.c. aleng the panel perimeter and 12" o.c. in the panel field
of the Versapanel.

D. One (1) 3/16" - 1/4" bead of Alpha Systems, Inc. P5100 One-Part
Polyurethane Adhesive applied to all framing members and a double bead
applied at butt-joint locations.

E. One (1) 1/16"-1/8" bead of Alpha Systems, Inc. P5100 One-Part Polyurethane
Adhesive applied to all tongue and groove and butt-joints.

\\\\\E\\“\Nilu;”

Date Signed Jandary 5. 2005



Floor Width:
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Droaressive Fnoin
FLOOR DIAPHRAGM T

1 20“

Design Load: 420 P.L.F.

(estimated)

-
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TEST No. 1
FLOOR TEST LOADS
Loading |Total Ceiling| Load No.1 | Load No.2 | Load No.3 | Load No.4
Increments| Load (Ibs.) (Ibs.) {Ibs.) (Ibs.) (Ibs.)
No Load 0 0 0 0 0
1 700 175 175 175 175
2 1400 350 350 350 350
3 2100 525 525 525 525
4 2800 700 700 700 700
5 3500 875 875 875 875
6 4200 1050 1050 1050 1050
7 4900 1225 1225 1225 1225
8 5600 1400 1400 1400 1400
9 6300 1575 1575 1575 1575
10 7000 1750 1750 1750 1750
11 7700 1925 1925 1925 1925
Design Loac 8400 2100 2100 2100 2100
13 2100 2275 2275 2275 2275
14 9800 2450 2450 2450 2450
15 10500 2625 2625 2625 2625
16 14000 3500 3500 3500 3500
Ultimate Load 44157 | 10,842 | 11246 | 10,782 | 11287 |

Design Load 736.0 P.L.F.
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Floor Width:

roaressive (Enainearing ne.
FLOOR DIAPHRAGM TEST

120"

Design Load: 420 P.L.F. (estimated)

TEST No. 2
FLOOR TEST LOADS
Loading |[Total Ceiling! Load No.1 | Load No.2 | Load No.3 | Load No.4
Increments| Load (ibs.) |  (lbs.) (Ibs.) (Ibs.) (Ibs.)
No Load 0 0 0 0 0
1 700 175 175 175 175
2 1400 350 350 350 350
3 2100 525 525 525 525
4 2800 700 700 700 700
5 3500 875 875 875 875
6 4200 1050 1050 1050 1050
7 4900 1225 1225 1225 1225
8 5600 1400 1400 1400 1400
9 6300 1575 1575 1575 1575
10 7000 1750 1750 1750 1750
11 7700 1925 1925 1925 1925
Design Loac 8400 2100 2100 2100 2100
13 9100 2275 2275 2275 2275
14 9800 2450 2450 2450 2450
15 10500 2625 2625 2625 2625
16 14000 3500 3500 3500 3500
Ultimate Load 40964 | 10370 [ 10438 [ 10,086 | 10,070 |

Design Load 682.7 P.L.F.
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Floor Width: 120"
Design Load N/A

F «

-

FLOOR DIAPHRAGM TEST

TEST No. 3 (Framing Only)

FLOOR TEST LOADS

r . 7
)f‘@ﬁf&?ﬁ&f ve (Fnaineering /nce.

Loading |Total Ceiling] Load No.1 | Load No.2 | Load No.3 | Load No. 4
Increments| Load (Ibs.) (Ibs.) (Ibs.) (Ibs.) (lhs

No Load 0 0 0 0 0
1 30 8 8 8 8
2 60 15 15 15 15
3 90 23 23 23 23
4 120 30 30 30 30
5 150 38 38 38 38
6 180 45 45 45 45
7 210 53 53 53 53
8 240 60 60 60 60
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Picture #1 - solid blocking reinforcement for load support

#10-16 x 3/4"
hex head screw

#8-16 x 1/2"
wafer head screw

#3-18 x 1-5/8"
3-12, Rock-on screw

Picture #2 - Fasteners
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Test #1 at design load

Floor #1 at faiture
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Test #2 at design load

Floor #2 failure
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Test #3 Floor diaphragm test on the frame only
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WEATHER RESISTANT

VERMIN &

IMPACT RESISTANT
TERMITE RESISTANT

FOR CONSTRUCTION OF DURABLE, FIRE RESISTANT

Another Pre

FLOOR SYSTEMS
WALL SYSTEMS
ROOF SYSTEMS
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VERSAROC® CEMENT BONDED PARTICLE BOARD

