AN CoSsSsvYILLE,

' ELEVATE YOUR SPACE

June 1t 2014

In light of the recent position statement made by the labor community concerning the use
of only 5.5 mm or greater thickness thin porcelain tile panels for floor use
(http://www.tileletter.com/2014/05/thin _porcelain tile/, Crossville Inc. has decided to release
some of its own third-party proprietary testing. While we can claim no participationin the
creation of this statement, we do fully endorse its position. We hope that this release of our
testing serves two purposes. First, this testing provides further support to the validity of the labor
community statement. Second, the testing shows that, at least for Crossville’s own 5.6 mm
Laminam floor panels, our recommendations for area of use and installation methodology have
been arrived at with thoughtful consideration and are fully supported by third party testing.

The testing provided shows results that exceed the application areas we recommend.

While the Robinson Floor test results show “Extra Heavy” ratings, we do not advocate the use of
the Laminam 5.6mm for the applications covered by this category. It has always been our policy
to recommend usage levels lower than testing indicates is possible. In doing so, our customers
can feel very comfortable in the use of our products in the application areas we recommend.
Please refer to the Laminam Technical Manual/Guidelines for appropriate use of the Laminam by
Crossville.

http://crossvilleinc.com/wordpress/wp-content/uploads/2014/10/LIT-LAMII-15.pdf

We have added this information to the technical area of our Laminam by Crossville website.
Providing documentation allows both the specifier and installer of this material to use our
Laminam thin porcelain tile panels with the confidence that, if our installation procedures are
followed, Laminam will perform as desired when used for the applications we indicate as
appropriate. We continue to test our material to find new areas of use and applications, and we
will continue to publish the results to allow the end users to proceed with confidence.

Testing available at the following link: http://crossvilleinc.com/wordpress/wp-
content/uploads/2015/01/Laminam-Testing-Data.pdf

Best regards,

Noah Chitty
Director of Technical Services
Crossville Inc.

Crossville.lnc. PO Box 1168 Crossville, TN 38557 hone  931.484.2110 E-Mail Crossc@Crossvillelnc.com
931.484.8418 Veb Crossvillelnc.com


http://www.tileletter.com/2014/05/thin_porcelain_tile/
http://crossvilleinc.com/wordpress/wp-content/uploads/2014/10/LIT-LAMII-15.pdf
http://crossvilleinc.com/wordpress/wp-content/uploads/2015/01/Laminam-Testing-Data.pdf
http://crossvilleinc.com/wordpress/wp-content/uploads/2015/01/Laminam-Testing-Data.pdf
http://crossvilleinc.com/wordpress/wp-content/uploads/2015/01/Laminam-Testing-Data.pdf
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e ARG PRODUCT TESTING SERVICE
Teiffsos e

TCNA TEST REPORT NUMBER: TCNA-292-13 PAGE:10F1

TEST REQUESTED BY: Crossville, Inc.
Attn: Noah Chitty
434 Crossroads Drive
Crossville, TN 38555

TEST SUBJECT MATERIAL.: Identified by client as: "Oxide Nero,,
TEST DATE: 6/18/2013
TEST PROCEDURE: MOBs Scratch Hardness

-Three whole tiles were tested.
-The tiles were tested using a Deluxe Hardness Pick Set from
Mineralab, LLC. The following minerals are used as
standard:

1-Talc

2-Gypsum

3-Calcite

A4 -Fluorite

5-Apatite

6-Feldspar

7 -Quartz

8-Topaz

9-Corundum

10-Diamond

TEST RESULTS: The Mohs Scratch Hardness was determined to be: 1

W\N L ' 6/24/2013

"Katelyn Simpson

| "J Laboratorv Manager
dentialand

Thﬁreporhs ©n

Vit Wab Site: www.lileusa com
has ‘been prepared for the exclusive use of the client"Itis not an endorsement, approval, r.trifir,::ctiom. or
criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA




CENTRO

TEST LABORATORY

CERAMICO

CENTRO DIRICERCA E SPERIMENTAZIONE
PER L'INDUSTRIA CERAMICA

Vla Martelli,26-40138 Bologna

SEDE
Bologna,29/05/09

Tel.051534015- Fax. 051530085

CERTI.CER. Test reportNr* 5351109

LABORATORIO DI ZONA
VlaValle d'Aoata, 1 -41049 Saaauolo

Tel.0536 802.154

Part. VA 0094778-0375

Requested by:

LAMINAM S.p.A.-Via Ghiarola Nuova, 258-41042 FIORANO MODENESE (MO)

On (date): 15/05/09
Forthe sample Samples 50x50 em cutted from multilayer slabs (ceramic slab, resin and fibre glass)
marked: 100x300 em marked LAM'Sn.
ASTM C 373-88 (2006): Water absorption
Water absorption(%) of each individual tile:
Test 1 2 3 4 5
speciments
W.A. (%) 0,09 0,08 0,09 0,08 0,09
A- Average water absorption (%): 0,09
"‘1?'“\& HIE ”E. -
T .
Prof.

%

The results reported relate only t0 the sample& tested.No responsibility Is taken for the accuracy of the sampling unless It Is done under
our own supel\lislon. The reproduction of this test report Is only authorized in the form of a complete photographic facsimlle. Our written
approvalis necessary for any partial reproduction. This test report consists of 1 pages, thtscover Included.

1887

Ccnaomo unl...,0.il&tlo perla gesilone del
oCeniiD dl lloerce = ape manlli%ore per
lindualrla oeremloas.

C.P.R.1L -1 mn. 806

(G.U. 2D-12-1&78 .. S53)

Leborotorio ltcrltlo n.Clelbo del =LaboreiOri e.lernl| |MembroASTM

Pubbllel e PriveAltamen. . c:Mlliflcalle.

laborelorio autoriuato lid dettu..., il
aeNizlo dl ril&vamanto d.Clinquinamenll>
atmoelerl(;o.

Oecrelo MINISTEORO SANITA 1D-81974
(G.U.14-11:11174n.240)

Ame can Soclely ko
Oecreto MINISTERO AICERCA SCIENT!FICA6-6-1989 | [T11Ungand Me.terlala.

