
Lundbystrand Theater

Course: ACEX15 - Bachelor’s thesis in Architecture and engineering
Place: Gothenburg
Year: 2025
Collaborator: Leo Klevenås Kraft

Bachelor’s thesis and 2025 Newman Award Fund student design competi-
tion submission. 

Shielded under a Teflon-coated fiberglass fabric, the theater is protected 
from Gothenburg’s harsh weather, while still letting through diffused light 
during its sunnier days. Tensile structures make very efficient long-span 
structures. It is cheaper, lighter and easier to construct. Because of the 
Teflon coating, the fabric is protected against damage from rain and sun.

The theater hall has an acoustic ceiling also made of fabric, whose geome-
try can be altered for variable acoustics. 

LOCATION
Located at Pumpgatan in the old Gothenburg 
Harbor, the theater becomes one of Gothen-
burg’s many landmarks along the river. It also 
helps bind the city toghether, following Go-
thenburg municipality’s plan to build another 
bridge across the river. The theater would be 
in a strategic location, easily accessible and 
a public meeting space for people living in ei-
ther side of the city. What is currently an in-
dustrial area, would finally become accessi-
ble for the public to experience Gothenburg’s 
rich history as an important harbor city by 
being around those iconic cranes.  

LUNDBYSTRAND THEATER

EXTREME FABRICS
Making use of the technological advance-
ments in fabrics, this theater utilizes it not 
only in its membrane construction, but also in 
its room acoustics. 

Shielded under a Teflon-coated fiberglass 
fabric, the theater is protected from Go-
thenburg’s harsh weather, while still letting 
through diffused light during its sunnier days.  

Tensile structures make very efficient long-
span structures. It is cheaper, lighter and 
easier to construct. Because of the Teflon 
coating, the fabric is protected against the 
rain and the sun.
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ROOF TERRACES
The space between the fabric membrane 
and the flat rooftops becomes an interesting 
area for visitors to explore. It is a roof garden 
with a great view eastward, towards the riv-
er. Since it is covered under the membrane, it 
can be accessible even during the rainy days. 

THE THEATER HALL
The shape of the theater hall is modelled after 
the roof structure. An octagon with the scene 
tangent to the outside. For variable acoustic 
we have the ability to close and open the roof. 
Resembling a flower in bloom, this changes 
the acoustic properties in the roof and affects 
the reverberation time, making it suitable for 
other types of performance. It is also possible  
to raise and lower the textile roof, making the 
acoustics variable for each performance. 

The actual difference the roof makes is great-
ly simplified and actual performance may dif-
fer to calculated values. The shape of the oc-
tagon may not be optimal for early reflection 
from the scene. Therefore interior walls have 
been constructed at the side entrance and light 
booths on the side of the hall, making the early 
reflection more prominent. The early reflection 
from the textile ceiling are more problematic. 
The shape of the roof may not be optimal for 
early reflections for the current place of the 
scene. Although the roof  is always of concave 
shape and should spread sound. If the source 
was instead placed in the center, right below 
the textile ceiling. The early reflection would 
work better, with a more clear and straight 
ahead reflection. This may be problematic for 
sound at the center being hearable at differ-

ent places of the hall. But then the theater hall 
would have different problems with the direct-
ed spread of sound. 

WALL CONSTRUCTION
The construction of the wall elements consist 
of double walled wood construction. With Wood 
panels followed by two layers of plasters. 
Then wooden joist.The first wall is separated 
at least 40 centimeters from the second wall. 
Lightly packed insulation is placed between 
them too prevent sound from coming through. 
The second wall is mirrored in comparison to 
the first. 
The windows are also doubled. Double sided 
windows are placed with a space of 40 centi-
meters between them. Connected to the con-
struction by springs.

EXTERIOR NOISE
A fairly busy and noisy harbor area makes the 
tactic of handling outside noise important. We 
have an outer tensile structure aimed to de-
flect outside noise. The structure is otherwise 
constructed of wood. With concrete to the min-
imum, using smart wall designs. 

Interior perspective 
from the scene, illus-
trating the ceiling.

A Helmholtz resonator 
which helps reduce the 
reverberation time at 
125 Hz. 

REFLECTIVE FABRIC
Using textile roof as a acoustic reflective 
surface is difficult to achieve. Textiles are 
usually lightweight and do not reflect sound 
in a good way. Our concept contains a ma-
terial that is both heavy and flexible. We 
aim to achieve this by combining fiberglass 
and copper fiber. These materials are fairly 
cheap and accessible. By combining this in 
an interwoven pattern we suggest that we 
can achieve a weight of m=14 kg/m^2. Us-
ing the equation  R0=20log(m)+20log(f)-42. 
with frequencies atf=[ 125         250         500        
1000        2000        4000]  Hz we receive an 
reduction factor of 
R0=[22.8608   28.8814   34.9020   40.9226   
46.9432   52.9638] dB 
From these, we calculate the absorption co-
efficients using the relation
 R=10 log1Resulting in an absorption coeffi-
cient of =[0.0052    0.0013    0.0003    0.0001    
0.0000    0.0000] which is a highly reflec-
tive material. It should be taken into con-
sideration the actual achievability of creat-
ing such a material. We have simplified the 
calculation by viewing the fibers as a com-
pact material. 2 mm of fiberglass and 1 mm 
of copper fiber. Copper have a density of 9 
gcm3 and fiberglass a density of 2.5 gcm3. 
The actual flexibility and construction of the 
material needs to be designed and tested. 
Another potential error is the porosity of the 
material. Porosity may affect the reflectivity 
negatively. We have calculated the material 
as entirely compact which is not true in re-
ality. 

