Arthur Mintie LATICRETE International, Inc.  Tel. 203.383.0010
Directot; One Laticrete Park North Toll Free 8600.243.4788
Technical Services Bethany, CT 06524-3423 USA  Fax. 203.393.1948

amintie@laticrete.com

LATICRETE www.laticrete.com

TO: LATICRETE Technical Sales Representatives

RE: LATICRETE® Masonry Vencer Installation System™ (MVIS) Test Report

LATICRETE is pleased to announce another industry first. Attached you will find an independent test
report confirming that LATICRETE® MVIS™ performs equally 1o code approved conventional lath and
plaster installation systems for adhered masonry veneers.

Part one of the report (Intertek report # 3196773TOR-009) describes the testing of various thin bed
LATICRETE MVIS assemblies. All 18 assemblies, tested in accordance with ASTM E-330-02, met and
exceeded the standard range of wall defiections; including the 2009 International Building Code prescribed
standard of 1./600 (sections 1405.9 [2006] and 1405.10 [2009]).

Part two of the report (NGC-WL —1003) describes the testing of conventional lath and plaster adhered
manufactured stone and thin brick assemblies. Both assemblies were tested in accordance with ASTM
E330-02 and met the same performance requirements described above.

The testing confirms that the performance of the LATICRETE MVIS assemblies performed equal to
existing code approved conventional lath and plaster systems.

LATICRETE has developed adhered masonry veneer installation systems that are permanent, high
strength, freeze/ thaw stable and protected from water intrusion. Backed by the LATICRETE® 25 Year
System Warranty*, LATICRETE MVIS allows for increased productivity of adhered masonry veneers,

In the very near future, LATICRETE International, Inc. will secure an International Code Couneil
Evaluation Service Report (ICC-ES) for LATICRETE MVIS. We hope that the attached LATICRETE
MVIS test report helps you to secure additional specifications and sales.

Feel free to contact us with any questions or concerns.

Regards,
(icta 77
Arthur Mintie CSI, CDT
Director, Technical Services
LATICRETE International, Inc.
Ce LATICRETE Sales Representatives

Letter # AM/am 045 —~ LATICRETE MVIS Test Report Cover Letter [20 October 2010}
* Please refer to LATICRETE International, Inc. warranty data sheet 025.0 for complete details

LATICRETE International, Inc. » One LATICRETE Park North = Bethany, CT 06524-3423 USA
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TEST REPORT

PRODUCT EVALUATED: Wall Assembly Test Frames
EVALUATION PROPERTY: Structural Performance

Report for National Gypsum Company of assembly and test witnessing of
test frames for structural performance conducted in accordance with a
modified ASTM E330-02, “Standard Test Method for Structural
Performance of Exterior Windows, Doors, Skylights and Curfain Walls by
Uniform Static Air Pressure Difference”

"This repott is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek
and its Client. Intertek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek
assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or
damage occasioned by the use of this report. Only the Client is authorized to permit copying or distribution of this
report and then only in its entirety. Any use of the Intertek name or one of its marks for the sale or advertisement of
the tested material, product or service must first be approved in writing by Intertek. The observations and test results
in this report are relevant only to the sample tested. This report by itself does not imply that the material, product, or
service is or has ever been under an Intertek certification program.”
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Report for National Gypsum Company of assembly and test witnessing of test frames for
structural performance conducted in accordance with a modified ASTM E330-02,
“Standard Test Method for Structural Performance of Exterior Windows, Doors, Skylights
and Curtain Walls by Uniform Static Air Pressure Difference”
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2 Introduction

Intertek has witnessed the installation and sfructural (wind load) testing of various wall
assemblies, A total of eighteen wall assemblies were assembled and tested (3 different types of
cladding materials, 2 different structural systems, 3 samples of each). The wall components
were sampled at various manufacturing locations and then shipped to NGC Testing Services in
Buffalo, NY for assembly and testing.

Structural testing of the assemblies was conducted in accordance with the methods of a
modified ASTM E330-02, “Sfandard Test Method for Structural Performance of Exterior
Windows, Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference” and
evaluated against International Building Code sections 14056.9 (2006) and 1405.10 (2009).The
sampling, assembly and test witnessing dates are outlined below.

3  Material Sampling and Assembly and Test Witnessing

Task Product / Test Inspector Date Location
Materia! Sampling permaBase Cement | Jefirey Patterson | February 17,2010 | Unifix, Bromont, QC

Laticrete Masonyy Laticrete, Intl Inc.,

Material Sampling David Ohedzinski March 25, 2610

Pointing Mortar Bethany, CT
. . Laticrete Masanry . o Laticrete, infl Inc.,
Material Sampling Veneer Mortar David Obedzinski March 25, 2010 Bethany. CT
Material Sampling Laticrete Hydro Ban David Obedzinski March 25, 2010 Laticrete, Int! Inc.,
Bethany, CT
. . Witness assembly of . . Aprit 19, 20, May
Assembly Witnhessing masonry on test walis Claudio Sacilotto 14, 2010 NGC, Buffalo, NY

Structural test on wadl Claudio Sacilotto May 10, 11, 12, 14,

assemblies 28,2010 NGC, Buffalo, NY

Test Witnessing
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4  Sampled Materials

Qcteber 15, 2010
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41. CEMENT BOARD
- PermaBase® Cement Board 1/2"x4'x8’
- Manufacturer — National Gypsum Company
- Lot/Serial No. BRO 02-17-10 09:06

4.2. WATERPROOFING MEMBRANE
- Laticrete Hydro Ban™
- Manufacturer — Laticrete Internaticnal Inc.
- Lot/Serial No. 372931

4.3. MASCNRY ADHESIVE
- Laticrete Masonry Veneer Mortar
- Manufacturer - Laticrete International Inc.
- Lot/Serial No. 371788-001 MFG 03/10
= 373157-005

4.4. MASONRY GROUT
4.4.1. laticrete Masonry Pointing Mortar - Gray
- Manufacturer — Laticrete International Inc.

- Lot/Serial No. 372655-001 MFG 03/10

4.4.2. Laticrete Masonry Pointing Mortar - Almond
- Manufacturer — Laticrete International Inc.

- Lot/Serial No. 367073 4 MFG 11/09
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5.2

5.3.

