
Introduction
As vessels have grown larger and more diverse, so have the 
demands on fenders. A century ago, timber (first generation) was 
cheap and worked adequately for the small vessels of the day. Old 
tyres (second generation) were abundant and softer but required 
expensive maintenance and absorbed little energy. Cylindricals 
(third generation) were the first purpose designed fenders, gaining 
popularity over 50 years ago, but inefficient use of rubber and 
low performance by today’s standards makes them costly. Arch 
and simple buckling fenders (fourth generation) had better 
performance and integrated the rubber with steel fixing plates. 

Today, marine fenders have evolved to a fifth generation 
thanks to improved design, engineering expertise and advanced 
manufacturing capability.  Marine facilities no longer need to 
‘make do’ as the development of highly sophisticated computer-
designed fenders is helping ports to make certain that both safety 
and efficiency are maximised.

Solutions per specification
Bringing a vessel into berth requires the vessel’s kinetic energy 
to be absorbed or dissipated in order to prevent structural or 
vessel damage. The design and manufacture of fenders suitable 
for protecting modern ports and terminals, diverse vessels and 
high value cargo require a great deal of expertise and design 
engineering in order to optimise significant investment made, 
reduce downtime and maintenance needs as well as maximising 
the fender’s lifecycle. 

Fender systems are mission critical equipment and should 
be designed and engineered according to the functional and 
operational requirements of the specific project, as well as site 
conditions, environment and other design criteria such as local 
standards, desired service life, maintenance cost and frequency.

Suppliers should be fully engaged, not only in specification 
and design, but long after this stage, into the development of 
maintenance plans and audits for the equipment provided. Indeed, 
with a growing demand for offshore developments, as well as 
increasingly complex demands on onshore ports and terminals, 
it’s becoming increasingly important that developments are 
considered holistically from the conceptual engineering stage.

Tailored solutions
There’s really no such thing as an ‘off-the-shelf ’ solution. As ports 
look to upgrade infrastructure to accommodate the demands 
placed on them, we’re finding that people are increasingly 
looking for full service solutions, so the need for in-house 
design, engineering expertise and manufacturing is growing. 
With projects requiring in-depth engineering and application 
know-how and total fender solutions, we’re also seeing more of 
a requirement to get involved in the design of accessory products 
that are complementary to the core fender system. 

As an example, consider the growing market for floating 
storage and floating storage and regasification units (FSRU) and 

floating liquefied natural gas (FLNG) projects - it is critical that 
a short-term attitude, with low-cost procurement in mind and 
lifecycle maintenance planning of secondary importance, does 
not take hold. Safety and reliability over a long and arduous 
working life must be the key drivers.  ‘Off-the-shelf ’ solutions 
are not an option, as a customised maintenance package is 
required to minimise whole-life project costs. Maintenance 
is a core element in the achievement of optimised product 
performance and if maintenance costs are factored in to begin 
with, this will translate into long-term cost savings. It’s now 
almost a case of reverse-engineering attitudes to ensure that 
increasingly complex onshore solutions are considered as 
holistically as offshore developments. 

Compound considerations in rubber fenders
A variety of factors influence the specification of a fender system, 
such as local marine environment, exposure of harbour basins, 
class and configuration of vessels expected to berth against 
them, the speed and direction of vessel approach and the type of 
berthing structure. 

There are a myriad of different types of rubber fenders and 
whilst it’s relatively straightforward to identify their potential 
applications, what is more complex is determining the rubber 
compound and compound mixture required to absorb the kinetic 
energy the fenders will be required to accommodate. 

The performance characteristics of the fender very much 
depend on the manufacturing process: compound formulation, 
the mixing of these rubber compounds, embedded steel surface 
preparation and building of the fender itself, through extrusion, 
wrapping or moulding. Correction factors applied to fenders 
are also determined, not only by a fender’s geometry, but the 
rubber grade and compound used.  So specifiers must have an 
understanding of the ways in which rubber type and grade affect 
performance.

The service life of a fender depends on the mechanical and 
physical properties of the rubber compound – usually, the 
higher the properties, the longer the service life. For example, 
it is accepted and proven that rubber compounds with a higher 
percentage of recycled rubber have lower mechanical properties 
than compounds made with virgin rubber.

Considering fender types
Again, all these principles mean that fender solutions must be 
determined on a project by project basis to optimise performance 
over the entire product lifecycle. However, broadly speaking, 
there are certain applications that particular fender types lend 
themselves to.

Arch fenders
Arch fenders provide uncomplicated reliability and trouble 
free service for a wide variety of berths, even under extreme 
conditions. There are two types of arch fender: the AN-fender, 
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which is a traditional rubber faced unit, and the ANP-fender, 
which can be fitted with UHMW-PE face pads or connected to 
a steel panel. The simple one piece design means this is a strong 
and hard-wearing fender with excellent shear performance. 
Applications include RoRo berths, general cargo, workboat 
harbours and barge and tug berths.

Roller fenders
Roller fenders are usually installed to guide ships in restricted 
spaces like between walls of dry docks. Roller fenders can also 
be used on corners and lock entrances where lower energies are 
needed. Roller fenders provide a very low maintenance option 
with good energy absorption and the flexibility of being used 
singly or in stacks.

Wheel fenders
Wheel fenders provide a particularly low maintenance option 
and, similarly to roller fenders, are widely used in marine 
environments with exposed corners, to help guide vessels into 
berths and along narrow channels such as locks and dry dock 
entrances. Like roller fenders, they can be used singly or in 
multiple stacks. In this system, the main axle slides on bearings 
and the wheels react against back rollers to provide high energy 
and minimal rolling resistance. 

