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Executive Summary 

The SOPRANOISE research addresses new tools to assess the acoustic performances of noise 
barriers as they are effectively used along road and railway networks, and at any time of their 
entire lifetime (i.e.: before its installation – product certification; at the installation – product 
approval, during its use / whole lifetime – product maintenance or repairing; and at their 
“end of life“ (decision about product decommissioning). 

One of the main outcomes of the research is the SOPRANOISE 3 step approach (see Figure 
ES1). It allows to place the right effort and money to the right level of assessment: from the easiest 
(but less accurate) way, up to the most accurate one (i.e.: the standardised methods EN 1793-5 
[3] and EN 1793-6 [4]), following an “engineering progressive approach”.  
SOPRANOISE successfully delivers relevant methods for the “missing” levels 1 and 2 with: the 
“In-situ inspections” and the “quick method”, named the “SOPRA method”. 

 

Figure ES1: SOPRANOISE 3 step approach 

The principles of the SOPRANOISE 3 step approach are very simple: at the end of each step, 
relevant decisions can be taken whether fair conclusions could be drawn, or not yet; otherwise, 
further tests are still necessary (see main principles in Figure ES2). 

 

Figure ES2: Main principles of the SOPRANOISE successive 3 step approach 

Thanks to this SOPRANOISE 3 step approach it is now possible to choose the most relevant 
method to assess the acoustic performances at any stage of the whole lifetime of a noise barrier. 

However, SOPRANOISE has also many other relevant outcomes, e.g.: two important databases 
have been built and analysed, one database about the acoustic performances of more than 
1.000 noise barrier elements, and another one about how noise barriers are used in different EU 
countries. The outcomes of those two databases allow to better understand the performances one 
can expect from the majority of the products placed on the market, and how authorities are 
considering / using noise barriers along their own network.  
It is thus advised to consider all the deliverables of the research, as listed hereafter. 
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Important note: 
 
For detailed information, it is proposed to the reader of this report to refer to all the deliverables 
available on the SOPRANOISE website1 (https://www.enbf.org/sopranoise/outcome/) and CEDR 
website (https://www.cedr.eu/peb-research-programme-2018-noise-and-nuisance), the most 
relevant being:  

 

Deliverable 2.2: this deliverable presents the results and outcomes of WP2 as follows: 

• Review of the physical significance of the EN1793-1, -2, -5 and -6 standards; 

• Update and analysis of the noise barrier database2 ; 

• Influence of acoustic degradation of noise barriers on the total noise reduction3. 

 
Deliverable 3.1: this deliverable presents the results and outcomes of WP3 as follows: 

• Review of existing in-situ inspection tools; 

• Development and testing of methods based on in-situ inspection; 

• Description of the in-situ inspection tools and reporting. 
 

Deliverable 4.2: this deliverable presents the results and outcomes of WP4 as follows: 

• Description of the measuring equipment for the quick method; 

• The SOPRA measurement procedure; 

• Validation of the method in laboratories and along highways; 

• Recommendations for proper use. 

 
Deliverable 5.1: this deliverable presents the following results and outcomes of WP5:  

• Physical behaviour of noise barriers / acoustic intrinsic performances4;  

• State of art on the today’s noise barriers use within the EU Market5. 

 
Deliverable 5.2: this deliverable presents the SOPRANOISE final report, that includes: 

• How to assess the NB acoustic performances;  

• The SOPRANOISE Scientific report; 

• Guidelines for noise barriers use. 

 

  

 

 
1 Available for download 
2 This huge database contains of more than 1.000 tests results on 448 different European noise barrier products, tested 
   by 39 laboratories in 9 different EU countries… 
3 This corresponds to the base of the « in-situ inspections » method developed in WP3. 
4 This report details the main factors influencing the noise barriers acoustic performances and the role of the intrinsic 
   performances in the Insertion Loss (IL: difference in sound level at a receiver location with and without a noise barrier). 
5 To establish this SOA, a questionnaire of has replied by 18 countries, 21 NRA, 6 railway authorities, 3 associations of 
   manufacturers / contractors, and 2 manufacturers. 

https://www.enbf.org/sopranoise/outcome/
https://www.cedr.eu/peb-research-programme-2018-noise-and-nuisance
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2.  Definition of the Issue  

Noise barriers are extensively used by NRAs as effective devices to reduce road noise; railways 
companies are doing the same for their networks. In order to optimize and secure the performance 
of noise barriers, one has to understand that their overall acoustic performance to reduce road 
noise towards the environment is a complex process that includes not only the noise barriers 
implementation and the geometrical dimensions, but also their “intrinsic quality” (i.e.: the acoustic 
quality directly pertaining to the products themselves). NRAs logically draft relevant specifications 
that contractors and manufacturers of noise barriers products have to respect, in order to: not only 
to correspond to the design hypotheses, but also to guarantee the overall acoustic performances 
all along their lifetime cycle. 

