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When talking to architects currently 
designing or refurbishing a stadium, 
which questions arise most 
commonly?

EB: Projects that involve the 
refurbishment of existing stadiums 
need to close the gap between the 
building that exists and the building 
that the Owner would like to have. 
Some roofs are installed to eliminate 
rain interruptions, some provide 
shading during periods of high solar 
gain, temperature, and humidity, and 
some allow for building use during 
colder weather or snow conditions.
After the operating modes of the roof 
are understood, the focus turns to 
the structural capacity of the existing 
building, the performance of the existing 
thermal envelope and the seasons when 
the building will be occupied for events. 
The balance of the Owner’s goals, 
the facility limitations and the project 
budget will determine what retrofit 
opportunities can be considered.

KB: When talking to architects at an 
initial design stage it is obviously most 
important to find the right material 
for the specific application. In Textile 
Architecture, that’s to say building 
with coated fabrics, the membrane 
for a stadium cover is very often a 
customised solution mirroring the exact 
loads, a specific translucency and a 
finish that facilitates maintenance. 

All along the process of choosing the 
right material, there is the need to find 
a sustainable solution for the specified 
material. Nowadays it is not enough 
to provide a material matching the 
specification, at best delivering a long-
lasting performance. 

We appreciate very much the architects’ 
demands for more sustainability in 
the built environment and Mehler 
Texnologies is proud to offer the 
only membrane within the   Textile 
Architecture range that has a fabric 
which is made of 100% upcycled PET 
bottles.

 What new roofing materials are being 
used in sports facilities?

KB: Whereas the venues built around 
the end of the last century were still 
dominated by opaque roofs, mostly 
made of heavy materials like metal 
or even concrete, we’ve seen a 
development towards more lightness in 
stadia architecture – particularly stadia 
roofs.
 As a supplier of technical textiles this 
is of course something we absolutely 
appreciate – the lighter the better: a 
VALMEX membrane for example weighs 
less than 1.5 kg/m2 and needs only a 
couple of steel ropes and arches as sub-
construction. 
Particularly within the last decade 
we’ve seen a tendency towards even 
more lightness – which is basically 
mirrored by a maximised translucency. 
Mehler Texnologies provides an HTL 
(highly translucent) version for the 
architectural fabrics used in stadia 
construction. 

PS&AM quizzed stadium roofing experts about the latest developments in the sector. 
Katja Bernert, Architect, Textile Architecture Expert at Mehler Texnologies; Ed Bosco, PE, 
ME Engineers; Dirk Kestner, PE, Director of Sustainable Design Walter P Moore; Steven 
Sorrentino, Sr. Director of Specialty Films & VDI, Madico, Inc. answered the questions.
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SS: In addition to incumbent materials 
such as ETFE and PTFE a new material 
in the marketplace is ViewScape. This 
innovative material is a transparent 
membrane that has many superior 
attributes. It has superior thermal 
control properties that allow for greater 
levels of heat rejection with no frit. 
Better thermal properties can result in 
lower HVAC system costs. 

ViewScape is also multiple times 
stronger than other materials allowing 
for larger spans with less supporting 
secondary structures. This drops 
the overall system costs of the roof 
while allowing for a more open design. 
ViewScape allows architects and 
owners to achieve real-world results 
that will more closely match their 
renderings. 

EB: Fabric roofing materials are 
becoming more common as a sports 
facility roof material. Advancements in 
multi-layer insulated roofing materials 
are creating new options for buildings 
in a variety of environments. Roofing 
materials that can be deployed in pillows 
expand the flexibility for building design 

and operation and allow for improved 
energy performance.

Strategic fritting of roofing materials 
can provide shade in the summer and 
allow for more solar transmission in 
cooler periods where solar gain reaching 
the patrons can improve space comfort. 
Hybrid roofs that combine opaque and 
translucent areas can be optimised to 
provide the best balance of thermal 
insulation and natural light.

What recent innovations in materials 
and development allow for 
sustainable structural solutions?

DK: Material suppliers are reformulating 
their materials to use novel 
combinations of existing technologies 
that allow membranes to span farther, 
providing increased transparency while 
maintaining thermal performance. 

They are also studying their supply 
chains and processes to better 
understand the impacts associated 
with making their products and 
conveying them to specifiers through 
“Environmental Product Declarations” 
or EPDs. This trend is likely to 
accelerate since the Inflation Reduction 
Act contains $250 million to develop 
and standardise EPDs for construction 
materials.

