
Designing with Tensile Barriers
Simple materials that enable true innovation



Chapter 1:
Features of Tensile barriers
Tensile barriers are made from 
marine-grade stainless steel formed 
into wire rope and Webnet mesh. 
These materials offer some extremely 
specific benefits that distinguish them 
from glass barrier, perforated metal 
and Chainlink options. 

Flexibility and versatility
Wire rope and Webnet mesh are 
remarkably flexible barrier materials. 
Webnet has fabric-like characteristics 
that enable it to conform to just about 
any geometric shape. This means it can 
be used to drape over or wrap around 
structures or even be formed into 3D 
sculptural shapes. 

Strength and durability
Tensile barrier materials provide very 
high strength, with a single 3mm cable 
having a breakage capacity of 520kg. 
The materials also have excellent 
durability and longevity – lasting 
up to 25 years. This compares very 

favourably to many other barrier 
materials which tend to have shorter 
lifespans. For example, the warranty 
for Chainlink is one year and the 
warranty for perforated panels is five 
years.  

Low maintenance requirements
The maintenance requirements for 
Tensile barriers are incredibly low, due 
to their high resistance to corrosion 
and ability to maintain correct tension 
over time. Chainlink by contrast has 
high maintenance needs while glass 
requires regular cleaning. 

Light and easy to handle
Webnet comes as a rollable material 
that can be easily shipped, packed, 
unpacked and handled on site. This 
makes for quicker installations – 
within a matter of days in some cases. 

Translucent appearance
Tensile barriers offer high 
transparency, making them as close 
to invisible as possible. This feature 
allows for airflow and natural light, 

while avoiding obstruction of views or 
interference with design intent. 

Aesthetics and customisation
Tensile materials can be left neutral or 
coloured to suit the project. The mesh 
can also be formed into a variety of 
aperture-opening sizes and geometric 
shapes and is available with or without 
sleeves. 

Range of sizes and spans
The materials come in a range of cable 
diameters, mesh widths and aperture-
opening sizes depending on needs. For 
example, Webnet can be made from 
wire-rope width sizes from 1mm to 
3mm, with aperture sizes ranging from 
20mm to 400mm.  
Both Webnet and Tensile cabling 
are also able to accommodate 
exceptionally large spans, including 
over multiple levels. Glass, perforated 
metal and Chainlink by comparison 
do not have this capability.

Jakob stainless steel wire rope and Webnet 
mesh make excellent materials for barriers in 
commercial and educational buildings, as well 
as bridges, atriums and other structures. These 
materials offer some very specific benefits that 
distinguish them from many of the “go-to” 
materials for commercial barriers, such as glass, 
perforated metal, Chainlink or Perspex.
This e-book explains the benefits of Tensile stainless-
steel barriers over other materials, and the different 
types of situations where they can be adopted. 



Chapter 2:
Applications for Tensile 
barriers
Here are six areas of use for Tensile 
barriers. 

1. Balustrades
When thinking of balustrade 
materials, such as for staircases or 
balconies, stainless steel mesh is 
probably not the first thing that comes 
to mind. It doesn’t exactly conform 
to the traditional idea of a balustrade 
– i.e. rows of balusters topped with a 
rail. However, mesh offers a range of 
benefits for balustrades, including a 
noticeably light appearance that belies 
its strength and safety features. 
This is demonstrated at Carlton 
House in Melbourne. This old 
Victorian house was rather small and 
dark inside, and the owners wanted 
an expanded light-filled interior. 
The mesh balustrade on the new 
staircase is coloured white to blend 
in with the surrounding décor. Its 
near transparency allows for natural 
light entry and a very minimalist 
appearance along with fall protection. 
Another example is the barrier for a 
spiral staircase at the Royal Far West 
Children’s Charity in Manly. For 

this project, we needed to achieve a 
corkscrew shape with the mesh so that 
it conformed to the twists and turns 
of the staircase – a first of its kind in 
Australia. 

2. Atriums
Atriums are growing in popularity in 
multi-storey office and educational 
buildings. As well as allowing for 
spaciousness and light, they create 
visual connection points between 
levels and a sense of community 
within a single building. 
Glass has often been a popular 

material for atrium barriers due to its 
strength and transparency. However, 
glass tends to attract dirt which can 
make it less transparent. The glass 
panels also must be at least 1,200mm 
in height to address climbability issues, 
which adds considerably to material 
and installation costs. 
Webnet and wire rope cables are a 
viable alternative to glass. Webnet 
offers transparency while also being 
lightweight and quick to install, 
and it requires very little in terms of 
ongoing maintenance and cleaning. 
Climbability can be addressed with 
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full-length barriers, such as the five-
storey barrier at the Melbourne School 
of Design. 

