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Spain. Spain hitp://www.favemanesgot - Cladding kit
VERY IMPORTANT o

%

By definition, the TECHNICAL APPROVAL consists of a favourable technical ap%i;eciation on behalf of the Eduardo Torroja Institute of
Constryction Science regarding the aptitude for use in construction of non-traditiongl¥gaterials, systems and procedures designed for a

specific use. It therefore has ne administrative effect and represenis no authorisation, ofg’ﬁ‘gg,or guararntee,
b

Before using the material, system or procedure referred to, full knowledge of the document Is essential therefore this should be supplied in
full by the owner. ’

i

)
Changes in product features or not respecting the conditions of use as \%Qg;}ﬂle observations of the Experts Committee will invalidate this
technical evaloation. e

s
The reproduction of this document must be authorised by the%ﬂ;%a;go Torroja Institute of Construction Science. This document consists of
23 pages. '

Publication issued by the Eduardo Torroja Institute of Construction Science. Reproduction prohibited.

k3
P AGREEMENT NUMBER 507
VA

%
THE DIRECTOR OF THE EDUARDO TORROJAANSTITUTE OF CONSTRUCTION SCIENCE,

- under Decree 3652/1963 d%%ember 26 by the government presidency, empoweting the Eduarde Torroja Institute of
Construction Science to issueite TECHNICAT. APPROVAL for non-traditional construction materials, systems and procedures
used in oonstructions d, public works and Order 1265/1988 dated December 23 by the Ministry of Parliamentary Relations and
the Government Secr apy which regulate the concession,

- considering arficle 372, section 5 of the Technical Building Code (hereinafter CTE) regarding conformity with the CTE of
innovaty %u@fs, equipment and systems which establishes that a constructive system conforms with the CTE if it has a
favourab%%ﬁnyical evaluation regarding suitability for the intended use,

- considering the application made by the company GRESMANC INTERNACIONAL S.L. for the concession of a TECHNICAL

ﬁEOVAL for the FAVEMANC XB ventilated cladding system with ceramic plates,
the current statutes of IUnion Européene pour " Agrément technique dans la construction {(UEAte),

-+ taking into account site reports carried out by representatives of the Eduvardo Torroja Institute of Construction Science, reports on

- tests carried out at the [ETce, as well as observations by the Expetts Committee at a meeting held on November 29, 2007,
DECIDES
to award in technical approval document number 507 TO the FAVEMANC XB ventilated cladding system with ceramic plates,
considering that,

The technical evaluation form may econclude that the system CONFORMS WITH THE BUILDING TECHNICAL CODE
provided that the full content of this document is respected and in particular the following conditions:

WVEST,

Up.,s @@

o oSN
1A @

]
4

WSEJO 8
BN
c

(o8}
%

CSIC
),

@ ¢
Qy, s iV
Az Dot O

i
o



@)ﬁ&%ﬁ FEg A

@% INTERPRETE
§  duRapopE
i ALEMAN, ™
GENERAL CONDITIONS # INGLES, *
] = ITALIAND, o~
. . . , , e PORTUGUES, &3
This TECHNICAL APPROVAL exclusively approves the consiruction system proposed by the applicant and in accordan wgftc‘h CUMERhy gN A &
legislation each case must be accompanied by the mandatory building project and completed under the corresponding projeﬁ‘& inagement, L, e
The building project in each case will consider the actions of the system on the general building structure ensuring that these af:él’ éﬁis&‘iﬁl@ﬁ?‘}-‘ v
~HHFRG

In each case, having seen the architectural project for the cladding created by the project architect, GRESMANC INTERNACIONAL, S.L.
will provide a graphic definition from a technical viewpoint of the project for ventilated cladding and enough technical assistance to allow
the calcylation and definition for execution including afl necessary information for cach of the compenents,

In general, both project and the execution will consider all requirements contained in the current legislation. CTE is quoted as a reminder.

MANUFACTURING AND CONTROL CONDITIONS

The manufacturer must maintain the self-control overall materials, the manufacturing process and the finished produet in accord_@if&@%rith
the instructions given in section 5 this document. b 7

CONDITIONS OF USE AND START UP

The FAVEMANC XB ventilated ¢ladding system with ceramic plates is intended for outside cladding fixed by J@mea:ﬁszof a metallic
anchoring substructure, The system does not contribute to the structure stability, A ”%;'—“tg

The implementation of the system must be carried out by GRESMANC INTERNACIONAL S.L. or specialized, qualified and recognized
companies under its technical management. These companies guarantee to use the system under th%%ﬁons and fields of application
covered by this Document respecting the observations of the Experts Committee. An updated coisy o list of installation companies
recognized by GRESMANC INTERNACIONAL 8.L. will be available on the IETce. In aggordance with the above, this document only
covers those works that have been carried out by GRESMANC INTERNACIONAL S.L: or qualified, recognized companies.

:
i

All necessary measures will be adopted regarding the stability of constructions.during assembly, the risks of large suspended loads falling,
protection of personnel and in general all provisions under current Health m@ﬁ%%ety at Work regulations.

This Technical Approval number 507 is valid for a period of five 'yeale%if)rovided that:

VALIDITY

eaf%es indicated in this Technical Approval,

- the manufacturer dogs not change any produ
- that the manufacturer performs a systematic self ce trol of the production as indicated in the Technical Report,

- that an annual follow up is caﬁﬂgpm by the Institute which consists of the compliance with the above conditions, visiting if
appropriate some of the most regen€projects.

R h
With the favourable result frém the follpw up, the IBTce will annually issue a certificate which should accompany the Techmical Approval
to ensure its validity, -

b4
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THE DIRECTOR OF THE EDUARDO TORROJA

INSITUTE OF CONSTRUCTION SCIENCE
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The retention brackets are arrangBd%ne y‘m@émﬁr R 9;?

