Euro Panecls &

Facade

LARGE-SIZE FACADE PANELS

APPLICATION INSTRUCTIONS *
1. GENERAL
These application instructions are specifically intendedherfastening of large-size ETERNIT facade panels as
outside wall cladding on a ventilated and insulated stradin aluminium (VENTISOL-ALU) fixed to a back
construction. A number of basic principles are given thattrha adhered to. For variations or additional advice
one can always contact ETERNIT.

2. CLADDING MATERIAL

The following ETERNIT products are treated in this document.

ETER-COLOR 8 mm
MULTIBOARD OPERAL 9 mm
TEXTURA, NATURA 8 mm
PICTURA 8 mm

For product data and the details of the processing of tHeugapanels reference is made to the product
information sheets available from ETERNIT.

When sawing NATURA, the sawed edges must be impregnated WKIOL(a transparent impregnating agent) to
prevent local colour differences due to moisture absorption.

3. AREA OF APPLICATION

These instructions apply for buildings up to a certain heightabjected to a maximum actual wind load.

Position Building height Maximum actual wind load
Centre area Edge ared
m N/m2 N/m2
Inland area 0-10 650 1000
Inland area 10-20 800 1200
Inland area 20-50
Coastal area 0-20 1000 1500

The width of the edge area amounts to at least 1 m frontcdheer of the building and must be further
determined on the basis of prevailing national standards@mditions.|f variations of the aforementioned load
limits occur (e.g. due to certain location or form factets,), the design must be determined by building services
engineers. The fixing of MULTIBOARD OPERAL STANDARD SHEETo a building height higher than 20 m

is not advised.

! These application instructions replace all previedsions. ETERNIT reserves the right to changes¢hmstructions
without prior notice. The reader must always endin@& he/she is in possession of the most recersiove of this
documentation. The instructions in this documeetrasn-exhaustive. The guarantees are only appéidalthe application
instructions are followed. Ask advice from ETERNiIiTthe case of different applications.
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Uses of VENTISOL-ALU are reserved for aggressive envirarimjewhere the aluminium of the supporting
structure can be corroded, such as for example in coas#idns. (minimum one kilometer from the coastline)

4. PATTERNS WITH LARGE-SIZE FACADE PANELS

The following patterns are possible. For aesthetic reassegectified panels only.

Straight pattern
with vertical panels

17246

Straight pattern
with horizontal panels

17243

[ Il

Semi pattern
with horizontal panels

17244
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Free pattern
with horizontal panels

NOTE: semi pattern and free pattern are only advisedark colors.
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5. SUPPORTING STRUCTURE

The design and dimensions of the supporting structure atioal to the load fall under the guarantee conditions
of the supplier of the supporting structure. This documslyt@xplains a number of general principles.

The ETERNIT large-size facade panels are fixed on vemicahinium supporting profiles (VENTISOL-ALU).
The vertical supporting profiles are fixed at a certastasice (depending on the required insulation thickneds an
air cavity) on the back construction by means of aluminiujuséable brackets.

The supporting structure must be able to resist the winégoegerted on the building and the load of its own
weight.

maximum buckle under the influence of strain £ span/300
safety factor calculation of strength 13

All parts of the VENTISOL-ALU supporting structure are madi@ high quality aluminium alloy.

The fastening of ETERNIT facade panels must always takplace with a ventilated cavity. The necessary
openings are provided on the bottom side, top side arid the details to allow sufficient ventilation.

Badly ventilated fagade panels could result physic probfemihie construction and differences in colors under
influence of humidity for panels with a semi-transparewttiog.

ventilation openings above/below 3 10 mm/m or 100 cAm
Building height 0-10 m 10-20 m 20-50 m
Minimum cavity width 20 mm 25 mm 30 mm

Mineral wool with a water-repellent black protectiveating is recommended for insulation. The insulation is
fixed with synthetic insulation fastenings. The insulatie fastened according to the instruction of the producer
of the insulation, e.g. with five insulation fasteners gprare metre.

If the supporting profiles are fixed with brackets, the irsutais fastened after the fitting of the brackets and
before the fitting of the supporting profiles. A slit ist @n the insulation at the bracket.

It is preferable to isolate the bracket from the suporting wall by using a piece of hard insulation materal.
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A. SUPPORTING BRACKET

The aluminium supporting brackets allow the gradual varyinpetlistance between structural work and rear of
the panel. This means an air cavity can be providedait@o can be placed, and any unevenness of the relar wal
can be eliminated.

There are different types of supporting brackets dependingeosupplier of the supporting structure. In this
document the supporting brackets are diagrammaticallysepted as follows.

The distance between the brackets is determined by theel@ated (as a result of the wind load and force of
gravity) and the strength properties of the aluminiuotises (to be indicated by the supplier of the aluminium
supporting structure).