5.4,

5.5.

5.6,

FIBERGLASS-COATED GYPSUM SHEATHING

5/8" thick

CDX PLYWOOD
172" thick

GYPSUM BCARD
5/8" Type X Gypsum Board

CEMENT BOARD FIBERGLASS TAPE
4"x150

GALVANIZED STEEL STUDS
Generic Manufacturer - 6" wide 18 Ga

MASONRY VENEER UNITS
5.6.1 Manufactured Stone

5.6.2 Natural Stone

5.6.3 Thin Brick
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6 Test Sample Assembly

6.1. ASSEMBLY OF BED BASE on WOOD FRAMES
The bed base on wood frames was constructed in the following manner:

- 1/2" thick CDX plywood nailed to 2x4 wood stud frame (16" spacing) with 6d
common nails. 6 mil polyethylene sheet was applied between the plywood and studs.
The polyethylene sheet overhung the perimeter approximately 12". Nails were
spaced 6" around perimeter and 12" on intermediate studs

- 1" thick rimboard was affixed to each end of the test assembly with six #10 screws

- 1/2" thick PermaBase® cement board was screwed onto CDX plywood with 2-1/4"
corrosion-resistant screws. Screws were spaced 6" around the perimeter and along
intermediate studs. Af 8" mark, a second sheet of PermaBase® cement board was
butt joined next to full sheet. The joint was treated with veneer mortar (about 1/16"
thick) and 4" wide cement board fibreglass tape.

- Two coats of Hydro Ban™ were rolled on covering the PermaBase® cement board
and fibreglass tape (0.030" total wet thickness)

- B/8" gypsum board was placed on back of the assembly and screwed to the studs
with 1-1/4" screws and spaced 12" throughout.

6.2. ASSEMBLY OF BED BASE on METAL FRAMES
The bed base on steel frames was constructed in the following manner:

- 5/8" thick fibreglass-coated gypsum sheathing was screwed into 6" 18Ga galvanized
steel stud frame (16" spacing) with 1-1/4" screws. 6 mil polyethylene sheet was
applied between the fibreglass-coated gypsum sheathing and studs. The
polyethylene sheet overhung the perimeter approximately 12", Screws were spaced
12" around the perimeter and on intermediate studs.

- 1" thick rimboard was affixed to each end of the test assembly with six #10 screws

- 12" thick PermaBase® cement board was screwed onto plywood with 2-1/4"
corrosion-resistant screws. Screws were spaced 8" throughout. At 8" mark, a second
sheet of PermaBase® cement board was buit joined next to full sheet. The joint was
treated with veneer mortar (about 1/16" thick) and 4" wide cement board fibreglass
tape.

- Two coats of Hydro Ban™ were rolled on covering the PermaBase® cement board
and fibreglass tape (0.030" total wet thickness).

- 5/8" gypsum board was placed on back of the assembly and screwed to the studs
with 1-1/4" screws and spaced 12" throughout.
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6.3. ASSEMBLY OF MASONRY VENEER UNITS AND GROUTING

Three different types of masonry veneer units were applied to the fest frames (natural
stone, manufactured stone and thin brick.):

6.3.1.

6.3.2.

MIXING OF MORTAR

The mortar was mixed as per the instructions on the bag. 6.25 quarts (5.9 {) of
water was added per 40 Ibs bag. The mixture was thoroughly mixed and then
allowed to slake for approximately 5 minutes and then mixed again.

The grout was also mixed as per the instructions on the bag. 4 quarts (3.8 f) of
water was added to each 50 lbs bag).

ASSEMBLY OF MASONRY VENEER UNITS AND GROUTING

The masonry veneer units were brushed on the back to remove excessive dust
and loose stones. laticrete Masonry Veneer Mortar was applied to the bed with a
square notch trowel (1/2" x 172" x 1/2"). The masonry veneer units were laid on
the test hed. A spacing of 3/18" separated each masonry unit. Once the veneer
mortar cured, the test samples were grouted. The grouting process was
conducted with a grout bag and small amounts of water were added as required
to wet the grout and ease the grouting process.
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7  Testing and Evaluation Methods

7.1 DEVIATION FROM ASTM E330-02
Structural performance testing was conducted in one direction only (negative wind load
direction). Deviation from the standard procedure was based on the reasonable
assumption that negative wind load testing would be the weakest direction, and
therefore positive wind load testing was not evaluated. Because of this, the preload
pressure {one-half of the test pressure) was not applied prior to the application of the
test pressure.

7.2 STRUCTURAL PERFORMANCE (UNIFORM LOAD TESTS)

A modified Uniform Load Deflection test was conducted in accordance with ASTM E-
330-02 "Standard Test Method for Structural Performance of Exterior Windows, Curtain
Walls, and Doors by Uniform Static Air Pressure Difference,” Procedure A. The test
sample was installed into NGC's Structural Performance Test Frame apparatus. The
NGC Structural Performance Test Frame apparatus is set up such that the ends of the
sample are fixed against the apparatus. Only one deflection point (at the center of the
test sample) is set up at the center. (An assumption is made to ensure that there are no
net deflections at the ends of the specimen).

