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Control of editions

Edition Date Sections in which changes have been made with respect to the previous edition
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Chapter 6 Section 6.2 Chapter 5
Section 6.3 Chapter 6
- Chapter 7
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Review and technical update of the DAU in accordance with the current editions of the reference
C 15.10.2019 documents (updates of the CTE and other reference standards).

Extension of the validity date of the DAU until 14.10.2024.

Extension of the assessed system with continuous horizontal profiles and the alloys AW-6060 T5 and
D 29.01.2020 AW 6063 T5 for all components.
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Change in the dimensioning of the support brackets.
Change of the manufacturing plant and the address of the DAU holder.

E 17.05.2022

Revision and technical update of the DAU in accordance with the current editions of the reference
= 15.10.2024 documents (CTE updates and other reference standards).

Extension of the validity date of the DAU until 14.10.2029.
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1. Description of the system and
intended uses

1.1. Definition of the construction system

The Epsilon O system is a system for fixing cladding
panels on ventilated facades! (see figures 1.1 and 1.2).
The system is made up of the following components:

« Fixing elements of the cladding, through its
horizontal joint?:

- Sigma Hidden Nail aluminium clamps.
- Continuous horizontal aluminium profiles.

e Substructure? for supporting and fixing the clamps
and horizontal profiles, fixed to the corresponding
support structure or substrate*. The substructure is
made up of:

- Epsilon O vertical aluminium profile.
- Aluminium brackets.

- Fixing elements (stainless steel self-drilling
screws and aluminium counterplates).

For more information on the system components, see
chapter 2.

In this DAU, the cladding panels are not assessed,
although they are specified in chapter 4 so that they can
be conveniently chosen for each project.

1.2. Intended uses

The Epsilon O system is used as a fixing system for
cladding panels to form the outer leaf® of ventilated
facades, for new and refurbishment works with flat
geometry facades.

The supports or substrates on which the Epsilon O
system can be fixed are: masonry walls (fired clay or
concrete), concrete structures (walls, slabs, pillars, etc.)
and metal structures (beams, pillars and wall frames).

In all cases these substrates must have adequate
resistance and stability to withstand the forces
transmitted by the system.

The anchors of the system substructure to the
supporting substrate must be chosen based on the

1 As defined in the European reference documents on ventilated
facades, the facade is considered to be ventilated when the air
chamber has a minimum thickness of 20 mm and the minimum
ventilation openings are 50 cm? per linear meter at the base and
upper section of the facade.

2 The panels must have grooves on their lower and upper edges into
which the clamps or horizontal profiles are inserted.

3 Intermediate assembly located between the cladding and its support
structure.
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nature of the latter and the stresses to which they will be
subjected (see table 2.7).

For more information on the performance characteristics
of the system, as well as on the project and execution
criteria, see chapters 4 to 6.

/
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Support structure.

Aluminium support bracket.

Aluminium load bracket.

Epsilon O vertical aluminium profile.

Double continuous Sigma Hidden Nail clamp.
Single continuous Sigma Hidden Nail clamp.

Double start-finish Sigma Hidden Nail clamp.
Single start-finish Sigma Hidden Nail clamp.

ONoarwWNE

Figure 1.1: Epsilon O system with clamps6.

4 Loadbearing construction element that supports the system and
transmits its loads to the building structure, or that forms part of it.

5 A ventilated facade is mainly composed of the outer leaf of the
facade (which incorporates the exterior cladding), the ventilated air
chamber and the inner leaf of the fagade (which can be made up of
one or several components).

6 All dimensions in this document are expressed in mm.
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. Support structure.

. Aluminium support bracket.

. Aluminium load bracket.

. Epsilon O vertical aluminium profile .

. Sigma S.32 Continuation horizontal profile.
. Sigma S.32 Start horizontal profile.

. Sigma S.32 Finish horizontal profile.

. Self-drilling ST 5.5x25 + counterplate.

O~NO O WNPE

Figure 1.2: Epsilon O system with profiles.

7 These brackets are called Salida 32 and Salida 46 by the
manufacturer, in Spanish. The “depth” of the clamp defines the
thickness of the cladding element that can be allocated on the clamp
(see Figures 2.1).

2. System components

The Epsilon O system is made up of the following
components:

« Sigma Hidden Nail clamps for fixing the claddings.
« Sigma horizontal profiles for fixing the claddings.
« Epsilon O vertical profile.

« Load brackets (bearing) and support brackets
(retention).

o Fixing elements: self-drilling screws and safety
counterplates.

The characteristics of each of these components are
detailed below.

2.1. Sigma Hidden Nail clamps

There are two groups of clamps depending on their
depth: Depth 32 and Depth 46 7.

Depending on the position they occupy on the facade,
there are four types of clamps for each group:

o Double continuous clamp (see figures 2.1a and
2.2a): supports four panels and is positioned in the
central parts of the facade.

o Double start-finish clamp (see figures 2.1b and
2.2b): supports two panels and is positioned at the
base and upper sections of the fagade.

« Single continuous clamp (see figures 2.1c and 2.2c):
supports two panels and is positioned on the sides
of the facade.

« Single start-finish clamp (see figures 2.1d and 2.2d):
supports one panel and is positioned at the corners
of the facade.

Four clamps are needed to fasten a cladding panel.

The clamps are made of aluminium; the characteristics
of this material are indicated in table 2.1, other
characteristics are indicated in table 2.2. The geometry
and dimensions of the clamps are shown in figures 2.1
and 2.2.

2.2. Horizontal profiles

The horizontal profiles have the same section as the
Depth 32 clamps, with a small variation in the finishing
profile:



« Start profile (see figure 2.3a): supports one row of
panels and is positioned at the base of the facade.

« Continuation profile (see figure 2.3b): supports two
rows of panels and is positioned in the central parts
of the facade.

« Finishing profile (see figure 2.3c): supports one row
of panels and is positioned at the upper section of
the facade.

The profiles are made of aluminium; the characteristics
of this material are indicated in table 2.1, other
characteristics of the profile are indicated in table 2.3.
The geometry and dimensions of the profile are shown
in figures 2.3.

2.3.  Vertical profile

The vertical profile is a specifically designed tubular
section profile (see figure 2.4).

The profiles are made of aluminium; the characteristics
of this material are indicated in table 2.1, other
characteristics of the profile are indicated in table 2.4.
The geometry and dimensions of the profile are shown
in figure 2.4.

2.4. Brackets

There are two types of brackets for fixing the vertical
profiles to the support structure:

o Load brackets (loadbearing).

e Support brackets (retention).

Material of clamps, profiles, brackets and counterplates
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The brackets are made of aluminium; the characteristics
of this material are indicated in table 2.1, other
characteristics of the brackets are indicated in table 2.5.
The shape and dimensions of the brackets are shown in
figures 2.5 and 2.6.

The wings of the brackets have a serrated relief on their
two concave faces that allow subsequent assembly with
the fixing counterplates (see section 2.5).

2.5. Fixing elements

All components of the Epsilon O system are fixed to
each other wusing self-drilling screws. Safety
counterplates are also used in the fixing between the
vertical profiles and the brackets and between the
horizontal profiles and the vertical profiles.

The fixing elements used between the different
components of the Epsilon O system are indicated in
table 2.6.

The counterplates have a serrated relief that matches
that of the wing of the brackets and that of the horizontal
profiles and allows the fixing forces to be distributed,
allowing their adjustment prior to screwing. The
counterplates are made of aluminium; the characteristics
of this material are indicated in table 2.1. The geometry
and dimensions of the counterplates are shown in
figures 2.7 and 2.8.

The anchors for fixing the brackets to the support
substrate must be chosen specifically for each project
according to the material of the substrate, the type of
anchor and the value of the actions that act on them in
each case (see section 4.2).

It is recommended that anchors meet the minimum
specifications indicated in table 2.7.

Characteristic

Reference

Declared value

Clamps, profiles, brackets and counterplates

Type of material AW-6060 T5 AW-6063 T5
Durability class b b
Specific weight (kg/m?®) 2,700 2,700
Longitudinal modulus of elasticity (MPa) UNE-EN 1999-1-1 E = 70,000 E = 70,000
Transverse modulus of elasticity (MPa) G = 27,000 G = 27,000
Poisson's ratio 0.30 0.30
Coefficient of thermal expansion (um/m-K) (for T <100 °C) 23.2 23.0
Yield strength (MPa) 2120 2130
Rupture strength (MPa) UNE-EN 755-2 =160 2175
Elongations, (%) UNE-EN 1999-1-1 28 28
Elongations, (%) 26 26

Table 2.1: Characteristics of the aluminium used in clamps, profiles, brackets and counterplates.
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Clamps

Characteristic

Declared value

Depth 46 Depth 32

Dimensions (mm) Figures 2.1 Figures 2.2

Double continuous 157.0 105.0

Double start-finish 151.0 101.7
Mass (g)

Single continuous 39.0 25.2

Single start-finish 36.0 24.5

Table 2.2: Other characteristics of the clamps.