Introduction

VERSAROC® is a cement bonded particle board composed of
mirieralized wood particles and Portland cement. [tis light gray in
color and is flat and smoocth on both surfaces VERSARCC®
combines the strength and workability of wood with the durability
and resistance vaiues of cement. During the manufacturing and
curing process, the wood content in VERSAROC® is mineralized
with non-toxic chemical agents to render it fire resistant. These
trealed mineralized woed elements combine with the Portland
cement matrix to add strength and flexibility, giving the panel
significant structural characteristics coupled with the qualities
contributed by Portland cement::  fire resistance, moisture
resistance, and resistance to rof, vermin, and decay.
VERSAROC® ‘s structural integrity make it impact resistant and
easy to handle. As a result of its mass and density, VERSAROGC®

offers excellent sound attenuation properties.

T b L é?‘:)g"k,l 7

The uniting of wood fiber and Portland cement produces a
buiding panel which is non-toxic, does not contain hazardous
volatiles and is free of any silica, asbestos, or formaldehyde.
VERSAROC® does not prescnt heatth hazard and is
environmentally safe. VERSAROC® is composed of 71% Portland
cement, 19% mineralized wood fiber, 9% water, and 1% bonding
chemicals. VERSAROC® is a noncombustible buiiding matenial in
accordance with ASTM E136 and has supericr structural integrity.
it will not detaminate in water and is dimensionally stable,
VERSAROC® can be sawn, planed, sanded, dilled, routed,
nailed, and screwed.

VERSARCC® 5 outstanding features make it suitable for both
extenor and interior wall censtruction, floors, ceilings, or as a
general purpose building panel. VERSAROCY is distributed in
the United States by U.S. Architectural Products, Inc., Lincoln,
Rhode Island and stocked In our warehouses in New England,
California, and Florida as well as at the locations of our authorzed
stocking distributors.

VERSAROC® is supplied in 4" x 8 and 4" x 10' sizes in thickness
of 516", 3/8", W, ¥’ 7/8", and 17 Square edge boards are
standard on thickness 5/M§" through %  Tongue and groove
edges are supplied on the boards’ long dimensions on thickness
of 34" through 1" for flooring applications. Al 34" through 17
thickness flooring applications are supplied factory sealed all
sides and edges for dimensional stability and weather resistance
for open jobi site conditions. VERSAROGC® s stable when
subjected to water immersion without any sealant applied to the
boards. VERSARCC® 's properties are nen-directicnal and
present no difficulties when installing regardless of panel
orientation.

VERSAROGC® FOR HIGH PERFORMANCE FIRE-RESISTANT
FLOOR AND WALL CONSTRUCTION

VERSAROC® is unique pane! as its physical properiies make it
applicable in high perfermance areas where there are strict fire
regulations, conditions requiring long-term durabiiity, as well as
rmoisture and water resistance requiremeants.

Fire Resistance

VERSAROC® is a noncombustible building matenial having
passed the stringent requirements of ASTM E136. I has zero
fiame spread and zero smoke development ratings. Wall and
floor construction assemblies with fire ratings ranging from 1 to 2
hours are easily achievable.

Highly Impact Resistant

High impact resistance is a sngn:fccant product advantage over
other building materials. VERSARCCY is ideal for Use in public
areas of airports, hospitals, prisons, or any type installation
expected fo be subjected fo high abuse.

Acoustic Performance

Because of its high density (78 ibs/ft"), VERSAROC® contributes
significant acoustic performance when used as a wall or floor
sheathing. The following chart lists STC (Scund Transmissior
Control) ratings for VERSAROC® when used as a component ir
walls, cellings, and floor assemblies

Sound Transmission Controt Ratings (STC}

THICKNESS P.Bé/SQ.FT_— STC RATING |

Bmm (5/167) 2.0 30
10mm (3/87) 2.5 3
12mm {1/2") 3.0 31

P 19mm (3/47) 475
_2@“3@7')_‘,__&0___ .
25mm (1% | 6.25

STC ratings can be enhanced by including VERSAROC® as par
of a steel stud or wood stud partiion or floor assembly witl
insulation in the stud or joist cavities.