(G.U.&7-1983 n.188)

CERLABS EUROPEAN NETWORK OF NATIONAL CERAMIC LABORATORIES:ITAUAN MEMBER




CENTRO
CERAMICO

CENTRO 01 RICERCA E SPERIMENTAZIONE
PER LINDUSTRIA CERAMICA

TEST LABORATORY

SEOE

Via Martelli, 26 - 40138 Bologna Bologna, 29/05/09
Tel. 051 534015- Fax. 051 530065

CERTI.CER. Test report Nro 5353/09

LABORATORIO DI ZONA
Via Valle d'Aosta, 1 -41049 Sassuolo
Tel. 0536 802154

Part. IVA 0094778-0375

jRequestedby: ~ LAMINAM S.p.A.-Via Ghiarola Nuova, 258-41042 FIORANO MODENESE (MO)

On {date): i5/05/09 o
Forthesample Samples 50x50 em cutted from multilayer slabs (ceramic slab, resin and fibre glass)
marked: 100x300 em marked "LAM'S".

ASTM C 482-02 - Bond strength of ceramic tile to portland cement

This method covers the determination of the ability of ceramic tiles
to be bonded to portland cement under controlled conditions.

Specimen Bond Strength (psi) Location of failure (*)
r—
1 : 220 _ 100% D
- 2 208 70%C-30%D
3 214 70%C-30%D
4 212 i 80% C-20% D
5 216 100% D
Average Bond Strength (psi) 214
Note(*):

A= failurein the tile itself;

B = failure between tile and bond coat;

C = failure in the bond coat itself

D =failure between bond coat and mortar setting bed;
E = failure inthe setting bed itself.

Requirements (ANSI 137.1-1988) e
Average Bond Strength: 50 psi ;é@‘ﬁ?‘“—'—f’-”?{; \

AR A

= [~ 1)

Prof. Eng ,_.rm o _,,::
- PTG ook
/

~
The results reported relate only to the samples tested. No responsibility is taken for the accuracy o€ Eampli ?uﬁless itis done under
our own supervision. The reproduction of this test report is only authorized in the form of a complete photog ic facsimile. Qur written
approval is necessary for any partial reproducljon. This test report consists of 1 pages, this cover included,

£0..0<zi0 inivBlitario per 1a gttont del | IL@ ;=01 zzai0 ad tonistze ] | m___iscitio ntiibo dei <labomori Esiori MembroASTM

-Contro di nc.rca o apormenlaziona pet 1 sOIVizlo di rllevamonlo d¥'inQUInamanlo Pubiicio PrivatiAA..,.,onlo Oualiflcatk

lindualria caramicas. . almotferico. [American Society tor i
CP.R. 10.4-1978 n. SOB I Decr8loMINISTERO SANITA 10-8-1974 OlCtelo MINISTERO RICEACA SCIENTIFICA Tosling and Materials.
(G.U20.12-1978 n. 353) |{G.U. 14-V-1874 n. 240) 6-6-1983

(G.U.6-7-1983n.183)

CERLABS EUROPEAN NETWORK OF NATIONAL CERAMIC LABORATORIES -ITALIAN MEMBER



CENTRO
CERAMICO

CENTRO 01 RICERCA E SPERIMENTAZIONE
PER I'INOUSTRIA CERAMICA

TEST LABORATORY

SEDE
Via Martelli, 26 - 40138 Bologna Bologna, 29/05/09
TeL 051 534015- Fax. 051 530085
CERTI.CER. Test report Nro 5348/09

LABORATORIO O1ZONA
Via Valle d'Aosta, 1- 41049 Sassuolo
Tel 0536 802154

Part. IVA 0094778-0375

Requestedby:  LAMINAM S.p.A.-Via Ghiarola Nuova, 258-41042 FIORANO MODENESE (MO)
On(date):  _ 15/05/09 L ]

For the sample Samples 50x50 em cutted from_rr;JItiI;ye_r slabs (c_erarrﬁc slab, resin and fibre_glas_s)
marked: 100x300 em marked MLAM'S".

ASTM C 650-2004 » Resistance of ceramic tile to chemicalsubstances

*TEST SPECIMENS
Preparation: by cutting
Number of test specimens for each test solution:
* TEST SOLUTIONS
For the concentrations of the test solution, refer to Item 1.2 of the standard
*CONDITIONS OF THE SOLUTION APPLICATION:

Temperature (°C): 20+2
Length of exposure (h): 24
RESULTS:
Pencicl test: applicable [UJ not applicable D
Chemical: Testsolution Vlisualtest Penciltest N"of
_ soeclmens affected
Common Acetic acid 3 % (V/V) Not affected Not affected 0
;:)dusehold Acetic acid 10 % (VIV) Not affected Not affected 0
Cleaning Ammonium chloride 100 gil Not affected Not affected 0
Citric acid 30 g(l Not affected Not affected 0
Citric acid 100 g/1 Not affected Not affected 0
Lactic acid 5 % (VJV) Not affected Not affecled 0
Phosphoric acfd 3 % (VJV) Not affected Not affected 0
Phosphoric acid 10 % (VJV) f'_'Not affected Not affected o 0
Sulfamlc acid 30 g/l 1-- Not affected Not affected = 0
Sulfamlc acid 100 g/1 IHTfecleil Not affected 0
["Swimming  Sodium hypochlorite 20 mgll Not affected--"""" Not affected 0 R
igigils: — — -Hydrochloric acid 3 % (VIV) Not affected Not affected 0
I Hydrothloric acid 18 % (VIV) Not affected Nol affected 0
Bases: ---Potassium hyd oxide 30 gil Not affected Not affected - 0
fJD- sy oddo 100 gfl Not off otod P\] E=E-1 i ., .0

—— =
The results reported relate only to the samples tested. No responsibility is taken for the accuracyl'o9 't)l ! Iw it Is done unde
our own supervision.The reproduction of this test report is only authorized In the form of a compl  ,0 ographjc:J t; 1mile. our written
approvalis necessary for any partialreproduction. Thk test report consists of 1 pages, this cover & ¥ -;_-

