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Every construction project starts from the ground up. Building on an idea, the foundation 
sets the stage for that vision to come to life.

And that’s where we’re starting with this inaugural issue of Piling Industry Review. This 
new digital publication from DEL Communications will cover projects and features from 
Canada, the US, and across the globe, reaching professionals working within the piling 
industry internationally. Our goal is simple: to showcase the industry and provide our 
audience with valuable information about it.

This issue includes two important projects – the completion of piling at Curzon Station 
in Birmingham and construction of the world’s first net-zero LNG export facility in British 
Columbia – each with their own challenges. We also have an article about the importance 
of training in the helical pile industry, a case study on the Corra Linn Dam in BC, and more.

I hope you enjoy this first edition of Piling Industry Review. Your feedback is always 
welcome, so feel free to share your thoughts on this issue. And if you have a project, case 
study, advice, best practises, or anything you think others in the field would be interested 
in, please let me know.

Lyndon McLean 
Managing Editor 
lyndon@delcommunications.com 

MESSAGE
from

THE EDITOR
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Micropiles are high-performance, 
small-diameter, deep foundation 
elements designed to transfer 
heavy structural loads to deeper, 
more competent soil or rock 
layers. Typically ranging from 75 
to 300 millimetres in diameter, 
these systems consist of high-
strength steel casings, threaded 
bars, and high-pressure cement 
grout. For modern foundation 
suppliers, structural engineers, 
and geostructural contractors, the 
micropile sector represents one of 
the fastest-growing segments in 
deep foundation technology. Their 
unique, flexible installation methods 
allow project teams to overcome 
complex geological and spatial 
constraints that render traditional 
driving or large-diameter drilling 
rigs useless.

Structural classification: 
Types of micropiles
The International Association of 
Foundation Drilling (ADSC) and the 
Federal Highway Administration 
(FHWA) classify micropiles into two 
main categories: design application 
and grouting method.

By design application
• �Direct Load Transfer (Case 1): 

Elements directly absorb axial 
structural loads. They function 

The evolution of micropiles: 
Trends, types, and
technological innovations

as distinct piles to resist heavy 
compression and high-tension 
forces.

• �Soil Reinforcement (Case 2): 
Reticulated networks of piles 
form a composite structural zone. 
This network internally stabilizes 
slopes, landslide zones, and 
retaining walls.

By grouting method
• �Type A (Gravity Grout): Grout 

fills the casing under gravity head 
alone, depending entirely on the 
hydrostatic pressure of the fluid 
mix.

• �Type B (Low Pressure): Neat 
cement grout is injected under 
low pressure (typically 0.3 to 
1.0 MPa) as the temporary steel 
drilling casing is withdrawn.

• �Type C (High Pressure): Grout 
is placed under high pressure 
(minimum 1.0 MPa) via a global 
grouting system before the 
primary mix hardens.

• �Type D (Post-Grout): High-
pressure grout is injected via 
tube-à-manchette (TAM) sleeves 
days after primary grouting to split 
the initial column, expanding the 
grout bulb into the surrounding 
soil matrix.

Core applications and 
industry uses
Micropiles serve as the premier 
problem-solving tool for structural 
stabilization across several core 
sectors:

• �Underpinning existing structures: 
Suppliers frequently provide 
materials to reinforce historic 
structures, remedy settling 
foundations, or handle load 
increments during vertical 
building expansions.

• �Seismic retrofitting: They increase 
the ductility, shear capacity, and 
overturning resistance of existing 
bridges, transit hubs, and high-
rise building foundations in active 
seismic zones.

• �Low-clearance and restricted 
sites: High-torque, compact 
drilling rigs can operate inside 
low-headroom basements, under 
highway overpasses, and directly 
next to live rail lines.

• �Complex geological formations: 
Unlike conventional piles, 
micropiles easily penetrate 
karst topography, boulder-laden 
fills, cobbles, and hard bedrock 
without damaging drilling tooling.
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Major benefits for modern 
construction

• �Minimal environmental 
disruption: Small drill rigs 
generate negligible vibration 
and low noise levels, protecting 
nearby sensitive structures and 
urban environments.