Weatherability / Durability

VERSAROC® has been used in a wide range of clmati
condifions throughout the world and has been thoroughly teste
for weatherability and durability by United States and Europeal
agencies. Copies of all tests are available upon request

Wind Load Properties
Maximum allowable wind loads in mph velocity while Fmitin
deflection to I/360 under indicated conditions for extenor walls.

Thickness | 16” oc supports | 24” oc supports
10mm (3/87) 120 mph | 75 mph

| 12mm (1/2°) | 150 mph 90 mph
L_Qmm (3/4"y | 180+ mph 15C mph

Exterior Wall Construction

VERSAROC® functions well as a structural substrate i
prefabricated modular or on-site construction, employing eitht
steel or wood studs. It can be used in large, multi-panel uni
because of its strength and dlmenstonal stability, or as individu,
panels. in either case, VERSAROC? assemblies are fightweigf
fire resistant and structurally sound  These features mak
VERSAROC® easy to ;nstall and contribute to significant in-plac
economies. VERSAROC® instaflation is simple.  Panels al
applied to metal studs with countersunk self-tapping scraws, or
the case of wood studs, with screws, automatic nailers or stapler
If a decorative coating is to be applied, holes are patched with
compatible non-shrinking filler. Where multi-panel assemblies a)

U.S. ARCHITECTURAL PRODUCTS, INC. B‘A343-6677 http:/iwww architecturalproducts.com 2



employed, joints between the panels are a maximum of 1/8" and
are filled with an elastomeric sealant.

THE FOLLOWING DESIGN NOTES ARE INTENDED AS A
GENERAL GUIDE TO PROJECT SPECIFICATION
DEVELOPMENT BY A QUALIFIED ARCHITECT OR ENGINEER.

Framing Notes

Normally wall framing assemblies are designed for a maximum
allowable deflection of (/240 for cementitious and elastomeric
coatings.  Maximum allowable deflection of 1L/360 or less is
common for ceramic, quary, and stone file as well as for thin
brick. Where greater [ocad resistance is reguired by local building
codes ar unique project conditions, structural criteria should be
established by a qualified engineer.

Steel Framing

Studs shall be a minimum of 20 gauge and be spaced 16" or 24
on centers depending upon the wind load requirements and the
thickness of the VERSARQC® board selected. At panel joints,
studs must have a minimum flange width of 2" or use double studs
at all panel joints fo accommodate the 1/8 minimum space
between panels and the fastening requirements specific to
VERSAROGC® Minimum requirements of metal framing must be
in accordance with ASTM C-84%5 “Specification for Non-Load
Bearing Steel Stud Runners and Rigid Furming Channels i Screw
Application”, and have a minimum of G40 galvanized coating per
ASTM A-525 and A-586. Framing shall meet ANS| A108.3 for
uniform dimensien and be fabricated from steel conforming to
ASTM A-446.

Wood Framing

Framing shall be a minimum of 2" x 4" (nominal) and be spaced
16" or 24" on centers depending on wind load requirements and
the thickness of the VERSAROGC? panel selected. Use double
studs at panel joints to accommodate the 1/8" minimum space
between panels and fastening requirements specific to the At
panel jeints, studs must have a minimum flange width of 2" or use
doubie studs at all panel joints to accommodate the 1/8" minimum
space between panels and the fastening requirements specific to
VERSAROCY panels. Framing shall be installed in conformance
with ANS! 108.3 specification and bear the mark of a registered
grading agency.

Fascias, Soffits, and other Exterior Uses

Additisnal exterior applications for VERSAROC® include fascias,
wall re-cladding, soffits, balcony panels, balcony fleors and
canopies, as well as a variety of agricultural building uses such as
barns, paddocks and stall enclosures at race tracks where fire-
resistance and durabijlity is desired,

Sheathing Applications

Where weather resistance and continuing serviceability is a
consideration for applications such as brick or masonry veneer
exteriors. VERSAROGCY installed as the sheathing behind the
brick or mascnry veneer systems assures strength, durability, and
weather resistance to the installation.

Fastener Recammendations

VERSAROCT can be fastened using nails, screws or staples and
is alsu suitable for manual, pneumatic and powdered fastener
metheds. All fasteners must be corrosion resistant. The following
table s a guide to fastemer locations for most common
applications.

Screws: Corrosion resistant self-counfersinking heads such as
ITW Buildex ‘Rock-On’ type fasteners #8 diameter minimum with
S-12 self-drilling ‘'TEK' point for metal framing Length=2-1/2t0 3
times board thickness.