The fixing of the adjustable brackets to the back construcsoimdividually determined for each project
depending on the nature and the state of the wall to be claddgeneral a minimum pull-out value per fixing
point of 3 kN (300kg) is recommended. This must however hiecefor each project. For concrete and solid
brick a stainless steel wood screw (min. 7 mm diametigh)a hexagonal head and associated nylon plug is used.
The screws with hexagonal head are, however, not tightenefirtdg so thread in the nylon plug is not
damaged. For other surfaces (hollow brick, cellular concsgtgem walls, etc.) suitable fastening means must be
used to be able to accommodate the tractive force ocguasira result of the wind load and the shearing forces
as a result of the own weight. If necessary a pullttasst be conducted on site. An insulation block can be
placed between the bracket and the back construction to pteeemial bridges.

To obtain a stable supporting structure, the supporting bixacike alternately be fitted left and right of the
aluminium section. With uneven back constructions thekietamust be bent straight so the aluminium sections
are not twisted.
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B. ALUMINIUM SUPPORTING PROFILES

There are different types of aluminium sections dependim the supplier of the supporting structure. In this
document the aluminium section are diagrammatically repted as follows.

T-profile: at the vertical joints between the facadegba
L-profile: middle support

The vertical aluminium sections and the surface they fornt bausufficiently even.

maximum unevenness : L/1000

The aluminium supporting profiles are placed verticallyred penetrating or condensation water can run down
from the back of the panel. The design plan of the faciadieliog shows the supporting profiles.

The aluminium supporting profiles must be sufficiently widedufficient water sealing and the correct fitting of
the fastening accessories. At vertical joints it is neo@nded to use slightly wider supporting profile than the
minimum width to be able to accommodate tolerances inrakgt (and therefore avoid "air rivets").

Fixing accessory glue rivet

Minimal width supporting profile 40 mm 40 mm

without joint ()

Minimal width supporting profile 100 mm 120 mm
with joint (a)

Advised width supporting profile 100 mm 140 mm
with joint (a)

Depending on type of aluminium alloy and the spans (to be iedidsy the supplier of the aluminium supporting
structure) the aluminium sections must be sufficietitigk to stand occurring loads (as a result of the wirdl |
and force of gravity). The aluminium section must also Ufécgently thick to allow the sufficiently strong
fastening of the fastening accessories.

minimum thickness aluminium section : 2.0 mm

The length of the aluminium sections is restricted tacatao great expansion.

maximum length aluminium section : 35m
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C. FIXING SYSTEM PROFILE — SUPPORTING BRACKET
In view of the high thermal coefficient of expansion of aluionin, the aluminium sections must be fixed in such
a way that free movement is possible. The system ikimgf the supporting brackets to the profile must

accommodate the expansion of the aluminium sections. Thishisved by fixing the sections with one fixed
fastening point (F: fixed point) and at other places fastening points (G: floating point).

The fixed fastening points are located at the same heighasstress in the sheet is avoided.

The free fastening points must be strong enough to withstangintddoads. The fixed fastening point must be
able to withstand both the wind loads and the dead weight ¢di¢hde cladding system.

Fixed and free fastening points can be obtained in diffeways depending on the supplier of the supporting
structure:

- aluminium clamping blocks
- fixed/free rivets (wire stitcher with/without spacer)aluminium or stainless steel
- fixed/free stainless steel bolts

The number of fastening points is determined in view of theslaacurring.

Expansion joints must be provided between the verticahialum sections (fit a supporting bracket on both
sides of the joint).

width of joint between aluminium sections : 20 mm
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D. APPLICATION PROCEDURE

The following procedure can be used for the fitting of laige-gacade panels by means of rivets on
VENTISOL-ALU.

1. Use the facade cladding design plan to mark off the ceateentre distances between the supporting
profiles on the facade by means of a plumb-rule or a laser

2. Fit the brackets

3. Fit the supporting profiles on the brackets

4. Align the supporting profiles horizontally and vertically insaction by the gradual arrangement of the
brackets (maximum unevenness is less than L/1000)

5. Fix the aluminium profiles

6. Fit the ETERNIT large-size facade panels. One stattsestop of and fits the panels using a metal lath with
straight edge that are clamped on the supporting laths. dyegnene panel is avoided by assembling from
top to bottom. Calibrated plates can be used to assehebfhels with the correct joint width. To obtain an
attractive result it is best to minimise the tolerancehef vertical joints compared to the tolerance of the
horizontal joints.
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E. Points for particular attention: interaction of supporting structure and facade cladding

When designing the supporting structure for the outside wadding it is very important that movements of the
aluminium sections can be accommodated by the facade clasigiteym, and not result in stress in the facade
cladding sheets.

