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Acoustic Barriers - Introduction

Acoustic barriers are walls made of transparent plastic panels. They propose an excellent solution for blocking noise and
environmental disturbance from traffic highways and transportation paths, as well as other acoustically polluting factors.

The wall’s transparency neutralizes the shortcomings of opaque barriers by allowing admittance of sunlight, a clear view
of the countryside or urban landscapes, preventing a sense of closure or disconnection and a significant reduction of
acoustic and environmental pollution.

Transparent acoustic barriers’ main purposes are:

 Creating noise barriers between high traffic and populated
areas

 Maintaining the landscape sequence

 Lightweight and efficient solution for bridges

 Lightweight extension for concrete walls

PALRAM’s flat acrylic and polycarbonate sheets (PALGLAS®
and PALSUN®) are especially suitable for transparent acoustic
barriers:

 Lightweight - Less than half the weight of glass with similar
thickness

 High transparency - Matching that of the clearest glass

 High resistance to impact and pounding

 Excellent resistance to UV radiation, direct sunlight and
extreme conditions

 Flexibility that allows curving, bending and shaping
without any special treatment

 Compliance with the most stringent international
standards in the field of plastics

On Sound insulation

It is accpted to follow the German standard for transportation ZTV-LSW 88. The standard requires noise reduction measure
of no less than 25dB. The sound level generated on a busy 6-lane highway can reach 110-115 dB, and is unbearable to
humans for long term exposure. Sound levels above 85dB require ear protection aids, whereas a background noise level
of 70-75 dB is considered comfortable enough for conversation.
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PALGLAS®
Flat Acrylic (PMMA) Sheet
Main Features
 Extruded acrylic sheet
 Thickness 15-25mm
 Inherently UV resistant
 Transparent- Above 90% light transmission
 Easily formed or fabricated
 Thermoformable

Sound Insulation
Real life measurements have shown true noise reduction offered by PALGLAS
to be 30-40 dB, depending on sheet thickness and the installation details.
PALGLAS has a sound insulation factor as describe in the attached table.

Transparency
Light transmission
The light transmission of clear PALGLAS is 90-93%, depending on thickness. In certain
cases where a limited light transmission is preferred, the sheet can be tinted with
transparent colors to lower light transmission levels. Typical tints are 50% LT Bronze
or solar Grey.

Clarity (haze %)
The Haze level of the virgin sheet is very low (~1%). Haze level of all transparent sheets,
including Acrylic and glass, is highly effected by smog, dust and chemicals in the
environment. In order to maintain low haze (high clarity) certain guidelines have to be maintained in the installation.
Following these guidelines will allow the transparent wall to maintain its optical properties for many years.

Impact resistance
Maximum impact parameters should be taken into consideration when designing an Acoustic Transparent Barrier.
Anticipated scenarios should include automotive accidents and various collisions, as well as vandalism (Break from stone
impact, hammers, etc.).

Thickness (mm) Insulation Index (dB)
8 28

15 35
18 36
20 37

*Tested according to IS-1034 part 6, IS-985 part 1, ISO-140
part 6, ISO-717 part 1, DIN-52210, DIN-4109
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Life expectancy
How long should the wall serve? How long will it serve maintaining its properties?
What is the UV resistance requirement ?
What is the chemical resistance to the highway environment and to vandalism (graffiti)?
a. UV resistance
PALGLAS is manufactured from high quality extruded acrylic that offers excellent resistance to UV radiation. In fact, this
property is a natural part of the acrylic sheet, with no requirement to any UV coating layer.

b. Chemical resistance in a highway environment
The main chemicals present in the highway environment are Sulfuric compounds: NOx, CO, and H2O. Trace quantities of
O3 (Ozone) from ignition systems are also found.
In addition to these chemicals there are continuo’s clouds of particulate matter such as dust (usually silicates), soot (partly
oxidized hydrocarbons) and salt from anti freeze powders. Fortunately, PALGLAS is not particularly sensitive to these.
The main damage to the sheet is surface coating by particulate matter and acidic etching that might make the sheet hazy.

The main issue of maintaining the glazing clear is protecting it from a “Highway soup” of dust, smoke and water.

c. Graffiti
All plastic materials are sensitive to chemical solvents found in graffiti spray, and that includes
PALGLAS. Solvents attack the polymer surface and impregnate the sheet in such a manner
that is not fully restorable.  The use of strong organic solvents and paint thinners to remove
the graffiti will only cause deterioration of the situation.

The solution must be limiting the access to the transparent sheet:

 Physical barriers: green fences, trenches, drain channels etc.

 Elevation of the panels 2-3 meters above ground level.