U.5. ARCHITECTURAL PRODUCTS, INC.

4 = ff;\
, %
%
3
Stesl = Wood

Screw Fastemng Methods:

s  Predilling of VERSAROCE panels 18 not necessa
when using electric or pneumnatic powered screw drivir
guns and self-dnlling screws.

»  Pre-dnll VERSAROC® panels if manually fastening |
hand.

« Fasteners must be positicned as shown {n above tab
and diagram.

Mails

Type of nail: flat-headed, galvanized or stainless stesl, twisted «
sheradized serrated. Diameter =221 3.1 mm Length=310 3
times board thickness. If nailing by hand, pre-drill board at nailir
locations.

Nail Fastehing Methods:
»  For thickness up to ¥, nailing can be by hand, howeve
pre-dnil nailing holes is recommended
= For thickness greater than ', use pneumatical
oparated nailing guns set to 5-6 bars pressure with tag
loader or nail coil.

VERSAROC® Wall Installation Fastener Placement
Board Thickness Fastener Spacing {inches)

Inches A A1 B1 cC1
o/M1e" - 1-1/27 Y g8 18"
58" -3 1-1/2° 1 12" 247
7/8" & thicker 1-1/2" 1-1/14" 167 247

Note A First fastener in from the corner must be 1-1/2" in from
the edge.

C-1
Note A
- 112"
J<—>-] l(——)&

[ [

| ] o Al
AT T
‘Bi

¥

- L 4 »—
L L
£l D *
Cc-1 L - -
~— * *
L L '

1l

Important Note: Unsealed VERSAROC™ panels can be affeci
by slight dimensional changes according to vasiation in relat
humidity. If the boards are nct sealed or a surface treatment
used which allows the boards to be subjected to the vary
effects of relative humidity, then the fastener locations, and
particular, the joints between the boards, must allow
movement, i.e., aversize the fastener hole and leave a *
minimum gap af beard jeints.

243-6677  httpufwww.architecturalpreducts.com 3



Adhesives & Bonding

Only alkall resistant adhesives should be used, suitable for
VERSARQG® pH value of 11-13. For high-quality bonding,
VERSAROC® with calibrated surfaces is most sultable  For
adhesive bonding my means of hot pressing, a board moisture
content of no more than 6% -9% is required but this should be
determined with the adhesive manufacturer. When bonding to one
face of VERSARGC® the reverse should always be
counterbalanced. For large-area adhesive bonding, some pre-
. testing should always be carried out In cooperaticn with tha
adhesive manufacturer.

Applications and Types of Adhesives

When the walls of a room are to be completely covered with
ceramic tiles (e g. laboratories and sanitary facilities) the back of
the VERSAROC® must also be primed/sealed. Without sealing the
back of the boards, moisture can penetrate the board, which can
result in distortion. Distortion can also take place when the back of
the board dries out on one side only. For adhesive bonding to free
floating floors VERSAROC® primed on both sides should be used,
to avoid one-sided penetration of moisture which could lead to
distortion. Boards with a calibrated surface can easily ahsorb
moisture.

Full Surface Bonding of VERSARGQC® to Each Other

Dry Rooms' Dispersion adhesive or one component reaction resin
adhesives.

Wet Rooms: Double component resin adhesive polyurethane
hased or epoxy resin adhesive.

Bonding of Tongue & Grooved Edges

Use PEMCO 5100 non-flammable, solvent free, zero V.0.C.
polyurethane adhesive as supplied by Alpha Systems, Inc,
Elkhart, IN or equal Follow manufacturers directions for
application.

Full Surface Bonding of Laminates and Veneers
VERSAROG® Is an excellent substrate for the application of
decorative laminates and veneers The sanded/calibrated finish
should always be used, when bonding a decorative surface to one
face the reverse of the panel must have a compensator [ayer
applied. With timber veneers a cross band veneer is usually
required. In all instances the above operations should be camed
out by experienced companies specializing in bonding technigues
using the mput frem adhesive manufacturers for bonding to
cement baard material.

Note:  Always consult adhesive manufacturer and laminate
manufacturer for technical assistance on suitability of use. Always
test a small sampie of the matenals before application.

VERSAROC® can be used for a wide range of applications
including such as:
»  Structural Insulated Panels.
«  Fire resistant wall construction.
»  Weather resistant backer board for synthetic coating
systems.
High performance shear wall construction
+  High impact resistant wall construction
«  Versarac® Cem-Deck floor systems offer non-
combustible siructural alternatives to poured concrete
and ‘FRT' plywood.