• �High load capacity: Despite 
a slender profile, a single 
steel-reinforced micropile can 
reliably support structural loads 
exceeding 2,000 kN.

• �Elimination of spoil hazards: 
Displaced soil volume is 
minimal. This significantly cuts 
disposal costs when working in 
contaminated industrial soils or 
brownfield sites.

Recent technological 
innovations transforming 
the market
The geostructural market is shifting 
rapidly due to several recent 
material and digital innovations that 
optimize installation speeds and 
structural durability:

• �Hollow-bar self-drilling 
systems (SDA): This is one of 
the most significant industry 
advancements. These systems 
combine drilling, flushing, and 
grouting into a single continuous 
operation. The sacrificial drill bit 
eliminates the need for temporary 
casing installation and extraction, 
which dramatically accelerates 
construction schedules in 
collapsing soils.

• �Advanced corrosion protections: 
Suppliers now offer double-
corrosion-protected (DCP) bars 
utilizing continuous, factory-
assembled corrugated plastic 
sheathing. High-durability epoxy 
coatings and hot-dip galvanized 
finishes are also increasingly 
common to guarantee a 100-year 
design life in aggressive coastal 
areas or acidic soil conditions.

• �High-strength steel gradients: 
The industry is moving toward 
grade 80, grade 100, and even 
grade 120 threadbars. These 
material advancements allow 
engineers to design significantly 
higher load capacities into 
smaller-diameter boreholes, 
reducing overall material 
consumption and freight costs.

• �Digital installation monitoring 
(data acquisition): Modern rigs 
are outfitted with automated data 
acquisition (DAQ) systems. These 

tools track real-time grouting 
pressures, torque, feed speed, 
and total volume displacement. 
This provides suppliers and 
engineers with verifiable, cloud-
based quality assurance directly 
from the field.

• �Eco-friendly grout chemistry: 
Innovations in cementitious 
mixes include the integration 
of geopolymers and industrial 
byproducts like slag and fly ash. 
These low-carbon grouts reduce 
the overall carbon footprint of 
deep foundation projects without 
sacrificing early compressive 
strength development.

Carbon footprint metrics: 
Micropiles vs. driven piles
As the construction industry 
faces stricter Embodied Carbon 
(EC) regulations, assessing 
Environmental Product Declarations 
(EPDs) and Life Cycle Assessments 

frpd.com
Learn more at:

As Canada’s largest Marine 
Construction, Land Foundations 
and Dredging contractor, FRPD is 
a recognized leader that 
employs state of the art 
methods and equipment. 
FRPD’s team of highly skilled 
professionals brings more 
than 100 years of experience 
and commitment to 
exceeding expectations.
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(LCAs) is critical for structural 
suppliers.

When comparing the carbon 
footprint per linear meter, driven 
piles (such as steel H-piles or 
precast concrete) often show lower 
initial material emissions. However, 
looking at the entire foundation 
system reveals a different story:

• �Material volume optimization: 
Driven piles require vast amounts 
of heavy steel or concrete to 
achieve the required surface 
area for friction and end-bearing. 
Micropiles utilize a very small 

borehole diameter. By relying 
on high-capacity bond stresses 
in rock or dense soil, they 
dramatically reduce the total 
mass of raw materials needed for 
the same design load.

• �Transport and logistics (Scope 
3 Emissions): Moving massive 
driven piles requires specialized 
heavy haulers, flatbed fleets, and 
large cranes. This significantly 
increases Scope 3 transport 
emissions. Micropiles use 
modular, high-strength hollow 
bars and dry grout bags that can 
be packed tightly onto fewer 

standard freight trucks, drastically 
cutting down project logistics 
footprints.