Parallel motion fenders
The technology behind parallel motion fenders can reduce 
reaction forces by up to 60 per cent compared with traditional 
designs. The panel on this marine fender always remains vertical 
but can cope with large berthing angles – even at 20 degrees 
there is usually no loss in energy absorption. Despite the 
engineering that goes into these fenders to ensure their ultra-
low reaction, they require minimal maintenance and, as they 
are usually preassembled in the factory, can be installed quickly 
and easily. Thanks to the non-tilt frontal panel, there is no 
performance loss even at a large berthing angle. Applications 
include RoRo and fast ferry berths, LNG and tanker terminals, 
naval facilities, high tidal zones and monopile or 'soft' structures.

Berthing large vessels

Super cone fenders
Super cone fenders (SCN) are the latest generation of ‘cell’ 
fenders, with optimal performance and efficiency. The conical 
body shape makes the SCN very stable even at large compression 
angles, and provides excellent shear strength. With overload stops 
the super cone marine fender is even more resistant to over-
compression. These fenders are broadly suitable for use in general 
cargo berths, bulk terminals, oil and LNG facilities, container 
berths and RoRo and cruise terminals.

SCK cell fenders
SCK cell fenders have a proven track record and remain a popular 
choice thanks to their simplicity, high performance and strength. 
They’re also easily interchangeable with older cell fender types, 
so they can be used as replacements without the need to update 
an entire infrastructure.  Again, there are a number of potential 
applications for this type of fender, so it’s important to ensure that 
they’re considered in line with the merits of the project. Broadly 
speaking though, applications include oil and LNG facilities, bulk 
terminals, offshore platforms, container berths and RoRo and 
cruise terminals.

Unit element fenders
The modular system of unit element fenders makes for a high 

performance option which is highly versatile, as they can be 
combined in unlimited combinations of length and direction. 
For more extreme applications, unit elements can be combined 
with a steel panel to cope with belting, bow flares, low hull 
pressures and high tides. They’re easy to install, low maintenance 
and applications include container terminals, tanker berths, RoRo 
and cruise ships, dolphins and monopoles, bulk and cargo berths, 
fender walls and small craft berths.

Modular fenders
Modular fenders are compression moulded and designed for a 
long service life and low maintenance.  

MV-elements are the foundation of many marine fender 
systems. These modular units are compression moulded from a 
high performance polymer which resists attack from ultraviolet 
light, ozone and immersion in seawater for, making for a long 
service life and low maintenance. MV-elements are suitable for 
use with all vessel types which use fender piles, V-fenders, multiple 
fenders, pivot pillars and parallel motion fenders. 

The MI-2000 fender systems suit very large vessels and high 
energy applications. They share the modular design concept with 
MV elements but with a modified fixing arrangement to allow 
greater deflections and efficiency. 

The rubber unit is available in several standard lengths and 
rubber grades which, combined with the modularity of the MI 
system, provides designers with greater choice and versatility. They 
represent a high performance and efficient option which will 
provide a long, low maintenance life cycle. MI Systems are ideal 
for larger vessels including tankers and LNG ships, bulk carriers, 
post-Panamax containers and mega cruise ships.

Marine fenders have evolved to a fifth generation thanks to improved design, 
engineering expertise and advanced manufacturing capability
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The flexibility of pneumatic and foam 
fenders
Pneumatic fenders are known for their energy absorption, and 
have a low reaction force that makes them ideal for protection of 
LNG vessels, ocean platforms, floating structures, large docks and 
many load sensitive structures.

Puncturing pneumatics isn’t a huge issue, but in the case that 
this does happen, they can be quite easily repaired (like an inner 
tube of a bicycle), making them a relatively low maintenance 
option.  However, their internal pressure should be checked at 
regular intervals and the fenders topped up with air as required in 
order to maintain the correct operating pressure.

Foam fenders involve a construction technology centred 
on a close-cell polyurethane elastomer. Their closed cell 
structure means that they cannot puncture and so provide 
an 'unsinkable' alternative to pneumatic. Another benefit of 
foam fenders is that every cell is separate, so water cannot 
migrate into the foam; they also have high energy absorption 
for their reactive load. They’re extremely resilient and after 
many years of service, the foam core can still be re-skinned 
and made ready for a new lease of life. They can be used 
for a wide variety of fendering applications and to berth a 
variety of ships, including cruise ships, container vessels, bulk 
cargo, RoRo and ferries, oil and gas tankers, general cargo, 
navy berths and ship-to-ship transfers. Foam fenders can also 
be deployed floating or dock mounted, this flexibility means 
they’re an ideal option for temporary applications or those that 
require a fast turnaround time. 

Both pneumatic and foam fenders provide an attractive 
option for rental, as a very cost-effective solution for temporary 
applications. Again, although rental is an effective flexible 
option – specifiers need to ensure they’re getting the right 
quality and support, in order to avoid any costly incidents and 
subsequent downtime. 

Conclusion
Despite the fact that it’s possible to broadly identify which fender 
may be right for the job, it remains essential that each project 
and its specific requirements are considered. Not only should the 
optimum fender design be determined by a variety of factors, 
to maximise performance, lifecycle and efficiency of the fender, 
every detail down to rubber grade and compound must be 
determined per application. 
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