TECHNICAL REPORT alternating either side of the proﬁfgt@'geﬁgga% %Qf&q ;i\

according to the calculation. In certain‘38sgs, mort

1. OBJECTIVE brackets may be placed on either side of the profile.

FAVEMANC XB ventilated cladding with 3, MATERIALS AND COMPONENTS
“extruded stoneware” ceramics made by the

company GRESMANC INTERNACIONAL S L.
fixed to a vertical, aluminium substructure together
with a support wall.

3.1 Ceramic plates

The ceramic plates are 1.5cm thick, manufactured
from clay, silica, fluxes and other materials used
only for cladding. They are manufacturedgdsy, -
milling, screening, shaping and humidificat :etc

and are moulded by extrusion, generally at ambient
The plates are fixed to the vertical substructure temperatures. Subsequently they:

made up of vertical uprights with stainless steel baked at high temperatures, :r%é'
clips anchored to the support wall and/or the S
building structure using adjustable brackets
(support and retention brackets) (see figure 1).

2. PRINCIPLE AND DESCRIPTION OF
SYSTEM

The plates are waterpr of on their visible side and
practically waterproof-alofig the side (a. a <3.0%).

P
The typical composition of the GRESMANC The Comrfilttee R_%]ing 96/603/CE dated October 4,
INTERNACIONAL $.1.. ventilated cladding with 1996 which seiéfhe list of products classified as

ceramic plates consists of the following sheets: fire %n'g class Al (non-combustible) includes

cera?hé;:ﬁ#roducts.

1. FAVEMANC XB extruded stoneware ceramic

plate. 7T he physical, mechanical and geometric features
2. Air ventilation chamber. o

1 A ...«gorrespond to the following classification
3. Fixing substructure anchored to the support. Y according to regulation UNE-EN 14411:2004,

applied to extruded stoneware ceramic tiling,
including pre-mounted tiling sheets with water
absorption, E < 3% according to group Al of

with CTE regarding Energy Efficiency (DB-HE - regulation UNE-EN 14411:2004 designed for
and noise protection (DB-HR), "%,
%

£
The system can include insulation which willde
defined by the Execution Project in accoﬁfdancc_ﬁ%&.«

cladding interior and exterior walls and floors.

The system is structures usip@ the:appropriate

3.1.1 Dimensional Tolerance
fixings, spacing the ceramié%l%ﬁes between vertical

and horizontal joints, The g];cfints between ceramic -Length: + 3mm.
plates should always Be.open. Width: £ Imm.
o ~Thickness: - 2.0%
This cladd_ing%%tem can be applied to factory +3.0%
workssupports, concrete or metal structures in both -Straightness of edges:  +0.3%
n % restoration projects. Imbalance: +0.5%.
4

The system substructure is anchored to the building
structure using support brackets, arranged in pairs

on both sides of the vertical profile. The distance -Apparent density of material: 2.3kg/dm’
between support brackets is approximately 3.5m -Plate break module: >8 N/mm®
depending on the distance between floors (see

3.1.2 Physical and mechanical features

-Linear thermal expansion
figure 1). coefficient: <0.007 mm/m-°C

Retention brackets are positioned between the
support brackets, secured to the closure element
and separated by a maximum distance of 1.1m.

S
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3.1.3 Geometric features: %% PORTUGUES. ﬁ t§
FORMAT LENGTH WIDTH THICKNESS WEIGH ’ifz;gfﬁi’fﬁ@aﬂﬂ o "-;:,56
Nominal mm mm min mm QI‘gg“? B pppr WY
293 x 800 800 293 approx. 15 approx. 6.00%S-reurmCh
293 x 700 700 293 approx. L5 approx. 5.30
293 x 600 600 293 approx. 15 approx. 4.50

Other plate measurements may be supplied for specific designs provided that the requests due to wind action for
the working plates are less than those set out in this document.

alloy 6063 qualities with 15 treatment — the &g_su:

3.1.4 Identification characteristics are detailed below: &

The identifying label on the pallet shows: Physical properties: | %g;;;

-Manufacturer’s commercial name, -Specific weight: 2.70 kg/dm?, -

-Colour and texture. -Linear expansion coefﬁciﬁr%s 6-10%°C!

-Date of manufacture. (20/100 °C) é: H

-Number of plates and corresponding nominal -Elasticity module: 70, ()%ﬁ’MPa {average traction
measurements. and compre ”f%odules)

-Identifying label with logo and Technical “Poisson’s ¢ gi%}?ent 0.33.

Approval Document number,

echan 1cal properties:

3.2 Substructure for attaching plates 5’* fﬁ%
ALLOY AND R Ryoz A
3.2.1 Profile and brackets SFTREATMENT Mpa Mpa %
%l 6063 T5 =175 >130 >8

The network of vertical profiles and brackets is .5 %

made from exiruded alominium and must COIlfOTI;’l !?_; ACCOI’diIlg to UNE-EN 755-2:1998 for extruded
to technical specifications regarding alumlmum ¥ profiles.

Em

k- a’“‘““s*’
% rd
Profile characteristics

The measurements are gathereé; @gﬂr

TYPE Section W@;@t Perimeter | X, L. T Yo Tye o
mm®> ka/m mm mm cm' mm mm cm? mm
T5 6063 290.-48' L 0.783 357.39 50 9.55 18.13 47 14,27 22.17

s
Supporting @gﬁ'etention bracket features

i
s !

The ggometry and dimensions of a selection of brackets are set out in figure 5 for guidance purposes.

TYPE Section | Perimeter | X, L. Iic Ve L Tye
mm? mm mm |om* |mm |mm |em' | mm
ECI 108-60/100-60/102-60/104-60 321 220 37.5 11.83 | 19.2 17.48 1 7.55 15.33
ECI 108-80/100-80/102-80/104-80 381 260 . 39,2 2597 | 26.1 258 816 | 14.6
ECIT 108-100/100-100/102-100/104-100 441 300 40,5 47.57 | 32.8 34.5 8.61 13.9
ECT 108-120/100-120/102-120/104-120 501 340 41.5 77.88 | 394 43,5 8.95 134
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2.2 Clips for fixing ceramic plates and 70mm length plus washer a‘m;l';]i,o X80alan A&
Y e
mounted Fischer stud or similar. {; A iy W\’b&{"
The clips are made of A2 AISI 304 stainless steel “ag PO%

and general thickness 1.2mm (+ 0.15) and
dimension characteristics according to figure 4.