Horizontal profiles
Characteristic Start Continuation Finish
Dimensions Figure 2.3a Figure 2.3b Figure 2.3c
Mass (g/m) 808.9 892.6 857.5
Area (mm?) 299.6 330.6 317.6
Standard length (m) 6.0 6.0 6.0
Moment of inertia Iy (cm?) 7.65 9.33 7.67
Moment of inertia Iy, (cm?) 3.15 4.63 4.04
Modulus of resilience Wiy (cm®) 2.23 2.55 2.23
Modulus of resilience W,y (cm?) 1.32 2.13 1.79

Table 2.3: Other characteristics of the horizontal profiles.

Vertical profile

Characteristic

Declared value

Dimensions Figure 2.4
Mass (g/m) 937.2
Area (mm?) 347.1
Standard length (m) 6.0
Moment of inertia Iy (cm?) 9.75
Moment of inertia Iy, (cm?) 5.05
Modulus of resilience Wi, (cm®) 3.72
Modulus of resilience W,y (cm?) 3.36

Table 2.4: Other characteristics of the vertical profile.
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Characteristic

Load (bearing) Support (retention)

Use

Vertical profile support fixed point Vertical profile support sliding point

Geometry

Figures 2.5 Figures 2.6

Nominal dimensions (mm)
[(B+L) x H x €]

(55+66.5) x 110 x 4
(65+110) x 110 x 5.5

(55+66.5) x 70 x 4
(65+110) x 70 x 5.5

B = base width
L = wing length (65+155) x 110 x 5.5 (65+155) x 70 x 5.5
H = height (65+200) x 140 x 5.5 (65+200) x 70 X 5.5
e = wing thickness
L=66.5 138.0 80.0
L =110 289.4 161.0
Mass per unit (g)
L =155 486.9 225.5
L =200 608.3 285.8

Table 2.5: Characteristics of the load and support brackets.

Fixings

Characteristic Reference

ST screw 5.5x25

Use

Fixing the vertical
profiles to the support
brackets using the
rectangular
counterplate with
offset hole
(see figure 2.8)

Fixing the horizontal Fixing the vertical
profiles to the vertical profiles to the load
profiles using the brackets using square
square counterplate counterplates with
with offset hole offset hole
(see figure 2.8) (see figure 2.7)

Fixing the clamps to
the vertical profiles

Generic type

UNE-EN ISO 15480

Self-drilling screw with hexagon washer head, with self-tapping thread

Material UNE-EN ISO 3506-4

A2-70

Dimensions:

(diameter x minimum  UNE-EN ISO 10666

length) (mm)

55x25

Table 2.6: Characteristics of the fixings.

Anchors of the brackets — support substrate

Characteristic

Minimum specification

Fixing

= 10 mm (for load brackets)
> @ 7 mm (for support brackets)

Minimum diameter
Washer

2 @ 29 mm (for load brackets)
> @ 23 mm (for support brackets)

Material (*)

Stainless steel (A2 or A4)

Tear-out resistance (**)

2> 2.5 kN (in case of fixing the load brackets)
> 1.1 kN (in case of fixing the support brackets)
or greater than the horizontal force on the bracket due to wind suction.

Shear resistance on 2 mm and
3 mm sheets

> 2.8 kN (in case of fixing the load brackets)
or greater than the vertical force on the bracket due to the self-weight of the system.

When possible, it is recommended that the anchors have the CE marking according to the
corresponding EAD (see www.eota.eu). For example:

CE marking - Metal anchors for use in concrete.

- Plastic anchors.

- Metal anchors by injection for masonry units.

When choosing anchors, it is recommended to consider the service conditions to which they will
Service be subjected (direction of actions, type of concrete, type of masonry, minimum distances to the

edge, etc.)

(*) To avoid galvanic couple, the material of the fixing and the washer must be compatible with the aluminium of the bracket.
(**) To be guaranteed on the substrate materials.

Table 2.7: General specifications of the anchors between brackets and support substrate.
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Figure 2.1a: Depth 46 double continuous clamp.
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Figure 2.1b: Depth 46 double start-finish clamp.
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Figure 2.1c: Depth 46 single continuous clamp.
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Figure 2.1d: Depth 46 single start-finish clamp.
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Figure 2.2a: Depth 32 double continuous clamp.
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Figure 2.2b: Depth 32 double start-finish clamp.
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Figure 2.2c: Depth 32 single continuous clamp.
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Figure 2.2d: Depth 32 single start-finish clamp.
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Figure 2.3a: Horizontal profile, start.
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Figure 2.3c: Horizontal profile, finish.
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Figure 2.3b: Horizontal profile, continuation.
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Figure 2.5b: Load bracket (65+110) x 110 x 5.5.
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Figure 2.5c: Load bracket (65+155) x 110 x 5.5.
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Figure 2.5d: Load bracket (65+200) x 140 x 5.5.
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Figure 2.6a: Support bracket (67+55) x 70 x 4/6.
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Figure 2.7: Rectangular safety counterplate with offset hole. Figure 2.8: Square safety counterplate with offset hole.




3. Manufacture, control of
production and storage

3.1. Manufacture

The Epsilon O system is manufactured by Fachadas del
Norte SL in its facilities in Carballo (A Corufia).

Fachadas del Norte SL purchases the different semi-
finished components from its authorised suppliers.
Subsequently, these components are subjected to the
transformations indicated in section 3.1.2 to obtain the
finished product.

3.1.1. Raw materials

The raw materials used for the manufacture of the
different components of the Epsilon O system are
extruded profiles and bars, as semi-finished products,
according to the material of each component indicated
in table 2.1.
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3.1.2. Manufacturing process

The manufacturing process of the different components
consists of the following stages:
e Profiles:

- Cutto size.

« Brackets and clamps:
- Cutto size.
- Punching.
- Cleaning.
- Packaging.
« Safety counterplates:
- Cutto size.
- Drilling.
- Cleaning.
- Packaging.

3.1.3. Presentation of the product

The components of the system are presented as
indicated in table 3.1.

Component Package Quantity per Labelling information
type package
Single start-finish
Single continuous Box 150 Model and name / Nominal dimensions / Product reference
Depth 46 clamps - number / Recipient details (work, customer, date and place of
Double continuous delivery)
— Box 75 '
Double start-finish
Single start-finish
Single continuous Box 150 Model and name / Nominal dimensions / Product reference
Depth 32 clamps - number / Recipient details (work, customer, date and place of
Double continuous delivery)
— Box 75 '
Double start-finish
Start packed in Model and name / Nominal dimensions / Product reference
Horizontal profiles ~ Continuation carton 60 number / Recipient details (work, customer, date and place of
Finish delivery).
Packed in Model and name / Nominal dimensions / Product reference
Vertical profile carton 30 number / Recipient details (work, customer, date and place of
delivery).
(55+66.5) x 110 x 4 25-75
Aluminium load (65+110) x 110 x 5.5 15— 45 Model and name / Nominal dimensions / Product reference
Box number / Recipient data (work, customer, date and place of
brackets (65+155) x 110 X 5.5 15 - 45 i
delivery).
(65+200) x 140 x 5.5 25
(55+66.5) x 70 x 4 50 - 150
Aluminium (65+110) x 70 x 5.5 25 _75 Model and name / Nominal dimensions / Product reference
Box number / Recipient data (work, customer, date and place of
support brackets  (65+155) x 70 x 5.5 25-75 i
: delivery).
(65+200) x 70 x 5.5 20-70
Together with
- its respective . . .
Self-drilling screws bracket or - Variable depending on the supplier
clam
Fixing elements p
Alotr;]gei\:wth Model and name / Nominal dimensions / Product reference
Safety counterplate respective number / Recipient details (work, customer, date and place of
brgcket delivery).

Table 3.1: Presentation of the components of the Epsilon O system.
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3.2. Control of production

The components of the Epsilon O system are
manufactured by Fachadas del Norte SL or its
authorised suppliers.

Fachadas del Norte SL has a Quality Management
System (QMS) that complies with the requirements of
the UNE-EN ISO 9001 standard for the manufacture of
anchoring systems for mortar claddings and ventilated
facades. Certificate number EC-3623/08.

The characteristics that are subject to control for the
product are listed below, depending on the phase of the
construction process.

3.2.1. Control of raw materials

Fachadas del Norte SL selects as suppliers
manufacturing companies that have a Quality
Management System in accordance with the
requirements of the UNE-EN ISO 9001 standard for the
manufacture of the different components, requesting
periodic certificates of conformity with the product
specifications for their control.

The list of authorised suppliers is included in the
Technical Dossier of this DAU.

3.2.2. Control of the manufacturing process

The controls carried out during the manufacturing
process are those indicated in table 3.2.

Component Process Controlled Control
P property frequency
Dimensions
cl Cutting and 8 out of
amp punching Surface every
appearance 100 units
Dimensions 8 out of
Horizontal profile  Cutting Surface every
appearance 100 units
Dimensions 2 out of
Vertical profile Cutting Surface every.
appearance 30 units
Dimensions
Support bracket  Cutting and 8 out of
Hpport bracke punching Surface every
al 100 units
ppearance
Dimensions
Cutting and 8 out of
Load bracket : every
punching Surface T00 it
appearance units
Dimensions
Counterplat Cutting and 8 out of
ounterpiate drilling Surface every
appearance 100 units

Table 3.2: Control of the manufacturing process.