• �Installation equipment fuel burn: 
Driven piling operations rely on 
massive crane-suspended or 
track-mounted diesel impact 
hammers. These generate 
substantial hourly fuel burn 
and high exhaust emissions. 
Micropiles use compact, highly 
efficient hydraulic drill rigs. These 
power packs consume a fraction 
of the fuel per hour, contributing 
to lower on-site carbon 
emissions. l

Carbon footprint comparison metrics
	 Micropiles	 Driven Piles (Steel H / Conc)

	 High embodied carbon per unit	 Lower embodied carbon per unit

	 Small cross-sectional volume	 Large material volume required

	 Low transport logistics support	 High transport logistics demand

	 Compact, low-emission equipment	 Heavy, high-emission rig fleet

SUITE 300, 6 ROSLYN ROAD, WINNIPEG, MANITOBA, CANADA 
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Corra Linn Dam, owned in part and 
operated by FortisBC, is located on the 
Kootenay River approximately 15 kilometres 
downstream of the city of Nelson, British 
Columbia. 

Originally constructed in 1932 for BC 
Hydro, the massive concrete gravity dam 
was built on bedrock, which was upgraded 
in the late 1990s. In 1991, DYWIDAG 
Canada Ltd. was awarded the supply and 
installation of the new post-tensioned rock 
anchors, adding to the stability of the dam. 

In 2025, KGS Group, based in Winnipeg, 
Manitoba and retained by FortisBC, 

Restressing of 
36-millimetre mm 
DCP bar anchors, 
12/0.6 and 15/0.6” 
epoxy coated multi-
strand DCP anchors
By Corra Linn Dam – FortisBC 

Case study
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conducted the performance review for the DCP bar and 
strand anchors. Initially, due to the limited availability 
of as-built drawings, the free stressing lengths and 
anchor heads of the multistrand anchors were thought 
to be fully bonded in cement grout, which would have 
made it impossible to perform lift-off tests to confirm 
the anchor locked-off force. 

Upon checking with DYWIDAG’s archived shop 
drawings, it was confirmed that the DCP Flo-Bond (Fine 
Grit) epoxy-coated strand anchors have debonding 
free stressing lengths. However, the anchor heads were 
not designed for future restressing. 

To resolve the challenge of restressing strand anchors 
without sufficient tails for the multi-strand jack, or the 
existing wedge plates with no provision for restressing, 
new wedge plates with external threads were installed 
permanently on top of the existing wedge plates. 

Lift-off tests of strand anchors were successfully 
performed, with most recorded anchor load losses 
within five per cent of the lock-off loads since 1991. l
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This article was originally published in DFI’s bimonthly 
member magazine, Deep Foundations, Jan/Feb 2026 
issue. DFI is an international technical association of 
firms and individuals in geotechnical, geoenvironmental 
and related industries. To join DFI and receive the 
magazine, go to www.dfi.org. 

Woodfibre LNG is a complex and unique export facility 
being constructed on the historical site of Swiy̓át, 
a former Sḵwxw̱ú7mesh Úxwumixw (Squamish 
Nation) village, in Nexwnéwu7ts Átlḵ’a7tsem (Howe 
Sound). Upon completion in 2027, the project will be 
the world’s first net-zero LNG export facility and one 
of the lowest-emission LNG operations globally. Its 
design includes a single liquefaction train, a floating 
storage and offloading unit, an air-cooling system, and 
marine docking infrastructure, all contributing to a total 
production capacity of approximately 2 million tons of 
LNG per year. 

By Alexandre Jean, P.Eng., and Amine Sammaa, Pomerleau Construction

Building marine foundations
in one of Canada’s most
complex environments

Working in Howe Sound means building foundations in 
a marine environment that is constantly in motion. For 
crews, every shift begins by stepping onto a floating 
platform that must adapt to tides, respond to swells 
and be positioned with exact precision in a steep 
and narrow fjord. This constantly evolving marine 
landscape introduces risk at every stage and shapes 
the engineering and logistical decisions that must be 
made on the project.