A joint between the aluminium sections must always coincidk & joint between the panels. The joint is
preferably continued at the same height.

A facade sheet must always be fixed on sections on wiécfixed fastening points are at the same height. This
means, for example, that at windows the sections and théspanst be detached to avoid a joint between
sections under the sheet.

* = fixed point of section

= floating point of section
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6. FIXING METHOD
6.1. Maximum distance between aluminium profiles

The horizontal centre to centre distance between the supgpprtfiles is determined by:

- the width of the panel

- the maximum distance between the fastening accessoriégipgivariant in the centre area or edge area
(see below)

- the distances from the edge of the screws (see below)

- the joint opening

As a general rule the following maximum distances betweefixihg accessories must be respected.

Land 0-20 m Land 20-50 m
Kust 0-20 m
mm mm
Centre area facade 600 500
Edge area facade
Single span 200 400

Example (fixing with rivets):
width of panel = 1220 mm, maximum distance between scre®8@ mm, distance from edge rivets = 40 mm,
joint opening = 10 mm

®®® centre to centre distance between supporting profiles2010)/2 = 615 mm

®®® distance between the screws = (1220-2*40)/2 = 570 nB®0 mm

When the facade panels are exposed to weather conditionss(rna) they may only be assembled vertically.
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6.2. Visible fixing with rivets
6.2.1. Edge distances

The following minimum and maximum distances from the sdgethe rivets must be respected. Drilling the
holes can be done using a template.

H 40-100
V 70-100

6.2.2. Fastening system with blind rivets

The cladding panel is fixed with blind rivets with colouteghds. The blind rivets are inserted using an electric
blind rivet machine.

Drilling through the aluminium section must be done perpendicatat central with respect to the panel
perforations. The predrilling of the alumiunium section takasepusing a special centring drill.

The blind rivets must be inserted perpendicular to the panetsuifde mouthpiece of the blind rivet machine
may not damage the blind rivets.

The distance from edge of the drilled hole to the edge dltheinium section may not be too small.

- minimum distance from edge of drilled hole aluminium isect : 10 mm

Drilling shavings must be removed before the drilled hole is blout so that they do not become stuck between
the panel and the section. For the same reason, the bditmhribets are only fixed after all drilling shavings
have been removed by gently knocking the panel.

The cladding panels are fastened by fixed and freeniagtgoints. Two adjacent fixed fastening points (F) are
provided for each panel. All other pre-drilled holes aee fixing points to allow movements of the panel (G).
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Points for particular attention:

Two fixed fastening points for one sheet may not be on the saatien. Two fixed fastening points of adjacent
sheets may not be on the same section to avoid coupling betveesimeets.

If this is not possible with narrow cladding sheets, most detach the aluminium supporting section.
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a. ETER-COLOR, MULTIBOARD OPERAL

The cladding panel is fixed to the aluminium section by meéasstainless steel (quality A2, AISI 304) ASTRO
blind rivet with coloured head. The fastening system alsodesllASTRO stainless steel cylinders that prevent
the blind rivet coming under too much strain. As a result,rieee dxpansion of the panel is guaranteed.

The following design of the ASTRO blind rivet and ASTRO ayén must be respected.

ASTRO cylinder ASTRO cylinder
MULTIBOARD OPERAL ETER-COLOR

ASTRO rivet

New ASTRO rivet for ETER-COLOR

ASTRO rivet with fixed cylinder for ETER-COLOR

Holes for fixing points are pre-drilled in the panel.

diameter of fixed fastening point : 8.3 mm
diameter of free fastening point :11 mm

After the placing of the aluminium supporting structureipstthat are self-adhesive on one side are applied
continuously and vertically on the T and L aluminium sewiaccording to diagram below. The foam strips can
be pressed in to 1 mm and serve in preventing panel vibratienfoam strips are applied to the outside of the
section to guide infiltrating rainwater downwards.
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The predrilling of the aluminium section takes place usisgezial centring drill.

diameter for predrilling aluminium section : 4.9 mm

The panel is then correctly positioned and one can predrilirttierlying aluminium section at the location of the
fixed points (F). The facade panel is then fastened afixbd points (F) with the ASTRO blind rivets and
ASTRO cylinders by means of an electric rivet machine.

Fixed fastening point (F)

The aluminium supporting structure is then pre-drilled affbe® movement points (G). The facade panel is then
further fixed using the ASTRO blind rivets and ASTRO cylinders.
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Free fastening point (G)
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b. TEXTURA, NATURA

The cladding sheet is fixed to the aluminium sections by mefiaa ALUMINIUM blind rivet with coloured
head.

The following design of blind rivet must be respected.