3.2.3. Control of the final finished product

Table 3.3 shows the main characteristics and control
frequencies of the final finished product.

Controlled Control procedure Control frequency

property

Dimensional s 8 out of every 100
- Manufacturer’s internal .

characteristics units.

Table 3.3: Control of the process of the final finished product.

3.2.4. Control of system components

For the control of other components of the system, such
as the self-drilling screws, Fachadas del Norte SL
selects as suppliers manufacturing companies that have
a Quality Management System in accordance with the
requirements of the UNE-EN ISO 9001 standard,
requesting periodic certificates of conformity with the
product specifications for their control.

The list of authorised suppliers is included in the
Technical Dossier of this DAU.

3.3. Control of execution on site

During the execution of the system, the technician
responsible for the construction site must carry out a
control that guarantees that the systems are executed in
accordance with the solution adopted in the project and
taking into account the criteria indicated in chapters 4 to
6 (see also section 3.4.3).

3.4. Storage, transport and reception on site
3.4.1. Storage in the factory

The components of the Epsilon O system (vertical and
horizontal profiles, brackets, clamps and fixing
elements) are stored by Fachadas del Norte SL until
they are transported to the construction site.

The storage of the Epsilon O system components in the
factory must be controlled so that they do not suffer
damage or misuse before transport to the construction
site.

3.4.2. Storage on site

During storage on site, the EpsilonO system
components must be prevented from deteriorating and
must be protected against humidity, dirt and impacts.

The system components should preferably be stored in
their packaging in a weather-protected area. Likewise,
the storage place must be away from the usual traffic of
the construction site to avoid damage or improper use
before being put into operation.



For the correct storage, handling and transfer of the
different components of the Epsilon O system, the
current regulations regarding the prevention of
occupational risks must be taken into account.

3.4.3. Transport

The transport of the components of the Epsilon O
system can be carried out by any conventional means
as long as it is taken into account that these components
must not suffer deterioration or damage in any of the
phases of this process: loading, transport and unloading.

3.4.4. Control of reception of components on site

At reception on site, the condition of the supplied
material must be controlled, at least through a visual
inspection.

In particular, the requirements for receiving the
components of the Epsilon O system are:

« No surface defects, deformations or warping will be
allowed in the elements of the Epsilon O system.

« Corrosion on metal elements will not be allowed.

o Certificates from the manufacturer or supplier must
be presented stating that the product supplied is as
specified.

e It must be verified that the auxiliary components of
the system (fixing screws, sealing products, possible
additional insulation) supplied on site comply with
the system specifications and the requirements of
the work specifications.

« It must be verified that the cladding panels have the
corresponding CE marking as an individual
component according to the harmonised standard
that applies in each case (e.g. UNE-EN 1469 for
natural stone).

o Likewise, it must be verified that the cladding panels
meet all the requirements that apply to them, both
individually and in combination with the Epsilon O
system, taking into account that said required
characteristics may not be included in the
corresponding CE marking. For example, the groove
strength of the panels, the exterior impact resistance
rating, etc.
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4. Project criteria

The complete ventilated facade enclosure that includes
the Epsilon O system as a substructure and fixing of the
exterior cladding panels must comply with the basic
requirements of: structural safety, safety of use, health,
protection against noise and energy savings defined by
the Technical Building Code (CTE), as well as other
requirements related to the durability of materials.

This chapter indicates the criteria that must be
considered for the correct design of the substructure
system and fixings object of the DAU, as well as the
general criteria and specifications applicable to the
claddings and other components that would form part of
the exterior leaf of the ventilated facade.

Based on these general criteria and specifications, the
technician responsible for the project will have the
necessary information for the correct selection and
justification of the construction system of the ventilated
facade exterior leaf executed with the Epsilon O system.

4.1. Facade design criteria

For the correct design of the Epsilon O system, the
following must be considered:

o The system must be modulated so that the use of
material is rationalised, avoiding material waste and
unnecessary cutting of panels and profiles. For this
purpose, the distance between vertical profiles must
be taken into account, as well as the size of the
panels.

« The maximum distance between vertical profiles
shall be that resulting from the calculations; it is
recommended that it should not exceed 1.2 m.

e The cladding panels that can be used with the
Epsilon O system must meet the specifications
indicated in table 4.1. It should be verified that the
cladding panels chosen meet the minimum bending
strength and groove strength necessary to withstand
the actions to which they will be subjected.

o For pre-dimensioning purposes, a range between
5mm and 10 mm for the horizontal joint and
between 3 mm and 5 mm for the vertical joint
between cladding panels must be considered (see
section 6.7 and figure 4.3).

« The overall thickness of the system can vary
between 98 mm and 260 mm for the system with
Depth 46 clamps and between 84 mm and 246 mm
for the system with Depth 32 clamps and for the
system with horizontal profiles (see figures 4.2 and
4.3). The total thickness of the outer leaf will vary
depending on the thickness of the outer cladding
panel being considered (see table 4.1).
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e« The maximum total out of plumb of the support Characteristic Required value
substrate that the system allows is 162 mm. Length (mm) <1.200 (%)

+  Each vertical profile must have a fixed anchor point Width (mm) <600 (*4)
and several sliding points to allow for the expansion )
movements of the system. The fixed points are Thickness, tp (mm) 15<tp <30
executed with two load brackets, while the sliding Surface flatness (mm) <0.2% of length
points are executed with a single support bracket. Mass (kg/m?) <120 (%) (*)

« Itis recommended that the fixed point of the vertical . _ 222
profile be located on the front of the floor slab of the ?l’\'ﬂ"gg")”m bending strength - 1enending on the surface of the
building structure and aligned in a horizontal panel and the wind load (ge)
direction forming a single row. >15

o . ) ) Minimum groove resistance . i

« The sliding points of the vertical profile must be at (kN) (%) or deperl‘d'”g on the Z“Irfage of the
the distance resulting from the calculations (the panel and the wind load (G.)
maximum distance foreseen is 1.2 m) and can be Groove thickness, tr (mm) 4.0 + 0.1 for Depth 46 clamps
fixed on any type of substrate, including, if ’ 3.0 + 0.1 for Depth 32 clamps
necessary, the front of the slab. Groove depth (mm) 20+ 0.1

« Horizontal and vertical expansion joints of no less (*) Weight to which the self-weight increase factor must be
than 15 mm must be provided (see figure 4.4). applied, e.g. yo= 1.35.

. - L . (**) Greater distances could be considered, as long as a specific
+ The vertical joints shall coincide, at least, with the analysis was made regarding the forces it should support. See

movement joints of the building structure and the limitations in section 9.7.

substrates supporting the system. (***) Obtained from the method indicated in the reference document

. . at European level.
e« The same cladding panel should not be fixed on P

vertical profiles that have been vertically interrupted. Table 4.1: Minimum characteristics of the cladding panels.

e« It is recommended to modulate the facade by
planning the necessary cuts of the cladding panels
in the corners, in order to absorb possible
discrepancies between the theoretical and actual
dimensions of the construction site.

« When clamps are used, the intermediate vertical
profiles simultaneously support two columns of
cladding panels using double clamps.

« Alternatively, the Epsilon O system can be installed
using two vertical profiles for each column of
cladding panels using single clamps. In these cases,
the clamps must be positioned at a distance not
greater than 1/3 of the length of the cladding panels
and their dimensions may be different from those
indicated for the construction arrangements of
figures 1.1, 1.2 and 4.1, as long as the resistant limit
values of the system are not exceeded (see section
4.2 and chapter 9).

e The brackets will be placed on the support substrate
by supporting the short wing, while the vertical
profiles will be fixed to the long wing of the brackets.

Chapter 5 provides the main construction details of the
system.
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Figure 4.1a: Modulation distances between axes of the system with clamps.
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Figure 4.1b: Modulation distances between axes of the system with horizontal profiles.
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4.2. Structural safety

The Epsilon O system does not contribute to the
strength and stability of the building structure. However,
it must be justified by calculation that the solution
adopted for the system withstands the actions foreseen
in its function as substructure and fixing of the cladding
to the exterior leaf of the ventilated facade.

If the designer requires it, the technical department of
Fachadas del Norte SL can provide specific advice for
the project.

The support structure or substrate must have adequate
strength and stability to withstand the actions transmitted
by the system.

Likewise, in case that the support structure is metallic,
for example, laminated steel, direct contact between it
and the Epsilon O system will be avoided to minimise the
possible effects of corrosion due to galvanic couple.

The system must be designed to be compatible with the
movements of the substrate to which it is attached. To
do this, the limitations imposed by the CTE on the
support structure or substrate must be taken into
account (e.g. the deflection limitation of the slabs).

The actions to which the facade and the structure will be
subjected must be defined based on the general
geometry of the building and its topographic situation,
taking into account the DB-SE of the CTE.

To calculate the wind loads, it must be considered that
the ends of the facades or exposed protruding corners
are the areas most stressed by the wind and in them
stresses of the order of twice as much as in the centre
of the wall exist.

To calculate the self-weight load, it must be considered
that the maximum weight of the system will depend on
the modulation and the thickness and type and material
of the panel used in the cladding.

