' TESTING
' LISTING
|NC EVALUATION

257 EAST RANDOLPH STHEET « NARBANEE, INDIAMNA ABS50 PHONE: 574-7732-5460
WAAMWUW.NTANC.COV » TESTLABENTAINLC.CONM FAX: 574-773-28732

NEGATIVE WIND PRESSURE TEST ON EXTERIOR SIDING
FOR MANUFACTURED HOUSING APPLICATIONS:
DOUBLE, 2X4, STUD GRADE STUDS ON 16-IN. CENTERS
wITH 3/8,24/0 RATED, OSB SHEATHING
FOR 90-IN. TALL EXTERIOR WALLS
WITH NOVIK HAND-LAID BRICK (0.090) SIDING FOR
WIND ZONE 111, CORNER

Prepared for:
Novik, Inc.
160 Des Grands Lacs,
St-Augustin-de-Desmanres, Québec
Canada, G3A 2K1

Phone: (418) 878-6161
Fax: (418) 878-6164
Web: www.novik.com

Test Report: TLO81704-41
I[ssued; September 13, 2004

Prepared By:
Dale Arter
Director of Testing

Reviewed By:
John Weldy P.E.
Test Engineer

APR 18 2005

This repart contains only findings and results arrived at after employing the specific fest procedures listed herein. It does not constitute a
recommendation for, endorsement of, or certification of the product or miaterial tested. NTA, Inc. makes no warranty, expressed or
implied. excepl that the test has been performed. and a report prepared, based upon the specimen furnished by the client. Extrapolation of
data, from the test data provided herein, to the batch or lot frem which the specimens were obtained may not correlate and should be
interpreted with exireme caution. WTA, Inc. assumes no responsibility for variations in quality, composition, appearance. performance, or
other Teatures of similar materials produced by the client, other persons, of undeér conditions over which NTA, Inc. has no control. NTA
Tne. has issued this report for the exclusive use of the client to 'whom it is addressed. Any use or duplication of this report shall not be made
withaut their consent. This report shall only be reproduced in its entirety. o
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1. INTRODUCTION
NTA, Inc. conducted negative uniform wind pressure load tests on Hand-Laid Brick
(0.09-in. x 19-in. x 48-1n.) exterior siding for Novik, Inc. of St-Augustin-de-Desmaures,
Québec, Canada, The purpose of this evaluation is to assess the suitability of Novik
exterior siding, subjected to simulated negative wind pressure in accordance with Section
3280.305 of the Federal Manufactured Home Construction and Safety Standards
(FMHCSS), for use in manufactured home construction. General test parameters and
pass/fail criteria, in accordance with the FMHCSS, are summarized in Table 1, below,
All tests were conducted at the NTA Test Laboratory located in Nappanee, Indiana.

Table 1: Test Parameters

Parameter Value
FMHCSS Wind Zone H)
Corner/Non-Corner Comer
Design Pressure 58 psf
Deflection Limit L/180
Clear Height, h 90-in.
Specimen Width, w 48-in.

2. TEST PROGRAM

2.1. DESCRIPTION OF TEST SPECIMENS :
Three similar test assemblies were constructed from the sample siding material provided
by the client. Spacing of the fasteners consisted in one fastener in the middle of the
siding using the hole provided and 5 more fasteners using the slots provided even]&
gpaced across each section of siding. All the siding was fastened in accordance W}‘th the
manufactures installation instructions. Fasteners were also installed with at least 1/32 of
space between the fastener and the siding also described in the manufacturer’s
instructions manual ‘
All commonly available construction materials were obtained by NTA. A summaty of
the construction materials is provided in Table 2, with a summary df the attachment
methods provided in Table 3. A construction diagram is provided i the Appendix
(Figure 1}. A sample diagram of the siding is provided in the Appéndix (Figure2)
During construction an oversized polyethvlene sheet (6 mil) was p]gced between the wall
framing and the exterior sheathing. This sheeting will apply the u.n;form pressure for

{esting.
Table 2: Materials
Location Material
Studs Single. 2x4 SPF Stud Grade, 16-in. oc,
Top Plate Single, 1x4 SPF Un-Graded
Bottom Plate Single, 1x4 SPF Un-Graded
Exterior Sheathing 3/8-in. O8B , 24/0 Rated, By Weyerhaeuser Structurwood.
Exterior Siding Hand-Laid Brick Exterior {0.090) Siding
!
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Table 3: Fastening Schedule