-Fixing for attaching brackets to slab edges:

. HAS (CE approved) high load capacity fixing of
variable length stainless steel, 8x75 A2 MTA plus

3.2.3 Fixings for the suppor:t wall joint

The definition of type, position and number of
fixings for attaching the brackets to the support
wall will be made regarding the base support
material and the forces on it with the technical
project reflecting the ventilated cladding.

These details will be provided by the system
representative following the fixing manufacturer

recommendations for each base support material.

In general, and for the most common cases, the
following possibilities are quoted:

-Fixing for attaching brackets to enclosure:

When the base material is solid or perforated brick,

DIN9021 washer and DIN 934 screw.

-Fixing for attaching brackets to brick suppolg‘;cwallz
2

Chemical injection fixing for solid, perforated or
hollow brick and block, Lusan polyestef résin
mortar without styrene or similar, -

-Attaching the veﬂWfﬁﬂle to the brackets:
DIN 7054k, A2 stainless steel, hexagonal head
5. SXZ} Self drilling screws,

3.2.4 Screws

-A{tachmg? the clip to the vertical profile:

.

ETXNCO DXP361, A2 stainless steel, 4.2mm

hollow or lightweight concrete, the HRD fixing . diameter and 14mm length self-drilling screw or

similar.

G

_&,
- ;wﬁ}
e

(variable length) will be used. This is made up of} -

1} Polyamide PA 6/6.6 plug: No cadmmm

lead, halogen or silicon contentR
temperatures for use: from -40°E

+80°C; installation temperature: from
-10°C to +40°C.
2) Lag set made up of A2 BIN 571 stainless
steel hexagonal%gd bolt, 7Tmm diameter

N

W

3.3 Adhesive

One component polyurethane sealant, medium
modulus for adhesion to aluminum > 15kp/em?
according to EN 1465. In high humidity areas
medium-high modulus sealants will be required.

J Screws- rods- bolts Nuts
'l é Traction Elongation Test load resistance
Class ™" Resistance resistance | Elastic limit at break Sy
product class Rm Rpoz A Type 1 nuts Narrow nuts
(m=>0.8d) (0.5 <m<0.8d)
N/mm® N/mm? mm N/mm? N/mm®

50 =500 =210 =0.6d =500 =250

A2 70 =700 2450 >0.4d =700 >350
80 =800 >600 20.3d =800 =400

Resistance Torque Break limit Elastic limit Resistance section

M§ class N'm kN kN mm”
50 7.8 18.3 1.7
70 17.5 23.6 16.4 36.6
80 22.0 29.2 21.9




4, PLATE MANUFACTURE

The manufacturing process of the ceramic plates takes
place at the GRESMANC INTERNACIONAL, 8.1,
factory in Los Yébenes (Toledo) and generally includes
the following successive stages:

- Dosing, wet mixing and kneading of raw materials
which will make up the ceramic plates support.

- Flat extrusion for forming plate.

- Decoration (enamelled, silkscreen)

- Baking.

- Mechanization (correction) and resistance testing.
- Clagsification.

Packing and storage prior to forwarding.

5. QUALITY CONTROL
5.1 Plates

At its factory, the manufacturer GRESMANC
INTERNACIONAL S.L. has a quality management
system certified by AENOR (certificate number ER-
1280/2004) based on the guidelines in standard UNE-EN
IS0 9001:2000. There are specific procedures explaining
the types, characteristics and conditions for tests and
controls.

5.1.1 Raw materials

Several tests are carried out in relation to the conirol of
receipt of raw materials and their physical and chemjigal :
analysis. g :’%

-Sampling and determining physical characteristics of ©
raw materials on receipt; moisture (5*’-7%helﬂcﬂl analygis,
linear contraction, particle size distribuﬁm,and rejection,
presence of carbonates, loss by Sgléiﬂatioﬁ and plasticity.
£ i

5.1.2 Procedures RE

&
-Preparation of pastes; \%/
Moisture control of raw materials, verification of size of
milling matf:r_i' ‘bﬁgl,' particle size test for clay and
fireclay, h@% and presence of carbonates.

-Extruéion:

Extrusion pressure, weight of parts, exit and entrance
temperature of the parts in the dryer post extrusion,
vacuum control of the extruder, mass weighing control,

deviation from the orthogonality and measurement
contral.

%ﬁﬁ FE}?W

ﬁ%‘imsawme %
A JURADGDE
. , sy ALEMAN. (3
-Glazing and decoration: & INGLES, ¥
Density and viscosity of the slip, glaze andberigidishANG, o r
Weight of the application a&gd%, FO%H%GUES- .:\‘u &
& ' & q, CATALAN o
Vb, LA
-Baking: @{/ i’g FOF‘X: ¢
Tetnperature control, gas atmosphere inside ovens Hﬁl‘fl’?’g

the baking cycle. Measurement control on exit from oven
and water absorption.

-Mechanization;
Measurement control on exit of mechanization process.

-Classification: .
Superficial control of appearance, detenninaﬁ%jg?}lhe
measurement deviations regarding length and wi th,
straightness of sides, orthogonality, sp@gthtiess of
surface and warp. L '

e
.f%@? E??
5.1.3 Finished products :

100% inspection of measutéifient and superficial
characteristics of the ¢eramic plates and sampling to
determine the physiczl and chemical preperties of the
item, specified as follows:
%,
-Physical ptéperties:
Waiter absorption (%).
“ f*%;ﬁon resistance (N/mm?),
“Surface scratch resistance (Mohs scale)
Resistance to surface abrasion on enamel.
Thermal shock resistance.
Resistance to cracking,
Frost resistance.