For areas where there are seismic requirements, the
resistant capacity of the support element must be taken
into account in accordance with the basic requirements
of the CTE regarding structural safety, as well as the
requirements of the basic standard NCSE-02.

Likewise, it should be considered that the maximum
length of the cantilever profiles is 200 mm (see figure
4.4).

For the substructure of the system, the appropriate
modulation of the vertical profiles (recommended
< 1,200 mm), the type and number of brackets and the
maximum distance between them must be determined.

As a reference in the calculations, the following can be
considered: a minimum factor of increase of wind loads,
vo = 1.50, a minimum factor of increase of weight loads,
yo = 1.35, a minimum factor of decrease of resistance of
the material, ym = 1.10 and a minimum safety factor of
the resistance to tearing out of the anchor on the
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substrate, variable depending on the resistance and
material of the substrate, and a factor,yanc, = 3.00 can be
taken by default when no evidence is available regarding
the resistance of the substrate. In the case of seismic
zones, the actions due to the earthquake will be
weighted with a minimum coefficient, ys= 1.30 and all
actions will be taken into account simultaneously.

For the evaluation of the resistance and stability of the
Epsilon O system against wind, the actions specified in
point 3.3 of the DB-SE-AE of the CTE have been
considered. In any case, specific studies must be carried
out for the different situations.

The wind and self-weight resistance of the system can
be calculated taking into account:

« The resistance of the clamps and horizontal profiles
(see section 9.3).

e The resistance of the clamp or horizontal profile —
vertical profile connection (see section 9.4).

« The maximum stress of the vertical profiles (see the
yield strength of the material in table 2.1).

« The maximum permissible deflection in vertical
profiles L/300.

« The resistance of the brackets (see section 9.5).

e« The wind resistance should not be greater than
3,000 Pa, which is the maximum result obtained in
the test (see section 9.2).

The type of anchor between the brackets of the
substructure and the support structure must be chosen
individually for each project depending on the type of
support and the value of the actions involved,
guaranteeing the resistance, stability and durability of
the Epsilon O system (see table 2.6).

4.3. Safety in case of fire
4.3.1. Reaction to fire

The components of the Epsilon O system are metallic
(made of aluminium and stainless steel) and,
consequently, they have a reaction to fire classification
Al without the need to be tested as established in table
1.2-1 of Royal Decree 842/2013, Decision 96/603/EC
and its amendments. Therefore, they comply with the
requirements indicated in section SI2 of the DB-SI of the
CTE.

The cladding panels and the thermal insulation that may
be incorporated in the air chamber of the exterior leaf of
the ventilated facade must be chosen in such a way that
they meet the same requirement indicated above.

Additionally, the designer must analyse whether it is
necessary to incorporate horizontal fire barriers in the
ventilated chamber to prevent a possible fire from
spreading through the chamber due to the chimney
effect.
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4.3.2. Resistance to fire

The resistance to fire characteristic is a characteristic
applicable to the set of components that make up the
fagade and not exclusively to the Epsilon O system.

In all cases, the composition and design of the entire
construction system located behind the ventilated
chamber (inner leaf) must guarantee the fire resistance
limitation as established in section SI2 of the DB-SI of
the CTE.

4.4. Hygiene, health and environment

This requirement is applicable to the set of components
that make up the fagcade and not exclusively to the
Epsilon O system.

In all cases, the composition and design of the entire
construction system located behind the ventilated
chamber (inner leaf) must guarantee the requirements
regarding the degree of impermeability as established in
section HS1 of the DB-HS, and regarding air
permeability and limitation of condensation, in section
HE1l of the DB-HE and in the supporting document
DA DB-HE/2 of the CTE.

45, Safety of use

Because the Epsilon O system is made up of metallic
components, it must be analysed whether the system
should be earthed in order to maintain equipotentiality.

Regarding the characteristic of resistance to external
impact, this depends largely on the type and material of
the external cladding that is going to be used on the
facade.

External facade claddings must be assessed in relation
to impact resistance under the conditions of use and final
fixing. To carry out this assessment, reference
documents at European level can be considered, where
different categories are established according to the
behaviour of the claddings to hard and soft body
impacts.

4.6. Protection against noise

This requirement is applicable to the set of components
that make up the facade enclosure and not exclusively
to the Epsilon O system.

In all cases, the composition and design of the entire
construction system located behind the ventilated
chamber (inner leaf) must guarantee the requirement

8 As indicated in the UNE-EN ISO 9223 standard, the time of wetness
is the period (hours/year) during which a metal surface is covered by
a liquid and/or adsorption film of an electrolyte capable of causing
atmospheric corrosion.

regarding noise insulation as established in the DB-HR
of the CTE.

4.7. Energy saving and thermal insulation

This requirement is applicable to the set of components
that make up the facade enclosure and not exclusively
to the Epsilon O system.

In all cases, the composition and design of the entire
construction system located behind the ventilated
chamber (inner leaf) must guarantee the requirement
regarding thermal insulation as established in the DB-
HE of the CTE.

4.8. Durability

The durability of the Epsilon O system is ensured with
good project design measures (see section 4.1), paying
attention to the resolution of singular points (see chapter
5), with correct execution (see chapter 6) and adequate
maintenance prescriptions.

The designer must take into account the degree of
corrosivity associated with the specific environment in
which the project is located, considering factors such as
the high presence of salinity or polluting elements and
the time of wetness®, as established in the
UNE-EN ISO 9223 standard.

The metallic materials of the Epsilon O system must be
adapted to the specific exposure conditions of each
work.

The clamps, horizontal and vertical profiles, brackets
and counterplates are made of aluminium and the fixing
elements between them are made of stainless steel,
materials with high resistance to corrosion in contact
with the outside environment.

Regarding the specific corrosion of the metallic
components of the Epsilon O system, the following
aspects can be considered:

« The clamps, profiles, fixing counterplates and
brackets have a degree of durability B and may
require  protection in urban or industrial
environments with severe exposure and in marine
environments, as specified in table D.1 of annex D
of the UNE-EN 1999-1-1 standard.

o The screws of the system are made of grade A2
austenitic stainless steel and have a high resistance
to corrosion. However, the UNE-EN ISO 3506-6
standard establishes precautions regarding its use®
in its section 4.2.3.

9 Section 4.2.3 of the UNE-EN ISO 3506-6 standard recommends for
grade A2 stainless steels, to avoid their use in non-oxidizing acids
and agents, or in an environment with chloride (e.g. swimming pools
using chloride as a cleaning agent, or marine environments).



In all cases, if the designer considers it necessary,
specific protection can be established on the basis of the
indications in section D.3 of Annex D of the
UNE-EN 1999-1-1 standard.

The designer must take into account possible chemical
incompatibilities between the materials of the Epsilon O
system and between these and the materials of the
support structure. To this end, appropriate protection
measures will be taken as established in Table D.2 of
Annex D of said standard, depending on the different
metal combinations and the specific environment in
which the project is located.

The anchors chosen to fix the brackets to the support
structure must also be made of materials protected
against corrosion depending on the environment where
they are to be used. The durability of the anchors
depends directly on the type of base metal. Corrosion
due to atmospheric conditions and contact of different
metals (galvanic couple) must be taken into account in
the analysis.
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5. Construction details

Legend:
1. Double continuous clamp. 7. Counterbalanced support bracket. 14. Window.
2. Single continuous clamp. 8. Square counterplate. 15. Jamb.
3. Double start-finish clamp. 9. Rectangular counterplate. 16. Window sill.
4. Single start-finish clamp. 10. Self-drilling screw. 17. Lintel.
5. Vertical profile. 11. Anchoring to support structure. 18. Metal piece for crowning.
6. Load bracket (2 brackets facing each 12. Inner leaf / Support structure. 19. Cladding.
other). 13. Blind box. 20. Horizontal profile.
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Figure 5.1a: Vertical section of the system with Depth 46 clamps. Figure 5.1b: Vertical section of the system with Depth 32 clamps.

Note 1: Details 5.2 to 5.11 correspond to the Epsilon O system with Depth 32 clamps; the details that would correspond to the Epsilon O system
with Depth 46 clamps are similar.

Note 2: Details 5.1b and 5.2 to 5.8 are similar for the Epsilon O system with horizontal profiles. The specific construction details of this fixing are
shown in figures 5.12 to 5.14.
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C = Minimum distance from the anchors to the edge. This distance may vary depending on factors such as the type of anchor (mechanical or
chemical), the type of substrate (concrete, masonry, etc.) and its state of conservation (e.g. cracked or non-cracked concrete), as well as the
forces applied to said anchor. It should also be noted that, to define said distance, the separation between adjacent anchors must also be
taken into account.

Figure 5.8: Protruding corner.
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Figure 5.9: Horizontal section of the system with clamps.
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Figure 5.10: Incoming corner with clamps. Figure 5.11: Meeting with window with clamp.
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Figure 5.13: Incoming corner with horizontal profiles.
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Figure 5.14: Meeting with window with horizontal profile.



6. Installation criteria

6.1. General criteria for installation

6.1.1. Assembly teams

The Epsilon O system must be installed by personnel
and/or companies specialised in this system; if required,
Fachadas del Norte SL provides personnel specialised
in the assembly of the system.