Quantity or
Connection Fastener Spacing
Top Plate-to-Studs 15 Ga. x 7/16-in. x 1-3/4-in. Staple 3
Bottom Plate-to-Studs [5 Ga. x 7/16-in. x [-3/4-in. Staple 3
Exterior Sheathing 16 Ga. x 7/16-in. x [-1/2-in. Staple 6/6
1 in center
Exterior Siding 0.122 x 1-1/2-in. Galvanized Roofing Nail hole, 5 evenly
spaced

2.2. TEST PROCEDURE
The test procedure is based on ASTM E72%, Section 11; however, the loading stages were
modified to correspond with those required in the ultimate load test procedures found in
Section 3280.401(b) of the Federal Manufactured Home Construction and Safety
Standards. Accordingly, the test setup consists of a vacuum chamber with an open side
slightly larger than the test assembly, as shown in Figure 3. A vacuum pump and
manometer connection provide a means to apply and monitor the applied pressure. The
samples are placed with the exterior sheathing facing inward, thereby placing a negative
force an the exterior sheathing. The polyethylene sheeting is pleated to accommodate the
specimen deflection and then sealed to the chamber.

Instrumentation consists of a water manometer and dial indicators. The water manometer
has a resolution of 0.1 inches of water for pressures up to £72.0 inches of water. Dial
indicators, with a resolution of 0.001-in., are positioned along selected studs to take
deflection readings at midspan and at the supports. For specimens with studs spaced at
16-in. centers, the center two studs are gauged, using a total of six dial gauges. For studs
spaced at 24-in, centers, only the middle stud is gauged, using a total of three gauges.

For testing, each specimen is loaded monotonically at approximate ¥ live load pressure
increments. Upon reaching each loading stage, applied load is maintained for not less
than 10 minutes priotr to reading the dial indicators. Once the dial indicators have been
read, the pressure is increased to the next loading stage. This procedure is followed
through pressure corresponding to 1.25 times live foad. After which, the dial gauges are
removed and the pressure is increased to 2.5 times live load. Once this pressure had been
maintained for not fess than 10 minutes, the pressure is further increased to ultimate. At
ultimate, the peak pressure and mode of failure are noted. Ultimate is taken as the point
where the specimen exhibits rupture, fracture, or excessive yielding. Any failure or
observations at any point during the test are duly noted.

The applied pressure, in inches of water, is converted to pounds per square foot (psf)
using the fallowing conversion:  inch of water column = 5.2 psf.
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3. TEST RESULTS
A total of three specimens were tested using the procedure outlined herein, The ultimate
loads and service load deflections for each specimen are presented in Table 4, below.
This table also provides the average assembly strength and compares it to the required
pass/fail criteria.

Table 4: Test Results

| Ultimate Service Load
_ Specimen | Pressure (psf) Deflection (in.) Failure Mode at Ultimate

1338 193 0.254 ___Failure at Top Plate _
1339 197 0.271 Left Stud failure at Top Plate
1340 222 0.266 Middle Right Stud Failed at Top Plate

Average A

Ultimate 204 0.263 | —

Evaluation -

Criteria w i -

Overall

Result Pass Pass -

? As_r—équired by the FMHCSS', which requires a factor of safety of 2.5 against failure and
L/180 deflection limit under service level loads.
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5, CONCLUSION
Three similar assemblies were tested and assessed in accordance with the ultimate load
test procedures of the FMHCSS. The conditions of test'and overall findings are
summarized in Table 5, helow.

It must be noted that NTA, Inc. did not oversee or verify the sampling procedure used by
the client when selecting the sample material. The data provided herein were obtained
and assessed in accordance with FMHCSS test procedures and criteria and should not be
used for other types of construction. For use in manufactured housing, these findings and
results are subject to DAPIA review and approval.