The sample was sealed to the test apparatus. A negative wind load test pressure was
applied to the sample until a deflection outlined below was achieved. The test pressure
was measured after maintaining the load for 10 seconds. The test sample was observed
{through the portholes) and inspected for cracking of the mortar or deterioration of the
test sample.

Test span:120 inches Deflection
1. Span/960 0.125"
2. Span/840 0.143"
3. Span/720 0.167"
4. Span/600 0.200"
5, Span/480 0.250"
6. Span/380 0.333"

After two minutes with the pressure released, the residual deflection of the test sample
assembly was recorded. Once complete, the samples were subjected to a pressure that
corresponded to the next deflection level.

The deflection measurement of the test sample was measured on the interior side of the
gypsum board. Simultaneous measurements of the sample were also recorded at the
back of the fibreglass-coated gypsum sheathing/plywood on the exterior side of the
steel/wood studs.
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8 Testing and Evaluation Results
MANUFACTURED STONE ON METAL STUDS
'S X
“Test - |Manufactured Stone ~-Load Applied . Assembly Deflaclion - Assamb!y Reﬂduai Dafl. . Back ofPanei Deﬂachon B ck orFane Re duai Def!
Sleel Studs WO | psi-Pa - : I Tnehes | mm: ] .. inches - L dnghas ] i ] S :
50 {26.0}1245 660 0.125 3.18 0.033 0,33 0.145 3‘68 0042 107
[Frame ﬁpan o) | 54 [28.9]14345 840 9.143 363 0.038 0.98 §.162 4.11 0.047 1.19
| 120" ] 54 [33.3]1594 720 0.167 4.24 0.048 1.22 0.185 4.70 G054 1.37
78 [406 11943 500 Q.20¢ 508 0.057 1.45 09.218 5.54 0.082 157
Test Date ] “Temp (°F) | Humicity " 10.1]52.5]2518 480 0.250 6.35 0.073 1.85 0.274 5.86 0.070 1.78
12-May-10 £1.7 ] 48% 14.0 | 72.8 [ 3487 380 0.333 B.AG 0.085 247 {.360 8.14 0.085 216
Fature Coemments: no falures observed
Max| 26.8 [139.4| 6676
I3 ast I'Manufaclured Stone 1 shoad Appled” o Agsenbly Defi'_«:_:_l_ign Assembly Rasuﬁual Dedl. Back of Pane| Deflecnun Back olPanal Rasmualnaﬂ
I ] Steel Studs | [“wCivpsfi|-Pa: ST Cinehes 't am ] inghes o] " inches o] Lo s inshes R
35 118.2| 672| { 980 | 0.125 | 3.8 0.046 .47 7.138 361 0.066 142
[Erame b [epen— ] {43 121.5 1045 840 0.143 | 3638 0.054 1.38 0.159 404 0.066 168
{ 3 | 20" | 5.5 1288|1370 720 0.167 424 0.066 1.68 0.187 475 0.077 196
— 62 1323}1544 600 0.200 508 0.079 2.00 0.216 548 0.085 2.18
|TestDate |-Temp £°F) -{ -Humiddy | 80 141.6 11993 480 0.250 6.35 9.097 2.46 0.286 7.28 0.098 248
[[e-May10] 617 | 49% | 11.8 161.4 12039 360 | 0.533 | 646 0.118 3.00 0.346 8790 . 0118 350
Falure Comments: losi suction due to phastic lear: no faiures
Maxf 24.5 [127.5; 6103 0.650 16.51 observed
[ Tesi—  fManufaciured Stane  } Load Appled ™ ™ Assammy Deflaction -] ‘Assembly Residual Def# Back of Panel Defiecuon ~Back ofPanel ReszduaIOeﬂ :
i 3 {Steel Studs TWC | psfo| ‘Pa SU ] Cinchest] omm i ccinches ] i mme singhes ] i imm s T inehes SR
43 [22.4]1071 960 G.125 3.18 0.006 0.16 0.130 3.30 0.007 0.18
|Frams 1D rpan 1 4.8 [ 25.0]1196 840 0.143 363 0.010 0.25 0.146 371 0009 023
1 Fi 120" ] 6.0 [31.2]1495 720 0.187 424 0.014 0.36 0.171 434 0.014 {3.36
79 [41.1]1968 600 0.200 508 0.019 0.49 6.207 5.26 0.018 046
[TestDate | Temp (*Fp -] Humiddy | 110.7 [ 55.7 | 2665 480 9.050 | 845 [FE] 0.74 0955 675 0578 (&2
[13-May-10] 61.7 { 49% | [15.0[78.0]3736 360 0.333 5.4% 0.046 1.18 0,360 §.14 0.048 1.22
Failure Comments: no catastrophic faiiure
Maxf 29.2 |151.5{ 7273 0.701% i7.81