HANDLING & STORAGE

Transport

VERSARCC® boards are usually delivered secured in plastic
bound, edge protected pallets. When loose boards are
transported they must be laid flat and fully protected with a

be carried in a vertical position.

Storage

VERSAROG® boards should be stored flat on level supports at 30
inch maximum support spacing It must never be stored on edge
or upright. 'f outside, a protective plastic sheet must be secured to
protect from weather.

Conditioning

VERSAROG® has an ex-works maisturs content of 9% (+ - 3%)
and is in equilibriurn when the temperature is 68°F with a relative
air humidity of 50-60%. VERSAROG® adapts to the ambien
humidity level, therefore to adjust to its working conditions if
should be allowed to acclimatize for 24 - 48 hours prior tc
installation.

PROGESSING / MACHINING

VERSAROG? is machined and processed in the same manner as
resin bonded particle boards, but ensunng that tungsten carbide
tipped blades are used at alf times. Comprehepsive tests have
shown that wear on tools during the processing of VERSAROG!
is significantly lower when compared with resin bonded board
This is due to the lack of resin build-up and a lower degree o
heating

SAWING
Equipment
»  Cross cut hand saws of thickness up to 12mm (1/727).
+  Jigsaw for thickness up to 12mm {1/2") and small work.
= Portable circular saw.
+  Fixed saw for dimensioning (vertical or horizontal)
Type of blade
»  Altemative or trapezoidal tooth carbide tipped.
Milling
Common machines with carbide tipped tools. The higher th
RPM, the better the miled edge.

U.S. ARCHITECTURAL PRODUCTS, ING. BO%%A'&-SSTT hitp://www architectualproducts.com 4



VERSAROC® FLOOR SYSTEM

Factory Finished High Performance Flooring System

«  VERSAROC?® is availabie in severat grades fo best suit your project requirements,

+ Al VERSAROC® is noncombustible and available in uncalibrated, calibrated, factory sealed, and T&G grades.

« VERSAROC® is available factory primed and sealed all sides and edges for weather protection. The factor
primer/sealer renders the VERSAROC® Cem-Deck dimensionally stable against swelling and shrinkage under moistur
conditions encountered on open job site conditions.

» VERSAROC? is available with tongue & groove edges on the long dimensions of the panels.

»  VERSAROCP® is available calibrated for extreme accuracy of thickness with a tolerance of +- 0.011 inch making |
suitable for finishing with vinyl tile flooring, roll-out linoleum, or thin carpet layers.

TYPICAL FASTENER LAYOUT FOR INSTALLATION OF VERSAROC® Floors

S = Support centers not {0 exceed 24 inches on centers.
A =16" or 24" dependent upon support spacing.

B = 12" on center at panei endings over supports.

C = 18" on center along supports within field of panel.

D = 1" from panel end joint edges.

E = 2" from panel side joint edges.

M-P = Bond all board edges with non-flammable adhesive,

All long dimensions of panels are tongue & groove configuration. All short dimensions of panels are square edges. Bo
tongue & groove as well as square edged conditions are to be bonded using PEMCO 5100 Polyurethane Adhesive or equs
Adhesive to be non-flammable, solvent free, and zero V.0.C.

Fastener Recommendations
VERSAROC® can be fastened using nails, screws of staples and Is alse suitable for manual, pneumatic and powdered fastener methods. .

fasteners must be corrosion resistant.
Screws: Comosion resistant self-countersinking heads such as [TW Buildex ‘Rock-On’ type fasteners #3 diameter minimum with 5-12 se
drilling ‘TEK' point for metal framing. Length = 2-1/2 to 3 times board thickness.