The Woodfibre LNG project is the first in Canada 
to proceed under an environmental assessment 
agreement negotiated directly between a proponent 
and an Indigenous government. Squamish Nation’s 
environmental conditions, monitoring requirements and 
cultural values are central to how work is planned and 
carried out on the project.

The Pomerleau team’s scope includes installing the 
permanent deep foundation piles and constructing 
the marine works that will support mooring systems, 
walkways, platforms and prefabricated components 
delivered to the site. The majority of construction is 
executed from floating assets, backed by a dedicated 
marine logistics program and heavy-lift crane barges.

With access predominantly limited to water, permanent 
works are engineered for marine-based installation 
using modular components and tightly controlled 
alignment and handling systems designed for offshore 
conditions. This water-first operating environment 
sets the rhythm for logistics, sequencing and onsite 
execution.

Environmental and cultural considerations

The Woodfibre LNG site is located within the traditional 
territory of the Squamish Nation, whose environmental Construction in the Howe Sound, British Columbia.
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and cultural values help guide the project’s planning 
and execution. The Nation has established 13 legally 
binding environmental conditions that determine 
acceptable operating windows, monitoring 
requirements and reporting practices. 

Squamish Nation environmental monitors are 
present on the water at all times. Their assessments 
determine when construction may proceed or when 
conditions require a pause. This process reflects 
both ecological priorities and the Nation’s role as an 
active governing partner, not an external reviewer. 

The team works closely with the Nation’s 
environmental team to align construction methods 
with cultural expectations, ecological protection 
and transparent communication. This collaboration 
is grounded in shared values: a commitment to net 
zero objectives, sustainable construction practices 
and demonstrates how Indigenous-led oversight 
can support responsible delivery of major marine 
infrastructure in complex coastal environments. 
That sentiment has shaped how crews operate – 
shoulder-to-shoulder on the water, solving problems 
in real time and ensuring that environmental 
stewardship is embedded in every action taken.

Geotechnical complexity in a Narrow Fjord 
The geological setting in Howe Sound presents a 
complex seabed profile. It transitions sharply from 
loose overburden to riprap and boulders, then into 
fractured rock before reaching competent bedrock. 
Geotechnical conditions of the granite bedrock include 
a 45–70-degree slope, which pushes equipment to the 
limits of their stability. Each layer responds differently to 
drilling forces, and even minor deviations in alignment 
affect downstream installation because the marine 
structures above are prefabricated with almost no 
tolerances for onsite adjustment.

The physical constraints of the fjord intensify these 
challenges. The working corridor narrows considerably 
near the project site, with steep underwater slopes. 
Operational windows are further compressed by tide 
height, swell and wind alignment, making it necessary 
for site crews to continuously adapt plans based on 
real-time data and environmental triggers.

Howe Sound is also a UNESCO-designated biosphere 
region and home to protected whales, orcas, seals, 
herring and migrating salmon. Whenever marine 
mammals enter the monitored exclusion zone, work 
must pause until environmental monitors confirm 
clearance, which requires rapid, well-coordinated 
resequencing to maintain safety and productivity.

Construction work and access on the water.

Low-impact piling.
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The methodology

The deep foundations piling program at Woodfibre 
LNG follows a highly structured sequence developed 
specifically for offshore execution. Together, these 
sequenced steps establish a stable and predictable 
workflow to execute the project safely and efficiently:

• �Installing and sealing temporary 2,200 millimetres (87 
inches) segmental casings into the rock to create the 
vacuum required for reverse-circulation (RC) drilling.

• �Removing overburden using mechanical grabs suited 
to sediments, riprap and boulders.

• �Performing RC drilling using Center Rock tooling 
(6000–7800 series) and a dual-wall drill string. The 
RC hammer fractures the rock while compressed air 
lifts cuttings through the inner tube to a desanding 
barge, which houses compressors, drill steel, 
Berminghammer leads, centrifuges, shakers, a 
degasser and water-treatment stations. Three 
identical barges support the project, allowing 
modularity and flexibility in barge assignment and 
sequencing.