~Chemical properties;

Stain resistance.

Resistance to domestic cleaning products and swimming
pool additives.

Resistance to acids and alkalis,

All controls and inspections are periodically gathered in
records as determined by the quality management system
procedures. The finished product tests are carried out
according to standard UNE-EN 180 10543,

5.2 Quality control on cladding fixing elements

These elements are not manufactured by GRESMANC
INTERNACIONAL, S.L. therefore
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supply relating to the technical specifications and 7.1 General specifications w&%{p ¥ CATALAN “ ‘(r;?
compliance of the relevant standard. 8y W ,{>

The assembly of plates on the aluminum frgﬁﬁ gﬂ{)uﬁ’djﬁ\;-(,w
The controls used by GRESMANC INTERNACIONAL,

S.L. for the brackets and vertical fixings on receipt of
these items are:
- QGeneral appearance and finish.
- Measurements,
- Checking the certificate with regard to the
technical specification.

5.2.1 Anchoring

The anchot supplier must guarantee that the anchorage
system products have passed internal manufacturing and
finished product controls in accordance with their
internal standards and procedures. In addition, all these
products meet material specifications and load values
indicated in the supplier’s current manuals and
catalogues provided that they are installed according to
their recommendations and instructions.

Where applicable, the anchorage must have CE approval.

6. PACKING, TRANSPORT, STORAGE AND
HANDLING

performed by specialized personnel using the fixin
described above, so that the plate is not under tension and
has sufficient freedom of movement.

7.1.1 Fixing system

The fixing system should provide for the expansion of
the plates and should be defined according to:

’ﬁ&%}/

- Wind load

- Maximum distances betweejfﬁ@te fixing
points ?W' e

- Plate format s "“'5‘5-;.“

Fitting the substructurgto th_é base should be
calculated to withstai stress transmitted, for
which the status and type of support will be studied,
enabhngﬁfﬁ&gwe of suitable anchoring as
descnb*&m se?aon 323

Ry e
el

7.1.2 Ventilation

existence of a constant air chamber of at least 3

~cm thickness ventilated by natural ascending

& % convection behind the cladding should be taken into
The plates are distributed in wooden pallets, in skelped © W account.

bales not exceeding 10 units with multiple glue points £
between each one of them to avoid friction. The pallet’

e
kil

g,
s

Regardless of the pesition of the facade and the type

will consist of 3 layers with cardboard separators Y of joints, ventilation of the facade is ensured by the

between them and finally the pallet is perfectiiestrapping air inlet openings in the lower liner, lintels and the

and encased. ‘% » exit window sills and finishes at cladding level. The
A ¥ amount of ventilation opening should be determined

The ceramic plates are arranged in the %sport medium
in order to avoid movement tha;,may damage them
during transport. %_,.,

by the height of construction:

- minimum: 20 em?/ml,
- height h < 3 metres: 50 cm2/ml.
- height 3 < h < 6 metres: 65 cm2/ml,
- height 6 <h < 10 metres: 80 cm2/ml.
- height 10 <h <18 mefres: 100 cm2/ml,

The offloading of the ;,_m should be as close as
possible to the place Wh tjiley will be used, to avoid
unnecessary ru%gng T6 prevent damage due to friction
of the surface %nth?sharp items, care should be talen not

to Sig‘-‘ the plates over each other, lifting them one by 7.2 Assembly }
Oglew%%& The implementation sequence should be as follows:
Materials being hit should also be prevented during

- Layont.

offloading and during handling by avoiding them being

-P i .
dropped. lacement of retention and support brackets

- Placement of profiles,

7. IMPLEMENTATION



- Placement of insulation if required.

- Placing the clips at the lower end of the facade.

- Placement of successive clips and ceramic plates, from
the bottom up and

establishment of boards,

7.2.1 Layout

The fagade will be reassessed,_checking the flatness of
the support to be coated and the plane for a good choice
of anchorage.

The distance between the profile axes will depend on the
plate format, with a maximum separation distance of 80
cimn.

The collapse and flatness characteristics of the _
supporting wall must meet the conditions laid down in
the CTE, as well as the relevant standards and
regulations.

7.2.2 Placement of brackets

Firstly, the brackets are fixed to the supporting wall
using fixing anchorage.

The brackets will be placed and distributed vertically and
abutted, distributed between cast edges. The vertical
distance depends on the type and condition of the Suppgﬁ«
and in turn, the loads that will be borne by the same,

being less than 110 ¢m wherever possible. % =

7

e

Sy

A

\%,g

7.2.3 Placement of vertical profiles ¥

The vertical profiles will be arrang‘%é’% distance of

80cm or less. P
“%

The flatness of the frameﬁdrk%f extruded aluminym

uprights must bé& teed via the suitable anchoring
system, in order to"&;gm‘e that the cladding system is flat.

The perfe qﬁ;lgned vertical profiles will be fixed with
fixed holes sl Bited to the brackets to ensure the proper
motion of the substructure and good planimetry.

The minimum horizontal joint between vertical uprighis

shall be 2 mm per metre of profile.

7.2.4 Placement of insulation

mﬁ'
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Whenever applicable, the entire outer face @;ﬂ,ﬁe’# powt 9;‘
supporting wall and the construction of the bulf&%giwmﬁ‘
be covered as specified in the project,

7.2.5 Placement of clips and plates

First, the screwed lower clips are attached to the T profile

and a bead of adhesive is applied as described in section

3.3 on the two T profiles supporting the plate. %g;%
%

Then the ceramic plate is coupled on the lower claitips,
encasing the upper pins to the piece. Next{fhe : lipper
clamps ate positioned, fitting perfectly of. w?ipper
grooves. Thus, the pieces are stabili:z'ed '

=

The same procedure is used, ﬁﬁgy%pper levels,

f*"‘“@“@
The joints between boards should always be open. The
verticaljoint should be between 4 and 6 mm,; the
horizont: @01nt is 4 to 6 mm.

g s’%?
The b@‘elﬁmg expansion joints should always coincide
witli a cladding system vertical joint via a double profile,

7.2.6 Joints

‘*%
3
3. REFERENCES OF USE

The manufacturer supplies the following works built in
2006-2007 for reference;

s  Building in Zamora for “Tecozam Ferrallas y
Armadas” (500m”).
e Los Navalucillos Health Centre (Toledo)

(220m?),
e Wedding and Convention Centre in Chillén,
Ciudad Reat (800m>). .
s Road Conservation Centre in Zarauz,
Guipuzcoa (900m?). :

¢ Residential building in Puertollang, Ciudad
Real {291m?), Puertollano (C. Real)

*  Restoration of a residential building in Gijon
(896m™).