MANUFACTURED STONE ON WOOD STUDS

[FTestIManufaciured Stone | [-“Eoad Appited Assumbiy Deflection Assembly Res:dua! Daﬂ Back ‘of Pane! Denact;on ack ofPaneI ReslduaiDefl
| 1 JWood Studs FWCTopst-] Fa - cinches T -mm |- inches mm’ inehas o] i -
32 1168 | 707 “""%0 G128 | 3.8 0.010 025 TR
[Frame 10~ Jepan. ] |54 1577847 840 | 0143 | 383 0.04 036 0.150 [
| IEEZ | 38 119.8] 947 720 Q.167 4.24 0.018 0.45 0.175 445 0.020
4.3 122.4 11071 600 0.200 5.08 0.022 0.56 0.220 558 0.025
[Tost Date | Temp{F) ] Humlddy ] [ 5.4 | 26.1 | 1345 480 | 0.250 | 635 5.032 0.81 5260 560 G036
[10-May-1C] 62.1 [ 49% | 65 |34.3]15644 350 0.333 846 0.044 1.13 0.350 889 G050
Faluref 15.6 | 85.8 14633 Coemments: cracking of mortar joint at 12.6 WG no
Maxf28.7 [154.5¢ 7308 catasirophic failure. No dofl recorded al LAA60
~Test - Ihanufaclured Stone Load Applied - 5 Assembly Deflaction ‘Assembly Residual Defl. Back of Panel %DeTachun -
2 Wood Studs “WE|-psf [ Pa- LA inche st oomm inches " R - L iRChes - Jmm S
28 1461 697 960 0.125 3.18 5.009 0.24 0,145 FXY) 0.073 033
|Frama iD rpan 30 1156 747 840 0.143 363 0.013 0.33 0.160 4.06 0.0%7 043
3 1207 I 35 1182 872 720 0.167 424 0.018 0.45 0.184 4.67 0022 0.56
4.2 |21.8]1046 800 0.200 5.08 0.024 061 0.214 544 G030 0.76
[rest Date | -Temp (°F1 ] Aemidiy | | 5.0 | 26.0 | 1245 480 | 0.250 | 535 0.052 133 0.230 584 0051 130
[10 May-10l 62,1 j 49% | 58 {30.2 | 14458 360 0.323 8.46 0.084 2.14 0.330 338 D075 1.81
Fabure] 19.5 |102.0} 4882 0.160 4.06 Comments: eracking of morlar joint 21 19.6 "WGC: no
Maxf 298 |155.0] 7423 calaslrophic failure
{5 Tast - [Manufactured Stone ] [-Load Appiied - -.'-Assembly Deflaclion Assembly Resmual Defl. Back of Panal Defisction] ? Res:dualaeﬂ
{ 3 Wood Studs WG apst | Pa 1/ iinches | imm ] - Cinches MM iinches:|iiimim: sl mim
32 1166 797 960 0.12% 318 0.013 0.32 0.145 368 0353
Frame-ID. Bpan i | 35 1182|872 840 0.143 3683 0.015 0,39 0.157 3.89 064
| 2 120" ] 3.8 }19.8| 947 720 0.167 424 0.018 0.47 0180 457 0.71
4.5 F234 1121 [ 500 8,200 508 0.024 0,860 0.215 546 0886
TestData ] -Temp {*F) { Humidd 5.5 {28.6]1370 480 {.250 635 0.033 0.82 0.272 691 1.14
10-May-10 621 49% 6.8 {354 [1694 360 0.333 845 0.046 1.18 0.360 9.14 0.058 147
Failure{ 12.9{ 67.1 | 3213 1.400 35,56 Comments : cracking 61 Torar oint Al 12.9 WG, fo
Max] 30.2 1157.1| 7522 cataslmphic faiture
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“Tast- - AThin Brick 1 Load Applied 1 Assembiy Deflection Assembly Resqdual Detl. Back of Panel Oeﬂacuun Back orPanaI Res;dualDeﬂ
I 1 ISlee! Swds | spsf [ Patl  peoisinches fimm ] iaches il ime cinehes ] im 5 INChes S mm
23.4 | 1121 560 0125 318 0.008 0.14 0,152 3.85 6016 041
Frame 1D {Span- ] 25.0[1196 840 0.143 363 0.038 0.97 0.978 4.55 §.058 1.47
I 6 [ 1200 ] 286 [ 1370 720 10167 | 4.24 0.050 1.26 0,708 5.28 0.074 88
3281569 500 0200 | 508 0.073 1.79 0,359 6.38 0.098 249
Tesi Date - :Tomp {°F Hunudit 39.0 | 1668 [ 480 0.250 635 0.083 2.1 3.310 787 0116 295
25-May-10 73.9 58% 60,3 | 288% 360 0.332 846 0.099 2.52 0.412 10.46 0.135 3.43
Faiure Comments: e (@lures observed
Max 95,7 | 4583 0,520 13.21
FETest —[Thin Brick 1 dApplied --AS5ambly Dertecimn ~FAssembly-Residual Deft.- Back ‘of Panui Deﬂeclmn Back of Panel Res1dual Deﬂ
[ 2 Steel Studs. ] -psi- -Pa s --mches “Tm - mchesn. R L 'mches : mm oinches - T
37.3)7644] 1960 | 0.125 | 248 0.006 0.4 0-758 576 0076 G.46
[Frame o |'§pan ik | 3901868 840 | 0.143 | 363 0,609 0.3% 0,167 4.24 0622 056
| 1 200 | 447 12942 720 0,967 434 0.012 0.31 0,193 4.90 G027 069
52.0 (24814 660 0.200 508 0.017 0.42 0.230 5.84 0032 081
[TestDate | Tomp (Fy | Humiafy ] 62.4 ] 2989 480 | 0250 | 635 §.022 0.57 0.286 726 0 G40 102
[28-May-10] 739 | 58% | B2.7 | 3961 360 | 0.338 | 846 0.034 0.66 0.385 978 0056 142
Fadure Comments: te [2ieres observed
Max 133.2§ 8377 0.620 15,75
| Test = {Thin Brick ; :Load Applied -oAssembly Deflection - Assemhly Residuat Defi Back of Panel Deflection] - Back of Panal Resndual Deﬂ
| 3 Iglee\ Studs 1 psi-i-Fa’ S Vinehas | mm o inches e mm s Loinches i mmeo] i inehes M
41.1 1968 960 G125 3.18 0.001 Q.02 0.1869 4.29 §.022 Q.58
40.6 1543 840 0,143 363 0.003 (.08 0.185 4.70 0.027 069
41.6§1993 720 0.167 4.24 0.002 0.04 0.208 523 8027 069
48.9 | 2341 600 0.200 508 0.004 0.10 Q242 G6.15 0.032 081
Tesl Date {:Temp (°F) | Humida 6353029 480 0.250 635 0.015 0.37 0,300 762 0.043 1.09
Iﬁ@]ﬁaydtﬁ[ 73.8 | 58% | 80.1 {3838 350 0.333 846 0.030 0.75 0.350 997 0061 155
Faiure 163.5; 7348 0.780 19,81 Comments. TOR StTew al base sheared off
Wi ax|
THIN BRICK ON WOOD STUDS
{=*Testv{Thin Brick ::-Load Applied * Assernb1y Defiection Assembly Res:dual Defl.- Back of Panel Deflechon ‘Back of Panei Resrdual Defl
{ 1 TWood Studs ] -psiif i Pa L nehas [ omm F 7 iaches Sy bm s | esincnes ] Simm ] inehes LN
1144 548 %60 0.125 3.18 0,011 T8 | 0.7110 279 O 041
Frame 2. “{Span -+ 3.6 623 840 0.143 363 0.017 0.42 0.132 3.35 0.02¢ 061
& 120" 1611 722 720 0.187 424 0.023 0.58 C.150 3.81% 0032 081
1861 797 600 0.200 508 0.030 .77 0.195 4.95 £.040 1.02
21.31 1021 B0 | 0.950 | 6.35 0.057 1.45 0.240 510 0,068 773
10-May-10 64,3 48% 28.011245 360 0.333 846 0076 1.93 0.331 8.41 0.085 2.18
Faiure 117.8 5628 2.000 | 50.80 Comments: Top screwat base sheared off
Max] 134.2| 6426
EiTest ] Thia Brick { | toadApplied. Assembly Deflection - Assembly ﬁesudual Dé?m Back of Panel Ee?iachon Back of Panel Resxdual Deﬂ
| 2 Twood Studs 1 cpsfi]-Pa)  octs -l inches | omm ] inches -1 mm- inches - o mmes inohes D
12.5] 598 960 0.125 3.18 0.006 0.15 0.125 3.18 ¢.008 0,23
|Frame i span 161 ¥22 840 0.143 363 0.008 0.21 0.145 3.68 0.011 0.28
4 1 120" i 17.2| 822 720 0.167 424 Q.01 Q.27 0.167 4.24 0014 0.36
19,8 | 947 600 0.200 508 0.015 Q.37 0.200 5.08 0017 0.43
[Test Date '] -Temp (“ 4 - Humid 25011186 480 0.250 635 0.021 Q.52 0.250 6.35 0.024 061
[T May-16] 814 | 48%‘},‘! 31.2| 1485 380 | 0.332 | 846 0.022 0.82 0,330 838 G035 084
Faiurg 82.7 | 3861 Comments: cracking of morar joint al 158 "WC; no
Max 138.9] 6651 cataskrophic fature
F-Test = [Thin Brick | ‘Load Applied = “Assembly Deflection -5 Assembly Resdual Defl Back orPaneI De!lecuon Back of Panet Res:dual Daﬂ
[ 3 JweodSiuds i pof-[Pa| [ U [inches | mm: | ches -] .. mm - STAnches [ e BRI
12.51 598 950 0.125 3.18 0.005 .14 3125 318 0012
Frame 1 - Span 13.51 648 840 0.143 363 0,009 0.22 0.143 363 0016
I 7 { 120" 1 5.1 722 720 0,167 4.24 0.010 0.26 0.470 432 0018
1821 872 600 0.200 508 0.014 2.36 £.203 516 0023
[TestDate | Temp (°F) | “Humidity | 21.3[1021 480 0.250 635 0.022 0.55 0.292 £40 0.031
|11-May-10| 61.4 I 48% 2811345 360 0.333 8406 0.038 .97 0.340 864 0.046
Faiure: Comments: no faiures cbserved
M a 149.8| 7174
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NATURAL STONE ON METAL STUDS