/?"’ =t
L

Z,
Seif countersinking head Steel Studs & Wood Studs

S

e
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VERSAROC® FLOOR SYSTEM

L.LOAD TABLES*

1. Continuous loading conditions where panels span 3 or more supports of equal spacing.
Uniformly distributed live loads in pounds per square foot allowable on VERSAROC® paneis.
PANELS SPANNING 3 OR MORE SUPPORTS -
VERSAROC” 12" o.c. 16”0.c. 24" a.c. J
PANEL THICKNESS LOAD GOVERNED BY | Supports | Supports | Supports
[ 16mm (5/8") L/240 4 between supports 212 117 50
‘ L/360 4 between supports 212 117 50
19mm (3/4”") L/240 A between supporis 299 166 71
L/360 A between supports 299 166 | 71
22nn (7/8”) L/240 » between supports 402 224 9% |
L/360 4 between supports 402 224 96
25mm {17) /240 A petween supports 520 290 125
L/360 4 between supports 520 230 125
28mim {1-1/8") L/240 4 between supports 654 365 158
i 1/360 4 between supports 654 365 158
32mm (1-1/4") L/240 A between supports 790 477 208
L/360 4 between supports 790 477 208
l 38mm (1-1/27) /240 A between supports 889 605 264
o L/360 4 between supports 889 | 605 264
2. Single Span Condition
Unmiformly distributed hive loads in pounds per square foot allowable on VERSAROC® panels.
SINGLE SPAN CONDITIONS
VERSAROC™ 127 0.c. | 1670.c. | 247 o.c.
' PANEL THICKNESS LOAD LIMITED BY Supports | Supports | Supports |
16mm (5/8") /240 A between supports 169 93 39
L/360 4 between supports 169 93 30
19mm (3/4”) L/240 4 between supports | 239 132 56
L/360 4 between supports 239 132 51
22mm {7/87) L/240 4 between supports 321 178 76 |
L/360 4 between supports 321 178 76
25mm (17) L/240 A between supports 415 23 99
L/360 A between supports 415 231 95
28mm {1-1/87) L/240 4 between supports 521 290 125
L/360 A between supports 521 280 | 125
32mm (1-1/47) 1/240 4 between supports 632 380 164
L/360 4 between supports 6382 JL_ng 164
38mm (1-1/2") L/240 4 between supports | 865 | 482 209
L/360 4 between supports 865 482 209

* Load calculations based upon a safety factory of 4. Moisture content of VERSAROC is assumed to be 9% by weight (+-3%) as shipped from the factory - this
is considered ‘dry’ condition. If VERSARDC is aliowed to become saturated, reduce live load working capacity approximately 30% until the boards have re-
dried. All load table data remains valid for re-dried boards. Technical tables and specifications are provided as a general guideline only, No labie can be
sufficiently comprehensive to cover all details ‘of 2 specific project design. We recommend thal all installations be designed and reviewed by a qualified

architect or engineer

U.S. ARCHITECTURAL PRODUCTS, INC,

BDU-AZLEGTT http:/iwww architecturaiproducts.com
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WATER RESISTANT — FREEZE/THAW RESISTANT — FIRE RESISTANT - IMPACT RESISTANT
SOUND RESISTANT — FABRICATES & INSTALLS LIKE WOOD
THE ANSWER TO ‘FRT' PLYWOOD PROBLEMS!

E PHYSICAL PROPERTIES B VALUE TEST STANDARD
Thermal Conductivity ‘K value 1.02 BTU/hr-f* °F ASTM C518
(12mm / ¥2") ‘R’ valug 0.45 hr-ft*-°F/BTU
Coefficient of Linear Thermal Expansion 5.06 x 10°® per °F ASTM D696
(12mm / V2" 1.09 x 10°® per °C
Density — Oven Dry 781bs. percu. it ASTM D1037
Moisture Content 9% . ASTM D1037

Linear Variation With Change In Moisture
50% to 90% relative humidity:

Parallel to fibers 0.11%
Perpendicular to fibers 0.14% ASTM D1037
Saturated Thickness Swelling
{24 hour water immersion) 0.7% Manufacturer
PH Value 12 Manufacturer
Water Vapor Permeance 3.93 Perms ASTM E96
Formaldehyda Content Zero EN 120
Ashestos Content Zero EN 120
Silica Content Zero EN 120
Frost Resistance No Effect — 50 cycles EN 112
) Freeze/Thaw
B Rot & Termite Resistance Resistant to destruction 100% Resistant
| MECHANICAL PROPERTIES | VALUE | TEST STANDARD
Modulus of Elasticity, psi 625,500 ASTM C120
__ Modulus of Rupture, psi 1,840 ASTM C120
Shear Strength, psi 1,260 ASTM D732
| Tensile Strength, psi 844 ASTM D209
Compressive Strength, psi 2,220 |  ASTM C170
Impact Strength, 1zod Method 0.40 ASTM D256
Permissible Design Value, psi 326 Manufacturer
COMBUSTION CHARACTERISTICS [ VALUE TEST STANDARD
Noncombustible Passed ASTM E136
Flame Spread / Smoke Development Zero [ Zero BS 476 Part 6.7
Classifies as Class 0 building board
Fire Resistance Ratings 1 & 2 hour ASTM E119
Walls & Floor/Ceiling Assemblies (Pending) |