PERFORMANCE
For reverberation time we receive a value at 
1000 Hz 0.75 s for a closed and lowered roof. 
This is favorable for speech where distincts 
sounds are wanted. For the open roof with 
a higher volume we receive a value of 1.15 s. 
More favorable for music.

For strength G we measeured Gmid at 1000 
Hz. For closed and lowered roofs we receive 
a value between 8.54 dB at the front to 3.15 
dB at the back. For open we receive a value 
of 7.79 at the front and 1.92 at the back. 

For clarity C50 we receive values at the 
front from 5.34 dB at 125 Hz to 6.44 db at 
4000 Hz. At the back we receive values at 
2.25 db at 125 Hz to 3.28 at 4000 Hz.
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Located at Pumpgatan in the old Gothenburg 
Harbor, the theater becomes one of Gothen-
burg’s many landmarks along the river. It also 
helps bind the city toghether, following Gothen-
burg municipality’s plan to build another bridge 
across the river. The theater would be in a stra-
tegic location, easily accessible and a public 
meeting space for people living in either side 
of the city. What is currently an industrial area, 
would finally become accessible for the public to 
experience Gothenburg’s rich history as an im-
portant harbor city by being around those iconic 
cranes.  

Location

Lundbystrand site 

Membrane structures and acoustics
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Tensile membrane structure sketch

The membrane structure is a skeleton membrane structure, since it provides 
better stability, compared to a tension membrane structure. The skeleton is 
made up of masts, arches and beams which the fabric is tension on. 

The building shielded under the membrane has roof terraces which allow the 
public to visit the building, even when not attending a performance. 

Early concept that was developed

Ground floor plan Upper floor plan



Acoustic ceiling

The ceiling in the theater hall utilizes a tightly woven 
fabric that is able to reflect sound. It is controlled 
through a mechanism which changes its geometry. 
The fabric expands and contracts radially. Although 
modelled and illustrated, this is a very experimental 
concept that I would like to refine and research more 
in, as there may be better geometries for this.  

Mechanism of the acoustic ceiling

Concept sketch

Acoustic performance
For reverberation time we receive a value at 1000 Hz 
0.75 s for a closed and lowered roof. This is favorable for 
speech where distincts sounds are wanted. For the open 
roof with a higher volume we receive a value of 1.15 s. 
More favorable for music.

For strength G we measeured Gmid at 1000 Hz. For 
closed and lowered roofs we receive a value between 
8.54 dB at the front to 3.15 dB at the back. For open we 
receive a value of 7.79 at the front and 1.92 at the back. 

For clarity C50 we receive values at the front from 5.34 
dB at 125 Hz to 6.44 db at 4000 Hz. At the back we re-
ceive values at 2.25 db at 125 Hz to 3.28 at 4000 Hz.

To keep the reverberation time 
more consistent at different fre-
quencies, Helmholtz resonators 
are installed in the theater hall, 
which helps reduce the rever-
beration time at 125 Hz. 



The design was of the type that we had in mind, namely a membrane 
structure. It did not quite live up to our initial ambitions, however, as it 
was not quite well integrated into the acoustics

.We chose to work with a membrane structure because we wanted 
a light and cheap structure that is sustainable. That was our way of 
pursuing sustainability. 

The acoustic ceiling is operated through a mechanism which allows 
it to expand and contract radially. This was an idea that was very 
experimental, and I am not sure if it would work in real life. 

Working across different disciplines was challengning. Partly be-
cause acoustics was a subject new to us, but also because our 
cooperation did not work well with our acoustician. 

There was a lot of improvisation throughout the design process and 
we had to find a way to make our concept work. The argument was 
that the fabric would be heavy enough to reflect sound and that we 
assumed that such a fabric existed or could be produced. 

The last three years of studying Architecture and Engineering has 
been challenging, in a good way. We pushed ourselves outside of our 
comfort zones, exploring unfamiliar topics, supported by our teach-
ers. I would say that I am proud of where I am. I have learnt much 
both from my teachers and my own work. Each project has taught 
me new skills and methods that I bring with me to the future. My 
ambition is to be an architect/engineer who is able to design uncon-
ventional geometries and structures that are beautiful, efficient and 
sustainable, using the unique skills picked up from my background in 
Architecture and engineering.    

Reflection

Ray tracing of the theater hall


