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THE IMPORTANCE OF ENVIRONMENTAL 
ACOUSTICS FOR OUR SUSTAINABLE 

CITIES 

 

 

 

 

 

Acoustics & urbanism 
 
Acoustics in urban planning applies equally to the building and its environment. At the building scale, urban acoustics aims mainly at preserving buildings from nuisances 
coming from the outside. It is then a question of dimensioning integrated acoustic solutions so that each building's space is coherent according to the users' needs. On 
the scale of the environment, acoustic engineering controls noise pollution, whether it comes from transport routes or human activities (café terraces, restaurants) 
throughout the day. According to the day and night sound ambiances, we propose solutions at the source (acoustic treatment of roads), in the obstacle (urban furniture), 
or in the receiver (on the building) to avoid any sound identification and nuisance. 
 

 

Sustainable city & sound environment 
 
The construction of sustainable cities cannot do without an engaging reflection on the noise's control in our future urbanism. Due to the growing share of hybrid or electric 
vehicles, transport routes are becoming increasingly silent, frequently presented as a miracle solution to noise pollution. However, believing that quiet transport routes 
automatically end noise problems would be a mistake. Indeed, even if the reduction of transport noise levels is a priori commendable for the comfort of the inhabitants of 
an urban area, transport routes also fulfill a masking function for the noise of human activities. As soon as transport noise disappears, noise from human activities may 
emerge and create situations of acoustic tension for the occupants of a neighborhood.  
Moreover, the constraints related to noise pollution become all the more significant in sustainable cities as natural ventilation systems, known as open windows, are used 
to reduce the use of air conditioning. If the occupants are bothered by noise pollution, they will not resort to this solution.  
Therefore acoustics in urban planning cannot do without a global approach to the control of soundscapes, taking into account both transport routes and human activities 
to find a balance for each use of the space. Without reflection on the coherence of the sound landscapes in operation, the solutions for our future sustainable cities could 
prove to be dysfunctional in use.  



  

    

 

2/7 

 
 

THE LYON PERRACHE 
EXCHANGE CENTER 
 
 
Environmental acoustic mission 
Protection of nuisances linked to the passage of the tram 

 TECHNICAL INFORMATION.  
 

LOCATION. Lyon (France) 

SURFACE. 25,750 m² 

BUDGET. NC 
MISSIONS. Environmental acoustic mission; 
Protection of nuisances linked to the passage of 
the tram 
ARCHITECT. Dietmar Feichtinger ; exndo ; 
Baseland ; Alep Architectes 

COMPANY. Apsys + Quartus 
CLIENT. Lyon Confluence 
TIMETABLE. Ongoing studies 

 

Context 

As part of the Lyon confluences district's transformation, the Lyon Perrache exchange center will be 
completely redesigned. This heavily polluted-district redefinition aims to benefit the inhabitants: they 
could reclaim this space (hotel, offices, terraces, restaurants) by guaranteeing their comfort despite 
transport routes, the bus station, and the passage of the tram. 
 

Methodology 

The acoustic firm Tisseyre + Associés has developed a joint work methodology for architects and urban 
planners, particularly relevant for multifunction projects such as the Lyon Perrache exchange center. 
Indeed, our 4D digital modeling tool for soundscapes in the future state of completion, the BIMAE®, is an 
essential work support for close collaboration with architects and urban planners at all project stages. By 
modeling the sound evolution of transport routes and human activities during the day, our tool checks the 
acoustic balance between these different sound sources to avoid nuisance. In addition, the joint study of 
the internal and external functions of the projects and the 3D visualization of the sound propagation at the 
foot, in the facade, and around a building makes it possible to anticipate, optimize and integrate the acoustic 
solutions within urban furniture and the architecture of the project to create sound atmospheres consistent 
with the uses. 
 

Environmental acoustic mission 
Within the framework of the regulations, the building’s activity sound level cannot emerge from the pre-
existing soundscape. Thanks to BIMAE®, we have established the criteria for maximum permissible 
sound levels by day and night. Secondly, we have modeled the soundscape in the future state of 
completion hour by hour. This mapping served as a basis for joint work with the urban planner to 
identify acoustic tension points and to propose integrated upstream solutions adapted to the uses at 
each hour of the day. For the CELP project, we notably used biophilic solutions. Beyond being a source 
of well-being for the district occupants, the reintroduction of plants in our urban planning constitutes a 
real opportunity for acoustics. Indeed, the foliage makes can mask the sound and visual identification 
of unpleasant and unwanted sound sources. Moreover, depending on the species’ choice, the foliage 
produces a masking and pleasant noise, which reduce the identification of nuisances. 
 

