CAST & EXTRUDED SHEET
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Altuglas.



THE ALTUGLAS® BRAND NAME

Altuglas® is the registered trademark of Altuglas
International for its polymethylmethacrylate
(PMMA) products of all types: cast and extruded
sheet, bath and shower products, granules for
injection and extrusion, extruded tubes, glues and
other products.

GENERAL PROPERTIES OF ALTUGLAS®

Altuglas® acrylic sheet is a themmoplastic, rigid
and transparent material that has exceptional
resistance to weathering and ageing.

Its properties of lighthess, transparency,
resistance to chemicals and sound insulation,
together with its ease of machining and forming,
make it the plastic material most specified by
architects and town planners in designing
transparent noise barriers.

ALTUGLAS® AND NOISE

Noise is increasingly considered to be a major
nuisance, against which local authorities and
town planners seek to protect residents. To
restrict noise levels from fraffic in towns, new
projects make provision for putting expressways
and urban motorways with embankments and / or
COVErs.

When cuttings prove impossible, or when
renovating an existing infrastructure, noise
limitation requires installation of acoustic barriers
between traffic routes and residential areas.

Road ftraffic is not the only cause of noise
problems. Rail ftraffic, in particular high-speed
trains, poses similar problems.

Other noise, unconnected with transport, can also
be a nuisance to residents nearby and may
require installation of acoustic barriers.

Altuglas® SRD meets the stringent requirements
of noise abatement and has become the material
of choice for designers, who are increasingly
using transparent noise barriers.

Anti-dazzle protection has become a growing
concern in road safety. To meet this requirement,
Altuglas International can offer its Altuglas® Satin
(single- or double-sided) and Altuglas® Frosted
ranges.



ALTUGLAS®SRD SHEET

PROPERTIES OF ALTUGLAS®SRD

Altuglas® SRD sheet offers the following special
advantages:

=  Exceptional acoustic insulation.
= Maximurm light transmission.

=  OQutstanding stabilty: high sheet rigidity
rmakes low flexing possible.

= Excellent resistance to weathering, LW
rays and corrosion: no o yelowing  or
weskening.

= Excellent resistance to impact and stone
chipping.

= YWery easy rmaintenance:  being  non-
porous, sheets can easily be washed with
wiater  0r  aqueous  surface  cleaning
solutions. Altuglas® BExX and CH SRD are
resistant  to solvents, thus  allowing
rernowval of graffiti. They also withstand
qravel.

=  Good fire resistance.

Altuglas® SROD iswholly recyclable.

THE RANGE

There are two types of Altuglas® SRO sheet:
= Extruded Altuglas® EX SRD
= Cast Atuglas® CH 5RO

Both surfac es are protected by polyethylene filmn.

Altuglas®

CM SRO

Thickness
Colours
. Clear

. AqualLook

L : {_:

. Glass Look

In addition to these standard products, 3 special
anti- dazzle products are av ailable:

=  Altuglas® Frosted 248.10000 and
248.14032. two  matt  non-reflective
surfaces,

=  Altuglas® Dual Satin 138.10000 and
138.14032: two  matt  non-reflective
surfaces,

= Altuglas® Mono Satin 136.10000. a
single matt non-reflective suface.

Also available to order, subject to minimum
Quantities:

= Sheetscutto special sizes,

= For Altuglas® Ex SRD: sheets in widths
Lpto 2700 rmm,

=  For Altuglas® EX SRD: sheets in special
lengths up to & rm; beyond that, contact
Attuglasinternational Sales Department,

= Special colours.

Faor further information, see  the  Product
Catalogue or contact Altuglas International Sales
Departrment.
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APPLICATIONS

The main fields of application for Altuglas® SRD
are:

« Transparent acoustic barriers for road,
motorway and railway networks,

« Public safety in stadiums and sporis
facilities,

«  Airports,

+ Protection for firing ranges,

« Acoustic insulation for machinery,

+ Industries requiring noise barriers

1

+ Architecture and town planning,
+  Special glazing.




PRODUCT PROPERTIES

TECHHNICAL SPECIFICATIONS
The table below gives typical specificationst for Altuglas® SRD sheet.

