Oil, gas & chemical
A wide range of solutions for planned 		
and existing oil, gas and chemical 		
facilities.

Geotechnical solutions for the construction industry

Keller Group plc - Who we are

Every day, people around the world live, work and play on ground prepared by
Keller, the number one geotechnical specialist contractor worldwide.
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Solutions specialist

Used alone or in combination, our techniques
solve a wide range of geotechnical challenges
across the entire construction sector – from
industrial, commercial and housing projects to
infrastructure construction for dams, tunnels,
transportation and water treatment, as well as
projects to address environmental challenges.
Global strength and local focus

We are unique in that we combine global
strength and knowledge with our local presence
and focus. Our knowledge of local markets and
ground conditions means we’re ideally placed
to understand and respond to a particular local
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engineering challenge. Our global knowledge
base then allows us to tap into a wealth of
experience, and the brightest minds in the
industry, to find the optimum solution. With
10,000 employees and operations across six
continents, we have the people, expertise,
experience and financial stability to respond
quickly, get the job done and see it through
safely.
By connecting global resources and local
knowledge, we can tackle some of the largest
and most demanding projects around the
world but the everyday work we do is just as
important and, in total, we handle an unrivalled
7,000 projects every year.
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Ground improvement

Helping create
infrastructure
that improves
the world’s
communities

Grouting
Heavy foundations
Earth retention
Instrumentation and monitoring
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Oil, gas & chemical

Planned LNG (liquefied natural gas) storage
facilities may require ground improvement to
increase soil bearing capacity and control
settlement, deep foundations to transfer loads
to competent bearing ground, or drainage to
accelerate the consolidation of saturated soils
before construction.

Existing facilities may require remedial work if
structures experience excessive settlement or
additional structures increase loads beyond the
capacity of the current foundations.
Keller’s limited access equipment enables
grouting techniques and installation of drilled
deep foundations in tight spaces and crowded
areas.
Planned or existing facilities may also require
earth retention to facilitate a stable, safe
excavation when constructing below grade
structures.

Challenges we can solve

Our extensive geotechnical expertise
accumulated over the years enables us to
provide cost-efficient solutions and respond
flexibly to a variety of challenging situations and
conditions.

We use advanced technologies that allow the
execution of highly complex works, such as
stone columns, wet and dry soil mixing, rigid
inclusions, various types of piles, barrettes,
diaphragm walls, nails, anchors and
sophisticated types of grouting to strengthen
and/or seal the ground and to protect oil and gas
facilities and chemical plants from subsidence
and loss of service.

Health and safety

Health and safety is a priority for Keller and we
have a proven track record of one of the lowest
accident frequency rates in our industry. The
commitment of leaders and employees to our
Think Safe programme has earned us awards
and recognition from industry bodies as well as
our clients.

We believe no one should be harmed as a result
of any work we do and our ultimate goal is zero
incidents.

We take special care to keep disruption to a
minimum, selecting technology and equipment
to ensure operations can continue during
the works.
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Deep foundations
Wheatstone LNG
Plant
Onslow, 			
Western Australia

The Chevron-operated Wheatstone is
home to one of the largest natural
resource projects in Australia; where,
natural gas reserves from the seafloor are
transferred to their nearshore
conditioning plant. The onshore LNG
facility currently consists of two LNG
trains with a centre for export and
domestic gas distribution.
Keller was contracted to procure, install
and test in excess of 24,000 steel pipe
piles to provide the foundations across
the overall LNG plant.

page 6

Project
examples

Ground improvement
Ecoelectrica LNG
Terminal
Penuelas, Puerto Rico

Keller performed soil improvement for
liquefaction mitigation and settlement
control below two planned LNG tanks at
the EcoElectrica LNG facility in Penuelas,
Puerto Rico.

The planned terminal included two
82m-diameter LNG tanks , but loose and
soft soils at the site would have resulted
in excessive settlement and could have
liquefied if there was an earthquake.
Deep foundations or excavation and
replacement of the compressible soils
were unacceptable solutions because of
cost, schedule, logistics and
environmental concerns. As a result,
engineers selected surcharging and vibro
replacement stone columns to provide
the necessary foundation for the tanks.
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Deep foundations
Future Growth Project
Tengiz, Kazakhstan
The Future Growth Project, a major oil
production expansion projects , required
Keller Central Asia to meet high health,
safety and environmental expectations.
Despite tough climatic conditions
(ranging from -20 °C to +40 °C) and
challenging logistics, Keller installed
40,000 pre-cast driven piles, each 1216m long and 600mm diameter cased
bored piles. Keller’s experience and
adherence to the project objectives
ensured this important oil and gas plant
project was completed in less than
four years.
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Project
examples
Deep foundations and
ground improvement
Saudi Kayan
Petrochemical
Complex
Jubail Industrial City,
Saudi Arabia

On one of the largest petrochemical
plants in the world, Keller completed four
different stages of work to install 17,000
bored piles up to 25m deep and
400,000lm of stone columns. 105,000m³
concrete, 10,700 tons of steel and
350,000m³ crushed stone were installed
using nine piling rigs. Despite challenging
supply conditions, requiring daily
deliveries of 500m³ concrete and
3,000m³ stone, work was completed on
time and to a high standard.
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Deep foundations
Petronet LNG
Expansion
Dahej, India