KB: When it comes to the building 
sector’s contribution to climate change, 
the figures are alarming. The fact that 
a United Nations report attributes 
around 40% of global CO2 emissions 
to the construction sector prompts 
the industry to take radical action. 
In the last decades the respective 
action dissolved in offering options of 
recycling membrane material after use. 
Unfortunately, these options were only 
very rarely taken. That’s why Mehler 
Texnologies decided to start at the 
beginning of the value chain. We now 
offer an architectural fabric which is 
made of 100 % upcycled PET bottles. 
Not needing new polyester for weaving 
the fabric is the sustainable solution in 
structural membranes.

SS: ViewScape’s innovative construction 
allows for a significantly lower solar 
heat gain coefficient which allows for 
more thermal energy to be reflected 
away from the roof. This results in lower 
cooling costs and potentially a small 
HVAC design. All of this is achieved with 
no frit that allows for a clear material 
that is see-through with superior 
thermal properties. 

A ROOF  
OVER OUR HEADS

>>



ROUNDTABLE  ROOFING26

PANSTADIA & ARENA MANAGEMENT 3RD QUARTER 2022

EB: Improvements in material insulating 
performance allow for the construction 
of buildings that operate with less 
energy. Building with operable roofs 
tend to have a large number of hours 
of operation in the open roof condition, 
which results in a significant energy 
savings when compared to a building 
with a permanent fixed roof that must 
be conditioned during all hours of 
occupancy. Fabric roofing materials 
weigh less than traditional roofing 
materials like steel and glass. This 
reduces the load that must be carried 
by the structure and the weight of the 
structure itself.

 Understanding that sustainability is a 
key consideration, how do you think 
textile architecture can contribute 
to lowering a venue’s ecological 
footprint?

EB: Buildings with operable roofs tend to 
have a large number of occupied hours 
in the open roof condition. This results 
in a significant energy savings when 
compared to a building with a fixed 
roof that requires mechanical cooling 
or heating during all occupied periods. 
Advancements in   Textile Architecture 
increase the performance and durability 
of roofing materials and reduce the 
cost, which makes the use of fabric 
more common.

DK: The  Textile Architecture allows 
teams to use less secondary support 
structure than conventional rigid 
construction. 

This “dematerialization” can be 
combined with using lower impact 
materials, or even carbon sequestering 
materials, to achieve the lowest 
impact construction.

KB:  Textile Architecture as an ultra-
lightweight construction method can 
in itself lower the venue’s ecological 
footprint – following the mantra: the 
material which is not needed in the first 
place is the most sustainable.

Less than 1.5 kg/m2 membrane for 
the cover and a lightweight sub-
construction alone have an enormous 
potential for lowering a stadium’s 
footprint when it comes to material 
consumption. Given the long-lasting 
performance, with little maintenance, 
this further reduces the eco-footprint 
in the long run. 

Especially in regions of the world which 
have a set percentage of recycling 
materials in new constructions, it is an 
absolute added value to use recycling 
fabrics such as Mehler Texnologies 
Eco F alternatives from their VALMEX 
range for architectural fabrics. In this 
respect all clients can easily lower 
their venue’s ecological footprint.

SS: Material selection within the  Textile 
Architecture is a key factor in lowering 
the ecological footprint. Depending 
on the properties of the materials 
selected you could see improvements 
in the solar performance and strength.
Transparent membranes can provide a 
lower solar heat gain coefficient (SHGC), 
the lower the number the more IR (heat 
energy) is reflected away from the roof 
resulting in lower heating and cooling 
costs. Material strength is also a key 
factor. The stronger the material the 
longer spans it can carry resulting in 
less secondary steel and erection times. 
New roofing materials like ViewScape 
offers the best SHGC and strength in 
the industry which will provide the 
venue’s lower heating and cooling costs 
while lowering the tons of steel and 
cables needed. All of this is with a clear 
material that gives the effect of being 
outside.

 
Taking lightweight architecture as a 
sustainable way to cover vast spaces 
- as there obviously are in stadia 
constructions - is there more to a 
membrane than protecting the fans on 
the grandstands from rain or sun?

KB: The use of fabrics in stadia 
construction dates back to the sails 
known as “velarium” in the Roman 
Colosseum. Then the main purpose >>
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was to protect the audience against 
the Italian sun. When the cotton sails 
evolved into technical textiles – highly 
advanced coated fabrics – the roof was 
no longer a mere sun protection but 
foremost a waterproof cover.

