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• Proposed large-volume theater for downtown Dubai.  
• Negatively curved Hyperbolic Paraboloid Shape roof was chosen to 

increase the performance criteria for music sound wave transmission  
• A positive result of using this form is that less acoustical treatment is 

necessary due to natural sound enhancing form. 
• Even so, one large angled reflective panel is placed at an angle pointing 

towards the audience in order to enhance the initial direct/specular 
reflection towards the audience in order to combat a potential 
acoustical trap up and behind the stage.  
• The surface is a flat/horizontal 1/2 inch plywood panel covered 

with a fiber reinforced gel coat reflector that was used to an 
advantage in creating an effective image source for the audience.  

Specular Reflection Panel – Allows 
sound energy to travel to each the 
seating location with minimal 
attenuation.  

Audience Seating 
Absorption Acoustic Trap 



Acoustical Panel Precedent: 

The initial example followed for the design of the acoustical treatment was a simple  generic 
theater diagrammed below. 
Here, the practice of reflecting the sound towards the audience is shown and then using an 
absorption surface at the back of the room to control echo.  
 
In the Dubai design, while the seating would serve as an absorptive fabric surface which would 
control reflections, an absorption panel was placed horizontally at an angle above in the upper 
back of rear end of the space to serve as the main source of absorption.  
 - The main reason for the placement of the absorption panel was to control 
 reverberation time and decrease the pesky echo that resulted from the absence of 
 it due to the dramatic form of the roof. (See Page 2) 
 



The main difference between the Dubai theater and the one in the diagram is 
the negatively curved hyperbolic paraboloid roof form.  
While this form aids in the projection of sound energy towards the audience, it 
also creates an acoustical trap in the rear of the space which would potentially 
result in negative echo level sound energy.  
  

Absorption Acoustical foam Panel  to block unwanted flutter and reflections. Reverberation 
does not begin until the threshold of 70 ms is reached. After that threshold the sound energy 
bounces between useful, direct, reverb, and masked meters which are all useful energy.   
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ECOTECT ANALYSIS DATA AND VISUALIZATIONS: 

Plan 44.1 ms Plan 66.2 ms Plan 116.3 ms 
Here Direct Sound is solely produced with 
no hindrance save a projected effect 
downward from the Reflection panel 
above.  

At this point the direct sound reached 
both the seat absorption fabric as well as 
the fabric of the absorption panel as  
result useful, direct, border, and masked 
waves interact throughout the space. No 
reflection has occurred as of yet.  

At this point in time as the sound source 
has traveled, there is still no echo in the 
space. At this point it is safe to concur that 
little more will occur as the sound waves 
will only dissipate from this point on.  



Ecotect Plan Sound Energy Video 

https://www.youtube.com/watch?v=FIvEovq9H0w 



ECOTECT ANALYSIS DATA AND VISUALIZATIONS: 

Elevation 22.1 ms Elevation 60 ms 

Elevation 315 ms Elevation 400 ms 



Ecotect Elevation Sound Energy Video 

https://www.youtube.com/watch?v=awm-oDmqtQs 



ECOTECT ANALYSIS DATA AND VISUALIZATIONS: 



Ecotect Section Sound Energy Video 

https://www.youtube.com/watch?v=vO-CwzxfzXs 



Downtown Dubai Southeast Aerial Render 

SCALE: NTS 



Grasshopper Definition 



Southeast Section Perspective Renders 



Southeast Elevation 

Plan Southeast Perspective 



Hypothesis: 
 
Advantages: 
• The placement of reflection and absorption panels in combination with 

the negative curvature of the roof allow this theater to be a success 
acoustically.  

• This is due mainly to the fact that there is minimal echo and nearly all 
reflections produce usable sound waves for music acoustics.  

 
  

Disadvantages:  
• As research indicates that the fullness of music or ‘sound envelope’ is 

enhanced by lateral reflections, this theater falls short in this regard 
despite the fact that it has acoustical wooden panels on the walls and 
exposed ceiling.  

• For instance the side walls meet the roof at sharp angles and have no 
type of reflection or absorptions panels installed.  

• It would be interesting to test whether that would decrease any 
masked output of sound.  



Final Questions: 
1. How do I know whether the acoustic performance is good or bad? 

2. What are important elements/components in your acoustic design? 

3. What are the specifications of your loud speaker system? 

4. What kind of materials were used in the space to improve acoustical performance? 

Beginning with a negatively curved hyperbolic paraboloid shape, the form of the roof lent itself to specular reflections 
towards the audience as long as a reflection panel was installed to block and thereafter reflect the sound energy that 
might get caught behind the stage. Furthermore, the seating is at an upward angle which is beneficial towards 
theater design as they provide good sigh and minimum attenuation. Finally, the Ecotect ray analysis revealed little to 
no echo.  

The most important element of the design is the shape of the roof as it allowed a base to work with that with very 
few modification would reflect desirable sound energy towards the audience. Other important components include 
the reflection and absorption panels in the front and rear of the building.  

The loudspeaker system is rated to produce intensity levels of 105dB and above as it is a multi-purpose theater that 
will house orchestras and louder electronic music. The speaker configuration will be a central-speaker array complete 
with high-quality, sectional, directional, and high-frequency horns and large-cone woofers. The placement will be 
from the top of the stage on the left and right sides.  

The large reflector panel will be made from 1/2 inch plywood and covered with a fiber reinforced gel coat. The 
absorption panel will be made from acoustical foam panels comprised of polyurethane. Presently walls, and exposed 
ceiling will be made from sound absorbing wood panel system that are comprised of wood veneers. These three 
materials are what comprise the theater as a whole.  
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