<>neorzlo universilaric> per 1a 11"tione del | 1..6bonilorio [IU!Oriualo ad ellettuare ia<rillo narat>0 del «Labor...lori E&lami

-Canlro di ricerc'e aperim<intazloM per aeiYizlo di rilanrnento "-lllnQuinamonto | | ful)blcla Privati Allamon:e Ov1IWicatie. IMembro ASTM
linduslriaceramices: I 1almoslorico. [American Society for
C.PR.111-4-197Bn. 806 100ocrelo MINISTERO SANITA10-8-1974 DacraloMINISTEAO RICERCA SCIENTIFICA 6-6-1983 TesUngand f.lalorlel$.
(G.U.20-12-1978 1. 353) I .(G.U.14-e-t974 N.240) (G.U. 6-7-1983 n.183)

CERLABS EUROPEAN NETWORK OF NATIONAL CERAMIC LABORATORIES -ITALIAN MEMBER



CENTRO
CERAMICO

CENTRO DIRICERCA E SPERIMENTAZIONE
PER L'INDUSTRIA CERAMICA

SEDE

ViaMartelli, 26 - 40138 Bologna
Tel. 051534015 - Fax.051 530085

CERTI.CER.
LABORAYORIO DIZONA
Via Valle d'Aosta, 1 -41049 Sassuolo
Tel. 0536 802154

Part. IVA 0094778w0375

TEST LABORATORY

Bologna,29/05/09

Test report NrD 5349/09

Requestedby: LAMINAMS.p.A.-Via GhiarolaNueva, 258-41042 FIORANO MODENESE (MO)
On (date): 15/05/09

Forthe sample Samples 50x50 em cutted from multilayer slabs (ceramic slab,resin and fibre glass)
marked: 100x300 em marked "LAM'S".

ASTM C 1378-2004- Determination of resistance t0 staining

= TEST SPECIMENS:
Preparation:

by cutting
Number of test specimens for each test solution:
*TEST SOLUTIONS:
For the concentrations of the test solution,refer to Item 2 of the standard
* CONDITIONS OF THE SOLUTION APPUCATION:
Temperature (°C): 20+2
length of exposure (h): 24
Visualtest Number of
STAINING AGENT (affected/not affected) specimens affected
Contrasting grout Not affected 0
Carbonlamp black Not affected 0
Waterproof ink black Not affected 0
Washable ink Not affected 0
Potassium permanganate Not affected 0
1%
Methylene blue 1% Not affected 0
o . ’ - “j{ui;fné. .g}\\:>'
ro -@ gomglini 2\
E NG A \ o,
CERAMIGO) g,‘

BOLOGNA /&
- _/‘,553

- - ‘@\.@ )
The resulis reported relate only to the samples tested. No responsibility is taken for the accuracy of the sanipiing-unigss it is done under
our own supervision. The reproduction of this test report is only authorized In the form of a complete photographic facsimile. Qur written

approval is necessary for any partial reproduction. This test report consists of 1 pages, this cover included.

Coneonlo uniYer.Urio per la gestione del
-COnlto_ <J rlcerca = *pe memazlone Ptr
rindutiriacerwcas.

D.P.A. 10041+1878 n.e06

(G.U. 20-12-1978 n.353)

Uboralorio autoriualo ad effe™are
ceNizlo dirilevunenlo deéhquinamento
«Imotletfco.

Deeteto MINISTERO SANIT.\10.8-1174
(G.U.144-1974n. ZC0)

UbO1lllorio ltcritio n.tl'alle> del <LoboriOiolt E$18mi
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Dooreto MINISTEAO RtCERCA SCIENTFICA 6 8 1983
(G.C1H+=19831\.183)
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CERLABS EUROPEANNETWORK OF NATIONAL CERAMIC LABORATORIES-ITALIANMEMBER




PRODUCT TESTING SERVICE
Anderson, SC 2962 Tel (864) 646-TILE _ Fax (864) 646-2821
TCNA TEST REPORT NUMBER: TCNA-071-13#1 PAGE:IOF4

TEST REQUESTED BY: Crossville Inc.
Attn: Tim Bolby
301 Porcelian Tile Drive
Crossville ,1IN 38555

TEST SUBJECT MATERIAL.: Identified by client as: "Laminam 5.6 mm"

TEST DATE: March 25-26,2013
TEST PROCEDURE: ASTM C627: "A Standard Test Method for Evaluating Ceramic Floor Tile

Installation Systems Using the Robinson-Type Floor Tester"

TEST AND MATERIAL DESCRIPTION:
As per client's request, the following materials have been used for the preparation of the testing pads.

Material Description

Item | Product name and size Product code Provided
# By:
I | Concrete base with a smooth finish NIA TCNA
Nominal Size: 48" x 48" x 2" (1219 mm x 1219 mm x 51 mm)
2 Mapei Ultraflex LFT Gray 11250000 Mapei
3 |Laminam Tile non-reinforced Crossville/Laminam | Crossville
Nominal size: 20" x 20" x 0.2" (500 mm x 500 mm x 5.6 mm) | Tile 5.6mm
Actual tile size:19.685" x 19.685" x 0.2" (500 mm x 500 mm x 5.6 '
mm)
I Type of reinforcement under the thin tile: No reinforcement
4 Mapei Kerapoxy e):)oxy grout part A G13H212 Mapei
S Mapei Kerapoxy epoxy grout part B G0O3H225 Mapei
6 ' Euro-Notch Trowel Modell Y TCNA
7 , Black and Decker Orbital polisher/sander N/A TCNA
8 1 Grout Float N/A TCNA

W«M 5/13/13

Katelyn Simpson Date
Laboratory Manager

Services;frstwg@tll.busa.r:;om Jll1. TteraluraDr.dem } j ilelalw:e@1JJeus.a.C'Orfi Web tte:WW'll.Ic;natlle CO

This report is confidential and has been prepared for the exclusive use of the client. It is not an endorsement, approval, certification, or
criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA.