The IETcc has carried out several site visits and a survey
of users, all with satisfactory results,



9. CALCULATION CRITERIA

The definition of the actions is performed according to
the CTE DB-SE-AF (Technical Building Code - Basic
Document for Structural Safety — Building Actions). The
calculation considers that:

- The ceramic plates must withstand wind foad
(pressure / suction) and pass it through the
gubstructure and anchorage to the support,
which must withstand that force. The ceramic
plates, fixings, substructure and anchorage
must withstand the stress caused by wind,
together with its own weight.

- The arrow on the ceramic plates must not
exceed 1/150 of the distance between fixing
points.

- The weight of the ceramic plates is divided by
the number of fixings to be transmitted by the
requests provided.

10, TESTING

The following tests were carried out at the Eduardo
Torroja Institute of Construction Sciences (IETcc)
(Report No. 19.124-1 in accordance with the UNE-EN
IS0 10543, the EOTA Technical Report TR 001 and the
FOTA draft Guide “Guideline for European Technical
Approval of Kits for external wall claddings. Part 1
Ventilated cladding elements and associated fixing:
devices”, ST 4

*ap

10.1 Ceramic plate identification t%s

. s@g\ii

10.1.1 Geometric

Test performed accordlng té”dstandard UNE-EN ISO
10545-2:1998. b

F ’
The maximum, %&%ﬁ?ﬁ and average values in the
different meastrements of 5 nominal size 800 mm x 293
mm x 15 ofifFplates are listed.

- Length: Fiefmum value L= 802.0 mm
© v Minimum value L= 800.5 mm
Average value L=2801.3 mm
- Width: Maximum value a=295.0mm
Minimum value  a=294.0 mm
Average value a=7294.5 mm
- Thickness: Maximum value e= 14.81 mm
Minimum value e=15.08 mm
Average value e=14.96 mm

- Straightness Maximum value R = (.25 %
of edges: Minimum value R=0.05%

Average value

- Orthogonality: Maximum value R=10.20%

Minimum value
Average value

R=0.12%

R=0.05%
R=0.12%

e

™
All results obtained are within the limits set 6? 1;135: PORT }:\
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manufacturer,

10.1.2 Apparent density
According io standard UNE-EN IS0 10545-3:1997 the
following has been obtained:

D,,=2.285 g/cm’

,,m;,
10.1.3 Water absorption
According to standard UNE-EN ISO 1054@&997 the
average water absorption value is;
W=12. 89,@,/0
10.2 Mechanical characterlﬁﬁ%g’w’

10.2.1 Plate flexure tgste,
Tests performed in: aé@g_}i&nce with standard UNE-EN
ISO 10545-4:1997.

The testyas performed on 5 nominal size of 800 mm x
293 mm x BFmm ceramics plates applying a load to the
ceﬁg;er of the plate.

Af“‘:mfa

“The span between supports was 760 mm, The rupture
tension values obtained were:

omax = 19.65 MPa

omin = 12.47 MPa

caverage = 16.20 MPa
Pv =631 kp/m2

Maximum rupture tension:
Minimum rupture tension;
Average rupture tension:
Uniform wind pressure':

10.3 Durability

For each durability test, the tensile strength and rupture
tension is determined for 5 nominal size 800 mm x 293
mm X 153 mm ceramic plates, according to paragraph
10.2, once the accelerated aging test has been completed,

' Uniform wind pressure corresponding to
minimum rupture tension.



10.3.1 Oven at 30°C

The plates are kept in the oven at 80°C for 28 and
56 days with the following results for rupture
tension and tensile load:

a) Qven for 28 days
Maximum rupture tension: omax = 18.84 MPa
Minimum ropture tension: omin = 16.52 MPa
Average rupture tension:  caverage = 17.55 MPa
Uniform wind pressure™  Pv = 849 kp/m2

b) Qven for 56 days

Maximum rupture tension: omax = 20.61 MPa
Minimum rupture tension: omin = 14.32 MPa
Average rupture tension: caverage = 17.10 MPa

Uniform wind pressure”:  Pv = 688 kp/m2
10.3.2 Saturation and drying

The ceramic plates are subjected to the following
cycle as set by regulation UNE-EN 494:1995, test
7.3.5

- Submersion in water at room temperature for 18
hours.
- Oven drying at 60 & 5°C for 6 hours.