U.5. ARCHITECTURAL PROTIUCTS, INC. A8 2436677 bttp://www.architecturalproducts.com 7



U.S. ARCHITECTURAL PRODUCTS, INC.
55 Industrial Circle
Lincoln, Rhode Island 02865
800-243-6677 L ocal 401-725-8550
Fax: 401-725-8540

http://www.architecturalproducts.com

VERSAROC® WEIGHTS AND PACKAGING SPECIFICATIONS

PCS. / SQUFT. PCS. /SQLEFT. WEIGHT
TEM NOMINAL PER CRATE Per T/1 PER Q. FI.
DIMENSION 4'x 8 4 x g
4x10° 4 4xi0 |
52 7 1,664 624/ 19,968 2.0 lbs
| 4271680 420/ 16,800 _| ]
10T 3/8" 47 7 1,344 504 7 16,128 2.5 s,
35 / 1,400 350 /14,000
12 v 35 7 1120 470/ 13,440 3105,
- L 29 /1,160 290 /11,600
16mm s | 27 7 5é4 3724 7 10,368 Alos
_ 20/ 840 210/ 3,400
19 mm 29/ 704 2647 8,443 475 Tbs.
15 / 720 180/ 7,200 |
22 mm 778" 19/ 608 2787 7.296 550 Ibs,
16 7 s 160/ 6,400
25 mm B 6 7 512 192/ 6114 6.25 1bs.
13 / 520 130 £ 5,200
28 rmm 1-1/8" 15 7 480 180 / 5,760 7 s,
17/ 480 | 12074800
3 mm 1-174" 13 7 416 | 156/ 4992 8 fl7s.
10/ 400 | 10074000
38 )12 17 357 1327/ 4,224 9.0 (s,
87320 | 807320 |
40 rm 1-5/8" 10 7320 1 1207 3.840 10 los.
| 8 /320 80/ 3200

Company Profile

LS. Architectural Products, Inc., is a wholesaler and master distributor of noncombustible cemnem board sheathing products us:
for construction of fire-resistant and poncombustible floor, roof, and wall assembiies. Corporate offices are located at 55 Indust
Circle, Lincoln, Rhode Island 02865 U.S.A., with a technical support and sales office in Fairview, NC. Warehousing and shipping
facilities are located at South Keamy, NJ, Savannah, GA, and Rancho Dominguez, CA (suburb of Los Angeles). All our products
are shipped on common carmier trucks with products packaged and loaded for side forklift unloading.

£ |
ALFA MODULAN

ASSISTED LIVING FEDERATION BLILDLHG INSTITL =

OF AMERICA NIEI\"IBER -

VERSAROC"is a registered trademark of Euroform Products, Ltd.
.5, Architectural Products, Inc., is the exclusive North American distributor of VERSAROC®
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http://itwbuildex.com/rockon.htm A20

BUILDING IDEAS THAT WORKYy

ROCK-ON™

Cement Board Fasteners

High performance rib design is still the best!!!

Product Features

Rib design under head countersink into dense material while

preventing stripouts.
Two point types for steel and wood applications.

Product Specifications

Diameter........ #8 - 5-12
#2 - Hi-Lo

Thread Form..... 8-18 S5-12
9-15 Hi-Lo

Head Style...... #2 Phillips Water with counter-
sinking ribs

Drill Point..... #8 Type 5-12

8/6/02



Rock-On

Finish.......

#9 Type "S"
...Climacoaty

Page 2 of 3

Y S -
Corrosion Resistance
Kesternich Resuits (DIN 50018, 2.0L)
€© 20 Cycles - 10% or less red rust
Salt Spray Results {ASTM B117)
€& 500 hours - 10% or less red rust
-, -
Part# Length Material Applications
Attachment Range
| Hi-Loy
Up to 5/8" Material
Thickness to Wood
2151500* 1 9x 1-1/4"
3/8" - 718" Materiai
Thickness to Steel
Up to 1" Material
Thickness to Wood Cement Board to |
2153500 9x 1-5/8 38" to 1-1/4" Wood or Light
. Gauge Steel 26- ||
Material Thickness 20 Gauge !
to Steet g
Up to 1-3/4"
Material Thickness
2155500 || 9 x 2-1/4" to Wood
1" to 1-7/8" Material
Thickness to Steel
él stz |
| - o (13/8" to 3/4" Material
2156500 8x1-1/4 Thickness
I— Cement Board to
* Eyan 3/8" to 1-1/8" Steel Studs 20-
21595007 | 8x 1-5/8 Material Thickness 12 Gauge
« 11" to 1-3/4" Material
2139500 8x 2-1/ Thickness