The beginning of this century saw an 
important development concerning 
the design of fabric stadia covers. The 
shape in itself gave the stadium an iconic 
image. Apart from weather protection, 
the fabric wrap – which often develops 
from the façade into the roof – was 
synonymous with certain stadiums. 
One of the first venues for which this 
is exceptionally true was the stadium 
in Busan built for the Asian Games and 
FIFA world cup in South Korea 2002.

Technical textiles are of course still 
developing. Along with protection 
and iconographic factors they can be 
combined with various functions. It’s 
obvious that fabrics have a positive 
impact on stadium acoustics, for 
example. Reverberation times can be 
further improved by adding an inner 
liner on the bottom side of a stadium 
roof, either with an acoustically 
effective solid fabric or a textile 
mesh, as can now be seen in Santiago 
Bernabéu Stadium in Madrid. Here 
Mehler Texnologies’ VALMEX TF 600 
finishes the lower side of the enormous 
new roof.

SS: Yes for sure there is more to it 
than that. Certain materials can not 
only protect from the sun but offer 
protection against certain wavelengths 
of light. UV light is known to cause 
negative health effects and can cause 
fading. Infrared light is the wavelength 
of light that is heat energy. Certain 
materials are engineered to filter out 
the harmful UV rays as well as the IR 
light that transmits heat. Additionally, 
membranes are tested for impact 
resistance as well as fire resistance.

DK: Yes—durability and thermal 
properties are key to roofing 
materials. The thermal properties of 
the membrane have a large impact 
on the amount of energy a building 
will consume during its lifetime. 
Durability may not be as glamorous, 
but it is essential to ensuring that a 
membrane is economical as damage 

can not only compromise the rain and 
sun protection, but extensive repairs 
can be costly—both in terms of direct 
costs as well as downtime for the 
venue. Finally, material suppliers are 
increasingly thinking about material 
circularity—or what happens to the 
membrane after the end of its useful 
life. Can it economically be recycled 
or re-purposed? Was it designed with 
consideration for end-of-life scenarios?

EB: Human comfort is determined 
by a combination of air temperature, 
humidity, solar intensity and wind 
speed. Roofing materials arranged 
to reduce wind speeds will make 
occupancy more comfortable in cooler 
months. Fabric materials deployed to 
provide shading for open spaces make 
these spaces more comfortable in the 
warmer months and reduces the need 
for enclosed patron spaces. Fabric 
materials deployed to provide shading 
for enclosed spaces reduce the solar 
radiation reaching those spaces and 
the energy required to condition indoor 
spaces.

What sustainable strategies are being 
used for long-span roofs?

KB: Long span roofs are covered most 
effectively by the so called spoke wheel 
construction - a method which was 
initially introduced by Jörg Schlaich from 
sbp engineers in Stuttgart, Germany. 
The construction derives from a bicycle 
wheel: an enormous span under high 
pressure is covered by the thinnest 
parts: the steel spokes. Tension is 
the key to this method – and tension 
is the key to form finding in  Textile 
Architecture. Using tensioned steel 
ropes for long span roofs, covering 
them with tensioned fabrics is the most 
material effective and hence sustainable 
way to build a stadium roof.

EB: The most significant sustainable 
strategy available to operable roof 
buildings is the ability to operate in an 
open condition when weather permits. 

A fixed roof venue operates like an 
arena and requires energy to deliver 
space comfort during nearly all 
operating hours with some opportunity 
for free cooling, sometimes called 
economizer, when conditions permit. 
Patrons visiting an operable roof 
building arrive with the expectation 
that the event may occur in a roof 
open condition and dress accordingly 
so they have a tolerance for a wider 
variety of temperature and humidity 
conditions. This allows an operable roof 
building to host events in an open roof 
configuration using little or no energy 
to maintain comfort for seating bowl 
patrons.

 How do you measure sustainable 
design solutions and how do you 
approach competing strategies or 
needs from the design team in regard 
to sustainability?

DK: Sustainability is, by definition, 
a multi-attribute. After ensuring 
that solutions meet the required 
performance objectives, they 
can be compared by using Life 
Cycle Assessment: a method of 
environmental accounting, to compare 
impacts such as greenhouse gas 
emissions or other measures of air 
and water pollution. Teams must study 
both the upfront, embodied, emissions 
that occur initially as well as those that 
occur over the lifespan of the roof.