[Frest “Iatural Stone (Granite) | [i“Load Applied - o Assembly Deflegtion 1 Assambly Residual Defl, Back of Parel Defection] = Back orPanaI Residual Defl.
i JMelal Studs ] PWC[psf]:Pa U mchas ~Lmm -] S inches M inches o lomm ] Hnches B M
] T T 0015 e T.142 361 D022 056
[Frame D o Jopan- o} [ 7.7 [204 |8 840 | 0.143 | 363 0.016 046 0165 419 0026 066
{ 9 120"} | 9.1 [473]2767 720 0.167 4.24 0.021 0.54 0.195 4.95 0.030 076
10.2 | 53,1 | 2541 600 0.200 508 0.025 0.65 0.238 G.05 0036 c.91
[TestDate § Temp (°F) -} Humidity - 12.4 | 64.5 | 3089 480 250 635 0.031 0.79 0.304 772 0.044 112
| ECETETALT I 169 |02.7 |9961] | 960 | 0.958 | 846 0.041 1.04 0.402 16.21 0,054 137
Fakure Camments: no f&iures obsernved
Max[ 315 [153.8[ 7846 0.835
[ Tast-|Natural Stone (Granite) { [ Load Applied” - Assembly Defloction ©-'{ Assemaly Resmiual Deil Back ofPaneI Deueclwn ~Back olPanaI Resmualﬂen
I 2 {idetal Studs 1 [FwCipst:|Pa” L] Cinches - mm "lnchas - ST dnehes | - mm e inches I
5% [27.1]1295] { 960 | 0.125 | 3.8 0.025 0.64 9,145 T 0032 (i3
Frame 1D ISpan - | [ 54 [28.1[1345 540 0.143 363 0.03% 0.78 3471 434 9035 £.9¢%
I—_ 7 [ i20" ] [ 62 13251544 720 0.157 4.24 0.038% 0.88 0.197 5.00 0043 108
7.0 | 36.4]1744 GO0 0.200 508 0.040 1.00 Q.237 [[H 0.04% 124
[TestDate | Temp {°F} | Humiah 10.1 ] 52.5 | 2516 480 | 0.250 | 6.35 0.048 1.23 0.295 749 0060 152
[14-May-To] 619 | 50% | 13.6] 70.8 | 3388 350 0,333 846 0,063 1.60 0.400 10,16 0078 198
Failure Comments: ne fadures observed
Max] 26.2 1151.6] 7273 0.820
|- Test -'-fNalural Stone (Granile) | |- Load Applied = S Assembly Defiection - Assambly Remdual Detl. Back-of Panel Defleclion Back of Panel Residual Dafl
3 [Metal Studs ] [EWC[:pstiPa: LT inehas Thomm o inches mm UTIRCNES | M | L E IDONES e s M
6.8 | 35.411684 960 0.125 3.18 0.000 0.00 0.148 3.76 0.006 615
fFrame 10 rpan 7.8 | 40.6 | 1943 840 | 0.143 | 363 0.008 3.00 0_160 429 G.008 020
3 120" E 9.2 [47.812292 720 0.167 424 0.000 0.01 0,196 198 0.069 0.23
11.0 [ 57.2 2740 500 0.200 508 0,009 0.02 0.235 597 0.015 0.38
| Tesi Date | -Temp (°F} | Humidi, 12.7 166.1,3163 480 0.250 635 0.007 .19 0.300 762 0.019 048
HaMay-10] 61 [ Te0% ] 15.9 | 82.7 [ 3961 360 | 0.333 | 846 0.023 0.58 0.405 10.28 0.037 034
Falure| 26.2 |151.9[ 7273 0640 | 16.26 Comments: Top screws at base sheared of
Max