Table 5: Conclusion

Overall

Specimen Test Conditions Result
Novik, Hand-Laid Brick (0.090) Siding Wind Zone 111 Pass
Fastened and constructed as detailed herein Corner o

TEST PERFORMED BY:

Dale Arter
Director of Testing

REPORT REVIEWED BY: % £ éé/é/’

ohn Weldy P.E.
Test Engineer
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APPENDIX

TLOR1 70441 LD Data sheets.xls NTA, Inc.
Oul

Negative Wind Test for Wall Assemblies to be used in Manufactured Homes:
Specimen 1

Client: Novik " Performed By: Gregg Tompos

Job Number: TLORIT704-41 Wiinessed By: Dale Arter
Test Mcthod: FMIICSS, Section 3280401 ih), Ultiniate Load Test Proceduve
General: Apparatus: Assel No. Ambient Conditions:

Received: 8/17/2004 Length Mcasure: (0306 Ambicnt Temp.: 71.8 deg, F

Fabrication Date: 9/1/2004 Vacuum Table: 00023 Ambient RH.: 53%
Test Date: 9/372004 Manometer: 00337 Senor Assel No.: 00200
Test Location: WNTA, Test Facility ) Moistuee Meter: 00173

Nappanee. TN

Specimen Description: Loading Conditions:
Specimen Mo.. 01338 HUD Wind Zone: Zone 3 (Corner)
Clear Span: 90-in. Design Prossure: 58 psf
Width: 48-in, Deflection Limit (L/180): 0,3+,

Framing: {2} 2x4 stud SPF 16 ofe-in. oc
Ext. Sheathing: Weverhacuser 0.373 OSB
16 ga x 7/16 x 1 1/2-in. staple 6/6-in. oc cdge/Geld
Exi. Siding: Novik Hand-laid Brick Polypropylene(0.0918666666666667-in. flange thick.)
(6 4d x 1.5-in. Roofing nails random-in. oc
Int. Sheathing: nene

Waod MC: 10.2% - 14.9%

Specimen 1 Ultimate Load Test Deflection Daia

Left Stud Deflection (in.} Right Stud Deflection (in.)
Applied Top Mid Bottom Top Mid Bottom
Pressure | Support Span Support | Support Span Support
Load Stages|  (psH KI246 00234 00245 00081 00253 00077
0 (RET) o 0.000 (1000 0.000 0.000 0.000 0.000
“1/4LL, 146 0.024 0.G79 0.029 0.033 0,083 (0.024
172LL 29.1 0.046 0.162 (.033 0.055 0.17¢ 0.049
JALL 43.7 0.071 0.240 0.072 0.079 0.261 0.070
) LL 58.2 0.095 0.339 0.005 0.103 0.362 0.094
SA4LL 72.8 0.117 0.430 0.11a 0126 0.460 0.118
3201 144.6 -- - -~ - n -

Net LL Deflection: (.234-in, at 58 psf
Ultimate Uniform Eoad: 193 psf
Failure Maode: rop plate broke

This report comains only findings and results arrived al afior cmployving the specific test procadures listed hersin. Tt does not comstitute a recomumendation Ffor,
endasement of. or certification of the product or material fested. NTA, Inc. makes no warramty, expressed or implied, except that the test has been performad, and a
veport prepared. based upon the speeimen furnished by the client. Extrapolation of data. fram the test data pravided berein, to the baich or Iot from which the specimens
were obtained may not correlate and sheuld be inferpretad with exireme caution, NTA. Inc. assumes no raspensihility for variations in quality, eemposition, appearance,
performance, or other features of similir materials produced by Me elient, other persons, or tader conditions over which NTA, Inc, has no conleol, 314 Ine. has issued
this raport for the exelusive use of the chient to whomt it is addressed. Any use or duplication af'this report shall not be made without their consent. This report shall onty
bereproduced in its entirety.

Created By: Eric Tompos Tssucd /Revised 0R/30/04

Reviewed & Approved Tiy: Tale Arter I of'd
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APPENDIX

TLO81704-41 HUD Data sheets.xls

Out

Client:
Job Number;
Test Method:

General: Apparatus:
Received: 8/17/2004 Length Measure:
Fabrication Date: 9/1/2004 Vacuurn Table;
Test Date: 9/2/2004 Manometer:
Test Location: NTA, Test Facility Moisture Meter:

Specimen No.:

NTA, Inc.

Negative Wind Test for Wall Assemblies to be used in Manofactured Homes:

Specimen 2

Novik
TLO81704-41

Performed By: Gregg Tompos
Witnessed By: Dalc Arier

FRAHCSS, Secrion 3230.4011D), Ultimate Load Test Procedure

Nappanee. 1N

Specimen Description:
01339

Clear Span: 90-in.