3. Bridges
Footbridges over busy roads or railway 
lines need transparent and robust fall-
protection and anti-throw screens that 
meet strict safety codes.  
Some footbridges feature curved 
design or irregular geometric forms, 
and Webnet’s malleability and 
flexibility is ideal for this. 
Take a look at Lachlan’s Line 
footbridge for example. This bright 
blue bridge with its helical shapes not 
only offers a safe pathway over the 

highway for pedestrians and cyclists 
but is also a local sculptural landmark. 
The anti-throw screen around the 
outside of the bridge consists of 63 
individually shaped pieces of 6mm 
wire mesh. The mesh was also pre-
installed on the bridge sections offsite, 
making for a speedier result overall.

4. Educational buildings
With the lack and high cost of ground 
space, many city schools and tertiary 
institutions are opting for multi-storey 
construction. 
This ‘vertical school’ model often 
incorporates atrium design as well, 
which needs robust but unobtrusive 

barrier solutions that address fall 
protection, anti-throw and climbability 
issues. Webnet mesh or wire rope 
cables can offer a cost-effective 
low-maintenance solution for these 
situations that also looks great.  
An example is the new Inner Sydney 
High School, which has Webnet 
barriers installed on the outdoor 
terraces over several levels, as well as 
on the ground-floor multi-purpose 
court and the rooftop basketball 
court. The mesh provides maximum 
safety for the students and staff, 
without blocking light or views of the 
surrounding cityscape. 
Another project example is the 
three-level cable barrier at Monash 
University LTB in Melbourne. This 
full-length barrier not only prevents 
climbing and falling it also allows for 
maximum use of the atrium space 
right to the edge of the void. 

5. Security
Webnet is a great option where 
security is paramount. For example, 
safety was the top priority for the 
security screens at Sydney’s Taronga 
Zoo lion enclosure. The screens needed 
to prevent jumping and to be capable 
of withstanding the force of a charging 
lion. 
Over 900m2 of Webnet panels were 
used for the barrier, spanning up to 
6.5m in size. The result is a security 
screen that protects visitors while 
allowing them a highly immersive 
experience of the zoo’s animal 
residents. 

6. Fall protection
Webnet can provide fall protection for 
a range of other situations as well. 
This includes high-level walkways, 
viewing platforms in natural areas, or 
children’s playground climbing towers 
that can often come with some rather 
quirky shapes that require a flexible 
barrier. 
Another example is multi-storey 
carparks that need a fall-protection 
solution which doesn’t block out 
natural light – such as the Thomas 
street carpark in Melbourne’s 
Dandenong region. Using Webnet 
for this project allowed the carpark 
owners to avoid having to pay for 
expensive structural modifications. 
Tensile was also able to complete the 
barrier installation for the carpark in 
just three weeks while it remained 
open.
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Chapter 3:
Design considerations for 
Tensile barriers
There are lots of factors to consider 
when designing with Tensile barriers. 
This includes forces, load inputs, how 
loads vary over time, pre-tension, 
primary structures, regulations, 
climbability and aesthetics. 
These factors will feed into the type 
and configuration of barrier material 
to suit your project needs and are 
addressed in the sections below. 

Determining load inputs
Loads can have either push or pull 
direction, impacting on surfaces or 
on specific lines or points of the 
material. The direction of forces can be 
horizontal, vertical, inwards, outwards, 
downwards or a combination of one 
or more. 
There are various types of loads to 
consider here: 
	■ Dead loads – the weight of structure 
and mass.

	■ Live loads – additional loads to the 
structure such as people, vehicles, 
and goods.

	■ Wind loads – the effect of wind 

forces, such as on an outdoor barrier. 
	■ Pre-tension – extent of cable 
tensioning prior to installation.

Load inputs are determined by 
various standards as well as the 
parties involved in the design and 
construction. For example: 
	■ Building use/classification – decided 
by the building certifier and/or 
surveyor and will determine load 
input parameters for the barrier.

	■ Crowds/live loads – must comply 
with AS1170. It is important to 
note that the loads set by AS1170 
are for the entire barrier as a system. 
A single element such as the wire in 
a cable cannot be rated to AS1170 
without considering its end fittings 
and fixings back to the building. 
Thus the system needs to be AS1170 
not an individual item.

	■ Wind loads – set via zoning from 
the National Construction Code 
(NCC), but further impacted by 
barrier design and density. 

	■ Dead loads – determined according 
to the materials used. 

	■ Pre-tensioning – set by Tensile 
during the design phase. 

Local authorities may also set 
parameters regarding loads and 
construction. For example, load 

requirements for footbridge barriers 
are generally set by state and territory 
government road authorities. There 
may also be regulations regarding anti-
throw screen heights, aperture sizes, 
placement of screens, mesh panel sizes 
and overlaps, tensioning, and how far 
the barrier must extend beyond the 
bridge edges. 
Loads can also vary over time: 
	■ Static loads – where there is little 
or no variation in weight forces and 
pre-tensioning, the loads remain the 
same over time. 

	■ Pulsating loads – vary over time but 
not in direction.