*“Fully Threaded

XXXXXXX - Now available in small hox packaging.

http://itwbuildex.com/rockon.htm
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Rock-On Page 3 of 3,

Performance Data

. — Pullout Values in Steel (Gauge) J
T w2 o6t [z

[s-12y| 120 | 191 | 239 | 285 || 470 || 663 [ 910 |[ 1424 ]

Hi-

Loy | 163 | 242 || 314 || 370 | - - -
© Wood (Embedment)

#2 SPF2X 4

1 I 7 T

[ Hi-toy || 223 || 312 | 555 | 676 |

[ sheetStecl Gauges

Gﬁt‘)ge L12 14 || 16 || 18 || 20 || 22 | 24 ’726

Jeoocimal Fms" 075" (| .080" .048”( 036" || .030"| 024" {7.018"
|Equivalent]|

[

The values listed are ultimate averages achieved under laboratory conditions and
apply to Buildex manufactured fasteners only. Appropriate safety factors should be
applied to these values for design purposes.

Information: submit a request or contact, dpinto@itwbuildex.com

:
i
'

£ ICRA|

Last modified: July 12, 2002

Copyright ~ \1988-2002: [TV Buildex. All trademarks or registered trademarks used are tradermarks of ITW Bulldex and Illinois Tool Works, Inc. [TwW
Buildex Privacy Policy

- An independent, non-profit content rating organization.

ITW Buildex uses WebTrends Live to analyze traffic to this web site. WebTrends Live does not create individual profites for visitors. Unlike sotna
tracking services WebTronds Live does not have a database of individual profiles for each visitor. WebTrends Live only collects aggregate data. For
mare information about WebTrends Live privacy policy, please click here,

Sand mail to: kehmisz@itwbuildex com MAIP with questions of comments about the webpage.
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Alpha Systems One-Part Polyurethane Adhesive System Page 1 of 2

One-Part Polyurethane
Adhesive Sysiem

THE ALPHA 5100
SYSTEM

The Alpha 5100 system is
one-component
polyurethane adhesive.
P5100 1s used in the
manufactured housing
industry to bond the walls
and floor panels to the
framework of the house.

e

Alpha System's
componentry has been carefully desugned and field-
tested.

P5100 is technologically advanced one- component
moisture-cure polyurethane adhesive. P5100 is V.O.C.
free and meets or exceeds many industry standards.
During the curing process P5100 "foams-up" and this
feature creates unmatched gap filling properties. Other
adhesives usually shrink during the curing process. When
cured, P5100 is a rigid foam with great structural
integrity.

The utilization of the Alpha System allows home builders
to quickly apply two 1/16" diameter beads of P5100
Polyurethane Adhesive to required framework. The
moisture in the wood causes the polyurethane to foam-
up. During this "open-time" period, 15-20 minutes are
available to position required drywall panels or floor
decking, then fasten as required.

Alpha Systems Inc. first pioneered this system in 1989.
Today, nine of the top ten high volume manufactured
housing producers use P5100. These major
manufacturers enjoy a 90% plus reduction in "panel-
pops". 5100 also has out-performed all other adhesives
in the reduction and or elimination of floor squeaks. This

A23
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Alpha Systems One-Part Polyurethane Adhesive System Page2 of 2

proven system assists home builders in applying
dependable polyurethane adhesive in a fast, precise cost
effective waste free manner.

Available in 1/10 Gal Tubes, 52.9 Gal Drums, 316 Gal
Totes

Alpha Systems, Inc. 5120 Beck Drive Elkhart, IN 46516
Phone(800)462-4698 (219) 295-5206 Fax: (219) 522-2231
karijellison/@yahoo.com

Home | The Adpha Story | CPDM/TPO Roofing | Marine Flooring | Adhesives & Sealants | Polvurelhane
Systems | Solid Surface Matenal | Thermeforming Plastics | Injection Form Plastics | Other Products |

Contact Us
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