Protection of nuisances linked to the passage of the tram  
Rather than working with the tram noise averages over a day, thanks to BIMAE®, we can model 
the sound impact of a tram in operation from the design stage. That way, it is possible to size 
integrated and optimized solutions, guaranteeing greater user comfort.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
Sound balance research between noise from transport (left) and human activities (right) between 12 and 1 p.m. 

  
Average noise comparison over a day of transport noise (left) and noise related to the passage of the tram (right) 
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THE UNIVERSAL CITY OF 
DISABILITY  
 
 
Environmental acoustic mission 
Tailor-made acoustic solutions 

 TECHNICAL INFORMATION.  
 

LOCATION. Paris (France) 

SURFACE. 30,000 m² 

BUDGET. € 100,000,000 
MISSIONS. Environmental acoustic 
mission; Tailor-made acoustic solutions 
ARCHITECT. Studio Montazami & 
Baumschlager Eberle Architekten 

COMPANY. GA Smart Building  

CLIENT. City of Paris 

CERTIFICATES. OsmoZ ; R2S ;BEPOS 
Effinergie ; E+C- ; BREEAM ; HQE® Excellent. 

TIMETABLE. Ongoing works 
 

Context 

The Universal City of Disability was designed to represent a building intrinsically accessible to all 
people regardless of disability. This complex includes a health center, a hotel, a sports complex (with 
a multi-use gym and a modular training room), and offices. 
 
 

Methodology 

Tisseyre + Associés has developed a joint working methodology with the architect. Indeed, our 4D digital 
modeling tool for soundscapes in the future state of completion, the BIMAE®, is an essential work support 
for close collaboration with architects and urban planners at all project stages. The BIMAE® allows a joint 
study of the internal and external functions of the projects and the 3D visualization of the sound 
propagation at the foot, on the façade, and around a building at any time of the day. Considering all sound 
sources at each hour (transport and human activities), we can anticipate, optimize and integrate acoustic 
solutions within urban planning to create coherent sound spaces regarding needs. 
 
 

Environmental acoustic mission 
Based on the topography, the layout, and the estimated attendance, the BIMAE® allowed us to 
model the sound impact of the transport routes on the buildings in the future state of completion in 
this heavily polluted district. In addition, for this mix of uses building, we proposed acoustic solutions 
integrated into the project’s architecture and urban planning so that each activity can take place 
comfortably thanks to the sound balances. Finally, the BIMAE® was particularly useful in this 
ambitious project in terms of accessibility since it was necessary to integrate acoustic solutions and 
constraints from the design phase. For example, to facilitate access to the building for blind or visually 
impaired people, we have created a functional outdoor sound path in a polluted environment. 
 
 

Tailor-made acoustic solutions  
The environmental acoustic response answers mainly to 2 constraints: 

• Outdoor human activities should not be disturbed by transport noise 
• The sound path for blind or visually impaired people should be audible in a noisy environment. 

This is why we have designed a custom-made wall and absorbent soffits to integrate them into the 
project and thus guarantee the feasibility of outdoor activities. In addition, for the sound path, we 
have ensured a sound differential of 10 to 12dB between the loudspeakers (very directive) and the 
noise of transport.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
Leq daytime human activities Leq Daytime transport noise reduction with absorbent soffit 

and wall.  

 Sound path for blind or visually impaired people. 
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ENOVA 
 

 
 
Impact study of the aerial metro introduction in a new district 
Reflection on the building’s allocation  

 TECHNICAL INFORMATION.  
 

LOCATION. Labège (France) 

SURFACE. 7.65 km² 

BUDGET. NC 
MISSIONS. Impact study of the aerial 
metro introduction in a new district; 
Reflection on the building’s allocation 
URBAN PLANNER. HDZ 

CLIENT. ENOVA SPL 
TIMETABLE. Delivered in 2019 

 

Context 

As part of the expansion of the Labège technology park, the new ENOVA district was created with 
the passage of the aerial metro. 
 