Charactenstics Test dandard Linit Lhuglas® EZ 5RO Stug=s® CH 5RO
Pois=on codficient

oy

Moj == abatement [OL e]

Moi=e dbatement (Rw |

Light trarnsmis=ian

Tensile grenagth

Bending strenigth

Modulus of berding elagticity
Charpy impad test, unotched
Wica B softening temperature

Coeficient of linear expansion

Yellowing index

[After 1,000 b, Kenontestto 150 45592)

IMPACT RESISTANCE DIMEMSIONAL SPECIFICATIONS

Altuglas® SRD sheet meets all impact tests Atuglas® SRD is manufactured to IS0 7523-1/2
prescribed by European standards for road and with the following tolerances:

Fhotonaay noise barriers. - Thickness: = 5% for Alfuglas® EX SRD
It is als0 resistant to shots from a .22 LR rifle and £ 10% for Altuglas® CN SRD.
LJEITIQ”'IE fnllm-m'ng armmunition

= Low charge, short range, RWS type Z,

= High wvelocity, long range (2400  rr,
Winchester type Super X
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LIMITING DEFORMATION VALUE UNDER
LOAD

In general, current standards specify a limiting
deformation value under load (sag) for panels
used as noise barriers.

An essential value to be taken into account in
determining the size of sheets, in addition to
maximum permissible sag, is the maximum

allowable stress ( o) forthe material.

When using Altuglas® SRD, this value which
takes account of the dynamic fatigue strength of
the material, must not exceed 7 to 10 MPa.

GUARANTEE

The essential properties of Altuglas® SRD sheet
for noise barriers (light transmission, tensile
strength and flexing modulus of elasticity) are
guaranteed for 15 years:

Minimum guaranteed values after 15 years are:
* Light transmission: 87%
«  Yellowing index: maximum 7
*«  Modulus of elasticity: 2700 MPa

COMPLIANCE WITH STANDARDS &
ALTUGLAS® SRD CERTIFICATIONS

Altuglas® EX SRD and CN SRD sheet meet the
following European standards:

« EN 1793, EN 1794, EN 14388 and EN
14389

«  Germany:. ZTV/Lsw ‘88

Altuglas International plants producing Altuglas®
SRD sheet have been certified to SO 9002.

Copies of certificates are available on request.

For further information, please contact Altuglas
International Technical Services.

BIRD SAFETY

Acrylic sheets are highly transparent. This
property, while highly desirable for the aesthetic
aspects of Altuglas® barriers, is a real danger to
birds, whose field of view does not enable them to
see the sheets.

Several solutions to this problem are available:
+ Use of coloured transparent sheets,

» Creation of visible bands by sanding,
milling or screen-printing,

 Application of adhesive strips or
decoration.

Certain devices providing protection against
falling debris (such as metal mesh) also allow
birds to identify obstacles better.




GUIDELINES FOR USE

TECHNICAL SUPPORT

Altuglas International has a technical service
comprising specialists equipped with the latest
professional CAD software. These tools can be
used to optimize the technical details of materials
to be used, in accordance with constraints
imposed by the designer.

MACHINING

Altuglas® EX SRD and CN SRD sheet is
machined exactly as described in the Altuglas®
CN/EX Technical Brochure.

Given the thickness of the sheet, excessive
overheating during machining could cause some
melting of the material.

It is strongly recommended, therefore, that tods
be well sharpened and used with suitable cooling.

Cutting and drilling
Use tools identical to those for wood or light metal.
*+ Band-saw or portable saw with special or
fine_toothed blades and, for very accurate

sawing, a circular saw with blades having
carbide-tipped teeth.

+ Standard router with a high-speed head,
fitted with a twin-toothed high-speed steel
or tungsten carbide cutter.

= Drill itted with a twist-drill bit for metal.
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Cold bending

Cold bending in a single plane is possible, down
to a minimum radius of 300 times the sheet
thickness. This method of bending is economical
and improves rigidty of the barrier.

Hot bending

Both surfaces of the sheet must be heated for
bending.

The heated area should not be less than five
times the sheet thickness.

Unlike Altuglas® CN SRD, no force should be
applied to Altuglas® EX SRD during hot bending;
simply let the material floww to the shape of the
template under its own weight.

Forming

Forming is an operation requiring the whole sheet
to be heated. This should be carried out in
accordance with guidelines set out in the Altuglas®
CN/EX Technical Brochure.

Sheets may be formed in a mould {hot moulding),
or thermoformed by blow-moulding, vacuum
moulding or mechanically using thermostatic
moulds at 70 - 75°C for EX or at 80 - 85°C for CN.
Avoid any sudden cooling.




GUIDELINES FOR USE

GENERAL

Where possible, it is advisable to adapt barrier
dimensions to the standard Altuglas® EX and CN
SRD sheet format, to limit wastage and avoid
cutting operations on site.

In some cases, our very long Altuglas® EX SRD
sheets make it possible to reduce installation
costs significantly.