Filler cylinders are used for the fixed fastening points

Holes for fixing points are pre-drilled in the panel. Ppre-drilling with special fibre cement drills in hard
metal.

diameter fastening point 29,5 mm
The predrilling of the aluminium section takes place usingeaiapcentring drill.

diameter for predrilling aluminium section : 4,1 mm
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The sheet is correctly positioned and one can pre-drill therlyimdge aluminium section at the location of the
fixed points (F). The facade panel is then fastenededfixted points (F) with the blind rivets and filler cylierd
by means of an electric rivet machine. The sheetla@lind rivet machine must be pressed on firmly.

Fixed fastening point (F)

The aluminium supporting structure is then pre-drilled at thee filevement points (G). The facade sheet is then
further fixed using the blind rivets.

Free fastening point (G)

Both the fixed and the free fastening points are fixed wiblind rivet machine without rivet setting tool (spacer)
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c. PICTURA

The cladding sheet is fixed to the aluminium sections by mefiaa ALUMINIUM blind rivet with coloured
head.

The following design of blind rivet must be respected.

Filler cylinders are used for the fixed fastening points

Holes for fixing points are pre-drilled in the panel. Ypre-drilling with special fibre cement drills in hard
metal.

diameter fastening point 19,5 mm
The predrilling of the aluminium section takes place usingeaiapcentring drill.

diameter for predrilling aluminium section : 4,1 mm
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The sheet is correctly positioned and one can pre-drill the lyimdgaluminium section at the location of the
fixed points (F). The facade panel is then fastenededfixted points (F) with the blind rivets and filler cylierd
by means of an electric rivet machine. The sheetlablind rivet machine must be pressed on firmly.

Fixed fastening point (F)

The aluminium supporting structure is then pre-drilled at be fmnovement points (G). The facade sheet is then
further fixed using the blind rivets.

Free fastening point (G)

Both the fixed and the free fastening points are fixet wiblind rivet machine with rivet setting tool (spacer).

: blind rivet

: rivet setting tool

: front view of rivet
setting tool
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7. JOINTS
The facade panels are fixed with open joints to allow thenfr@eement of the panel.

joint width (horizontal/vertical) 210 mm
maximum thickness of underlying finishing profile : 0.8 mm

The vertical joints can be made black using black self-adheéspe or a weather-resistant black coating. The
vertical joints can be finished with decorative covering sestin wood or aluminium.

The horizontal joints can be left open. If required, thezobotal joints can be finished with a black aluminium
joint profile. This is particularly useful when the undertyinsulation must be protected against the infiltration
of rain. The part of the aluminium profile behind the panal mot be too thick to avoid tension. If this is the
case, the wings of the profile must be wide enough for thiegfiof the panel through the joint profile. The
horizontal joint section is the same width as the paméhs vertical joint remains open. One can also make use
of decorative horizontal joint sections.
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8. OTHER CONSTRUCTION DETAILS

Movements in the metal sections (corner section, battmtion, etc.) must always be detached from the panels.
If necessary, the aluminium sections must be pre-drided, are fixed according to the principle of fixed and
free fastening points. Joints between the metal seatiuss$ coincide with joints between the panels.

Finishing sections in metals that can leach (such as eomper, lead, etc.) are advised against because of
possible soiling.

OUTER CORNER: Corner finishing can be provided by means of a joint sgalirip or a finishing profile of
aluminium or PVC.

INNER CORNER: A joint sealing strip or finishing profile in aluminium or P\éan also be used here.
TOP FINISHING: Sufficient ventilation openings must be provided.

BOTTOM FINISHING: The open cavity between the back of the panel and the insulatiche back
construction must be sealed at the bottom by a perforatedrédm sealing profile. This profile prevents the
entry of birds and vermin. The raised leg of the sealing lprificlamped between the aluminium supporting
profile and the panel and is not thicker than 0,8 mm.

WINDOW FINISHING WITH RETURN: Sufficient ventilation openings must be provided at the top and
bottom of the window.

WINDOW FINISHING WITHOUT RETURN:  Sufficient ventilation openings must be provided at tipe t
and bottom of the window.

SETTLING JOINT: The settlement joints in the building must also be includethéncladding. They are
obtained by placing a supporting lath on both sides of the joi

9. HEALTH AND SAFETY ASPECTS

As with many building materials, the inhalation of fine giesble size) quartz containing dust, particularly when
in high concentrations or over prolonged periods of time cahtteaerious lung diseases. Fine quartz containing
dust may be released by machining this product. For nmedeéisland the necessary precautions, please check
the Safety Data Sheet according to 91/155/EEC.

EURO PANELS OVERSEAS N.V.

Bormstraat 22, B-2830 Willebroek - BELGIUM
Tel 0032 15718280 - Fax 0032 15 71 82 89
E-mail: info@europanels.be

Website: www.europanels.be
VAT BE 0466.056.888 - Bank: KBC 482-9098051-96
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