The assembly teams must consist of at least two people.
The assemblers must prove their qualification and
experience. The minimum level of qualification that
assemblers must have is that of a specialist labourer.

Fachadas del Norte SL has a procedure for training and
instructing personnel in accordance with its quality
system.

The auxiliary means and construction machinery must
meet the functional and quality conditions established in
the standards and provisions in force relating to the
manufacture and industrial control of this equipment.

6.1.2. Handling on site. Safety conditions

The components of the Epsilon O system must be stored
on site as indicated in section 3.3.2.

The transport of the system components to their place of
installation can be done by hand from the on-site
stockpile, it being understood that any auxiliary means
to help transport the material will facilitate the work of the
assemblers.

In general, any action of handling materials on site must
be carried out in such a way as to avoid damage to the
materials.

In the assembly and maintenance process, current
regulations on occupational risk prevention must be
taken into account, as well as ensuring that they are
included in the work's health and safety plan developed
for this purpose.

6.2. Verifications prior to installation

Once the building structure and the support substrate of
the Epsilon O system have been executed, it must be
verified, based on the plans provided by the project
management, that the modulation and initial calculation
of the facade components considered in the project
phase is the appropriate one to start the installation of
the system.
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The verifications to be carried out are:

1. Verification of the real dimensions of the building
structure, its openings and their positioning.

This verification will be carried out through actual
measurements of the structure and openings and
the comparison of these with the dimensions initially
considered in the project.

The maximum total out of plumb allowed by the
Epsilon O system will be 162 mm.

If the measurements do not match, it must be
proceeded as follows:

If both horizontal and vertical dimensional
differences can be absorbed by the joints
between panels (see the range of values
indicated in section 6.7), the modulation of
panels and the positioning of the profiles and
brackets must be readjusted with the new
dimensions of the joints.

If the dimensional differences cannot be
absorbed by the joints, the project management
must be notified and the facade must be
remodelled in accordance with the actual
dimensions of the work.

The end panels of the facade can be left as an
adjustment to absorb small modifications in the
horizontal dimensions.

2. Verification of the resistance of the anchors on the
support structure (slabs, pillars or masonry walls)
mainly in refurbishing works or in new works when
there is no specific data on the support structure.

This verification is carried out through a statistical
calculation of the resistance of the anchors to be
used on the basis of several on-site extractions of
these on the support structure.

If this verification is not positive, the number of
anchors or brackets to be used may be increased so
that the loads are distributed among a greater
number of supports, redoing the corresponding
calculation (see section 4.2), or replacing the
anchors defined by others with superior features.
This last case will always require a new verification
by extracting the new anchors used on the support.

6.3. Layout

After the initial verification of the modulation and
calculation of the Epsilon O system to be executed (see
section 6.2), the technician responsible for the
installation of the system marks the positioning of the
brackets and vertical profiles on the support structure of
the work, according to the final modulation established,
so that they can be followed by the system assemblers.
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6.4. Assembly of the brackets

Once the appropriate anchors for the work in question
have been chosen and verified, the brackets are fixed
according to the initial layout of the technician
responsible for the installation of the Epsilon O system,
taking into account the typology of the brackets and their
arrangement (see figure 6.1) and following the anchor
manufacturer's instructions.

It must be considered that the load brackets allow the
transmission of the weight of the system and the
cladding, as well as the horizontal actions of wind to the
support structure, while the support brackets only allow
the transmission of horizontal actions.

The brackets are fixed to the vertical profile using the
fixings defined in chapter 2.

Likewise, it must be considered that:

« Each vertical profile must have a fixed point and
several sliding points that allow expansion
movements of the system. Therefore, it must be
anchored at one point to the load brackets and to
support brackets (retention brackets) at the rest of
the necessary points.

« Two load brackets facing each other must be placed
at each fixed point of the vertical profile.

« At each sliding point, counterbalanced support
brackets must be placed along the profile.

« It is recommended that the load brackets be
anchored on the front of the slab of the support
structure, taking into account the stresses exerted
on them. In addition, it is also recommended that the
fixed points of the different profiles of a facade panel
be placed horizontally aligned in the same row and
height.

« The load brackets should preferably be located at
the top of the profile.

« The support brackets can be anchored anywhere on
the support structure of the system, including, if
necessary, the front of the slab.

« The anchoring of the bracket to the support
substrate must be as defined in the project following
the specifications indicated in table 2.6.

« The maximum distance between brackets of the
same profile must be limited according to the results
of the calculations based on the actions foreseen in
the project; it is recommended that it should not be
greater than 1.2 m.

6.5. Assembly of the vertical profiles

The vertical profiles are fixed to the long wings of the
load brackets that are facing each other and at the rest
of their points to the counterbalanced support brackets
(see figure 6.2).

The minimum number of connecting elements between
the load brackets and the vertical profile is three fixings
per bracket (self-drilling screws plus square
counterplates with offset hole). In the case of the support
brackets, the minimum number is one fixing per bracket
(self-drilling screw plus rectangular counterplate with
offset hole).

In both cases, care must be taken to ensure that the
contact area between the counterplate and the wing of
the bracket with a toothed surface is as large as possible
and that both are correctly assembled.

The vertical profiles can be cut to different lengths
depending on the requirements of the facade and the
calculations.

It must also be defined and verified that the vertical
separation between two consecutive profiles is sufficient
to allow their expansion considering the temperature
variations indicated in the DB-SE-AE of the CTE and to
allow possible deformations of the structure's slabs to be
absorbed, considering 15 mm as an appropriate value
for common cases. Likewise, they must be plumb and
aligned in vertical and horizontal directions, achieving a
single plane between them, with a tolerance of
+ 1 mm/m.

The maximum distance allowed between vertical profiles
must also be defined through the corresponding
calculations; it is recommended that it should not exceed
1.2m.

Once the profiles have been placed, if the solution for
the inner leaf of the ventilated fagade contemplates a
thermal insulation layer on its outer face (in contact with
the ventilated air chamber), this insulation must be
placed. If it is applied by spraying, the front side of the
vertical profiles must be protected with an adhesive tape
that can afterwards be easily removed.

6.6. Assembly of the clamps

The start-finish clamps (double and single) are used in
the first and last row of the facade panel.

The single continuous clamp is used in the first and last
column of the facade panel.

The double continuous clamp is used in the central
areas of the fagcade panel.

The double continuous clamp supports four panels, the
single continuous clamp and the double start-finish
clamp support two panels, and the single start-finish
clamp supports one panel (see figure 1.1).

The clamps have a vertical adjustment slot through
which they are fixed to the vertical profile.

The assembly of the clamps is carried out starting with
the lower rows of the facade. The bottom clamps of the
panel are placed first and, after the panel is placed, the
top clamps of each panel are adjusted.



Once the clamp has been placed on the profile in its
corresponding position according to the bottom panel,
the clamp is fixed so that the self-drilling screw is
positioned as far as it will go in the upper part of the slot.
If considered necessary, a rubber washer can be used
between the clamp and the screw to avoid possible
corrosion incompatibilities between the metals.

6.7. Assembly of the horizontal profiles

The start and finish profiles are used in the first and last
row of the facade panel. The continuous profiles are
used in the central rows (see figure 1.2).

The assembly of the horizontal profiles is carried out
starting with the bottom row of the facade. First, the
lower profile of the panels is placed and, after all the
panels have been placed, the upper profile is adjusted.

Once the horizontal profile is placed in its final position
with respect to the vertical profile, an initial pre-drilling is
carried out in both profiles with a diameter of 4 mm
(lower than the 5.5 mm self-drilling drill). Then the drilling
done on the horizontal profile is increased to 8-10 mm.
This larger diameter will allow the horizontal profile to
expand and move perpendicular to the vertical profile.

Once the horizontal profile has been placed back in its
final position, the square counterplate is installed
together with the self-drilling screw fixing the profile. The
counterplate has a groove that prevents the vertical
displacement of the profile while allowing expansion in a
horizontal direction.

The self-drilling screw threads only the vertical profile
since the holes in the counterplate and the horizontal
profile are of a larger diameter.

6.8. Execution of the singular points

For the execution of the singular points, the construction
details indicated in chapter 5 must be taken into account.
Fachadas del Norte SL can provide technical advice for
the design and execution of singular points.

In general, the following aspects should be taken into
account:

« Regarding the joints between panels, it must be
taken into account that the dimensions of the
horizontal joint must be in the range between 5 mm
and 10 mm (as long as it does not allow the cladding
panel to be removed once the facade is assembled)
and the dimensions of the vertical joint should be in
the range between 3 mm and 5 mm.

e« The metal profile of the window sill and the
waterproof barrier must have lateral elevations (next
to the jamb looms) so that water cannot leak through
the deliveries of these components to the jamb
looms.
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The piece of the window sill must be placed and
designed so as not to allow water to accumulate in
it.

In cases where it is required, a layer of thermal
insulation may be placed immediately after the
waterproof barrier of the window sill. It must be
considered that this insulation must have adequate
compression resistance and rigidity to support the
weight of the piece of the window sill.
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Figure 6.1: Placement of the brackets. Figure 6.2: Placement of the vertical profiles.
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5. Double continuous clamp. 5. Horizontal profile, continuation.
6. Single continuous clamp. 6. Horizontal profile, start.