In order to verify if installed noise barriers are effectively respecting the tender requirements, one 
has to test those in a fair way: as they are installed (involving the quality of the products and how 
they are installed), which means under real conditions alongside roads (and railways), and 
following their intended use (i.e.: under direct sound field conditions). 

Since 1990, CEN/TC226/WG66 drafted standards on the acoustic and non-acoustic intrinsic 
performances of Noise Reducing Devices, a broader family of road equipment products that also 
includes noise barriers. CEN/TC226/WG6/TG1 is specially dedicated to the acoustic 
characteristics and drafted a relevant framework of supporting standards: EN1793-1[1] (sound 
absorption under diffuse sound field conditions - can only be done in laboratory), -2 [2] (airborne 
sound insulation under diffuse sound field conditions - can only be done in laboratory), -5 [3] 
(sound reflection under direct sound field conditions) and -6 [4] (airborne sound insulation under 
direct sound field conditions). Those last two standardised methods are the only relevant to the 
intended use of “free standing noise barriers”; they also have the advantage to allow 
measurements almost everywhere, what is here very relevant while approving and / or monitoring 
installed noise barriers.  

This is already and increasingly done by NRAs to characterize installed noise barriers7. However, 
EN1793-5 [3] and -6 [4] methods require quite lengthy tests that could also be affected by practical 
conditions (weather conditions, safety, accessibility…), as well as the need of expert users: this 
can limit their use alongside roads.  

While always keeping the possibility to use EN1793-5 [3] and -6 [4] on site, there is a need for 
new methods that could be easier, faster and safer. 

Some NRAs already undertake in-situ inspections in order to monitor the integrity of the different 
parts of their road/railway equipment. Those inspections are the easiest and cheapest tools to 
investigate installed noise barriers: implementing such in-situ inspections in a more systematic 
way, integrating the acoustic characteristics is a real plus that can save time and money. 

For quantitative assessments (by measurements), new “quick methods” had to be designed in 
order to be applicable in a much more systematic and affordable way than the one allowed by the 
“full” EN1793-5 [3] and -6 [4]: this has been done successfully and led to the brand new and 
validated quick “SOPRA” method. 

As noise barrier performances can decrease over time, while infrastructure administrators need 
to control and maintain the noise reduction at all stages of their lifetime, there was a clear need to 
better understand how noise barriers could reduce noise and keep their original acoustic 
performances along their whole lifetime. 

SOPRANOISE successfully replied to all those needs. 

 

 
6 Comité Européen de Normalisation / Technical Committee 226: road equipment / Working Group 6: Noise Reducing Devices  
7 In recent years, many NRAs apply EN1793-5 and -6 as noise barriers acceptance and check after installation, as well 
   as to investigate the evolution of the acoustic performances all along their lifecycle. 
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3. Assessment of the intrinsic performances of installed Noise Barriers 

Noise barriers (NB) are obstacles to sound propagation purposely built to shield receivers from 
excessive noise generated by road or railway traffic (Figure 1). Today, NB are considered the 
most effective noise mitigation measures available when targeting high noise reductions. For this 
reason, the more stringent the noise legislation across Europe becomes, the more NB are installed 
or refurbished along many road and railway corridors. 

 
Figure 1: To reduce traffic noise, NB are placed as obstacles to the sound propagation [1] 

Many factors need to be considered in the detailed design of NB. About their acoustic performance 
(which is the main reason for using them), the noise reduction achieved by NB in their environment 
is characterized by the “Insertion Loss” (IL: difference in sound level at a receiver location with 
and without the presence of the NB): this is an extrinsic characteristic that involves a lot of factors, 
all influencing the final NB effective performances. Specifically attached to the product itself, the 
intrinsic acoustic characteristics are: sound absorption / reflection, airborne sound insulation and 
intrinsic sound diffraction. To understand their roles, Figure 2 shows how physics rules the IL of a 
NB: 

 
Figure 2: Sound reflection / absorption, sound transmission, sound diffraction [2] 

S: sound source (e.g.: the vehicles); T: top of the NB, R: receiver (e.g.: a dwelling) 

Reflections occur when a sound wave hits the exposed side of the NB : it partly reflects on it and 
this reflected sound (wave) can affect the facing areas; the (intrinsic) sound absorption 
performance of the barrier can usefully reduce reflections. Transmission occurs when a sound 
wave hits the exposed side of the NB: it partly transmits through the NB itself. As the main role of 
the NB is to play as an obstacle to the sound propagation, this transmitted energy must be 
negligible compared to that one diffracted at the top edge of the NB. 

A NB should act as an obstacle to the sound propagation; however, a part of the sound wave still 
passes over it: this is called diffraction. The sound wave diffracts on the top edge of the NB 
(where it is partly attenuated), and then propagates to the protected side of the device. 

This report relates to the assessment of the intrinsic performances of installed NB, whatever along roads or 
railways, with different methods: from the simplest up to the most detailed ones, each replying to relevant 
different uses. 
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3.1. The SOPRANOISE 3-step approach 
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