TiLe COUNCIL or NORTHE AMERICA, INC. P RO D U CT TESTI N G S E RVI C E
RW cr-iQJHEnvet.

TCNA TEST REPORT NUMBER: TCNA-07113 #1 PAGE:20F4

TYPE OF INSTALLATION:
All the materials used were specified bv the client and the tested assemblv was built per the client's
instructions. The installation was a non-reinforced thin tile over concrete substrate.

The non-reinforced thin tile, "Laminam™, was installed over the concrete substrate, using "Mapei Ultraflex
LFT" thin-set mortar. Further details about the installation are provided below.

Base:
A 48" x 48" x 2" concrete base was prepared and cured for a minimum of28 days prior to testing.

Tile preparation:
The non-reinforced thin tiles were shipped by the client and received already cut in the nominal size of 20" x
20" x 0.2" (500 mm x 500 mm x 5.6 mm).

Tile and Grout:
All thin tile installation and grouting was performed by a TCNA representative (Laboratory Technician).The
installation procedure followed by this representative is outlined below.

Mapei Ultraflex LFT thin-set mortar was mixed per manufacturer's instructions (mix ratio 27:100) and was
troweled over the concrete subfloor with a Euro notched trowel. The thin-set was combed with the notched side
to form parallel ridges. The non-reinforced thin tiles were back buttered and the backs were troweled with a Euro
notched trowel. Special care was taken to ensure that the combed ridges on the backs of the tiles and the ridges
on concrete subfloor were running parallel to one another. Special precaution was also taken by the Laboratory
Technician to increase back buttering on each comer ofthe thin tile. After each tile was installed,

the tiles were gently tapped with a rubber float and vibrated with an orbital sander/ polisher to attempt to
eliminate any air pockets or voids underneath the tiles. The maximum lippage measured on the installed thin tile
surface was 0.018" (0.46 mm). Once set, the tiles were allowed to cure for 24 hours before grouting.

Mapei Kerapoxy epoxy grout was mixed per manufacturer's instructions (Part A and part B) and was forced
into the 3 mm (0.11") grout joints with an epoxy grout float. The grout was allowed to set up for approximately
20 minutes before the installation was cleaned with a sponge and clean water. The grouted installation was
subsequently allowed to cure for 31 days.

mm 5/13/13

Katelyn Simpson Date
Laboratory Manager

Testing Senvices: testing@tiqusa.com__ Literature Orders: literalure@tilusa.com  Web Site: www.lenatile.com
This report is confidential and has been prepared for the exclusive use of the client. It is not an endorsement, approval, certification, or
criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA.




TCNA TEST REPORT NUMBER:TCNA-071-13#1 PAGE:3 OF4

Figure 1: Tile layout -Each tile was 20 **x 20" x 0.2"* (500 mm x 500 mm x 5.6 mm) with a notch cut from one
corner of each tile to accommodate for the ASTM C627 testing apparatus.

TEST RESULTS:

The installation completed fourteen cycles with no evidence of damage to the thin tiles or grout joints. All
evaluation criteria were based on 4 tiles and 4 grout joints in the wheel path of the Robinson-Type Floor Tester.

CONCLUSION:
Inaccordance with the Performance-Level Requirement Guide and Selection Table ofthe 2013 TCNA

Handbook for Ceramic, Glass, and Stone Tile Installation (page 40), the installation is classified "EXTRA
HEAVY".

ﬁapm 5/13/13

Katelyn Simpson Date
Laboratory Manager

T sting|Serv.ices: t stmg@tlteusa .comill.lteraturo Orders:Jiteralum@t[feusa,oom Mﬁﬂ --
This report is confidential and has been prepared for the exclusive use of the client. It is not an enaorsement, approval, certification, or
criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA.



or NmAN ALuRuA ING PRODUCT TESTING SERVICE
100 Clemson R sea:rch Byd. Fax 864 646-2821

TCNA TEST REPORT NUMBER: TCNA-071-13#2 PAGE:1OF4

TEST REQUESTED BY: Crossville Inc.
Attn: Tim Bolby
301 Porcelian Tile Drive
Crossville, TN 38555

TEST SUBJECT MATERIAL.: Identified by client as:"Laminam 5.6 mm"
TEST DATE: March 27 -April 1, 2013

TEST PROCEDURE: ASTM C627: "A Standard Test Method for Evaluating Ceramic Floor Tile
Installation Systems Using the Robinson-Type Floor Tester"

TEST AND MATERIAL DESCRIPTION:
As per client's request, the following materials have been used for the preparation of the testing pads.

Material Description

Item | Product name and size Product code Provided
# By:
1 | Concrete base with a smooth finish N/A TCNA
Nominal Size: 48" x 48" x 2" (1219 mm x 1219 mm x 51 mm)
2 Laticrete 254 Platinum Iltem# 0254-0050-21 Laticrete
|3 Laminam Tile non-reinforced Crossville/Laminam Crossville
Nominal size: 20" x 20" x 0.2 ™ (500 mm x 500 mm x 5.6 mm) Tile 5.6mm
Actual tile size:19.685" x 19.685" x 0.2" (500 mm x 500 mm x
5.6mm)
Type of reinforcement under the thin tile: No reinforcement
4 Laticrete SpectraLOCK Pro Premium epoxy grout Part A&B S-225P1-NS-02 Laticrete
| 5 Laticrete SpectraLOCK Pro Premium epoxy grout Part C 1224-0409-2 Laticrete
6 | Euro-Notch Trowel Modell Y TCNA
1 7 |Black and Decker Orbital polisher/sander N/A TCNA
| 8 i Grout Float N/A TCNA

W‘f—’d‘w‘ﬂ—' 5/13/13

Katelyn Simpson Date
Laboratory Manager

___Literature Orders: literature@tilausa.com Web Site: www.lcnatile.com
This report is confidential and has been prepared for the exclusive use of the client. It is not an endorsement, approval, certification, or
criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA.