Where supported vertically, the sheet must not
exceed the height of the supporting sections, in
order to limit flexing of the sheet.

Hot bending of the upper edge can avoid the

heed to provide an upper flange for the framework.

For barriers installed on bridges, viaducts,
flyovers or close to pedestrian crossings, road
intersections or public places, a protective device
against debris impact is generally required.

Installation of Altuglas® SRD sheet as acoustic
barriers is generally achieved by:

*+ Factory mounting the sheet in a lined
aluminium, stainless steel or galvanized
steel section, subsequently inserted into
the retaining structure on site,

* Flush fitting or directly mounting on metal,
concrete or wooden elements on site.
(The first of these solutions allows assembly of the
sheets in large modules. While slightly more expensive,
it considerably reduces the time to install the barrier on
site)

RECOMMENDATIONS

It is essential to avoid deformation of sheets,
breakage or displacement from their supporting
structures.

To ensure this, the following recommendations
must be observed:

* Use side mountings of an appropriate
width, with fairly deep rebates of
approximately

50 - 60 mm.

A 30 mm rebate depth is generally
sufficient for the lower fixings.

The depth of the rebate should take account of:
*  \Waterproof joint thickness,

* The tolerance required to allow for thermal
shrinkage of the sheet and absorption of
moisture,

* Sheet dimensions and dimensional
tolerances,
*  Squeezing of sheets due to sagging,

* Errors in centring sheets during
installation,

* A safety margin to avoid sheets coming
out under loading.

The rebate width depends on the sheet thickness
and joints used.

Select the right sheet size, taking account of
manufacturing tolerances (-0, +3 mm per linear
meter @) as well as thermal expansion, which for
a generally assumed temperature swing of 40 °C
causes a change in dimension of 3 mm per linear
meter; to this must be added absorption of
ambient humidity, which increases the value to 4
mm per linear meter. This wvalue must be
increased further if greater temperature variations
are encountered in the region concerned.

@ The dimensional tolerance is lower for cut sheet
(-0, +2 mm, whatever the dimension).

MOUNTING

Example of correct sheet sizing, as a function of
the spacing between posts (steps of 3000 mm):

Lyax = P -[ep + ej + tol + di]
Maximum width of sheet: (L)
Spacing between posts: 3000 mm (P)

* Thickness of the central part of the HE
160A section: 8 mm (ep)

* Joint thickness x 2: 11 mm (ej)

« Maximum dimensional tolerance for the
sheet: 9 mm (tol)

* Allowance for thermal expansion: 12 mm
(dt)
L, o = 3000 — [8+1149+12] = 2960 mm
Recommended width: 2935/2960 mm



GUIDELINES FOR USE

MOUNTING

Insert U-shaped EPDM rubber seals between the
sheets and metal sections or rebates in the
rountings.  Their  dimensions  should  be
appropriate for the thickness of the sheets
concerned, protecting the edges and allowing
thernto slide.

To avoid amy risk of using seals that are
incompatible with PMMA, 1t is recornmended that
wou o consult Akuglas  International Sales
Departrnent or your local distributor.

Restrict the clarnping force, 1t should be sufficient
to ensure a seal but must not prev ent sheets from
sliding.

Avoid any forrn of rnounting that requires sheets
to be drilled and bolted. If exceptionally bolts are
used, they rmust not be located &t the edges of
sheets  (minimurm  distance  from the  edge

100 Fr).

Any such holes roust be oversize, too allow
movernent  due to  thermal  expansion  or
contraction. Insert two cylindrical T-shaped half-
rings (made of EPDM rubber or Teflom for
optirourn adjustrnent of clamping pressure.

CLEANING

Transparert acrylic sheet has a paticulady
srmooth surface, which is self-cleaning in the rain
when appropriately inclined.

FMevertheless, certain types of dit may be more
difficutt to rermove, such as soot, combustion
products, hericides and certain  plant-care
products, which may be deposited on the sheets.
They rnay be cleaned off simply with a high-
pressure jet of water, possibly with the addition of
A surfactant.

REMOVAL OF GRAFFITI

Many tems of public property and public places are
targeted by " taggers", special attention being paid to
transparent surfaces.

The majority of the paints and aerosols used contain
aggressive solvents that can damage the sheet
surface by altering its gloss and fransparency.

To remove graffiti, it is nomnally necessary to use
powerful solvents, cortact time increasing with the
age of the graffii. There is a considerable risk of
dltering the optical properies of the sheet, therefore.