4

Acoustic Barriers



Installation considerations
Frame size
We recommend limiting the width of a single glazing panel to 2 meters due to several reasons:
 The strength requirement of the metal frame: Above 2m the forces induced by the sheet on each individual post is so
high that a very thick, unattractive and heavy metal frame is required.
 Rabbet depth has to be increased in order to avoid “pop out” during high wind loads.

Framing Method
The sheet must be installed floating in a frame, as glass. It is not allowed to fix the sheet with screws or rivets due to the
stresses that such methods induce.
Standard glazing frames and profiles for PALGLAS can be suitable, using adaquate EPDM profiles (Shown on page 36-37).
For safety reasons it is possible to attach one screw to every sheet to secure it in cases of extreme impact. This screw should
be 10-12 mm diameter and the hole should be well oversized.
The safety screw should not touch the sheet or limit its thermal expansion!

Architectural Considerations
To reduce light transmission a tinted sheet can be used. This will also help to hide the dust and smoke contaminating the
sheet.
We recommend 50%-60% LT.
In Germany “Glass Green” is popular.
Other colors can be supplied upon request.
Install the sheets as far away from pollution sources as possible.
The heavy smog on jammed intersections and bridges or in polluted industrial areas will cause any transparent sheet to
loose its transparency very rapidly.

Cleaning
As for today we do not know of any successful method to clean plastic Acoustic Barriers from pollution and graffiti. So for
the time being the best method is preventive care as explained above.

Summary
The following guidelines should be considered when planning a transparent acoustic barrier:
 The Sheets width should not be more than 2 meters.
 Install the sheets at least 5, preferably 10 meters away from traffic, the further the better.
 Provide physical barriers of green fences, protection walls or trenches between the sheet and the road.
 Where severe graffiti and vandalism is expected, lift transparent parts of the wall 2-3 metes above ground.

30m

2-4m

12-25mm

10m

Road

Trench

Barrier ResidenceGreen
Fence
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Physical Properties and Test Reports Reference List

Category Property Unit Data Control Code (referred test)
Transparency Colourless % 92 EN 2155 (a)

Transparent brown R7053 % 34 EN 2155
Transparent blue    R7015 % 64 EN 2155
Transparent green  R7022 % 92 EN 2155

Transparency Transparency change % 92.5 - 92.3 ASTM D1925/DIN EN-410 (a)
after 10Years Yellow Index change % 0.55 - 0.47 ASTM D1925/DIN EN-410 (a)
Mechanical Tensile Strength B by 23∫C N/mm≤ 82 DIN 53 455/ISO 527/-2/1B/50 (b)
Properties Tensile Elongation at break R (v=5 mm/min) % 5.5 DIN 53 455/ISO 527/-2/1B/50 (b)

Tensile Modulus of elasticity N/mm≤ 3652 DIN 53 457/ ISO 527/-2/1B/50 (c)
Flexural Strength N/mm≤ 103 DIN 53 452/ISO 178 (d)
Impact strength Kj/m≤ 16.6 DIN 53 453/ISO 179-1 (e)
Impact strength after 10Year aging Kj/m≤ 15.4 DIN 53 453/ISO 179-1 (e)
Bending Resistance mPA 110 DIN 53 452/ISO 178 (f )
Resilience J/m≤ 1590 DIN 53 453/ISO 180 (g)
Density g/cm≥ 1.197 DIN 53 479/UNI 7093 (h)

Thermal Vicat softening temp ∫C 123 DIN 53 460/ISO 306/A120 (i)
Properties Thermoforming temperature ∫C 160 -

Resilience temperature ∫C >75 -
Coefficient of thermal expansion 1/∫C 6.1 E-5 DIN 53752/ASTMD-696 (j)

Weight 15mm kg/m≤  17.9
by Thickness 20 mm kg/m≤  23.8
Noise Stability under wind load passed DIN 20 140/ ZTW-Lsw 88 (l)
Protection Deflection under load and heat passed DIN 20 140/ ZTW-Lsw 88 (m)
Wall Test Resistance to Stone Throwing passed DIN 20 140/ ZTW-Lsw 88 (k,n)

Fire resistance passed DIN 20 140/ ZTW-Lsw 88 (o)
Noise 8mm: Sound reduction range 100-3150Hz dB 28 ISO 140 6 & DIN 52210 (t)
reduction 15mm: Sound reduction range 100-3500Hz dB 32 ISO140/3/1995 & ISO717/1/1996 (p)

20 mm: Sound reduction range 50-5000Hz dB 30 DIN 20 140-3 (q)
Toxicity Toxicity of decomposition effluences Complies with DIN 53 436 (r)
* Test reports consequent for the table above appear on the next page