NATURAL STONE ON WOOD STUDS

[ Test " INatural Slone {Granite) | - Load Applied . iAssembly Deflection -] Assembly Resicual Deﬁ Back of F’arel Deflection | " Back of Pane& Resadual[)al
| 1 JWood Studs | ["WC[ pst]:Pa | oL clvinches | aimm ] nches o] oimm inches o] limm R inehes el mm
2.7 1140] 673 %60 0.125 3.18 0.008 0,14 0.130 3.30 0.00% 003
Frame ID"'-Epan': | 28 {151} 722 840 0.143 263 0.011 027 0.147 373 0.005 013
I 3 { 120 | {33 [1vafe 720 1067 424 0.050 1.26 0.180 457 0.031 079
32 {166} 797 600 0.200 5.08 0.057 1.44 0,143 490 0.037 (.94
ast Date §-Temp Humidity 32 {16.6} 797 480 0.250 §.35 0.083 211 0.238 6.05 0.054 1.37
[T1-May-10} 604 | 48% 45 | 234 | 1121 360 | 0.335 | 846 0,724 316 0.3710 787 0.084 213
Faiure} 16.0 | 83.2 | 3985 1.350 | 34.28 Comments: ¢racking of merlar joint at 16.0"WC; no
Maxf 25.8 [134.2} 6426 calaskophic failure
[ Test - JNatural Sone ferame) ] [ LoaG Appied - Assembly Deflection - -] Assembly Residual Deﬂ Back-of Hanel Deﬂecilon Sack of Panel Ras;dualDefl
| 2 {Wood Studs ] PEWC]-pef-{iPa <L e Hinches | cmme-d s inches o mm CAnches s M CHNChBSs | MM
72 |114]848] [ 960 | 0.125 | 2.18 0.008 0.08 0.0%2 [EL G007 RXL
[Frame D JSpan - | [ 25 [13.0] 523 840 1 0045 | 463 6.50% 0.73 {051 130 0.008 023
] [ a0 ] | 26 1135 848 720 0.167 424 0.008 019 0.076 183 0.013 0.33
- 32 1168|797 800 0.200 &08 0.014 0.36 0.112 2.84 0.020 0.51
| Test Date ] Temp {°F} | Humidﬂgl 38 1198 847 480 0260 635 0.026 .66 0.170 432 0.034 .86
[ 15-May-10] 60.4 ] 48% 49 (265 | 1221 350 0.333 8.46 0.049 1.24 0.265 673 0.061 1.55
Fafure] 19.01 98.8 | 4733 1.650 | 4191 Comments: cracking of mortar joint al 18.0 “WC, no
ax] 28.1 {146.2| 6999 catastrophic failure
{:Test:::{Natural Stone (Granite) | |:-:load Applied - ~oAssembly Deflection - <fAssambly Resnduai Defl ckoiPanel RestduaEDeﬂ
{73 " {Wood Sluds | [PWC] psfi Pa L] Cinches Tmm S F - inches SHm “inches I
27 {1401 673 960 0.125 3.18 0.007 0.18 0.008 £.20
{Frame'iD - {Span~::] f 30 {156 747 840 0,143 3.63 0.011 0.27 0.145 368 0.012 Q.30
g | 120" F [ 34 11771847 720 0.167 4.24 0.015 0.38 0.172 4.37 0.018 0.46
36 1203: 97 800 0.200 5.08 0.021 0.54 0.209 531 0.025 0.64
| TestCate |- Temp (*F) | Humidty | | 46 12391146 480 | 0250 | .35 0.031 0.78 0.262 865 0.035 {.69
|‘L1-May-10; 60.4 | 48% I 58 13021}1445 330 0.333 8.46 0.044 1.12 0.352 8.94 0.050 1.27
Fanure [ COmMENIS: N0 1a3UTes ObServed
Max| 28.4 {137.31 8578
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9 Summarized Results

Negative Wind Load Pressure Test

i Ultimate Load (psf

Masonry Veneer | SIS | eeon [ o
Manufactured Stone | CDX Plywood 2 iood 9.8 102.0 67.1
Natural Stone CDX Plywood 2xa ood 83.2 98.8 137.3"
Thin Brick CDX Plywood aé Wood 117.6 82.7 149.8"
Manufactured Stone g;zzﬁfss’i::;t;g 18 SE dssteei 139.4* 127.5* 151.9*
Natural Stone g;zzzgr!ﬂazecggﬁg 16 SGtﬁ Seel | 16391 151.9* 151.9
Thin Brick g;ies;grfz;;;’gi‘é 16 Ga stec! 95,7+ 133.2% 163.5

*includes a maximum obtainable load in which failure was not reached
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10 Conclusion

A total of 18 test walls were withessed for installation and subsequent structural testing. All
observations and test results are reported herein.