Assct No. Ambient Conditions:
003006 Ambient Temp.: 72.2 deg. T
00023 Ambienl R.H.: 49%
00023 Scnor Assct No.: 00200
00173

Loading Conditions:
HUD Wind Zone: Zone 3 (Corner)
Design Pressure: 58 psf

Widihy: 48-in.
Framing: (2) 2x4 stud SPF 16 o/c-in. oc
Ext. Sheathing: Weverhacuser (.373 OSB
16 ga x 7/16 x | 1/2-in. slapte 6/6-in. oc edge/field
Ext. Siding: Novik Hand-Laid Brick Polypropylenc(0.0918666666666667-in. flange thick.)
(6} 4d x 1.5-in. Roofing nails random-in. oc
none

Deflection Limit (L/180%: 6.5-in.

Int. Sheathing:

Waod MC: 10.2% - 14.9%
Specimen 2 Ultimate Load Test Deflection Data
Left Stud Deflection (in.) Right Stud Deflection (in.)
Applied Top Mid Bottom Top Mid Bottom
Pressure |  Support Span Support | Support Span Support
Load Stages {psf 00246 00254 (0243 00081 (0253 00077
I (REF) 0.0 0.000 0.000 0.000 0.000 0,000 06,000
1M4LL 4a 0.034 0,091 0.028 0.035 0.091 0.021
1211, 29.1 0.059 0.176 0.056 (0.058 0177 0.043
JM4LL 437 0.083 0,273 0.083 (0.081 0.277 0.069
LL 582 0.106 0,369 0.106 0.102 0.373 0.092
SM4LL 718 0.132 (0.473 0.131 0.128 0,485 0117
S2LL 1446 -~ .- -- - - -

Net LL Deflection: 0.271-in. at 58 psf
Ultimate Uniform Load: 197 psf
Failure Mode: Zefi stud disengaged from fop plate

This report conlains only lindings and resulis arrived al afler employing the specific test procedures listed herein. [L does nol constilute a recommendation for,
andorsement af, or certification of the product or material lested, NTA, Inc. males no warranty, expressed or impliad, except that the test has been performed, and a
repart preparad, based upon the apecimen furnished by the elient. Fxtrapolation of data, trom the test data provided herein, 1o the baich or Toi from which the specimens
ware obdained may not canclate and shouled ba intorprated with oxtreme caution. NTA, Ine. assumes no responsibilily For variations in cquality, composition, appearance,
pertormance, or other features ol similar materials produced by the clien, other persons, or under conditions aver which NTA, Tnc, has no eonirol. NTA Inc. has issued
this repert for the exclusive use ol the elient lo whom iU is addressed, Any use or duplication of this repurt shall not be made without their eonsent, “Uhis report shall only
be repraduced i its cntirety.

Tssicd MRevised 08.730/04
2ol

Crealed By: Erte Tompos
Reviewed & Approved By: Dale Arter
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APPENDIX

TLAOR1704-41 HUD Data sheets.xls NTA, Tnc.
Out .
Negative Wind Test for Wall Assemblies to he wsed in Manufactured Homes:
Specimen 3
Client: Novik Performed By: Gregg Tompos
Job Number: TLO81704-41 Witnessed By: Dalc Arter

Test Method:

FAHACSS, Section 3280,401h), Lltimate Load Test Procedire

General: Apparatus: Assct No. Ambient Conditions:
Received: 8/17/2004 Length Measure: 00306 Ambient Temp.: 74.2 deg. F
Fabrication Date: 9/1/2004 Vacinm Table: (0023 Ambient RH.: 51%
Test Date: 9/2/2004 Manomecter: (W23 Senor Asset No.: 00200
Test Location: NTA, Test Facility Moisture Meter: 00173

Specimen No.:

MNappanez. IN

Specimen Description:
Q1340
Clear Span: 90-in.
Width; 48-in,
Framing; (2) 2x4 stud SPF 16 ofc-in. oc

Loadiang Conditions:
HUD Wind Zonc: Zone 3 (Carner)
Design Pressure: 58 psf
Dellection Limit (L/180): 0.5-in,

Ext. Sheathing: Weverhacuser 0.375 OSB

In

16 gax 7/16 x 1 }/2-in. staple 6/5-in, oc edge/feld
Ext. Siding: Novik Hand-Laid Brick Pelypropylenc(0.0918666666666667-in. flange thick.)
{6) 4d x 1.5-in. Roofing nails random-in, oc