Test, Institute and Certificate no. Pages
a) ASTM D1925-DIN EN 410, Ist. Giordano, test no. 143086
b) ISO 527-1, Ist. Giordano, test number 145353
c) ISO 527-1, Fugro Technical Services, Report no. 053506ST51467(1) . . . . . . . . . . . . . . . . . . . . . 7
d) ISO 178, Fugro Technical Services, Report no. 053506ST51467 . . . . . . . . . . . . . . . . . . . . . . . . . 8
e) ISO 179-1 (CSTB) Test no. CPM 05-006/1
f ) UNI EN ISO 178, Ist. Giordano, test no. 145352
g) UNI ISO 180, Ist. Giordano, test no. 141839
h) UNI 7092, Ist. Giordano, test no. 141749
i) ISO 306/A120, Ist. Giordano, test no. 142059
j) UNI 9730, Ist. Giordano, test no. 143472
k) BS EN 1794-1, Fugro Technical Services, Report no. 053506ST51467(03)  . . . . . . . . . . . . . . . . 9
l) DIN 20 140  / ZTV-LSW 88, MPA NRW, Certificate no. 220002172-02 section 7.2.3 . . . . . . .11-16
m) DIN 20 140 / ZTV-LSW 88, MPA NRW, Certificate no. 220002172-02 section 7.2.4 . . . . . . . .11-16
n) DIN 20 140 / ZTV-LSW 88, MPA NRW, Certificate no. 220002172-02 section 7.2.5 . . . . . . . .11-16
o) DIN 20 140 / ZTV-LSW 88, MPA NRW, Certificate no. 220002172-02 section 7.2.6 . . . . . . . .11-16
p) ISO 140-3, Ist. Giordano, test no. 145352
q) DIN 20 140-3 / ZTV-LSW 88, MPA NRW, Certificate Nr. 220002172-25 . . . . . . . . . . . . . . . . . . . .17-22
r) DIN 53 436, epa GmbH, Report Nr. 3/2006  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
s) BS 6206, Fugro Technical Services, Report no. 053506ST51467(03) . . . . . . . . . . . . . . . . . . . . . . 10
t) ISO 140 6 & DIN 52210, SII, Report no. 053506ST51467(03)  . . . . . . . . . . . . . . . . . . . . . .23-24
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PALGLAS® Tensile Strength Test (ISO 527-1)
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PALGLAS® Flexural Strength Test (ISO 178)
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PALGLAS® Stone Impact Resistance Test (BS EN 1734-1)
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PALGLAS® Impact Test (BS 6206)
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Mechanical Properties Test (ZTV Lsw-88)
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Sound Insulation Test (ZTV Lsw-88)
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PALGLAS® Acoustic Insulation Properties (ISO 140 6 & DIN 52210)
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Decomposition Effluents Toxicity (DIN 53 436)
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 Applied thickness 8-12mm

 Main advantage - Virtually unbreakable

 Easy to mount and install

 Flexible, Formable, Machinable

 Good fire resistance

 Transparent as glass

 Abrasion resistant coating - Optional

PALSUN®
Flat Solid Polycarbonate Sheet

 ASTM-V638 Test method for tensile properties of plastics.

 ASTM-D-790 Test method for flexural properties of plastics.

 ASTM-1-648 Test method for deflection temperature of plastics under flexural load.

 ASTM-792 Test method for specific gravity (Relative density) and density of plastics by displacement.

 ISO 6603/1 Determination of multi-axial impact behavior of rigid planes - Falling dart method.

 ASTM-D-1003 Test method for haze and luminous transmittance of transparent plastics.

 ASTM-D-1925 Test method for yellowness index of plastics.

 ASTM-G-53 Recommended practice for operating light and water exposure apparatus (fluorescent l-v-condensation type) for exposure
of nonmetallic materials.

 ISO 140-6 & DIN 52210 Test Method for measurement of acoustic insulation (Pages 27-28).

Standards Compliance

Main Features
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PALSUN® Acoustic Insulation Properties (ISO 140-6 & DIN 52210)
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PALGLAS® Typical Details - RHS Closed Profiles

Transparent Acoustic Barrier
Concrete Foundation & Parapet
Galvanized Steel Supporting Structure
Heavy Duty High-gauge Acrylic Glazing
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PALGLAS® Typical Details - RHS Closed Profiles Alt. II: Open C, L & I Profiles

Transparent Acoustic Barrier
Concrete Foundation & Parapet
Galvanized Steel Supporting Structure
Heavy Duty High-gauge Acrylic Glazing
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