• �After achieving full socket depth, the team 

performs an extended airlift to remove residual 
material, followed by Pile Dynamics Inc Squid (shaft 
quantitative inspection device) testing to confirm 
sediment thickness. A Fugro SoniCaliper inspection 
provides a 3D geometry of the socket, confirming 
alignment and cleanliness. These results are 
submitted to the engineer of record before installation 
proceeds.

• �Installing permanent piles using two of the biggest 
cranes in North America. Piles are lifted from storage 
and lowered into the casing using a custom-made 
lifting tool designed to lift the pile from horizontal to 
vertical orientation. 

• �Next, a second level spreader beam is used to 
suspend the permanent pile on the casing using 
an adjustable threaded rod to reach a precision of 
millimeters in elevation. Using gravity while the pile is 
suspended on the pivot lifting frame allows crews to 
reach a perfect level of alignment for the permanent 
pile. 

• �Completing a controlled two-stage grouting sequence 
using four internal grout tubes and a progressive 
cavity pumping system. Grout volumes are monitored 

The Spudnik.
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and compared against theoretical values from 
SoniCaliper data. A dedicated grouting barge handles 
batching, testing and pumping.

Beyond the step-by-step methodology, a set of 
purpose-built engineering innovations enables the 
work to be carried out safely and predictably in the 
sound. The program incorporates custom equipment, 
advanced modelling, coordinated marine logistics 
and precision lifting capacity to safely deliver deep 
foundations work.

One of the most notable engineering innovations 
on this project is the “Spudnik,” a rotating piling 
frame mounted on a single rock-socketed monopile. 
Conceived by Pomerleau Superintendent David Edghill 
and developed in collaboration with Pomerleau’s 
Methods Engineering team led by Samuel Talbot and 
structural partner Ratio Structural Engineering, this 
system represents a first-of-its-kind application in 
North America. Its name pays homage to both Sputnik, 
the first artificial satellite, and the original single spuds 
used in the prototype frame.

The concept relies on installing a dedicated monopile 
from a separate barge prior to the start of permanent 
piling operations. This monopile serves as a fixed, 

stable anchor point for the Spudnik’s drilling template. 
Once in position, the Spudnik can execute drilling 
and installation of all permanent piles from a single 
reference point, eliminating the need to reposition its 
support structure. This methodology is particularly 
advantageous in steep, irregular subsea terrain, where 
even minor lateral barge movements can introduce 
safety hazards, compromise positional accuracy or, in 
extreme cases, trigger subsea slope failures.

Traditional cluster piling methods typically require 
numerous temporary piles – often a dozen or more 
– each disturbing the seabed and complicating 
installation logistics. At Woodfibre, steep gradients and 
fragile geological conditions render this conventional 
approach both high-risk and operationally complex. By 
contrast, the Spudnik significantly reduces the volume 
of temporary works, minimizes seabed disturbance and 
enables a controlled, predictable installation sequence 
with lower environmental impact.

Two large crane barges provide the lifting power 
needed for precision work over an uneven seabed. 
The 600 T Arctic Tuk uses hydraulic winches for 
fine control, while the 1,400 T Dynamic Beast, fitted 
with a ringer crane, active ballast system and anti-
heeling system, performs the heaviest lifts, including 
the handling of permanent piles and prefabricated 
components. Their combined capability allows the 
team to achieve millimetre-level tolerances in an 
environment with no onsite fit-up flexibility.Preliminary sketch of the Spudnik completed in December 2023.

Heavy-lift capability.
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The project team uses 4D BIM (building information 
modeling) to visualize the entire site and coordinate 
operations across floating equipment. The models 
incorporate barge layouts, crane reach, mooring 
geometry, tugboat positioning, tide changes and 
predicted vessel movement. This enables the team 
to anticipate barge drift, adjust crane swing paths 
proactively and validate heavy-lift feasibility under 
varying offshore conditions. 