After 50 cycles the rupture tension and tensile load /%

are.
N

Maximum ropture tension: omax = 28.65 MPg s )
Minimum rupture tension: omin = 24.64 MPs~ b

Average rupture tension:  caverage = 26,62 MPa
Uniform wind pressure®: Pv =1 ‘%’ljcp/mZ

10.3.3 Freeze — Thaw . £ L

. %‘%ﬁ_ﬁ%‘g
Test congisting of thgff:%i‘]é),\#ing freeze-thaw cycle
as set out in standard I?M EN 494:1995, test
74.1: -
- CgﬁT%ng 1n freezer at -15°C for 3 hours,
- ersion in water at room temperature for 3
hours. 7

The rupture tensions and tensile loads obtained
after 50 cycles for the ceramic plates are:

Maximum rupture tension: omax = 27,25 MPa
Minimum rupture tension: omin = 22.83 MPa

* Uniform wind pressure corresponding to
mininum rupture tension,
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10.4 Proficiency testing for use oﬁtﬁe sﬁ’%‘ﬁﬁ?gts ;

10.4.1 Hard body impact test 48y neH

Test performed according to specifications get in
the BEOTA draft guide “Guideline for European
Technical Approval of Kits for external wall
claddings. Part 1: Ventilated cladding elements
and associated fixing devices” (January 2006
edition) section 5.4.4.1 “Resistance to halﬁ %wdy
impact”, ”%,

For carrying out the test a total of Si¥égominal size
800 mm x 293 mim x 15 mm ceg plates were
arranged, with two horizontally 83id three vertically
anchored to the aluminum stubstructure as described
in technical report and ¢his in turn was anchored to
the test bench with a separation of 800 mm
between upr}gﬁ%%or the plates with 4 anchors and
400 nmum faﬁglatesi.?\mth 6 anchors,

"&'ﬁ"”
The test was performed impacting steel balls
weiglilig 0.5 and 1 kg on the plates tested on an
unde able bench. The following results were
obtained for the two solutions tested:

a) Plates anchored at ends (4 anchors)

\«zsf*g;g '

Impact energy

1 Joule No deterioration
3 Joules Cracked

10 Joules Cracked

b) Plates attached at ends and in the centre (6
anchors) with polyurethane adhesive
described in the technical report

Tmpact energy

1 Joule No deterioration

3 Joules Cladding element not
cracked

10 Joules Cladding element not
cracked

10.4.2 Soft body impact test

Test performed in accordance with specifications
set out in the EOTA draft guide “Guideline for
European Technical Approval of Kits for external
wall claddings. Part 1: Ventilated cladding
elements and associated fixing devices”

3 Tests performed only with mechanical fixing
without adhesive described in point 7.2.5.

,1, oA
@{;{ M paEth o




(January 2006 edition) section 5.4.4.2 “Resistance
to soft body impact”.

For carrying out the test a total of eight nominal
size 800 mm x 293 mm x 15 mm ceramic plates
were arranged, one on top of another and anchored
to the aluminum substructure as described in
technical report and this in turn was anchored to the
test bench with a separation of 800 mm between.
uprights for the plates with 4 anchors and 400 mm
for plates with 6 anchors,

The test was performed impacting sacks weighing
3 and 50 kg on the plates tested on an.
undeformable bench. The following results were
obtained for the two solutions fested:

a) Plates anchored at ends (4 anchors)

Impact energy

10 Joule No deterioration
60 Joules Crack

300 Joules Crack

b) Plates attached at ends and in the centre (6
anchors) with polyurethane adbesive
described in the technical report

Impact energy

10 Joule No deterioration

60 Joules No deterioration "4

Pl

10.4.3 Hygrothermal Behaviour Test

]

4

Test performed in accordance with specifications
set out in the EOTA draft guide “Guidelirie for
European Technical Approval @)%(ii‘s;for externa!
wall claddings. Part 1. Ventilate ladding
elements and associated fixing devices” (January
2006 edition) section iﬁ%ﬂygmmemm
behaviour” e =

ST -.V.%%»/
For carrying out the tést a total of eighteen nominal
size 800 mmfx 293 'mm x 15 mm ceramic plates
were arranged;*ith three horizontally and six
vertically anchored to the aluminum substructure as
d@sc%@ in technical report and this in turn was
anchored to the test bench with a separation of 800
mm between uprights.

The test was performed in two stages, the first heat-
rain and the second heat-ice.
a) Heat-rain

The set was subjected to 80 constant cycles, with
each cycle consisting of:

%ﬂ‘s\@ﬁ Fr j'ffzy ‘

7 wvEReRETE 4
- Heating at 70 £5°C for 1 hour to re§%h “’g?gﬁg DE M
temperature and 2 hours maintaingg INGLE ;\f ":

temperature. w ] ITALIANG, .
- Sprayed with water for 1 hour, %% PORTUGUES, & 5
-~ Drained for 2 hours. i, CATALAN o Vs
- Rested for 10 minutes = 1 minute. @{Q'qf/i poETR Q{f}

S”MURC’\Q'
Checking that, after 80 cycles, no defect was
apparent in the ceramic plates and no permanent
deformations were visible on the anchors or
substructure profiles.

S

b) Heat-cold Ry

The set was subjected to 5 constant cyeles, with
each cyele consisting of: .

- Heating at 70 £5°C for: I hour to reach
temperature and 2 hours maintained
temperature, s o

- Cooling to -2 §C for 1 hour to reach
tempeaaturé and 14 hours maintained

temperature.
oy
Checking that?@ff’er 5 cycles, no defect was
apparent-in the ceramic plates and no permanent

defoﬁ%& jons were visible on the anchors or
sub_stléaﬁ;ure profiles.

_ %i %%}O.-ﬁl-.ﬁl- Subframe tests. Vertical profile

a) Resistance to wind load

Considering the doubly supported aluminum
profile 1,50 m length, applying a load on the
central section simulating wind force and obtaining
the curve load-deformation it is verified that
working elastically the profile supports a load of
1.621 kN total load, equivalent to a separation
between uprights of 0,80 m and a separation
between supports of 1.10 m at 500 kp/m”,

b} Resistance to wind suction

Considering the doubly supported aluminum
profile 1.50 m length, applying a load on the
central section simulating wind suction and
obtaining the curve load-deformation it is verified
that working elastically the profile supports a load
of 1.042 kN total load, equivalent to a separation
between uprights 0T 0,80 m and a separation
between supports of 1.10 m at 325 kp/m?.

11



10.4.5 Pressure-suction tests for fixing points,
Anchors.

Test performed according to internal DIT (technical
approval document) Laboratory procedures to
determine resistance to wind suction of ventilated
cladding fixing systems.