EB: Computational modelling of building 
materials and geometries allows us to 
quantify the energy performance of the 
building under the variety of expected 
conditions. An analysis that models the 
annual weather patterns in a building’s 
location versus the planned operating 
schedule allows us to quantify the 
annual energy use of the building and 
select appropriate mechanical systems.

KB: Internationally, we still see a variety 
of certification tools aiming to measure 
the added sustainable value in a project. 
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For us as material suppliers this is often 
a challenge. Of course, we’d love to 
correspond to any request – particularly 
when it’s aiming at sustainability – but 
this means that we need to provide a 
full data set for all different sorts of 
certification tools like LEED in the US, 
BREAM in the UK or the DGNB set in 
Germany. At the moment we’re working 
on harmonising this for fabrics and foils 
within the TensiNet, that’s the European 
Association for all parties involved in 
Tensile Architecture. At best we’ll end 
up providing comparable figures for 
the designers that they can implement 
in their respective evaluation system. 
Even if we provide basic data like LCAs 
or values showing the Global Warming 
Potential we’d be one step ahead.

What drives the decision to close an 
operable roof?

EB: The goals of the event and the ability 
of the sport to tolerate a wet playing 
surface are the biggest factors driving 
the decision to close the roof. Events 
that have a goal of playing in the open 
air will likely delay a closing until rain is 
imminent and may actually accept that 
the playing surface will become wet 
prior to closure. Facilities focused on 
patron comfort may close the roof prior 
to the event to allow time to bring the 
space to comfortable conditions prior to 
patron arrival. Operable roofs installed 
to address extreme heat conditions 
benefit from an early closure because 
it will prevent the building’s concrete 
and steel from warming under the sun’s 
heat prior to a closure.

As an example, the US Open tennis 
tournament is committed to playing 
outdoor tennis so the roofs remain 
open until it is almost certain that rain 
will interrupt play. During the two-week 
tournament period a team of hyper-
local weather forecasters, mechanical 
and structural engineers support the 
tournament officials’ decision to open 
or close the roofs and execute the roof 
closures when directed by tournament 
officials.

KB: Bluntly speaking it’s the rain. If the 
football league’s regulations allow, it’s 
better for the players on the pitch as 

well as for the people sitting in the front 
rows to close a roof in order to keep the 
rain out.

I have a very memorable personal 
experience regarding the closing of the 
inner roof of the Arena in Frankfurt 
Main, Germany. I was part of the gmp 
architects team visiting the Confed 
Cup final in “our” newly built stadium 
2005, one year before the FIFA World 
Cup in Germany. The stadium bowl was 
finished. The operating gear of the roof 
still lacked fine tuning. Nonetheless the 
stadium operators decided on closing 
the roof – the weather was awful and 
the nearby Frankfurt Airport had to stop 
operations because of high winds and 
rain. Because the hydraulic machines 
weren’t fully set at this point in time, 
the fabric roof couldn’t be tensioned 
and hence water sacks accumulated 
and finally emptied on the pitch – quite 
dramatically near the corner where all 
the camera teams sat. No one was hurt 
but this is still the perfect example for 
a wrong decision to close an operable 
roof.

What determines the goals for indoor 
conditions after the roof is closed?

EB: Indoor conditions are driven by the 
requirements of the sport and the goals 
of the event. Sports like football and 
baseball are normally played under 
a variety of outdoor conditions and 
can easily be continued under a wide 
variety of indoor conditions. Buildings 

where these sports are played are 
generally designed to provide closed 
roof conditions with a focus on patron 
comfort. Events like Grand Slam tennis 
where individual athlete conditioning can 
determine the outcome of the contest 
often seek to maintain consistent 
environmental conditions in the open 
and closed conditions. 

When closed these buildings will be 
operated to provide conditions similar to 
what would have existed outdoors had 
the rain not occurred. The timing and 
speed of roof deployment can influence 
the goals as a quick deploying roof may 
need a period of time after roof closing 
to reach conditions suitable for play.

What challenges do you face in 
bringing a new stadium roofing 
material to market?

SS: Well, it can get pretty complex, 
actually. If it were simple everyone 
would be doing it! But Madico has a 120-
year track record of innovation with 
many notable "firsts" along the way. And 
what we’ve learned over time is that 
transformational new ideas take time 
to get right. And Madico has learned 
from, and embraced, such challenges to 
the point we have developed a product 
innovation process which is one of the 
reasons this company has lasted this 
long. ViewScape has gone through 
that lengthy process and is now in 
production, and it is looking like another 
success story for Madico. n
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