At the deflection of /600, there were no moriar cracks, no mortar faiures or any wall system
failures observed. The wall assemblies were also tested to a more rigorous deflection of L/360
at which there were no mortar cracks, no mortar failures or any wall system failures observed.

All tested wall assemblies witnessed by Intertek and reported herein were tested to meet the
standard range of wall deflections, including a deflection of L/600 which is required for adhered
masonry veneer installations per International Building Code sections 1405.9 (2008) and
1405.10 (2009).

INTERTEK

Components verified, construction witnessed, test supervised and reported by:

s

[ Fhd A b{_
Claudio Sagifotto
Physical Testing Services

Reviewed by: ﬁﬁ_‘f’f‘?-@

Ryari Aaynh
Physical Testing Services
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Appendix A — Photos

(Photos ~ 2 Pages)
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Grouting of masonry units
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Gage locations on test wali assembly. One gage on back of wall assembly and one gage on
back of plywood/eXP® sheathing
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1. INTRODUCTION

On May 27, 2010, NGC Testing Services ™ conducted vertical negative load tests for National
Gypsum Company of Charlotte, NC. Panel assemblies were constructed with 2 in. by 4 in.
nominal wood framing members, 16 in. on centers. A single layer of 1/2 in. CDX plywood
was nailed onto the framing members. A double layer of 15 Ib. felt paper was stapled to the
face of the plywood. Metal lath was then nailed over the felt paper. A scratch coat of Type S
mortar was applied over the lath. A layer of either, manufactured stone, natural stone or tin
brick was applied over the scratch coat with Laticrete masonry veneer mortar. The joints were
finished with Laticrete pointing mortar. The panel assemblies measured 4 ft wide by 10 ft
long. The panels were tested in accordance to ASTM E 330 - 02 Standard Test Method. The
total loads achieved for each specimen is detailed in the data pages.

Construction of all framing and panel assemblies was performed by NGC Testing Services ™
personnel on site. All Stone work was performed by Buffalo Tile employees. Stone work was
witnessed by Greg Sherwood, a representative of Laticrete. Testing was performed on three
like wall panel assemblies.

Testing was conducted by Steven Armenia, Test Technician, and Andrew Heuer, Test and
Quality Engineer, both of NGC Testing Services ™™,

2. TEST APPARATUS

The test apparatus utilized met the criteria outlined in test standard ASTM E 330 - 02 for
negative wind load testing. The test chamber has one open side from which to mount and seal
the test specimen. A pressure tap is mounted into back of chamber to measure the pressure
difference across the test specimen. The air supply inlet is located such that it does not
impinge on the test specimen directly with any significant velocity. A window is placed on the
side of the test chamber to make viewing of the exposed side of the sample possible. The test
chamber can accommodate samples up to 4 feet wide and up to 16 feet long. Air was
exhausted from the chamber with a Variac controlled 6.5 HP vacuum and pressure readings
were measured utilizing a differential pressure transmitter with a digital meter. Lateral
deflections were recorded at the test sample horizontal and vertical center lines via a dial
indicator and at the vertical centerline at a framing member via a digital indicator.
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3.  DESCRIPTION OF WALL ASSEMBLIES

Three like test specimens consisted of nominal 2 in. x 4 in. SPF wood studs spaced 16 inches
on center. The studs were attached to nominal 2 in. x 4 in. wooden plates. The studs were
nailed in to the plates with two (2) 16d common nails. There was no center stud. A single
layer of 15/32 in. CDX plywood was nailed onto the framing members with 8d common nails.
The nail spacing was 6 in. on center around the perimeter and 12 in. on center along the
intermediate studs. A double layer of 15 Lb. felt paper was stapled onto the plywood, with an
overlap between the layers. Each layer was stapled 12 in. on center. 3.4 Lb. Metal lath was
nailed over the felt paper. A 1in. overlap was used at every occurring overlap. The lath was
nailed 6 in. on center with 1-1/2 in. roofing nails. A scratch coat of Type S mortar was applied
over the metal lath, nominally 3/8 in. thick. A single layer of 5/8 in. gypsum wallboard was
attached to the back side of the assembly to prevent stud twisting during testing. The gypsum
was attached with 1-1/4 in. coarse thread bugle headed screws 12 in. on center. The samples
were 48 in. wide x 120 in. high. Average specimen weight was found to be 270 pounds
without the stone toppings applied. A continuous sheet of 4 mil polyethylene was placed
over the entire assembly and sealed to the test frame to aid in creating an airtight chamber
and to ensure uniform application of test loads. A single test panel was made with one of the
three possible coverings; manufacture stone, natural stone or thin brick. One of each was
tested, for a total of three assemblies.

* Alayer of natural stone was applied over the scratch coat with Laticrete masonry
veneer mortar. Each tile was back buttered around the perimeter and placed into a wet
mortar bed. The tiles measured 12 in. x 12 in. by 3/8 in. thick. Sample weight was 6.9
PSE.