7. Double start-finish clamp. 7. Horizontal profile finish.

8.  Single start-finish clamp.

Figure 6.3: Placement of the clamps. Figure 6.4: Placement of the horizontal profiles.



7. Other criteria

7.1. System maintenance criteria

Like any other construction system, the Epsilon O
system must be subject to periodic maintenance and
conservation inspections.

To carry out these reviews, the inspection operations
and periods indicated in table 6.1 of section HS1 of the
DB-HS of the CTE for facades must be taken into
account.

These inspection operations must be complemented
with the following particular aspects:

« Regarding the entire facade, possible losses of
flatness, plumb lines, correct support between the
cladding panels and clamps, etc. must be observed.

e Regarding the metallic elements of the system,
signs of corrosion or accumulated water should be
observed, as well as the appearance of
deformations.

If any of these aspects or any other type of damage is
observed, the degree of importance of the damage must
be assessed and, if considered appropriate, repaired.
Like any building maintenance operation, these
operations must be considered by the owner and carried
out by qualified technicians.

7.2. Measures for environmental protection

The material consumption of the different components of
the system must be optimised in order to avoid surpluses
and minimise waste.

7.2.1. Waste treatments

Following the entry into force of Decision 2000/532/EC
and its modifications, which establishes a new European
Waste List (EWL), it is mandatory that products have an
assigned EWL code that allows the user to know the type
of waste management that corresponds to them.
Table 7.1 indicates the EWL codes declared by
Fachadas del Norte SL for the different components.

Waste generated during the installation must be
managed in accordance with current legislation by a
manager authorised for this purpose (see Royal Decree
105/2008, which regulates the production and
management of construction and demolition waste).
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Components of the Epsilon O System EWL TR
code

. ﬁlunllinium profiles, clamps and 170402

rackets Not special
e Stainless steel fixings 170405
Other materials/packaging
e \Wooden pallets 150103  Not special
e Composite bags and packaging 150105  Not special

Table 7.1: Declared EWL codes.

7.2.1. Discharges

The treatment of the water used in cleaning the tools and
equipment for the execution of the system on site must
be considered.

7.3. Conditions to
installers

be met by system

The Epsilon O system must be installed by personnel
and/or companies specialised in its execution.

In order to demonstrate specialisation, the personnel of
the installation companies must have completed the
specific training for the execution of the system given by
the specialised technicians of Fachadas del Norte SL.

Likewise, it is recommended that the installation
companies are certified in relation to their capacity to
install the Epsilon O system. Said certification must be
issued by an organisation authorised for this purpose
and registered in the General Registry of the Technical
Building Code (CTE), for example, the ApTO Declaration
(Technical Aptitude in Work) granted by the ITeC.
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8. References of use and site
visits

8.1. References of use
The Epsilon O system has been in operation since 2007.

The following list of building works has been provided as
references of use.

Works made with Sigma Hidden Nail Depth 46 clamps:
« Eroski Shopping Center in Torredolones. Madrid.

o Espacio Mediterraneo Shopping and Leisure
Center. Industrial estate P3, Cabezabeaza.
Cartagena. Murcia.

e As Termas Shopping Center. Ceao industrial estate.
Lugo.

« Carlos Serré Wineries. Av. de Santo Domingo, 40.
Haro. La Rioja.

« Residential building on Av. de Colén, 18. La Bisbal
del Penedés. Tarragona.

« Tecedisa. Av. de Vigo, 80. Redondela. Pontevedra.

e Apartment building. ¢/ Michalovce, 39. Villareal.
Castellon.

e Chalets in Playa América. Nigran. Pontevedra.

e Apartment building. c/lsla Graciosa, s/n. San
Sebastian de los Reyes. Madrid.

Works made with Sigma Hidden Nail Depth 32 clamps:
« Apartment building. c/Travesia de Vigo. Vigo.

e« Single family home. Sta. Cruz de Mondoi.
A Corufia.

« Single family home. San Sebastian de los Reyes.
Madrid.

« Office building, Torre Castelar. Madrid.

e “Los jardinillos” block with 22 homes, 4 offices,
premises and garages. c¢/Escultor Marinas, 16 and
18 with c/Jardinillos de San Roque, 13. Segovia.

Works carried out with horizontal profiles:

« Residential building in San Sebastian. Gipuzkoa.
« Residential building in Amorebieta. Biscay.

« Hotel at PI. de la Magdalena 1. Seville.

« Azterlan laboratories building. Durango. Biscay.
« Residential building in Durango. Biscay.

« Residential building in Leioa. Biscay

8.2. Site visits

A sampling of works executed with the Epsilon O
system, installed and in the process of installation, has
been carried out.

The selected works have been inspected by ITeC
personnel during the preparation of the DAU and its
successive annual monitoring. The reports of these
inspections are included in the Technical Dossier of
DAU 10/062.

The objective of the site visits has been, on the one
hand, to contrast the applicability of the installation
instructions with the human and material resources
defined by Fachadas del Norte SL and, on the other
hand, to identify the aspects that allow avoiding possible
pathologies that may affect the executed system.

The relevant aspects identified in the site visits have
been incorporated into the project and execution criteria
indicated in chapters 4 and 6.



9. Assessment of tests and

calculations

The fitness for use of the Epsilon O system as a
substructure and fixing of cladding panels on ventilated
facades has been assessed, in relation to compliance
with the Special Assessment Procedure of the DAU.

This procedure has been elaborated by the ITeC
considering the Spanish building regulations applicable
in each case:

e in building construction, the basic demands
established by the CTE are considered for each of
the basic requirements.

e in other areas of construction, the specific applicable
regulations are taken into account.

The tests that form part of this assessment have been
carried out in the laboratories of LGAI (Applus) and
CIDEMCO on samples from the production plant that
Fachadas del Norte SL has located in Cerceda
(A Coruiia).

All test and calculation reports, as well as the sampling
report, are included in the Technical Dossier of the DAU.

The following sections present the evidence considered
for this DAU.

9.1. Vertical static load test

The Epsilon O system has been tested against vertical
load. The test method used is the one indicated in the
reference documents at European level (report 21810).

After one hour of testing, the displacement was less than
0.1 mm so, as described in the test method, the test was
stopped.

The displacement caused by the applied static load is
compatible with the use of the Epsilon O system.

9.2. Wind resistance test

The Epsilon O system has been tested to wind suction
and wind pressure actions. The test method used is the
one indicated in the reference documents at European
level (report 21851). The results obtained are indicated
in table 9.1.

These results confirm the limit values of the static wind
action obtained from the checks carried out by
calculation of the Epsilon O system (see section 9.7).
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9.3. Clamp resistance tests

The evidence obtained from these tests is valid for the
calculation of both the clamps and the connections
between horizontal and vertical profiles.

9.3.1. Testing of clamps against vertical force

The mechanical resistance of the Depth 32 and
Depth 46 clamps has been tested against vertical force.
The test method used is the one indicated in the
reference documents at European level (reports 21811-
2 and 14-8737-1142). The results obtained are indicated
in table 9.2.

9.3.2. Testing of clamps against horizontal force

The mechanical resistance of the Depth 32 and
Depth 46 clamps has been tested against horizontal
force. The test method used is the one indicated in the
reference documents at European level (reports 21811-
1 and 14-8737-1142). The results obtained are indicated
in table 9.3.

9.3.3. Testing of clamps against horizontal
pulsating action

The mechanical resistance of the clamps against
horizontal pulsating action has been tested. The test
method used is the one indicated in the reference
documents at European level (test reports 21811-1,
21811-2 and 21811-3).

After subjecting the clamps to a series of 10,000 cycles,
the resistance test of the clamps to horizontal action was
carried out according to the test method indicated in
section 9.3.2. This test makes it possible to establish the
decay in the resistance of the clamps after subjecting
them to the indicated cycles. The results obtained are
indicated in table 9.4.

9.4. Screw resistance test on the vertical
profile (pull-out)

The pull-out resistance of the screw has been tested
through the vertical profile of the Epsilon O system. The
test method used is the one indicated in the reference
documents at European level (test report 21814-1). The
results obtained are indicated in table 9.5.

9.5. Resistance test of the brackets
9.5.1. Test of brackets against vertical force

The resistance of the load brackets against vertical force
has been tested. The test method used is the one
indicated in the reference documents at European level
(reports 24080 and 14-8737-1142). The results obtained
are indicated in table 9.6.
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9.5.2. Test of brackets against horizontal force

The resistance of the support brackets against horizontal
force has been tested. The test method used is the one
indicated in the reference documents at European level
(reports 21813-2 and 14-8737-1142). The results
obtained are indicated in table 9.6.

9.6. Shear resistance tests of the self-drilling
screws

The shear resistance of the self-drilling screws of the
Epsilon O system has been tested. The test method
used is the one indicated in the reference documents at
European level (test report 21814-2). The results
obtained for the different self-drilling screws are
indicated in table 9.7.

9.7. Calculations

Calculations have been carried out to contrast the
results of the mechanical tests of the components of the
Epsilon O system.