To carry out the test a nominal size 800 mm x 293
mm X 15 mm plate was arranged, anchored to two
aluminum profiles according to the specifications
provided by the manufacturer and described in the
technical report. Thege profiles are supported on an
undeformable bench located in the test area of an
INSTRON 5582.

The completion of the test is attained by the
breaking of the plate edge, obtaining an average
rupture load of 0.993 kN, equivalent to a uniform
wind pressure-suction of 448 kp/m2.

10.4.6 Vertical load test

Test performed in accordance with specifications
set out in the EOTA draft guide “Guideline for
Eurapean Technical Approval of Kits for external
wall claddings. Part 1. Ventilated cladding
elements and associated fixing devices” (January
2006 edition) section 5.4.2.6.2 “Resistance of
vertical load”

To carry out the test a nominal size 800 mm x 293 ﬁg%‘

v

mm x 15 mm plate was arranged, anchored to théﬁw -
aluminum substructure, which in turn was anchored ™
to the test bench with a separation of 8%

A fleximeter was then placed in the centré.of the
plate to measure vertical displacement thereof

under a static load correspon:
the cladding elements (;5 kg):

After 24 hours no deform%s or obvious damage
was observed to the plate or anchors.

P
10.5 System :durg",&iﬁyty tests

Am;i‘,) v' T
10.5.1 Pt{éfi%ﬁng load test
Test petformed according to internal DIT
Laboratory procedures to determine resistance to

wind suction of ventilaied cladding fixing systems.

Tests were performed by applying a load at a
frequency of 0.5 Hz for 25,000 cycles,
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Having completed fatigue testing the unﬁal statidtLEMAN. i
wind suction test was performed. Perfor;pmg th‘?TALllﬁEh.tSd o P"
test on three ceramic plates gave a mean mm UFDRTUGUES, & &
load value of 0.985 kN, equlvalent to a ui{féyn CATALAN o
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pressure o kp/m®, 5,( A NN
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10.5.2 Colour durability test

To evaluate colour durability two sets of samples
of representative colours were taken, A series of
samples was taken for measurement reference and
the second was submitted to cycles of aging tid
UV rays in accordance with the technical report
No. 10 "Exposure procedure for artifioigl -
weathering" of the EOTA and standaﬁ@&b 4892-
3:2006.

To evaluate colour durablhjcy g requ]rements of
the UNE-EN 438-2: 2005 wege taken into account.

No significant dlff%rﬁkﬁes were observed in any
case, and theré was Hortracking, delaminating or
any other defect by visual assessment.

11. PR@E@CIENCY FOR USE EVALUATION

1 1”‘:,1 Compliance with national regulations

o ’x:m..,

Structural safety

The FAVEMANC XB ventilated cladding system
does not contribute to the stability of the building,

The rear enclosure supporting the plate cladding
must comply with the relevant regulations for
structural safety requirements and the actions and
requests that correspond to the incorporation of a
ventilated fagade should be considered.

The connection between the system substructure
and the rear enclosure must be prepared so that
during use stress or durability limits are not
exceeded.

11.1.2 8T - Fire safety

The composition of the enclosure, including,
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where applicable, the insulation, must comply with Verification of the limitation of humidit from INGLES, *
the CTE Basic Fire Safety Document (DB-SI) with surface and interstitial condensation mushg mafeLIANG: @ &
regard to fire resistance and the reaction to fire of as provided in Section HE-1 (Limitation 8f GnergystaL an v &8
materials in it. demand) of the CTE-DB-HE (HE-1, pomt‘%’.%)w ?\\ﬁ" .-{,\("
“ds. Puﬂ;\?‘ ©

According to the Committee Ruling 96/603/CE of System components, as stated by the manufacmrerm R
October 4 1996, fired clay products have a fire thereof, must not contain or release hazardous
classification of Al (No contribution to fire) substances according to the national and Buropean
without requiring testing. legislation,
The material meets the requirement under CTE- 11.1.6 HR — Noise protection
DB-SI (8I-2 section 1.4) relating to outside
materials for exterior cladding and interior surfaces The complete enclosure solution and fundamentally
of the ventilated fagade chambers. the supporting wall plus insulation must ggiiply

with the requirements of the CTE with regh
The vertical development of the air space will be noise protection. g o
limited to 3 floors or 10 metres, in compliance with %
the CTE-DB-SI, paragraph 3, on “Hidden Spaces. 11.1.5 HE — Energy efficienc, "
Passage of facilities through fire partitioning '
elements” and must be divided by a firewall The complete enclosure.splition must meet the
element. requirements of the CT@SR Energy Saving

Document (DB—H@%'regard to hygrothermal
11.1.3 SU ~ Safety of use behavior, N
For the low areas of buildings, in areas accessible The sygtem as described in the technical report for
by the public, we recommend fixing the plates at 6 the pur}%g,@ of calculating thermal transmittance, as
points (ends and cenire of the upper and lower describied 1 Appendix E of the CTE-DB-HE, the
sides) as described in tests 10.4.2 and 10.4.3. f;ifé hamber will be considered a “well ventilated

. f%‘&:ace” and the total thermal resistance of the
11.1.4 HS — Health . enclosure is obtained neglecting the thermal
& - -resistance of the air chamber and other layers

The enclosure solution must guarantee the % between the air chamber and the outside
minimum degree of impermeability required for.the. environment, including an outer surface resistance

building incorporating it as described in the G for still air, equal to the inner surface resistance of

Basic Heatth Document (DB-HS), in order fo miggt the same element (HE-1, Appendix E).

the basic requirements for protection against =~

humidity (HS i, section 2.3). & ) 11.2 Product use. Implementation and limits of

use.

From the definition of the syste@mﬁin&:d in the

technical report, dependingofi the degree of 11.2.1 Implementation

impermeability required, veriation of the air

chamber may be increased as described in the CTE- Prior to installing the system, the type and

DB-HS (HS-1, _seqﬁ@%%. condition of support should be identified for the
R definition of type and number of anchors.