 

Methodology 

Tisseyre + Associés has developed a joint work methodology for architects and urban planners, particularly 
relevant when new districts are created, such as ENOVA. Indeed, our 4D digital soundscape modeling tool 
in the future state of completion, the BIMAE®, is an essential work support for close collaboration with 
architects and urban planners at all project stages. By modeling the sound evolution during a day of 
transport routes and human activities in a neighborhood, our tool checks the acoustic balance between 
these different sound sources to avoid nuisance. In addition, the joint study of the internal and external 
functions of the projects and the 3D visualization of the sound propagation at the foot, in the facade, and 
around a building makes it possible to anticipate, optimize and integrate the acoustic solutions within urban 
furniture and the architecture of the project to create sound atmospheres consistent with the uses. 
 

 

Impact study of the aerial metro introduction in a new district 
The noise impact of an uncontrolled aerial metro introduction can have severe consequences for the 
uses of the district’s inhabitants. Thanks to BIMAE®, we have modeled the metro operation sound impact 
in the future state of completion on urbanism from the design phase. Thus we can design acoustic 
solutions integrated into urbanism and neighboring buildings’ architecture to avoid maximalist acoustic 
protection, which often causes visual discomfort. Nevertheless, more than a tool for sizing acoustic 
engineering solutions for sound insulation, the BIMAE® is also a method to support soundscape 
reflection for urban planning and identify trade-offs to resolve.  
 

 

Reflection on the building’s allocation 
By considering all future sound sources, the BIMAE® is a simple decision-making tool. It allows 
urban planners and architects to have clear information on the trade-offs to create balanced and 
coherent sound environments. Thus, the BlMAE® clarifies the arbitrations by giving several criteria 
to the project manager: 

• Sound insulation of buildings and street furniture; 

• Choice of use of buildings near the aerial metro (tertiary buildings do not have the same 
insulation needs as housing); 

• The building land allocation; 
• The building orientation with transport routes (café terraces, housing, etc.). 

  
Mapping of daytime noise levels throughout the urban 

planning 
Mapping of noise levels at night throughout urban planning 

 

 

 

 

Metro in operation 

 

 

 

 

 

 

 

  
Zoom of sound levels over a time slot related to transport 

noise 

Zoom of sound levels over a time slot related to the human 

activities’ noise 

Search for sound balance 
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BOUREGREG DISTRICT 
 
 
 
Pilot operation for acoustic regulations framework 
Environmental acoustic mission 

 TECHNICAL INFORMATION.  
 

LOCATION. Rabat (Marocco) 

SURFACE. 6,000 ha 

BUDGET. €1,150,000,000 (excl. VAT) 
MISSIONS. Pilot operation for 
acoustic regulations framework; 
Environmental acoustic mission 
ARCHITECT. Foster 

CLIENT. City of Rabat 

TIMETABLE. Delivered in 2011 

 

Context 

In 2006, Rabat launched a significant development project in the Bouregreg river valley. This project 
brings together several neighborhoods with a cultural vocation (Grand Théâtre de Rabat, national 
museum of archeology) as well as residential and tertiary (O Tower, shops, restaurants, etc.). This 
project was also a pilot operation to experience the new acoustic regulations that we participated in 
establishing. 
 

Methodology 

With 40 years of experience in environmental acoustic engineering and international consultancy on 
acoustic regulations, Tisseyre + Associés provides public institutions with expertise. Thanks to our 
constant research and development, our recommendations on the rules to be adopted are based on 
databases collecting tens of thousands of different sites (through the Urbanistic Noise Map®) that we 
analyze through 3D modeling methods. More than a working methodology, our 3D temporal sound 
maps of landscapes are actual working aids promoting collaboration with different actors since they 
are dynamic and didactic. 
 

Pilot operation for acoustic regulations framework 
As part of a college of project owners and managers, we have led various round tables to set up 
acoustic regulations for different buildings and environmental matters. The development of the 
Bouregreg district served as an experiment for this new acoustic regulation, focused on acoustic 
comfort in the service of uses. Our work was then presented at the Acoustic Congress of the 
Mediterranean in 2010. 
 

Environmental acoustic mission  
The BIMAE®, our tool and method for digital 4D modeling of soundscapes in the future state of 
completion, was an essential working support for close collaboration with architects and urban 
planners at all project stages. Indeed, it allows a joint study of the internal and external functions 
of the projects and the 3D visualization of the sound propagation at the foot, on the façade, and 
around a building at any time of the day. By considering all sound sources at each hour (transport 
and human activities), we can anticipate, optimize and integrate acoustic solutions within urban 
planning to create coherent sound spaces for needs. Finally, as we can model soundscapes from 
the design stage, we can provide urban planners with different solutions according to various trade-
offs to help them create coherent sound spaces. Thus, they can arbitrate between the allocation of 
buildings, their orientations, the sound insulation of buildings according to the use, and the 
design/layout of acoustic street furniture.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
The sound level of human activities The sound level of transports  

Sound balance research according to uses to create coherent spaces 
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JABAL OMAR – MECCA  
 
 
 
Urban acoustic mission 
Complete acoustic study mission (concept design) 

 TECHNICAL 
INFORMATION.  
 