The vertical and horizontal actions (gravitational and
wind) considered in these calculations are:

e Weight of the panels between 0.6 kN/m2 and
1.2 kN/m2 depending on the type of cladding used
and 35 N/m2 corresponding to the weight of the
system (see table 9.9).

« Increased static wind pressure (ge) between 0 and
2.25 KN/mz2,

The safety coefficients considered are:

« Factor of increased weight: yqp = 1.35.

« Factor of increased wind actions: yqv = 1.50.

« Material reduction factor: ymat= 1.10.

The geometric conditions of the system used are:

e« Maximum separation between vertical profiles:
1.2m.

« Maximum length of the vertical profile: 6.0 m.
« Maximum separation between brackets: 1.2 m.
« Arrangement of the brackets defined in section 6.4.

« The verification calculations are carried out for a
model with profiles held by 4 supports.

The check limits used are:

« Results of the mechanical tests of the components
(see previous sections).

e« Values of the yield strength of the component
materials (see chapter 2). The least favourable alloy
has been used: AW -6060 T5.

e« Maximum permissible deflection. In the case of
vertical profiles: L/300.

« In the specific case of clamps, the limit values of
resistance against horizontal action have been
taken from table 9.3.

The checks carried out are:

« Resistance of the clamps, tension and deflection
testing.

o Resistance to shear and pull-out of the screws
connecting the clamps to the vertical profiles.

o Resistance of horizontal profiles, tension and
deflection testing.

« Resistance to shear and pull-out of the screws
connecting the horizontal profiles to the vertical
profiles.

« Resistance of vertical profiles to horizontal actions,
tension and deflection testing.

+ Resistance of the brackets, tension and deflection
testing.

« Resistance to shear of the joints of the vertical profile
with the bracket.

« Resistance to shear of the screws connecting the
brackets to the vertical profiles.

e Forces in anchor, pull-out force and shear.
e The resistance of the cladding is not checked.

The results obtained are the ones indicated in tables 9.8
and 9.9.

9.8. Corrosion tests on metal components by
salt spray

Tests have been carried out to determine the corrosion
behaviour due to salt spray on the components of the
Epsilon O system.

The test method used is the one indicated in the
UNE-EN ISO 9227 standard (test report 21845).

The following metal components of the Epsilon O
system have been tested:

o Epsilon O vertical profile.

« Double continuous Sigma Hidden Nail clamp.
« Double start-finish Sigma Hidden Nail clamp.
« Single continuous Signa Hidden Nail clamp.
« Single start-finish Signa Hidden Nail clamp.

o Self-drilling screw.

o Load bracket.

e Support bracket.



All the components tested have remained unchanged for
a test period of 480 hours, so according to UNE-EN 1670
they present a Grade 5: exceptionally high resistance to
corrosion.

The metal components of the Epsilon O system
(brackets, profiles and clamps) are made of aluminium
and their characteristics are shown in chapter 2.

The results of these tests have been used to establish
the design and execution criteria regarding the durability
and service of the Epsilon O system (see chapter 4).
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9.9. Identification tests on the main

components

Identification tests have been carried out on the
components of the Epsilon O system. The tests carried
out are those indicated in table 9.10.

All these tests are recorded in the test reports specified
in said table.

The results of the tests carried out on the system
components have been used to confirm their
performance characteristics (see sections 2.2 to 2.4).

Displacement

Displacement

Format of cladding Test type Maximum Q under maximum after 1 minute Observations
panel (1) (2) (Pa)
Q (mm) recovery (mm)
Suction 3,000 18.2 11 l;lé)c[jirefects or permanent deformations
1,000 x 500 x 30 -
Pressure 3,200 231 73 At 3,200 Pa, the cladding panels break

in the area where the clamps are fixed.

(1) Natural stone panel.

(2) Maximum action of the measuring equipment or limit action before permanent deformations in the test carried out.

Table 9.1: Results of the resistance test against wind pressure and suction actions.

Type of action Sigma Hidden Nail clamp

Force at 1 mm permanent
deformation (N)

Ultimate force (N)

Fm,l Fc‘l Fm‘u Fc,u
Single continuous clamp 1,314 904 1,702 1,218
Double continuous clamp 2,428 1,757 5,303 4,825
Vertical
Single start-finish clamp 1,471 1,272 1919 1,694
Double continuous start-finish clamp 2,829 2,304 3,916 3,073
Where:

Fm= average value of the test results.

F. = characteristic value (p = 95%) of the test results with a confidence level of 75%.

Note: results valid for AW-6060 T5 and AW-6063 T5 alloys.

Table 9.2: Results of the resistance test of the clamps against vertical force.
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Force at 1 mm permanent

deformation (N) Ultimate force (N)

Type of action Sigma Hidden Nail clamp
Fm,l Fc,l Fm,u Fc,u
Single continuous clamp 1,657 1,340 3,101 2,452
Double continuous clamp 1,586 1,441 4,117 3,627
Horizontal
Single start-finish clamp 1,329 1,170 2,112 1,562
Double start-finish clamps 1,186 903 2,170 1,065
Where:

Fm = average value of the test results.
F. = characteristic value (p = 95%) of the test results with a confidence level of 75%.
Note: results valid for AW-6060 T5 and AW-6063 T5 alloys.

Table 9.3: Results of the resistance test of the clamps against horizontal force.

Force at 1 mm permanent

deformation (N) Ultimate force (N)

Type of action Sigma Hidden Nail clamp

Fm,l Fc,l Fm,u Fc,u
Single continuous clamp 1,240 927 2,463 2,040
Double continuous clamp 1,040 687 3,975 2,650
Horizontal
Single start-finish clamp 920 816 1,247 674
Double start-finish clamps 900 735 1,378 921
Where:

Fm= average value of the test results.
< = characteristic value (p = 95%) of the test results with a confidence level of 75%.
Note: results valid for AW-6060 T5 and AW-6063 T5 alloys.

Table 9.4: Results of the horizontal resistance test of the clamps after being subjected to the horizontal pulsating action test.

Ultimate pull-out force (N)

Type of fixing Mean, Fp, Characteristic, F¢ (*¥) Failure mode
Self-drilling screw 5.5x25 3,651 3,221 Screw output
Where:

F m= average value of the test results.
F .= characteristic value (p = 95%) of the test results with a confidence level of 75%.

Note: results valid for the vertical profile with AW-6063 T5 alloy. The values for the AW-6060 T5 alloy are obtained by multiplying the values in
the table by the factor yae = 0.9.

Table 9.5: Results of the pull-out resistance test of the screw on the vertical profile (pull-out).
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Force for permanent

;I'ype of Brackets (2) deformation (N) Force to displacement (N) Ultimate force (N) (5)
orce
R Rcgrto 1 mm Rcgoat 3 mm Res

Short wing load (55+66.5) x 2,828 (3) 3 065 7038 14700

110x 4 ' ) ) ,
Vertical (1)

Long wing load (65+200) x

140x 5.5 8.210(3) 1,809 6,520 15,756

Short wing support

(55+66.5) x 70 x 4 2,881 (4) 3,956
Horizontal

Short wing support (65+110) 2,422 (4) . . 412

x110x 5.5

(1) Values corresponding to two opposing brackets.

(2) See chapter 2 for the geometry of the brackets.

(3) Value of the characteristic force for a residual distortion of 0.2% of the wing length.

(4) Value of the characteristic force for a residual distortion of 1 mm after return to zero of the force applied during the test
(5) Ultimate force corresponding to a displacement of approximately 10 mm.

Where:
R . = characteristic value (p = 95%) of the test results with a confidence level of 75%.

Note: results valid for the vertical profile with AW-6063 T5 alloy. The values for the AW-6060 T5 alloy are obtained by multiplying the values in the
table by the factor yae = 0.9.

Table 9.6: Results of the resistance test of the brackets.

Ultimate shear breaking force (N)

Type of fixing Mean, Fp, Characteristic, F¢ (*) Failure mode
Self-drilling screw 5.5x25 8,400 6,538 Screw breakage
Where:

F m= average value of the test results.
F .= characteristic value (p = 95%) of the test results with a confidence level of 75%.

Table 9.7: Results of the shear resistance test of the screw.
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Distance (mm) Maximum . L
static wind Failure limit
BetW_een Between ) condition
vertical bracket suction, 9e (%) (%)
profiles rackets () (kN/m*)
600 <1.20
1)
800 <1.20
1,200
1,000 <1.00
(2
1,200 <0.80
600 <1.50 1
800 <1.50
1,000
1,000 <1.20 2
1,200 <1.00
600 <1.80
1)
800 <1.80
800
1,000 <1.50
(2
1,200 <1.30
600 <240
1)
800 <240
600
1,000 <2.00
(2
1,200 <1.70

(*) Values before applying the coefficient of increase.

(**) The resistance of the cladding groove is not considered.

(***) The resistance of the clamps and horizontal profiles has been
calculated with the greatest width of panels allowed: H = 0.6 m.

(1) Minimum limit value of the action for a residual distortion of
1 mm of the double continuous clamp. The same value is
considered for the continuation horizontal profile, at its junction
with the vertical profile.

(2) Minimum limit value of the action for a residual distortion of
1 mm of the support bracket.

Table 9.8: Results of the calculations for checking resistance against
wind actions.

