
Able Seaton Port is located on the north-
east coast of England and lies at the head 
of Seaton Channel, a tributary of the River 
Tees which in turn faces onto the North Sea. 

The facility was purchased by its current 
owners in 1996, and since that time Able 
UK Limited has extensively developed the 
site to provide new heavy-duty quays as 
well as new workshops and offices. 

Permitted uses have also been extended, 
through a complex planning process, 
to enable, among other things, the de-
commissioning of marine structures 
and vessels. Its geographical location, 
and planning status, has enabled Able 
to provide, in particular, on-shore de-
commissioning services for redundant 
North Sea oil rigs.

OFFSHORE DE-COMMISSIONING
North Sea oil and gas production structures 
comprise an ageing asset base, with the first 
field having commenced production in 1967. 
The peak ten-year period was from 1984 to 
1993, when an average of 20 installations 
were commissioned each year. The yearly 

peak occurred in 1993, with 38 commissions. 
The average age of a North Sea installation is 
now over 25 years. 

A range of international and national 
legislation impacts the North Sea 
Decommissioning Sector. Of these, 
OSPAR, a legislative instrument signed by 
15 countries to protect the North-East 
Atlantic in 1992, is particularly significant in 
terms of influencing the decommissioning 
approach. The fundamental principle is that 
decommissioning should result in the full 
removal of an installation. As a result of the 
OSPAR ruling, the North Sea will lead global 
decommissioning practice from a total 
removal perspective.

The legislative background has led 
offshore operators to critically review the 
most economic and practicable means of 
safely removing to shore large oil rigs that 
are at the end of their commercial life. Until 
very recently, topsides — which are the 
surface decks of a platform that contain 
the oil and gas drilling, production and 
processing equipment, helideck and living 
quarters — were removed by a technique 

known as ‘reverse engineering’, using heavy 
lift vessels. Very briefly, using this approach, 
whole modules are removed in the reverse 
of the installation sequence and loaded 
on to flat-top barges or a crane vessel 
for transport to the decommissioning 
yard. In 2008 and 2009 Able Seaton Port 
received British Petroleum’s North West 
Hutton topside in this manner, but 22 
individual barge movements were needed 
to complete the task. Given that offshore 
work carries greater health and safety risk 
than onshore work, when the operator of 
the iconic Brent Field, Shell UK, considered 
options for de-commissioning the four 
platforms on its site, they set upon a radically 
different approach. This new approach 
involves lifting each topside, weighing up to 
30,400 tonnes, in their entirety. Although 
single lifts have been used for smaller 
installations, in this case the approach 
required a significant technological leap. 
Specifically, it needed the development of 
a new purpose-built vessel to lift the intact 
topsides and to deliver them to the onshore 
decommissioning facility.
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THE PROJECT TEAM
In November of 2013 Shell appointed 
Swiss off shore contractor Allseas as the 
removal contractor for the four platf orms 
in the Brent Field, with responsibility 
for lift ing and delivering the Brent Field 
topsides, and Able was appointed as the 
onshore de-commissioning contractor with 
responsibility for receiving the topsides and 
de-commissioning them at Able Seaton Port. 
To undertake the lift , Allseas commissioned 
a new vessel named the Pioneering Spirit. 
Following the lift , the topside was to be 
transferred to a new sea-going barge 
named the Iron Lady at a transfer point 
approximately fi ve nauti cal miles from the 
mouth of the River Tees. 

To eff ect the load-in onto the quay, the 
barge was to be grounded and the topside 
slowly skidded onto land using twelve skid-
tracks. These skid tracks would impart loads 
of up to 100 tonnes per linear meter onto the 
quay. 

Due to the signifi cant loads involved, Able’s 
proposal to Shell included the constructi on of 
a new bespoke quay at Able Seaton Port, Quay 
6. Detailed design of Quay 6 commenced in 
late 2013 and was undertaken by Able’s in-
house design engineers whilst the design 
co-ordinati on between Allseas and Able was 
managed by Shell.

THE DESIGN OF QUAY 6
An initi al site investi gati on comprising 16 
boreholes, with in-situ and laboratory testi ng, 
showed the ground underlying the site to 
comprise glacial deposits of clays and sands 
overlying bedrock of the Sherwood Sandstone 
Group. The sandstone was partly weathered 

at its surface and it is also a major aquifer. 
Groundwater pressures were determined 
during the investi gati on using a combinati on 
of standpipes and piezometers. 

Due to the very high skidding loads, and 
the relati vely low bearing capacity of the 
surfi cial soils it was necessary to provide a 
piled reinforced concrete slab to transfer 
gravity loads from the skid-tracks into the 
bedrock. To determine the most economic 
piling arrangement, a series of 660 milimetre 
diameter tubular steel piles were driven to 
bedrock in late December, 2013 and early 
January, 2014. Driving was completed using 
a 14 tonne drop hammer with a fi nal set of 
10 blows/25 milimetre. Testi ng showed these 
trial piles achieved an ulti mate load capacity 
of around 700 tonnes. Given the number of 
piles to be installed and the intenti on to carry 
out non-destructi ve CAPWAP testi ng on at 
least 10% of the working piles, a safe working 
load of 325 tonnes was adopted to provide a 
factor of safety of at least 2 against ulti mate 
failure. Piles were generally installed on a 2.5 
metre square grid in order to provide the 
necessary load bearing capacity to the slab. In 
total 1164No. load bearing piles were used to 
support the quay slab. The average ulti mate 
capacity of the bearing piles, based on 124 
test results of working piles, was 722 tonnes, 
which provides an actual factor of safety of 
2.22.