* Alayer of manufactured stone was applied over the scratch coat with Laticrete
masonry veneer mortar. Each stone was back buttered around the perimeter and
placed into a wet mortar bed. The stones were of various lengths and widths and
depths. Sample weight varied due to sizes and shapes of stones.

¢ A layer of thin red brick was applied over the scratch coat with Laticrete mMasonry
veneer mortar. Each brick was back buttered around the perimeter and placed into a
wet mortar bed. The bricks measured 2-1/4 in. x 7 in. by 5/8 in. thick. Sample weight
was 6.0 PSF.
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4. TEST PROCEDURE

Testing was conducted in accordance to ASTM E 330 - 02 procedure B. Any construction
material that was not to be used or installed in or on a building unit was removed prior to
testing. The specimens were inserted into the test frame and seated. The specimeris were
secured to a top plate only via a 2 in. by 10 in. wooden board and six (6) 2-1/4 in. long coarse
threaded bugle head screws. The sample was taped to the outside of the test frame to create
an air tight chamber. The poly sheeting was bunched so that it would not restrict the sample
from reaching maximum deflection during testing. Six incremental deflections were tested.
Increments were; 1./960, L/840, L./720, L/600, L/480 and 1./360. At the correct decimal
reading, the timer was started and held for a ten second period and the pressure was recorded
then released. The system was then allowed to stabilize for two minutes prior to the next load

in the program.

A dial indicator was placed at wall vertical and horizontal center points to measure the lateral
deflection of the specimen under live load and the set after the release of the load. A separate
digital indicator was placed at the vertical centerline on a framing member to record the lateral
deflection of the entire assembly. Both indicators were detached from the test frame. A small
pre-load of (-1) in. of water was applied to the assembly, and then the load was released,
allowing the assembly to rest until all set deflections stabilized. The indicators were again
zeroed and the test commenced.

A total of three tests for each assembly type was conducted in according to the above
mentioned procedure.

5. DESCRIPTION OF TEST RESULTS

The failure mode for all wall panel assemblies tested was not definitively determined. The test
assemblies held up throughout the above mentioned testing protocol. The assembly failure
could not be determined since the test frame itself was becoming the limiting factor. The tests
were stopped before ultimate failure occurred to assemblies to prevent any further damage to
the test chamber itself. The values reached are not the ultimate failure values, but rather a
stopping point of the test due to the tester’s discretion,
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Tested and witnessgd by: Reviewed by:

i 3

Steven M. Armenia Rolért J. Menchetti

Test Technician rector NGC Testing Services
Andrew Heuer

Test and Quality Engineer

Attachments:
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[ Summary of ASTM E-330 Test Data
L-Value, In. Height,in. Deflection, in.
120 800 0,126
Assignmont No. J131-N Assembly  Lath and Scratch Coat 120 dap LELH]
Dalo 311471800 PormaBasn, Plywood 120 120 0,107
Tomporaturo, DagF 59 Wood Studs 120 000 5.200
Rumidity, % R.H. 58% Manufacturod Stene 120 400 6,260
120 300 0.33%

vt L Sot
Assembly Dailection {nchies) Inehes of Waier Crall finchoe}
Numter Defioclion, In.
Assombly Batk of Panel Load Applfod Azsembly Buck of Panaf
Manufastured 0125 0.134 0.141 2.8 0.008 0,009
Stone 143 0.150 0,168 EX 0.011 0,025
. 167 0170 0.165 3 4015 aaig
204 0214 0223 9 aga 0.029
258 4257 B.265 4 A031 0.035
L 21T 0.354 £.303 [3 0.040 D.054
Follure
Comments A zmall inkinl praloodwnz anplied fo the assembly fo eneck for jeaks and propor solling of pancts in Jest chamber.

Tho Lood wng applied and held for 10 ceconds, raadings taken, 1hen lond was reicaso:d #andingy tnken apeln atier 8 Z minule €0l posiod.

Ko visible fallure

Failare of topping

Calastrophic Fallure

Assignmoent No. J-13%-N Assombly  Lath and Seratch Coat
Dato 5r2vizn10 PermaBase, Pivwood
Tomperature, DogF 76.6 Wood Studs
Humldlty, % R.H. 60% Naturni Stone
Start Tat
Assambly Darleetion {inchas) Dpth Linchee)
Numbey Qeliaclion. In,
Aseainbly Buck of Panel Loat Applied Azzombly Rack al Panol
Naiural 0125 0122 0.054 5 0000 0.000
Gtona G 14 0,144 0125 X ©.600 G000
G787 72 0,105 000 0062
700 221 D.24] 3 KK .G00
0750 310 0.330 3 023 000
0333 354 G260 D35 [T
Fafiura
e
Fnlluio ol topping No viclbis lailura
Caotaciiephis Falluro
Assignmont No, J-131-N Assombly  Lath and Scratch Coat
Date 573712040 PammaBaso, Plywnod
Tomparatyre, DogF TT.6 Wood Studs
Humldity, % R.H. 58% Thin Red Brlck
Bzt Got
Doellaclion finches)

Dpoilsction (inshos)

AZSOMDIY
Numbos Duflaclion, in.
Aszembly Back of Panet Load Apjdiod Assembly Bock of Pancl
Thin [¥FH] 138 L1560 22 .017 0002
Brisk a. 147 L1501 L 337 27 {2y 0,074
o0 ra7 108 200 2 020 0072
20 215 375 3 035 0.060
o260 200 .285 ar Q.093 .103
G333 0.36% 3060 4.2 =
Fatiuro
Falture of topping HNo vizitde {oiloin

Calpsdrophic Falle
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PHOTOGRAPHS

7.

al Test Assembly Setup
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PHOTO #1 Typ
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PHOTO #2 Manufactured Stone Assembly
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PHOTO #3 Thin Brick Stone Assembly
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PHOTO #4 Natural Stone Assembly

11