. E (mrm.‘l.m' NORTH AMERICA, INC. PRODUCT TESTING SERVICE

TCNA TEST REPORT NUMBER: TCNA-071-13 #2 PAGE:20F4

TYPE OF INSTALLATION:
All the materials used were specified by the client and the tested assembly was built per the client's
instructions.The installation was a non-rein(orced thin tile over concrete substrate.

The non reinforced thin tile, "Laminam", was installed over the concrete substrate, using "Laticrete 254
Platinum" thin-set mortar. Further details about the installation are provided below.

Base:
A 48" x 48" x 2" concrete base was prepared and cured for a minimum of28 days prior to testing.

Tile preparation:
The non-reinforced thin tiles were shipped by the client and received already cut in the nominal size of20" x
20" x 0.2" (500 mm x 500 mm x 5.6 mm).

Tile and Grout:
All thin tile installation and grouting was performed by a TCNA representative (Laboratory Technician).The
installation procedure followed by this representative is outlined below.

Laticrete 254 Platinum thin-set mortar was mixed per manufacturer's instructions (mix ratio 23:100) and was
troweled over the concrete subfloor with a Euro notched trowel. The thin-set was combed with the notched side
to form parallel ridges. The non-reinforced thin tiles were back buttered and the backs were troweled with a Euro
notched trowel. Special care was taken to ensure that the combed ridges on the backs of the tiles and the ridges
on concrete subfloor were running parallel to one another. Special precaution was also taken by the Laboratory
Technician, to increase back buttering on each comer of the thin tile. After each tile was installed, they were
gently tapped with a rubber float and vibrated with an orbital sander/polisher to attempt to eliminate any air
pockets or voids underneath the tiles. The maximum lippage measured on the installed thin tile surface was
0.016" (0.41 mm). Once set, the tiles were allowed to cure for 24 hours before grouting.

Laticrete SpectraLOCK Pro Premium epoxy grout was mixed per manufacturer's instructions (Parts A, B, and
C) and was forced into the 3 mm (0.11") grout joints with an epoxy grout float. The grout was allowed to set up
for approximately 20 minutes before the installation was cleaned with a sponge and clean water. The grouted
installation was subsequently allowed to cure for 33 days.

WV-JM 5/13/13

Katelyn Simpson Date
Laboratory Manager

Services: lesting@lausa.com Literature Orders: literature@tileusa.com Web Site! www.lcnatile.com
This report is confidential and has been prepared for the exclusive use of the client. It is not an endorsement, approval, certification, or
criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA.



PRODUCT TESTING SERVICE

TCNA TEST REPORT NUMBER: TCNA-071-13#2 PAGE:3 OF4

Figure 1: Tile layout -Each tile was 20" x 20" x 0.2" (500 mm x 500 mm x 5.6 mm) with a notch cut from one
comer of each tile to accommodate for the ASTM C627 testing apparatus.

TEST RESULTS:

The installation completed fourteen cycles with no evidence of damage to the thin tiles or grout joints. All
evaluation criteria were based on 4 tiles and 4 grout joints in the wheel path ofthe Robinson-Type Floor Tester.

CONCLUSION:

In accordance with the Performance-Level Requirement Guide and Selection Table of the 2013 TCNA
Handbook for Ceramic, Glass, and Stone Tile Installation (page 40), the installation is classified ""EXTRA
HEAVY ™.

mm 5/13/13

Katelyn Simpson Date
Laboratory Manager

Testing Senvices: testing@tiigusa.com.__Literature Orders: lileralure@tileusa.com Web Site: www.icnatile.com
rls report is confidential and has been prepared for the exclusive use of the client. It is not an endorsement, approval, certification, or
criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA.



Trie COUNCIL 6F NORTH AMERICA, INC. PRODUCT TESTING SERVICE

TCNA TEST REPORT NUMBER:TCNA-071-13#3 PAGE:1OF4

TEST REQUESTED BY: Crossville Inc.
Attn: Tim Bolby
301 Porcelian Tile Drive
Crossville, TN 38555

TEST SUBJECT MATERIAL:Identified by client as: "Laminam 5.6 mm"

TEST DATE: April 4 —-5,2013

TEST PROCEDURE: ASTM C627: "A Standard Test Method for Evaluating Ceramic Floor Tile
Installation Systems Using the Robinson-Tvpe Floor Tester"

TEST AND MATERIAL DESCRIPTION:
As per client's request, the following materials have been used for the preparation of the testing pads.

Material Description \

1

Item | Product name and size ! Product code Provided By: |
2 ) :
1 | Concrete base with a smooth finish N/A TCNA

Nominal Size: 48" x 48" x 2" (1219 mm x 1219 mm x 51 mm)
2 | Custom Building Products Prolite Tile and Stone thin-set mortar Item# PLMW30 Custom
Building
Products
3 Laminam Tile non-reinforced Crossville/Laminam Crossville
Nominal size: 20" x 20" x 0.2" (500 mm x 500 rnm x 5.6 mm) Tile 5.6mm
Actual tile size:19.685" x 19.685" x 0.2" (500 mm x 500 mm x |
5.6mm) |
Type of reinforcement under the thin tile:No reinforcement |I
4 Custom CEG Lite commerciallOO% solid epoxy grout part A LWCEGO9A-EA | Custom
{ Building
| Products
5 Custom CEG Lite commercial100% solid epoxy grout part B LWCEGB1-EA i Custom |
Building
| f Products
6 Euro-Notch Trowel Modell Y TCNA i
7 Black and Decker orbital sander/polisher i N/A TCNA |
8 Grout Float i N/A TCNA i
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TYPE OF INSTALLATION:

All the materials used were specified bv the client and the tested assemblv was built per the client's
instructions. The installation was a non-reinforced thin tile over concrete substrate.

The non-reinforced thin tile, "Laminam", was installed over the concrete substrate, using "Prolite" thin-set
mortar. Further details about the installation are provided below.

Base:
A 48" x 48" x 2" concrete base was prepared and cured for a minimum of28 days prior to testing.