Marine logistics and access planning 
Because the project is supported entirely from the 
water, marine logistics function as the project’s supply 
chain, ensuring that crews, materials, consumables and 
equipment move safely and predictably through Howe 
Sound.

With tide cycles and environmental windows dictating 
daily productivity, marine logistics operate around 
the clock in rotating shifts. Crew rotations, deliveries, 
fueling, waste handling and equipment staging follow 
a continuous, well-timed sequence, supported by 
floating hotels that reduce transit time and stabilize 
work rhythms. 

Productivity depends not only on scheduling, but on 
a kind of marine choreography, where drillers, riggers, 
surveyors, environmental monitors and lift operators 
move in synchronized sequences. The result is a 
system designed to maintain rhythm and predictability 
in a setting where every supply chain input must be 
delivered by water and precisely timed.

Safety as a core operating discipline
Safety is embedded into every aspect of the marine 
operations at Woodfibre LNG, beginning long before 
crews step onto the water. The drilling itself is highly 
specialized, and the added complexity of a fully marine-
based work environment on barges and engineered 
drilling platforms means that safety planning must be 
precise and integrated into every step. Barges, tugs, 
support vessels, and daily barge moves all operate 
within a tight marine corridor, which creates a dynamic 
workspace that requires careful coordination.

To manage this environment, the safety and operations 
teams work closely to develop detailed task-specific job 
hazard analysis (JHAs) that capture both the technical 
drilling risks and the hazards that come with working 

Site operations in 4D 
BIM modelling.
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over water. These JHAs support a structured permit 
to work process, daily prejob briefs, and clear marine 
procedures for mooring, positioning, safe access and 
adverse weather events. Daily simultaneous operations 
meetings with the team’s subcontractors ensure that 
the crane overlap plan, vessel traffic and planned barge 
moves are fully understood so work fronts remain 
separated and controlled.

Emergency response planning is another key focus for 
the project. The elevated over-water drilling platform 
requires capabilities for high-angle rescue, rapid water 
access and clear emergency corridors. Regular person 
overboard drills, equipment inspections, and rescue 
craft readiness ensure that crews are prepared to 
respond quickly if required.

Progress on the marine construction effort 
As subcontractor to McDermott, the team works within 
a fully integrated delivery model that brings together 
engineering, construction, environmental, and logistics 
teams. Daily coordination meetings review geotechnical 
updates, environmental triggers, vessel movements, 
weather patterns, barge positioning, and upcoming 
engineering releases.

The cost-reimbursable structure supports flexibility in 
a setting where conditions change quickly. It allows 
engineering adjustments, environmental requirements 
and logistical constraints to be incorporated into the 
schedule without compromising safety or quality.

Construction momentum continues to build as 
engineering packages are released and environmental 
windows open. At peak, between 130 and 140 
workers operate on the floating construction 
platforms and support barges, with another 100-plus 
people contributing through engineering, logistics, 
environmental monitoring, and administrative functions.

Progress to date includes early marine infrastructure 
installation, deployment and operation of the Spudnik, 
continuous RC drilling and socket preparation, 
Squid and SoniCaliper inspections, floating grouting 

operations, and optimized barge choreography within 
the narrow fjord. 

Conclusion
Delivering deep foundation works at Woodfibre LNG 
requires the alignment of the engineering discipline, 
marine operations and environmental management 
within one of the most constrained coastal settings 
on the West Coast. Collaboration among Pomerleau, 
McDermott, engineering partners, marine crews and 
Indigenous rights holders remains central to advancing 
the work safely and predictably.

The methods refined here will help inform future 
marine foundation projects across North America, 
demonstrating how technically complex infrastructure 
can be delivered responsibly while supporting 
reconciliation and long-term environmental 
stewardship.