Attention should be given to the design of the

facades, the.ingorporation of windows and lighting The implementation of singular points such as sills,

ele_me:nts; s well as the correct solution of the lintels, jambs, parapets, etc. should consider the

singular pomts such as external fixings, etc. to tightness of the same and prior sealing if necessary

achievean adequate seal at these points, prevenging as well as the proper disposal of water preventing

the accumulation and infiltration of water. its accumulation,

Recommendations given in point 6 of the technical
report regarding plate handling will be followed.

13



In addition, protective gloves should be worn when
handling the plates.

11.2.2 Limits of use

The aspects concerning the calculation set out in
point 8 of this document refer to the scope of the
Basic Structural Safety regarding Building Actions
by the CTE (DB-SE-AE).

For those cases leaving the scope of the Basic
Document, or when stronger wind action to that
considered in the CTE-DB-SE-AE is foreseen it is
necessary to perform a specific study to determine
wind action.

11.3 Waste management

The CTE does not specify requirements for waste
management, however, for the waste produced
during manufacturing processes and on-site
implementation of the system, and particularly for
adhesives and insulation and waterproofing
materials, the manufacturer’s instructions for each
product must be followed in accordance with
current regulations for each product.

For the purposes of waste management, XB
FAVEMANC ceramic plates will be considered as

SO FE A,
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12. CONCLUSICNS i INGLES, "

@on ITALIAND,

[ BN
hy
Verifying that the manufacturing procesﬁ? J, “*%il\i_;gﬁ;lﬁs s

GRESMANC INTERNACIONAL S.L. gﬂg (p Lt (;'?’
plates includes a quality control comprising ﬁ(ﬁp\!f- poRTE G
control system whereby the manufacturer verifies”
the suitability of raw materials, manufacturing

process and product control.

>,

HLRCH

Considering that the manufacturing and
implementation process is sufficiently contrasted
by the practice and test results, the suitability of
the system proposed by the manufacturer is deemed
favorable with the observations of the E}%%?fﬁz

Committee in this DIT. R
THE SPEAKERS e
Y&ié- “%‘%ﬁy
i%’

S
Tomas Amat Rueda, WOsa Senent

PhD in Civil Engmeermg Architect

12, OBSE%TI NS BY THE EXPERTS
COMMITT

n-un observations by the Expert Committee
meeti gg at the Eduardo Torroja Institute of

__Cotisiruction Sciences on November 29, 2007,

“inert waste”. There should be recycling for g‘;: %%gfere as follows:

aluminum profiles, either for parts rejected during .. ™=

implementation or in case of removal of the %gﬁ% - Ttis advised that GRESMANC

ventilated cladding system. - S INTERNACIONAL, 8.1, specifically
LS advise on the suction values which plates

11.4 Maintenance and conditions of serv.ice -

According to durability tests andsjte visits, it is
considered that the system has a safisfactory
performance in accordance with the réquirements
for durability, provided thattfie cladding, installed
as described in this documetits subject to proper
use and mamtenance %t ‘out in the CTE.

To clean the plates follow the manufacturer’s
recommendatmns

c:,

11.5-Aspects relating to the appearance and
e ics.
B

The results of resistance to ultraviolet radiation
enable the estimation that the stability of the color
is satisfactory over time for the situation in Western
Europe.

14

may be subjected to, determining the
number of screws connecting the guide
rails to the uprights and the latter to the
support and retention brackets as well as
the proper tightening of the same , as set
out in the technical report,

* The Expert Committee was made up of
representatives from the following organizations:
-ACCIONA Infrastructures

-Superior Council of Colleges of Architects of
Spain(CSCAE)

-Ferrovial Agroman

-INTEINCO

-INTEMAC

-Army Engineers Laboratory

-Ministry of housing

-QUAILIBERICA

-SOCOTEC IBERIA

-Technical University of Madrid (UPM)
-Eduardo Torroja Institute of Construction Science
{IETce)
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It should be remembered that according to the W OTALIANG, o
specific situation of the building, its shape and @ % FORTUGUES, & &
dimensions, the values of wind pressure and o, CATALAN A ,\z:*’”
suction on certain points may be higher than f‘t”f Vi pgwt gt

described in the current regulations, which
should be considered in the calculations.

- It is advised that GRESMANC
INTERNACIONAL, S.L. advise in
the design and implementation of gaps
and singular points.

- Depending on the type and condition
of the support, the most suitable type
of anchorage will be used.

- Ttis recommended that during
assembly, the uprights are positioned
first and then the insulation, if
applicable.

- Because profiles are not continuous,
tracks must be extremely level.

- All metal components incorporated
into the system must not cause
cotrosion problems.
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For exceptional conditions of high %&Muﬁi"“&“
exposure to chlorides, the use a stainless

steel AISI-316 for screws and clips is
recommended,

Cladding joints will be considered in
relation to the building expansion joints,

It should be noted that dark colour p" %@5
are more sensitive to sunlight, so that
those located in areas of high-tgmperatures
and exposure to sunlight mu gg,%carefully
assessed when choosmg colour

It is noted that th%‘; ildted claddmg
systems do not gudtgniee sealing the
enclosure with only the outer coating. In
any case, ﬁfé%e study the joint behavior
of the cbmiﬁ%ete enclosure, as described in
the CTE Basic Health Document (DB-HS)
regarding protection against moisture (HS-
1),

o

%"ﬂ
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FIGURE 5: SUPPORT AND RETENTION BRACKETS
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FIGURE &: CERAMIC PLATE
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FIGURE 11: HORIZONTAL SECTION THRCUGH WINDOW WITH CERAMIC REVEAL
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Don Juan Amor Fernindez, Intérprete Jurado de Inglés, certifica que la que antecede es
traduccion fiel y completa al inglés de un documento redactado en espafiol.

I the undersigned Juan Amor Fernandez, sworn translator for the English Language do hereby
certify that the foregoing is a true and faithful version of the original Spanish document hereunto
attached.

Agullas 1:%(1}[%1};013) Spain, 12 June 2012
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