Tile preparation:
The non-reinforced thin tiles were shipped by the client and received already cut in the nominal size of 20" x
20" x 0.2" (500 mm x 500 mm x 5.6 mm).

Tile and Grout:
All thin tile installation and grouting was performed by a TCNA representative (Laboratory Technician).The
installation procedure followed by this representative is outlined below.

Custom Prolite Tile and Stone thin-set mortar was mixed per manufacturer's instructions (mix ration 38:100)
and was troweled over the concrete subfloor with a Euro notched trowel. The thin-set was combed with the
notched side to form parallel ridges. The non-reinforced thin tiles were back buttered and the backs were
troweled with a Euro notched trowel. Special care was taken to ensure that the combed ridges on the backs of the
tiles and the ridges on concrete subfloor were running parallel to one another. Special precaution was also taken
by the Laboratory Technician to increase back buttering on each comer of the thin tile. After each tile was
installed, they were gently tapped with a rubber float and vibrated with an orbital sander/polisher to attempt to
eliminate any air pockets or voids underneath the tiles. The maximum lippage measured on the installed thin tile
surface was 0.013" (0.33 mm). Once set, the tiles were allowed to cure for 24 hours before grouting.

Custom CEG Lite epoxy grout was mixed per manufacturer's instructions (Part A and B) and was forced into
the 3 mm (0.11") grout joints with an epoxy grout float. The grout was allowed to set up for approximately 20
minutes before the installation was cleaned with a sponge and clean water. The grouted installation was
subsequently allowed to cure for 41 days.

mm 5/13/13

Katelyn Simpson Date
Laboratory Manager

T.1iD.9 u?3Yic _sfl;j f.lg@fi.flvasi.0p)j L imrature Orders: literature @Meusa.com [llVtieb SiteBwww]lcnat.ile.com

This report is confidential and has been prepared for the exclusive use of the client. It is not an endorsement, approval, certification, or
criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA.



http://www.lcnat.ile.com/

Tl r. Coll'\Tittor Nmnn ;\Mr.RH A. IN(. PRODUCT TESTI NG SERVICE
100Clems | w— Bivdl. [

TCNA TEST REPORT NL"MBER: TCNA-071-13 #3 PAGE:30OF4

Figure 1:Tile layout -Each tile was 20" x 20" x 0.2" (500 mm x 500 mm x 5.6 mm) with a notch cut from one
corner of each tile to accommodate for the ASTM C627 testing apparatus.

TEST RESULTS:

The installation completed fourteen cycles with no evidence of damage to the thin tiles or grout joints. All
evaluation criteria were based on 4 tiles and 4 grout joints in the wheel path ofthe Robinson-Type Floor Tester.

CONCLUSION:

In accordance with the Performance-Level Requirement Guide and Selection Table of the 2013 TCNA
Handbook for Ceramic, Glass, and Stone Tile Installation (page 40), the installation is classified "EXTRA

HEAVY™.
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TEST REQUESTED BY: Crossville Inc.
Attn: Tim Bolby
301 Porcelian Tile Drive
Crossville , 1N 38555

TEST SUBJECT MATERIAL: Identified by client as: **Laminam 5.6 mm"

TEST DATE: April9 -11,2013

TEST PROCEDURE: ASTM C627: "A Standard Test Method for Evaluating Ceramic Floor Tile
Installation Systems Using the Robinson-Tyoe Floor Tester"

TEST AND MATERIAL DESCRIPTION:
As per client's request, the following materials have been used for the preparation of the testing pads.

Material Description

Item | Product name and size Product code Provided By:
#
1 | Concrete base with a smooth finish N/A TCNA
Nominal Size: 48" x 48" x 2" (1219 mm x 1219 mm x 51 mm)
2 | TEC 3N1 Performance thin set mortar 3921213120 TEC specialty
Products
3 | Laminam Tile non-reinforced Crossville/Laminam Crossville
Nominal size: 20" x 20" x 0.2" (500 mm x 500 mm x 5.6 mm) Tile 5.6mm |
Actual tile size:19.685" x 19.685" x 0.2" (500 mm X 500 mm X | |
5.6mm)
Type of reinforcement under the thin tile:No reinforcement 1
4 | TEC AccuColor EFX epoxy grout Part A f 821205158 TEC specialty
| Products
5 | TEC AccuColor EFX epoxy grout Part B 8221210385 TEC specialty
| __Products
6 | Euro-Notch Trowel ! Modell Y | TCNA
7 | Black and Decker orbital sander/polisher | NIA . TCNA
8 | Grout float ; N/A ! TCNA
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TYPE OF INSTALLATION:
All the materials used were specified bv the client and the tested assemblv was built per the client's
instructions. The installation was a non-reinforced thin tile over concrete substrate.

The reinforced thin tile, "Laminam", was installed over the concrete substrate, using "“"3NI*" thin-set mortar.
Further details about the installation are provided below.

Base:
A 48" x 48" x 2" concrete base was prepared and cured for a minimum of28 days prior to testing.

Tile preparation:
The non-reinforced thin tiles were shipped by the client and received already cut in the nominal size 0f20" x
20" x 0.2" (500 mm x 500 mm x 5.6 mm).

Tile and Grout:
All thin tile installation and grouting was performed by a TCNA representative (Laboratory Technician).The
installation procedure followed by this representative is outlined below.

TEC 3NI Performance thin-set mortar was mixed with water per manufacturer's instructions (mix ratio
45.2:100) and was troweled over the concrete subfloor with a Euro notched trowel. The thin-set was combed
with the notched side to form parallel ridges. The non-reinforced thin tiles were back buttered and the backs
were troweled with a Euro notched trowel. Special care was taken to ensure that the combed ridges on the backs
of the tiles and the ridges on concrete subfloor were running parallel to one another. Special precaution was also
taken by the Laboratory Technician, to increase back buttering on each comer of the thin tile. After each tile
was installed, the tiles were gently tapped with a rubber float and vibrated with an orbital sander/polisher to
attempt to eliminate any air pockets or voids underneath the tiles. The maximum lippage measured on the
installed thin tile surface was 0.016" (0.41 mm). Once set, the tiles were allowed to cure for 24 hours before
grouting.