Petronet LNG Limited, India’s largest LNG
import company, set up the country’s first
LNG receiving and regasification terminal in
the city of Dahej. After 10 years of operation,
Petronet planned an expansion including
two 90m-diameter LNG storage tanks.
Keller installed pile foundations and above
grade columns to support the elevated
tanks.
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Project
examples
Ground improvement
GSPC LNG
Mundra, India

GSPC LNG Limited planned the
construction of the Mundra LNG terminal
to import LNG and meet growing energy
demands. Keller designed and
constructed a vibro compaction and vibro
replacement ground improvement
programme. An extensive soil
investigation was performed, permitting
the design of the appropriate vibro
techniques for each structure based on
its specified static and dynamic
settlement criteria and to mitigate
liquefaction.
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Earth retention
STAR refinery Aliağa
Izmir, Turkey

Mostly oriented to the domestic market
with a capacity of 214,000 barrels per day,
this US$5.3bn project was awarded in a
turnkey contract to an international JV
comprising Técnicas Reunidas (Spain),
Saipem (Italy), GS Enginering and
Construction (South Korea) and Itochu
(Japan). The earthworks over 2,300
hectares for this major Turkish industrial
project required extensive slope
stabilisation which was awarded to Keller
in a design and build contract. We
installed 22km of 14-strand anchors up to
50m long, designed for a test force of
3,700kN, as well as 6,000 conventional
anchors, concrete plinths and micropiles.
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Project
examples
Deep foundation
RAPID Project
Johor, Malaysia

Keller participated in the largest civil
project in ASEAN, the multi-billion oil and
gas development – RAPID. On this project
the contractor required a high level of
health and safety together with
experience in foundations, civil works and
project management. Keller installed up
to 26,700 precast piles in various
diameters and built roads, pile caps, pipe
racks, bridges and stormwater drains.
Around 700 people worked on the 1.5 x
2.0 km site and achieved 2.5 million manhours without lost time injuries.
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Ground improvement
Tilbury LNG Tank
Tilbury Island, 		
Canada

The energy company FortisBC planned to
expand its LNG plant at Tilbury Island in
British Columbia to meet the forecasted
higher demands for liquefied natural gas.

The expansion resulted in an increased
LNG supply, creating opportunities for
industrial users and remote communities.
Keller used two vibro rigs to construct a
total of 1,000 stone columns to a depth
of 32m to mitigate both seismic and
static settlements beneath a 50m
diameter tank.
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Project
examples
Ground improvement
LNG Import plant
Al Zour, Kuwait

The Al-Zour LNG Import Project – run by
the Kuwait National Petroleum Company
– involved the construction of a new LNG
regasification plant to supply natural gas
to the Kuwait national grid.
The site was filled with 11.3 million m3
dredged sand, and required extensive
vibro compaction 24m deep. The project
was completed using Keller vibrators
monitored by Keller M-5 recorders.
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Ground improvement
ENOC Refinery
Expansion
Dubai, UAE

The Jebel Ali Refinery expansion and
modernisation initiative by Emirates
National Oil Company (ENOC), has
potentially increased its production
capacity by 50% to produce fuel meeting
the European standards.

The main challenge consisted of working
within 2m of the Jet fuel pipeline buried
1m below ground that was supplying the
Dubai International Airport. To achieve a
bearing capacity of 200kPa with
settlements not exceeding 25mm, Keller
proposed its vibration-free, CSC®controlled stiffness columns, rigid
inclusion solution and installed 350 CSC®
that were successfully load tested to
400kPa with settlements within 10mm.
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Project
examples
Ground improvement
Sonatrach LNG
Arzew, Algeria

In Arzew, Algeria, the country’s largest oil
and gas company Sonatrach planned to
construct a new LNG train. The area was
classified as a seismic zone with a
limestone layer that contained karst
voids. Critical settlement control for the
tanks was essential. To control static and
dynamic settlements and mitigate karst
voids, Keller designed and constructed a
series of jet grout columns, as well as a
load transfer platform to provide the
required support of the tanks.
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Ground improvement
Skikda LNG Terminal
Skikda, Algeria

A new LNG train was planned as part of
the rebuilding program at Sonatrach’s
Skikda LNG plant in a highly seismic area.
The tanks were initially designed to be
supported on a pile foundation but soil
liquefaction during a seismic event would
result in an unacceptable foundation
factor of safety. Keller designed and
constructed vibro replacement stone
columns between planned pile locations
to mitigate the liquefaction potential.
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Project
examples
Ground improvement
Ain Sukhna Product
Hub Lot 2
Sumed, Egypt

As part of the extensive ‘Ain Sukhna
Product Hub ASPH’ development
(including onshore and offshore facilities
for storage, loading/unloading and
sending out fuel oil, LPG and natural gas)
Arab Petroleum Pipeline Co. SUMED
erected a storage tank farm. The
diameter of the tanks varied from 38 to
55m and the height from 21.5 to 28m, for
individual capacities ranging from 25,000
up to 50,000m³. The particularlychallenging sensitive soil conditions led
Keller engineers to design a vibro
replacement solution, reaching depths of
38m – a first in the Middle East. This
solution will also prevent soil liquefaction
and any damages should there be a
seismic event.
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Keller Group Plc

Geotechnical specialist contractor
www.keller.com
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