1. Sheathing; nome

Waod MC: 10.2% - 14,9%

Specimen 3 Litimate Load Test Deflection Data

Left Stud Deflection (in.) Right Stnd Deflection (in.)
Applicd Top Mid Bottom Top Mid Bottom
Pressure | Support Span Support | Support Span Support
Load Stages|  (psh 00246 00234 00245 (0031 00253 no077
0 (REF) 0.0 0,600 0.000 0.{KK) 0.000 0.000 0.000
1/4LL 15.6 0.038 0,122 0.062 0.036 0.110 0.061
1/2LL 29.1 0.059 0.203 0.089 0.057 0.192 0.095
3/4LL 437 0.081 0.298 0.112 0.07% 0.277 0,117
LIl 582 0.101 0.401 0.133 0.100 0.368 0.140
S/4LL T8 0.122 (0.506 0. i34 0.121 0.460 8163
52LL 144.0 - - - -- - -

Net LL Deflection: 0.266-in. at 58 psf
Ultimate Uniform Load: 222 psf
Failure Mode: middle right stud failed from top plate

This report contains only findings and results arrived at alter employing the spaeific 128t procedures listed herein. Tt doss not consfilute & reconmmendation for,
andorsement ofl or vertilication of the product or material tested. WPA, Tne. makes no warranly, ewprassed or implied, excepl that the Lest has boen performed, and o
report prepared, based upon the specimen furnished by the elient, Txtrapolation of data, from the test data provided herein, fo the baich or lot from which the specinens
were obtained may not correlate and shouid he interpreted wilh extreme caution, NTA, [nc, assumes no responsibility for variations in quality, composition, appearance,
performance, or other Features of sinilar materials produced by the client, other persons. or under conditions over which KT A, Inc, has no control. T4 Inc. has {ssued
this raport for the exclusive use of the cliznt to whom it is addrassed. Any use or duplication of this report shalt nat be made without their consant. This report ghall only
e reproduced in ity entirety.

Tssued ‘Revised 08/30/04
Jof4

Croated By: Eric Tompos
Reviewed & Approved Ty Dale Arler
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APPENDIX

TLORIT04-4] FIUID Data sheets. ks

NTA, Inc.
Ol
Negative Wind Test for Wall Assemblies to be used in Manufactured Homes:
Results Summary
Client: Novik Performed By: Gregg Tompaos
Job Number; TLD81704-41 Witncssed By: Dale Arter
Test Method: FAIHCSS, Section 3280.4017b), Ultimate Load Test Procedure
Specimen Description: Loading Conditions:
Clear Spai: 90-in. HUD Wind Zong: Zone 3 (Corner)
Widih: 48-in. Design Pressure: 38 ps(’

Deflection Limit (L/180Y; 0.5-in.
Framing: (2) 2x4 stud 5PF 16 o/c-in. oc
Ext. Shealhing: Weverhaeuser 0.373 OSB3
16 gax 7706 x I 1:2-in. siaple 6:6-in. oc edgesfield
Ext. Siding: Newik Haud-Laid Brick Polvpropylene(D.0918666666666067-in. flange thick.)
{6} 4d x 1.3-in. Roofing nails random-in. oc
Int. Sheathing: nane

Wood MC: 10.2% - 14.9%

Overall Test Results

Ultimate  Service
Specimen Pressure  Deflection
Speeimen No. (psh) {in}
1 01338 193 0.254
2 0133% 197 0.271
3 01340 222 0.2066

Average Ultimate Pressuve: 204 psf, Pass (38 psf x 2.5 = 145 psf min.)
Average Midspan Deflection®: 0.263-in., Pass (L/180 = 0,5-in.)

* Midspan deflection less the avérage of (he support deflections,

This report containg only findings and results arrived at after emplaying the speeific test procedures listed herein. It does nol constitule a recommendation for,
endorsement of, or certification ol the product or malerial tested. N'TA, Inc. makes no warranty, expressed or implied, exeepl thal the test has been performed, and a
repant prepared, based upen the specimen furnished by the client. Extrapotation of data, from the test data provided herein, to the batch or lot from which the specimens
ware nblained may nol correlate and should ha interprefed with extreme caution. NTA Tno. assumes no responsibility for variations in quality. composition, appearance,
perfarmance. or other fzatures of similar materials produced by the client. other persons, or under conditions over which NTA, Inc. has o conral. N'T'A Inc. has issued

this raport for the exclugive usé of the client to whom it is addressed. Any use or duplication of this report shall not be made without their consent. This repart shall only
be reproduced in fls anlfroty.
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