The bearing piles supported a concrete 
slab which was designed as a raft  on elasti c 
foundati ons with each pile modelled with a 
parti cular spring sti ff ness. Determining the 
appropriate spring sti ff ness to use in the 
analysis was complex as it depended on the 
load sett lement characteristi cs of the piles, 

a parameter that cannot be att ributed with 
precision. Accordingly, a sensible range of 
credible pile sti ff nesses was determined both 
from CAPWAP testi ng and from a sett lement 
analysis using soil parameters derived from 
the site investi gati on. In additi on, to allow for 
the fact that the topside would be in positi on 
on the quay for a considerable period before 
it was completely de-commissioned, about 
12 months, and that concrete creep would 
therefore be a signifi cant factor, both the 
short term and long term Youngs Modulus 
of concrete was used in the analyses. 

The fi nal design provided for a 1,500 
milimetre-thick reinforced concrete slab, 
with around 200 kilograms of high yield 
reinforcement per cubic meter of concrete. 
The slab was generally poured in 30 x 15 
metre secti ons, meaning that each pour 
required 675 cubic metres of concrete. 
Laying this volume took around 15 hours to 
complete with two concrete pumps working 
simultaneously.

The new quay has a retained height 
of 14.5 metres. Following a review of 
alternati ve soluti ons, the quay was designed 
as a propped combi-pile wall, using a 
combinati on of 1,600 milimetre steel tubes 
at 2.85 metre centers, with the gap between 
the tubes sealed by a pair of sheet piles. 

The ‘prop’ comprised 48 No. 85 milimetre 
diameter high yield steel ti e bars which were 
anchored into the slab. To ensure that the 
props were anchored suffi  ciently distant 
from the quay wall so that the anchors did 
not infl uence the acti ve wedge behind the 
quay, they were fi xed at either 30 metres 
or 60 metres behind the quay. During the 
load-in of the topsides, it was planned for the 
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bow of the delivery barge to be grounded 
approximately 4 metres from the quay. The 
resulting gap between the barge and the 
quay was then to be bridged by a series of 
steel plate girder beams that carry the skid-
tracks. At the landing point on the quay, 
each of these twelve bridging beams could 
impart point loads up to 830 tonnes. In order 
to accommodate this significant vertical 
load, a row of 23 bearing piles was installed 
in front of the retaining wall. These bearing 
piles were 1,420 milimetre diameter steel 
tubes which were driven onto the bedrock. 
However, in order to achieve the necessary 
load-carrying capacity, they were then 
augered out to remove the soil plug and to 
create a rock socket within the sandstone 
below the steel casing. The load capacity 
of rock socket was designed with sufficient 
contingency to mitigate the risk that any one 
rock socket might not be completed. This 
approach resulted in the rock sockets being 
designed for a safe working load of up to 1600 
tonnes. In order to determine appropriate 
parameters for the design of the rock 
socket a supplementary site investigation 
was commissioned and further, extensive, 
laboratory testing undertaken. A uniaxial 
compressive strength of 6 megapascals  was 
ultimately adopted for the sandstone.

A complicating issue in the construction 
of the rock sockets was that they were being 
drilled into water bearing rock. As expected, 
during augering groundwater rose within the 
steel tube. To avoid weakening of the parent 

rock, it was essential that the concrete core 
was poured within 24 hours. Concrete was 
poured underwater using a tremie pipe. The 
end of the tremie was initially located just 
above the pile toe and slowly withdrawn 
as the concrete was introduced into the 
pile. Because of the increased uncertainty 
in relation to the design and construction 
of this type of pile compared to the slab 
bearing piles, a factor of safety of 3 was used 
in design. 

CONSTRUCTION AND LOAD-IN
Following a period of site preparation 
works, construction commenced on the 
quay structure in October, 2014 and was 
completed in early 2017, ready for the arrival 
of the topside on 2 May. Able acted as the 
main contractor for the works. 

The load-in itself took place safely 
and without incident over a period of 
approximately 12 hours on 7 May. Once the 
topside was set down it was transferred into 
the ownership of Able and effectively became 
a ‘waste’. 

During June, Shell and Able held a series of 
public events to allow former employees and 
other interested parties to visit the rig before 
it is demolished. These events were attended 
by over 500 individuals. Topside demolition 
commenced shortly after the public events 
concluded and should be completed by June, 
2018. The next topside to be delivered from 
the Brent Field is expected to arrive at Able 
Seaton Port in 2019.
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ABOUT THE ORGANIZATION

Since 1966 Able have been enabling the 
development of strategic land and marine 
sites in the UK. Able is the market leader 
in the field of demolition and marine 
decommissioning and is a significant land 
developer and port operator.Able boast 
significant in-house capacity to provide 
solutions across design, construction, civil 
work and environmental services. Our strong 
and successful track record of undertaking 
projects in challenging environments makes 
us a reliable partner for a number of blue-
chip, multi-national clients.
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