Maximum
Length of the = Weight of the distance . -
- ] Failure limit
vertical cladding used between condition
profile (m) (kN/m?) (*) vertical
profiles (mm)
<0.6 <1,070
0.7 <920
0.8 <810
6.0 0.9 <720 @)
1.0 <640
1.1 <590
1.2 <540
<07 <1,110
0.8 <970
0.9 <860
5.0 @
1.0 <780
11 <710
1.2 <650
<0.8 < 1,200
0.9 < 1,090
4.0 1.0 <980 1)
1.1 <890
1.2 <820
<1.1 <1,190
3.0 @
1.2 < 1,090

(*) Values before applying the coefficient of increase.

(1) Load limit value for 3 mm displacement of the long wing load
bracket.

Table 9.9: Results of check-by-weight calculations based on the
length of the vertical profile.



Component Tested L Testing method Essay
characteristic report
Appearance
Dimensions Own method
Mass
Clamps 21816-1
UNE-EN 10002-1
Durable (repealed b
characteristics p y
of the material ~ UNE-ENISO
6892-1)
Appearance
Dimensions Own method
i Mass
Vert_lcal 21815-1
profiles UNE-EN 10002-1
Durable
characteristics (repealed by
of the material ~ UNE-ENISO
6892-1)
Appearance
Dimensions Own method
Mass 21815-2
Brackets UNE-EN 10002-1 and
B i 24081
(I:Drllje:raalljtl:?eristics (repealed by
of the material ~ UNE-ENISO
6892-1)
- Appearance
Self-drilling Dimensions Own method 21816-2
screws
Mass

Table 9.10: Identification tests carried out.
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10. Experts’ Commission

The DAU is submitted to the opinion of an Experts’
Commission, as indicated in the DAU Regulation and in
the Work Instruction for the elaboration of the DAU.

The Experts’ Commission is made up of representatives
of different organizations and institutions, selected
based on their knowledge, independence and
impartiality to issue a technical opinion regarding the
scope covered by this DAU.

The general list of experts that have made up the
experts’ commissions of DAU is available on ITeC
website, itec.es.

The relevant comments and observations of the Experts’
Commission have been incorporated into the text of the
present DAU.


http://www.itec.es/
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11. Reference documents

Technical Building Code (CTE). Basic Documents
of the CTE: DB-SE, DB-SI, DB-HS, DB-SUA, DB-
HR and DB-HE.

DA DB-HE/2. Supporting document to Basic
Document DB-HE Energy Saving. Verification of
limitation of surface and interstitial condensation
in enclosures.

RD 105/2008, of 1 February, regulating the
production and management of construction and
demolition waste.

RD 842/2013, of 31 October, approving the
classification of construction products and
construction elements based on their reaction and
resistance to fire properties.

Decision 2000/532/EC. Decision regarding the list
of wastes. Decision with modifications.

EAD 090062-01-0404 Kits for external wall
claddings mechanically fixed (conversion of
ETAG 034. Exterior fagcade cladding kit).

EAD 090034-00-0404 Kit composed by subframe
and fixings for fastening cladding and external
wall elements.

UNE-EN 755-1. Aluminium and aluminium alloys.
Part 1: Technical conditions for inspection and
delivery.

UNE-EN 755-2. Aluminium and aluminium alloys
for forging. Part 2: Mechanical characteristics.

UNE-EN 1469. Natural stone products. Slabs for
cladding. Requirements.

UNE-EN 1670. Building hardware. Corrosion
resistance. Requirements and test methods.

UNE-EN 1999-1. Eurocode 9: Design of
aluminium structures. Part 1-1: General structural
rules.

UNE-EN 10002-1. Metallic materials. Tensile
testing. Part 1. Method of test at ambient
temperature. Cancelled by UNE-EN ISO 6892-1.

UNE-EN ISO 3506-1. Fasteners - Mechanical
properties of corrosion-resistant stainless steel
fasteners. Part 1: Bolts, screws and bolts with
specified grades and property classes.

UNE-EN ISO 3506-4. Mechanical properties of
corrosion-resistant stainless steel fasteners.
Part 4: Tapping screws.

UNE-EN ISO 3506-6. Fasteners - Mechanical
properties of corrosion-resistant stainless steel
fasteners - Part 6: General rules for the selection
of stainless steels and nickel alloys for fasteners

UNE-EN ISO 6892-1. Metallic materials. Tensile
testing. Partl: Method of test at room
temperature.

UNE-EN ISO 9223. Corrosion of metals and
alloys. Corrosivity of atmospheres. Classification,
determination and estimation.

UNE-EN ISO 9227. Corrosion tests in artificial
atmospheres. Salt spray tests.

UNE-EN ISO 9001. Quality management
systems. Requirements.

UNE-EN ISO 10666. Drilling screws with tapping
screw thread. Mechanical and functional
properties.

UNE-EN ISO 15480. Hexagon washer head
drilling screws with tapping screw thread.



12. Assessment of fitness for use

Based on the following experimental technical evidence
obtained during the preparation of the DAU 10/062
according to the criteria defined in the Special
Assessment Procedure of DAU 10/062, prepared by
ITeC:

« tests and calculations results,
« information obtained during site visits,
« factory production control,

« instructions for assembly and execution of the
system,

« criteria for the design and execution of the system,

and taking into account the methodology prescribed in
the DAU Regulation, the authorization and the ITeC
register for awarding the DAU* and the indications in
section 5.2 of article 5 of the Technical Building Code
(CTE), regarding the assessment of innovative products
and construction systems, it is considered that ITeC has
the evidence to declare that the Epsilon O system,
consisting of:
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« the Sigma Hidden Nail clamps,

o the Epsilon O horizontal profiles,
« the Epsilon O vertical profiles,

« the loading and support brackets,
« the screws and counterplates,

and executed in accordance with the instructions and
criteria given in this DAU, is fit for the construction of:

e substructure and fixings for cladding panels on the
exterior leaf of a ventilated facade

since it fulfils all relevant regulatory requirements
regarding fire protection and safety of use, as well as
durability and service requirements.

As a result, and once this document has been submitted
to the opinion of the Experts’ Commission and their
comments have been included in it, ITeC awards the
DAU to the Epsilon O system manufactured by
Fachadas del Norte SL.

The DAU validity is subjected to the actions and
monitoring conditions specified in chapter 13 and to the
use conditions of chapter 14.

(*) ITeC is an authorised organism for awarding the DAU (BOE 94, 19 April 2002) for construction products (building and civil engineering) registered
in the General Register of the CTE: https://www.codigotecnico.org/RegistroCTE/OrganismosAutorizados.html .

10/062

Documento
de adecuacion al uso

ITeC

DAU

10/062

EPSILON 'O’

El Director Técnico del ITeC



https://www.codigotecnico.org/RegistroCTE/OrganismosAutorizados.html
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13. DAU monitoring

The present DAU is subjected to the monitoring actions
that ITeC carries out periodically, in accordance with the
DAU Regulation. The purpose of this monitoring is to
check that the characteristics of the product and the
construction system, as well as the execution and
manufacturing conditions, are still valid for the intended
uses.

If relevant changes affecting the validity of the DAU
occur, these will result in a new DAU edition that will
supersede the previous one (this new edition will take
the same DAU code as the superseded one and a new
letter edition).

When changes are of minor importance and they do not
affect the DAU validity, these will be specified in a list of
changes that will be incorporated as chapter 15 of the
DAU; furthermore, these changes will be included in the
DAU text.

The DAU user must always look up the DAU electronic
version available in pdf format on ITeC website itec.es,
in order to check for possible revisions that may occur
during its validity. This document is also available
through the QR code included in the DAU stamp.

14. Use conditions of DAU

In granting the DAU, the ITeC is not responsible for:

« The possible presence or absence of existing
patents, intellectual property or similar rights in the
product covered by the DAU or in other products, or
rights affecting third parties or the fulfilment of
obligations towards such third parties.

« The right of the DAU holder to manufacture,
distribute, install or maintain the product that is the
subject of the DAU.

« The actual works or individual batches in which the
product is installed, used and maintained; nor is it
responsible for their nature, design or installation.

In addition, the DAU can never be interpreted as a
guarantee, commitment or responsibility of the ITeC with
regard to the commercial viability, patentability,
registrability or innovation of the results derived from the
development of the DAU. It is therefore the responsibility
of the holder to verify the viability, patentability and
registrability of the product.

The assessment of the DAU does not purport in any way
to restate the regulatory requirements of health and
safety or occupational risk prevention, relating to the
manufacture, distribution, installation, use and
maintenance of the product. Therefore, ITeC is not
responsible for any loss or personal injury that may
occur due to non-compliance with the requirements of
the aforementioned regulatory framework.
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15. List of modifications of the present edition

The electronic version of the DAU includes updates, amendments and corrections, if any, to edition F of DAU 10/062,
indicating the date of incorporation of each of them into the DAU, according to the format of the table below. The

changes listed in the table are also incorporated into the text of the DAU, which is available on the Institute's website,
itec.es.

The user of the DAU should always consult this electronic version of the DAU to ensure that they are aware of any
revisions that may have been made to the DAU during its validity.

Number Page and chapter Where it said... It now says...



http://www.itec.es/
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