LOCATION. Mecca (Saudi Arabia) 

HEIGHT. 100 m for 25 floors and 13 
tours. 

BUDGET. NC 
MISSIONS. Urban acoustic mission; 
Complete acoustic study mission 
(concept design) 
ARCHITECT. Oger International 

CLIENT. Multiple  

TIMETABLE. Delivered in 2011 

 

Context 

The creation of Jabal Omar, a new district in Mecca, includes 13 hotel towers of 100 m each, as well 
as new roads and highways crossing it to ensure its desert. Hotels include: 

• An atrium; 
• A ballroom; 
• Conference rooms. 

 
 

Methodology 

A pioneer in working with 3D models and a leader in acoustic phenomena visualization, Tisseyre + 
Associés has developed a joint working methodology with the architect and the urban planner. Thus, 
we were able to meet the specific requirements of this extraordinary project by integrating acoustics 
from the early phases of the project. This flexible methodology could provide flexible and tailor-made 
acoustic solutions to all clients. 
 
 

Urban acoustic mission 
To ensure the desert of this new city, roads and highways were built. We have therefore studied 
all the predicted noise pollution on the facades of the buildings and sized the acoustic insulation 
solutions accordingly. Environmental Acoustic BIM – BIMAE has enabled us to anticipate and 
optimize facade insulation solutions from the base to the top floor. 
 
 

Complete acoustic study mission (concept design)  
The acoustic studies of large-volume rooms (such as the ballroom, the conference rooms, and the 
atrium) were conducted based on 3D acoustic models with a mesh system. Acoustic phenomena 
visualization using 3D modeling formed a working basis with each hotel tower's architects and 
decorators. This close collaboration provided tailor-made acoustic and architectural responses to 
everyone's requirements. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

    

 

7/7 

 
 

CONTROL AND LIMITATION OF 
NOISE POLLUTION IN 
CHONGQING 
 

Pilot operation for acoustic regulations framework 
Environmental acoustic mission 
Local communication mission  

TECHNICAL INFORMATION.  
 

LOCATION. Chongqing (China) 

SURFACE. 23,000 km² 

BUDGET. NC 
MISSIONS. Pilot operation for acoustic 
regulations framework; Environmental 
acoustic mission; Local communication 
mission.  

ARCHITECT. Chongqing City Hall 
Technical Department 

CLIENT. City of Rabat 

TIMETABLE. Delivered between 1992 
and 1995 

 

Context 

In 1992, the noise levels in Chongqing caused significant annoyance and social cost. As part of a 
Franco-Chinese project in partnership with bilateral institutions, a plan to control and limit noise 
pollution has been implemented over a period of 3 years. This plan had to fulfill four objectives: 

• Road traffic management: decision support tool 
• Insulation of facades: first steps towards building regulations 
• Land management: decision support tool 
• Control of noise emissions from establishments open to the public and industries: institution of 

the polluter-pays principle. 
 

 

Methodology 

With 40 years of experience in environmental acoustic engineering and international consultancy on 
acoustic regulations, Tisseyre + Associés provides public institutions with expertise. Thanks to our 
constant research and development, our recommendations on the rules to be adopted are based on 
databases collecting tens of thousands of different sites (Urbanistic Noise Map®) that we analyze 
through 3D modeling methods. More than a working methodology, our 3D temporal sound maps of 
landscapes are actual working aids promoting collaboration with different actors since they are 
dynamic and didactic. 
 

 

Pilot operation for acoustic regulations framework 
As part of a college of project owners and managers, we have led various round tables to set up 
acoustic regulations for different buildings and environmental matters. This work aimed to export 
French acoustic laws to China while adapting them to the specificities of Chongqing. 
 

 

Environmental acoustic mission 
As part of this project, we have soundproofed many establishments with significant sound impact 
on their environment or, conversely, highly exposed to transport noise. Thus we have 
soundproofed many markets, bars, nightclubs, industrial buildings, and offices. 
 

 

Local communication mission  
To make the population aware of the problems of nuisances, we have set up noise displays in the 
city’s main arteries.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


