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can dramatically reduce operational costs 
of carrying out a heavy lift operation at a 
facility.

By crane – LOLO or cranes on quays

All mobile, and some fixed, cranes are 
governed by the fact that the heavier the 
load you want to lift and the further out you 
want to lift it, the greater the reaction load 
under the outriggers and into the quay itself.

It is not unusual to find modern quaysides 
to have designated “heavy lift pads” where 
the quay deck has been thickened, with 
larger piles located in the area to allow for 
greater concentrated loads from a crane’s 
outriggers.

Comparing the outrigger spread from a 
range of modern large capacity cranes 
across manufacturers we can see, as 
shown in figure 1 (lifted from the relevant 
manufacturer’s technical specifications) 
that, despite the range of manufacturers 
and lifting capacities, at this size of crane, 
the pad locations tend to be very similar. 
This allows opportunities for the  design of 
the heavy lift pad on a quay to be suitable 
for a wide range of cranes.

Designing a single, very specific, location 
for the placement of a crane may restrict 
the use of that quay considerably. However, 

by recognising these common centres and 
spacing them in accordance with a well 
designed and optimised pile arrangement, 
the best of both worlds may be achieved.

By trailer - RoRo or skidding over quays

For the load-out and load-in of heavy 
cargoes, specialist trailers are employed, 
often in conjunction with temporary ramps 
anchored to the barge or floating vessel 
by means of an articulating hinge. This is 
shown in figure 2.

These ramps can apply some large edge 
loadings to the quay surface and installation 
of embedded bearing strips can greatly 
increase the life of the quay surface. An 
example may be seen in figure 3.
With these temporary ramps installed to 
the barge and bearing on the quay, the 
barge deck must be above the quay level 
to allow a RoRo operation to proceed. This 
in turn reduces the cargo carrying capacity 
of the barge and/or reduces the number 
of useable tides that any given operation 
requires. An alternative to having the hinge 
plates mounted on the barge is to have them 
mounted to a recess on the quay edge, as 
shown in figure 4, specially designed for 
this purpose. This can reduce required tide 
heights by between 300mm and 500mm, 
greatly increasing the useability of a quay 
for high capacity loadouts.
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A fundamental, yet often overlooked, 
aspect of heavy lift projects is the quayside 
infrastructure itself; it acts as an interface 
between the land based operations and 
seagoing vessels for onward transport.

Quayside infrastructure comes in many 
forms, whether aged, modern, purpose-built 
or temporary and each have challenges in 
accommodating specialised cargo transfers 
between land and vessel.

This article will focus on easily implemented 
features for new quays, designed specifically 
with heavy lift operations in mind and will 
provide  some high level considerations 
for designers of such facilities. It is worth 
stressing that this has not been written by 
a civil engineer, but rather by a regular user 
of quay side facilities for, what is often, very 
specialist operations. 

Therefore this article will not look at design 
methods of such facilities but rather focus 
on details that, if incorporated, may make 
specialist heavy lift operations much easier. 
They may also realise significant through 
life operational cost savings which are far 
in excess of the cost of incorporation at the 
outset.

To understand quay requirements for heavy 
lift projects, it is first important to consider 
the three main methods of cargo transfer to 
and from a floating vessel. These are:
• by crane (Lift On/Lift Off – LoLo);
• by trailer (Roll On/Roll Off –

RoRo); or
• by semi submerging alongside a

quay to float cargoes over the
vessel (Float On/Float Off – FloFlo).

Each of these methods drives very specific 
design features that, if considered early, 

fig. 01/ comparison of outrigger sections of modern, large capacity mobile cranes

fig. 02/ linkspan pieces being installed to barge for 
load out

fig. 03/ embedded bearing bars on RoRo berth
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Quayside equipment and general 
considerations

For typical heavylift operations, and specifically 
RoRo or skidding operations, the arrangement of 
quayside furniture and equipment is critical. The 
placement of bollards must consider the swept 
path of loadout operations so as to ensure that 
they do not clash with trailer or skidding lines.

Handrails should be removable and preferably 
use slotted posts flush with the quay deck rather 
than bolted ones. Services, service ducts and 
terminations as well as lighting should all be well 
away from the quay edge and demountable if they 
risk obstructing movement of an oversized load to 
and from the quay edge.

The quay deck should be flush to the quay edge 
with no edging or kick plates/kerbs and should 
be capable of taking high loadings right up to the 

seaward edge. Loading out oversize cargoes can 
often require very long trains of heavy trailers or 
skidding tracks and gradients from the quay edge 
back into any hardstanding area behind the quay 
should be minimised or, preferably, be negligible.

Mooring barges and dead vessels to quays

When mooring vessels alongside for heavylift 
loadouts using floating or land based cranes, 
vessels will normally be moored in a conventional 
manner. In such circumstances, bollard positioning 
and capacities for any commercial quay should be 
satisfactory.

When considering loadout situations, the loads 
on bollards and their positioning will be much 
more onerous and specialised. Figure 5 shows 
a deck cargo barge moored “stern to” a quay 
for the loading of a heavy cargo. As illustrated, 

these barges are moored using winches with 
wire rope anchored to the quayside. The means 
by which these arrangements can be more easily 
implemented should be considered. This can 
involve:

• Bollard selection and design such that they
permit application of force parallel to the quay
edge.

• Bollards set off from quay edge to permit a
winch to be adequately and safely sited.

• Bollards or anchor points located inland so that
redirecting sheaves are not required or their
requirement is minimised.

• Panama fairleads or means of redirecting a
wire mooring line to accommodate a range of
barge types, capacities and positions relative
to the quay deck.

• Conduct a range of mooring analyses for
typical barge sizes and windages to current
heavylift operational guidelines to size the
required capacity of the bollards in question.

• Allow for the passage of wire ropes under
tension to an anchor point on the deck of the
transportation barge that may be under load
during periods when the deck of the barge is
below the quay level.

Rubbing strakes and fendering

When mooring barges to a quay for Ro Ro or 
skidding operations, the barge will usually be 
turned into a position similar to that shown in 
Figure 5, at a point well before high water. During 
this period the mooring system will normally be 
pre-loaded and so the rubbing strakes must be 
able to, as a minimum:

• Allow the barge transom to slide freely up and
down the rubbing strake.

• Be able to take high lateral loading into the
quay face or seaward piles (see figure 6).

• Extend far enough down to ensure that at
all states of the tide, the barge cannot “slip”
under the fendering.

• 
By semi-submersible - FloFlo or use of quay

We will close this article with a final note on key 
considerations for operations that will require a 
barge or vessel to submerge alongside a quay to 
float a cargo on or off. Many of the points above 
will still apply but special attention should be paid 
to the following:

• When submerging, many semi-submersible
vessels will touch the sea bed or come very
close to it, therefore the make-up of the bed
around the quay should be well understood
with no hard points which could impart high
point loadings on the submerging vessels hull.

• Rubbing fenders on the piles or quay face
will need to extend much deeper to account
for the fact that the flat of vessel side will be
considerably below the water line.

• Lead angles for mooring and/or winch lines
will run to the quay edge and then drop
down to the termination point on the semi-
submersible deck and so the quay edge
should have rubbing strakes or fairleads that
permit this.

We hope that the article has provided a number of 
points that may guide or inform your operations in 
the future. We would love to hear your feedback 
on the application of the points enumerated – or 
indeed any additional suggestions or notes of 
practice which we may share in a subsequent 
article.

fig. 04/ linkspan hing recess vs linkspan hinge on the vessel itself

fig. 05/ barge moored stern to quay for RoRo operation
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fig. 06/ barge loadings on fendering at low water
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