Cne weay of resolving the problem is to apply special
products that create an imvisible barrier with anti-
adhesive and water-resistant properties. such a film
does not prevent fhposting or graffiti, but makes
rermnoy &l easier.

It is advisable that products for rermoving graffiti
should only be usedwith great caution on Pl kA,

In particular, we recommend that:
»  Eeneralpurpose products should not be used,

=  The supplier or roanufacturer should akhway s be
asked for a cerlificate of cornpatibilite with
Pht k1A,

= Faor sheets that are cold bent, folded, hot bent
ar thermoformed, the product should first be
tested on a sample panel; insist on a
guarantee before application to bent  or
thermmofonrned  sheets. The reason is that
internal stresses (which may be caused by
stresses during the forming processes) rmay be
released due to the action of cleaning solverts,
causing crazing or even local cracking of
sheets.
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EXAMPLES OF MOUNTINGS

Waterproof seal in EPDM rubber

Assembly joint in EPDM rubber

8 = thickness SRD + 1 mm.

i g ) o

Example of barriers mounted in a steel structure

HE 160 A
L60405

Altuglas EX SRD

EPDM

Example of split clamp in aluminium for
Altuglas®EX SRD.

HE 160 A

Altuglas EX SRD




MOUNTING

EXAMPLES OF MOUNTINGS

Two sheets, covered by a steel plate,
clamped together against a concrete pillar. Example of barriers mounted in a concrete

Pressure controlled by a T-ring. structure.

Clamping in a shallow channel on a
concrete plinth.

130303 —
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EAAHNIKH AHMOKPATIA ABrfiva 28 - 4 - 2004
YNOYPIEIO NE.XQ.A.E Ap. lNpwr. : 131760
FEN. AINEH NEPIBAAAONTOZ

A/NIH E.AP.O.

TMHMA KATAMOAEMHEHE OOPYBOY 7
MPOZ : AYNAMIKH AKOYETIKH -

lNamoiwv 147, ABfiva 112 51 N. KOAETTHZ & ZIA E.E.
MAnpogop. :K Wixac Bevroupn 47, ABrjva 155 62
TnA/Fax :210-8646065

©EMA  : BeBaiwon karaAAnAéTnrac

IXET. : a Aimnon mg Auvapikiic AkouoTikiic — N.KwA£TTng & ZIA EE pe apiby. mpwr. AEAPO
131760/23-4-04 pe emouvarrTépeva TEXVIKG XOpaKTNPIOTIKG

B. Eyypa@é pacg pe apiby. mpwr. 58368/18-7-01
Y. PUAAGDIO PE TEXVIKES TTPOSIaYPaPEéS EXTTOVNOTNG OPIOTIKAG HEAETNC NXOTTETAOHATWY

(YIEXQAE, 2001)

2e ouvexeia Tou oxemikol (B) eyypdpou pag PE TO OTTOI0 EYKPIONKAV OF TEXVIKES mpodiaypa®éc Twv
nxoweETaouaTwyY yia my avniBopupixr} wpootacia amd my Aaroupyia Mg ATk O800 Kat Twv PEXP
oNuEpa amoreAeopdTwy amd TG epapuoyég mwou éxouv ulomroinBel oe emAeypéva onueia, Exe
eEmTEUXBEI N avapEeEVOUEVN aKOUOTIKI| TTPOCTACIA TWV TTEPICIKWV.

2E OuVEXEIa AonTtov Tng, OXemkg (a) aitong oag kai BGoE! TWV TCTOTIOINTIKWY KAl TEXVIKGIV
mpodiaypaguwv Trou £xouv exBoBei kan 10xOouv yia 1o Slagavéc nxoavakAaoTikd éracpa T0TToU
PMMA Altuglas EX-SRD wréyxoug 20 mm wou éxer xpnoporronBel oTic wapamavw epappoyéc,
Bepaiwveral n karaAAnASdTnTa rou vAIkoU autod yia TTpooTacia amd odikd kKukAopopiakéd 86puo.

Na onueiweei 6m oe kGBe mwepimrwon mpémer va Tpolvral 10 avagepdpeva ka oTo OXETIKG (Y)
TEXVIKO QUAAGSIO pE TIg Trpodiaypa@Eég eKTTOVNONGS OPIOTIKIS HEAETNC NXOTTETAOUATWY Yia TpooTacia
airo 0diké kukAogopiakd 86puBo (ExSoan Turparog KaramoAéunong ©opdBou, ZemréuBpioc 2001).
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1. Apyeio Alvanc EAPO
2. Apxelo Tunparog Goplifou