TEC AccuColor EFX epoxy grout was mixed per manufacturer's instructions (Parts A and B) and was forced
into the 3 mm (0.11") grout joints with a epoxy grout float The grout was allowed to set up for approximately
20 minutes before the installation was cleaned with a sponge and clean water. The grouted installation was
subsequently allowed to cure for 46 days.

M»«q, 5/13/13
Katelyn Simpson Date

Laboratory Manager
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Figure 1: Tile layout -Each tile was 20" x 20" x 0.2" (500 mm x 500 mm x 5.6 mm) with a notch cut from one
corner of each tile to accommodate for the ASTM C627 testing apparatus.

TEST RESULTS:

The installation completed fourteen cycles with no evidence of damage to the thin tiles or grout joints. All
evaluation criteria were based on 4 tiles and 4 grout joints in the wheel path of the Robinson-Type Floor Tester.

CONCLUSION:

In accordance with the Performance-Level Requirement Guide and Selection Table ofthe 2013 TCNA
Handbook for Ceramic, Glass, and Stone Tile Installation (page 40), the installation is classified "EXTRA
HEAVY".
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TEST REQUESTED BY: Bostik Inc.
Attn: Brian Day
11320 Watertown Plank Road
Wauwatosa, WI153226-3434

TEST SUBJECT MATERIAL:Identified by client as: "Crossville Laminam 5.6 mm"

TEST DATE: July 31- August 1, 2013

TEST PROCEDURE: ASTM C627: "A Standard Test Method for Evaluating Ceramic Floor Tile
Installation Systems Using the Robinson-Type Floor Tester"

TEST AND MATERIAL DESCRIPTION:
As per client"s request, the following materials have been used for the preparation of the testing pads.

Material Description

Item | Product name and size Product code Provided
# By:
1 | Concrete base with a smooth finish N/A TCNA
Nominal Size: 48" x 48" x 2" (1219 mm x 1219 mm x 51 mm)
2 | Bostik Reflex Ultra Premium Latex Modified thin-set Mortar G90918-31A Bostik
1305100046-5
3 | Laminam 5.6 mm Tile Crossville

Nominal size: 20" x 20" x 0.22" (500 mm x 500 mm x 5.6 mm)
Actual tile size:19.685" x 19.685" x 0.21" (500 mm x 500 mm x 5.6
mm)

Type of reinforcement under the thin tile: No reinforcement

4 | Bostik EZ Poxy 100 % solids epoxy mortar and grout 012313 Bostik
5 | Euro-Notch Trowel Modell Y TCNA
6 | Black and Decker Orbital polisher/sander N/A TCNA
7 | Grout Float N/A TCNA
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TYPE OF INSTALLATION:
All the materials used were soecified bv the client and the tested assembly was built_per the client's
instructions. The installation was a non-reinfOrced thin tile over concrete substrate.

The non-reinforced thin tile, "Crossville Laminam 5.6 mm"*, was installed over the concrete substrate, using
"Reflex Ultra Premium Latex Modified thin-set mortar”. Further details about the installation are provided
below.

Base:
A 48" x 48" x 2" concrete base was prepared and cured for a minimum of28 days prior to testing.

Tile preparation:
The non-reinforced thin tiles were cut to the nominal size 0f20"x 20" x 0.22" (500 mm x 500 mm x 5.6 mm)
using a rail cutter and wet saw.

Tile and Grout:
All thin tile installation and grouting was performed by a TCNA representative. The installation procedure
followed by this representative is outlined below.

Bostik Reflex Ultra Premium Latex Modified thin-set mortar, mixed per manufacturer's instructions (mix ratio
25:100), was troweled over the concrete subfloor with a Euro notched trowel The thin-set was combed with the
notched side to form parallel ridges. The non-reinforced thin tiles were back buttered and the backs were
troweled with a Euro notched trowel. Special care was taken to ensure that the combed ridges on the backs of the
tiles and the ridges on concrete subfloor were running parallel to one another. Special precaution was also taken
by the Laboratory Technician to increase back buttering on each comer of the thin tile. After each tile was
installed, the tiles were gently tapped with arubber float and vibrated with an orbital sander/ polisher to attempt
to eliminate any air pockets or voids underneath the tiles. Once set, the tiles were allowed to cure for 24 hours
before grouting.

Bostik EZ Poxy 100% Solids Epoxy mortar and grout was mixed per manufacturer's instructions (Part A and
part B) and forced into the 3 mm (0.12") grout joints with an epoxy grout float. The grout was allowed to set up
for approximately 20 minutes before the installation was cleaned with a sponge and clean water. The grouted
installation was subsequently allowed to cure for 33 days.
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Figure 1: Tile layout -Each tile was 20" x 20" x 0.21" (500 mm x 500 mm x 5.6 mm) with a notch cut from
one corner of each tile to accommodate for the ASTM C627 testing apparatus.

TEST RESULTS:

The installation completed all fourteen cycles with no evidence of damage to the thin tiles or grout joints. All
evaluation criteria were based on 4 tiles and 4 grout joints in the wheel path of the Robinson-Type Floor Tester.

CONCLUSION:

In accordance with the Performance-Level Requirement Guide and Selection Table of the 2013 TCNA
Handbook for Ceramic, Glass, and Stone Tile Installation (page 40), the installation is classified "EXTRA
HEAVY™.
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TEST REQUESTED BY: Bonsai American

TEST SUBJECT MATERIAL.:System identified by client: "Floor tile assembly with Laminam 5.6 mm
over Concrete bonded with ProSpec Quick PermaFlex® 570"

TEST DATE: June 2-June 4, 2014

TEST PROCEDURE: ASTM C627: "A Standard Test Method for Evaluating Ceramic Floor Tile
Installation Systems Using the Robinson-Type Floor Tester"

TEST AND MATERIAL DESCRIPTION:
As per cltent’s request, the followmg matenalk have been usedfor the preparatJOn ofthe test pad.