	■ Alternating loads – these change 
over time and in direction and can 
place the material under a lot of 
stress. 

	■ Dynamic loads – occur due to the 
effect of falling or crashing objects. 

The materials used in stainless steel 
mesh barriers should have undergone 
robust testing by a reputable neutral 
third-party for break-loads and 
strength. This includes for the mesh, 
mesh sleeves, supporting cables, 
anchor parts and other components. 
Poor quality sleeves in particular can 
cause failure of the whole system. 
Checking for testing is important to 



avoid cheap imitations. For example, 
some manufacturers will list the break-
load of the wire but not for the mesh 
itself in their documentation, which 
could indicate the mesh has not been 
properly tested. 
All the Jakob stainless steel products 
we use at Tensile have been thoroughly 
and independently tested for strength 
and break-loads. 

Primary structures for Webnet
Webnet needs a reliable frame for the 
success of the application. 
Wire rope frames are easy to install 
and provide a light appearance. As 
straight cables exert a lot of force to 
the frame, a reasonable level of sag 
is recommended –at least 1.5% of 
support length. With solid frames 
however, sag can be minimised. 
Webnet solid frames are made from 
the same 316-grade stainless steel 
as the mesh. They come in the form 
of square or round-shaped hollow 
tubes with mesh infills that are held 
in place with lacing rope. They are 
very customisable and easy to install, 
especially where they can be pre-
assembled prior to final installation.   
Solid frames can also come with 
relings attached, which increase the 
resistance to forces. 

Climbability
This must be addressed when 
installing a safety barrier. 
NCC regulations say barriers 4m 
or more above the surface must not 
provide footholds between 150mm 
and 760mm, and that horizontal bars 
or wires must also not allow a sphere 
of 125mm to pass through. 
When it comes to mesh barriers, there 
are no specific regulations in Australia 
regarding climbability. So the 
important thing with a mesh barrier 
is to ensure that the aperture opening 
does not allow any footholds. While 
there might not be any set rules about 
this, there is an industry-accepted 
standard of 40mm or less, as used in 
the Inner Sydney High School project. 
However, not all certifiers will 
accept this. Some may only approve 
maximum aperture sizes of 30mm or 
25mm, and some may not be happy 
with any size! This makes it important 
to get your certifiers tick of approval 
before going ahead with a mesh 
barrier. 
In some situations, this problem can 
be remedied by installing a full-height 
barrier. For example, a standard-height 
barrier on an atrium comes with extra 
conditions to prevent climbing, such 
as no placement of furniture within 

1m of the edge. But with a full-height 
barrier, the climbability issue will be 
fully addressed. This approach allows 
for maximum use of the upper-storey 
space as well, right to the edge of 
the void. An example of this is the 
Melbourne School of Design project.

Integration
Tensile structures behave in a different 
way from solid construction, as they 
tend to be subject to various forces 
such as wind, rain, movement and 
dead loads. 
This can make it a challenge to ensure 
the structure integrates well with 
the project in line with architectural 
intent. Making this happen requires 
paying special attention to the meeting 
of two very different building systems. 
Two practical matters to attend to here 
are that of movement/behaviour and 
maintenance/life cycle of the structure. 
The first involves a combination 
of thorough site assessments, 
correct tensioning, and expert 
precision engineering. The second – 
maintenance and life-cycle – is met 
by using non-corrosive 316-grade 
stainless steel products, which are also 
customisable, flexible and adaptable to 
individual project needs. 
Combining all of these elements 
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together enables us to design and 
install barriers that are fit-for-purpose 
and that integrate well with the solid 
structure. 

Aesthetics
While stainless steel barriers are 
highly functional, there is no reason 
they can’t also look good. 
For a start, the light and thin profile 
of Jakob materials means that barriers 
can be made to appear very translucent 
and almost transparent. Greater 

transparency can also be achieved by 
using sleeveless Webnet mesh. 
Stainless steel barriers can play the role 
of a supporting act or be designed as 
an architectural element in their own 
right. For example, they can be used to 
support climbing plants, planter boxes 
or artistic elements. They can also be 
coloured boldly to stand out, painted 
a soft colour or left neutral to blend in 
with surrounding decor. 
The pliable nature of Webnet also 
enables a certain degree of outside-

the-box geometric freedom in design. 
It allows for adapting the material to 
spiralling or curved geometrics, as in 
the previously mentioned Lachlan’s 
Line project, for wrapping around 
objects, or for creating a drape effect 
for a safety net. 
Every situation is different, and we’ve 
seen some very unique projects come 
to fruition that hardly seemed possible 
at the start. 

Contact us for advice on Tensile barriers
Tensile provides commercial barrier services to a wide variety 
of clients, including architects, property owners, builders, and 
government organisations. Our services are tailored to the needs 
of each client, and include advice, design, engineering, materials 
supply, installation and maintenance. 

To discuss your barrier project or to find out more about 
commercial stainless-steel barriers, please get in touch with us. 
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