Material Description
Item | Product name and size Product code | Provided By:
#
1 | Concrete base with a smooth finish NIA TCNA
Nominal Size: 48" x 48" x 2" (1219 mm x 1219 mm x 51 mm)
2 | ProSpec Quick PermaFlex® 570 Mortar, White 65467546 Bonsai
3 | Laminam 5.6 mm Tortora Custom 13795. Crossville
Nominal size (cut by client prior to submittal):20" x 20" x 0.22" (508 mm custom.6
X 508 mm x 5.6 mm) 2264542
Actual tile size:19.625" x 19.625" x 0.23" (498 mm x 498 mm x 5.72
mm)
4 | ProSpec B-7000 Epoxy grout 65464541 Bonsai
5 | Euro notch trowel (11™) N/A TCNA
6 | Margin trowel N/A TCNA
7 | Orbital sander NIA TCNA

TYPE OF INSTALLATION:
All the materials used were specified bv the client and the tested assembly was built per the client's instructions.

The "Laminam 5.6 mm™ was installed over the concrete substrate using "ProSpec Quick PermaFlex® 570" mortar.
Further details about the installation are provided below.

mé\“’m’— 6/10/14

K.atelyn Simpson Date
Laboratory Manager
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Base:
A 48" x 48" x 2" concrete base was prepared and cured for a minimum of 28 days prior to testing.

Tile preparation:

The tiles were cut to nominal 20"x20" by the client prior to submitting for testing. One comer of each tile was cut by
a TCNA Representative in order to accommodate for the drive shaft of the Robinson Floor tester. The tiles were cut
with an angle grinder and inked with Methylene Blue dye to ensure there were no cracks prior to installation.

Tile and Grout:
All tile installation and grouting was performed by a TCNA representative. The installation procedure is outlined

below.

ProSpec Quick PermaFlex® 570 thin-set mortar was mixed with water per manufacturer's instructions (mix ratio
24.8:100 by weight) and was troweled over the substrate with a Euro notched trowel. The Laminam 5.6 mm tiles
were back buttered with a scratch coat then the backs were troweled with a Euro notched trowel. Special care was
taken to ensure that the combed ridges on the backs of the tiles and the ridges on the test pad were running parallel to
one another. Special precaution was also taken to increase back buttering on each comer of the tile as requested by the
client. After each tile was installed, they were vibrated with an orbital sander to attempt to eliminate any air pockets
or voids underneath the tiles. The maximum lippage in the wheel path of the tester measured at the time of installation
was 0.008" (0.20 nun). Once set, the tiles were allowed to cure for 24 hours before grouting. Figures 1

and 2 represent the layout of the lippage and the mortar depth while the test pad was curing and prior to running.

ProSpec B-7000 epoxy grout was mixed per manufacturer's instructions (Part A, B, and C), and was forced into the
1/8" grout joints. The grout was allowed to set up for approximately 5 minutes before the installation was cleaned
with a sponge and water. The grouted installation was subsequently allowed to cure for 49 days.

; étd: 1"‘&“‘““"?—' 6/10/14
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Figure 1: Each tile submitted was 20" x 20" x 0.2" (508 mm x 508 mm x 5.6 mm). A notch was cut from one comer
of each tile to accommodate for the ASTM C627 testing apparatus. Each grout joint is labeled below with a number
which is the same grout joint number referenced throughout the rest of the report.

3

Table 1: L ippage Measurements (measured using feeler guaes) i _
Lippage after 1st | Lippage after 2nd | Lippage after 3rd | Final Lippage

Week Week Week

Initial Lippage

Date Measured | 4/17/14 4/24/14 5/1/14 5/8/14 6/2/14

Grout Joint 1 | 0.008" (0.20 mm) | 0.008" (0.20 mm) | 0.008" (0.20 mm) | 0.008" (0.20 mm) | 0.012" (0.30 mm)

Grout Joint 2 0.003" (0.08 mm) | 0.003" (0.08 mm) | 0.003" (0.08 mm) | 0.003" (0.08 mm) | 0.005" (0.13 mm)

Grout Joint 3 0.002" (0.05 mm) | 0.002" (0.05 mm) | 0.002" (0.05 mm) | 0.002" (0.05 mm) [ 0.002" (0.05 mm)

Grout Joint 4 0.003" (0.08 mm) | 0.003" (0.08 mm) | 0.003" (0.08 mm) | 0.003" (0.08 mm) ([ 0.004" (0.10 mm)

Table 2 Mortar Thickness (measured using a caliper)

At the time of After curing
application

1 Date Measured 4/15/14 6/2114

! Thickness 0.16" (4.0 mm) 0.16" (4.0 mm)

WPM 6/10/14

Katelyn Simpson Date
Laboratory Manager
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Figure 2: The figure below shows which tiles were higher or lower when the lippage in the wheel path was measured
(as shown in table 1). The lower tile is identified with the letter "L" and the higher tile is identified with the letter
"H".The arrows represent the direction that the sled was traveling during testing.

Y +-
H|L
L L 47
2l H H
L|H
3

TEST RESULTS:

The installation completed all fourteen cycles with no evidence of damage to the tiles or grout joints. All evaluation
criteria were based on 4 tiles and 4 grout joints in the wheel path ofthe Robinson-Type Floor Tester. The maximum
lippage in the wheel path of the tester measured just prior to testing was 0.012" (0.30 mm).

CONCLUSION:

In accordance with the Performance-Level Requirement Guide and Selection Tabie of the 2014 TCNA Handbookfor
Ceramic, Glass, and Stone Tile Installation (page 40), the test pad is classified "EXTRA HEAVY™.

WFM 6/10/14

Katelyn Simpson Date
Laboratory Manager
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Appendix: Photos

Image 1: Laminam 5.6 mm prior to testing.
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Image 2: Full assembly showing the installed Laminam 5.6 mm tile after testing. The numbers shown coincide with

the numbers in Figure 1and 2 and Table 1.
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