Acknowledgments 
Pomerleau would like to acknowledge the vital 
contributions of McDermott, Woodfibre LNG Limited 
Partnership, Ratio Structural Engineering, Dynamic, 
Amix, Center Rock, Jean Lutz North America, Atlas 
Copco, SMA Équipements, Westcan Scaffolding, 
Berminghammer, the environmental monitoring teams 
and the Squamish Nation, whose partnership and 
oversight continue to guide the project’s responsible 
and technically rigorous execution.

Alexandre Jean, P.Eng., is a senior project manager 
at Pomerleau Construction, based in Vancouver, 
Canada. With over 14 years of experience in project 
management, Jean plays a key role in management 
for the Woodfibre LNG project, providing strategic 
oversight and driving project governance.

Amine Sammaa is a project manager with Pomerleau 
Construction in Vancouver. With almost a decade 
of international experience in deep foundations and 
marine construction, he guides the technical aspects of 
the Woodfibre LNG project. l



16 PIR Digital

Birmingham Curzon Street 
Station is one of HS2’s flagship 
projects and a new gateway to 
Britain’s second city. Delivered 
by Mace Dragados (JV), the 
city-centre station will transform 
travel, reduce journey times, and 
unlock major regeneration for 
the region, opening connections 
across Eastside and Digbeth. The 
significance lies not only in the 
scale, as the station is designed to 
handle thousands of passengers 
daily.

Working for Mace Dragados JV, 
Keltbray, in collaboration with 

Wentworth, delivered a major 
programme of enabling works, 
groundworks and piling across 
a vast and tightly constrained 
50,000 m² city centre site. Central 
to this effort was the installation 
of 2,011 piles, each between 10 
and 25 metres deep, forming the 
foundations the station building, 
platforms and future basement 
structures.

Keltbray’s package for Mace 
Dragados JV covered the early 
stage preparation of the Curzon 
Street site. This included clearing 
and levelling the area, constructing 

haul roads, and carrying out 
reduced level excavations. The 
team also undertook extensive 
utilities investigations, diversions 
and drainage works, ensuring that 
live services remained protected 
throughout.

A key milestone was the 
construction of the piling mat 
and the installation of 86 metres 
of contiguous flight auger piles 
immediately adjacent to live 
Network Rail assets, an operation 
requiring precision, specialist 
techniques, and close coordination. 
This was followed by the reinforced 

Keltbray completesKeltbray completes
piling milestone atpiling milestone at
HS2 Curzon Street StationHS2 Curzon Street Station
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concrete capping beam and bulk 
excavation.

Building in a live urban 
environment
Working in such a dense 
environment, with limited access 
and proximity to live transport 
and heritage assets, brought real 
logistical pressure. Mace Dragados 
had to plan every activity carefully 
to keep Birmingham moving while 
maintaining safety and quality on 
site. 

The team relied on phased delivery, 
specialist equipment, and digital 
tools to minimize disruption. 
One technique implemented for 
the piling works was the use of 
compressed air during the CFA 
piling operations. This allowed 
us to drill piles and remove spoil 
at a quicker rate and improved 
pile auger periods by using the 
compressed air to aid the removal 
of spoil material. Additionally, the 
deployment of digital construction 
management tools was 
instrumental in tracking progress in 
real time and reducing rework.

With the piling phase now 
complete, attention has shifted to 
preparing the way for the Digbeth 
extension of the West Midlands 
Metro, which will run beneath 
the station on New Canal Street, 
and to completing the remaining 
foundation works.

Oliver Long, Operations Director 
at Keltbray, says, “Curzon Street 

shows what can be achieved 

through engineering expertise and 

collaboration. The piling works 

were a challenging part of the 

programme, and I’m incredibly 

proud of the team for delivering 

this phase safely and with real 

determination. With smart planning 

and close coordination with our 

partners, we achieved a successful 

outcome in a demanding city 

centre environment.”

Looking ahead at Curzon 
Street

Curzon Street represents a major 
investment in Birmingham’s 
future and a milestone for HS2, 
transforming how people travel and 
connect across the UK.

As the project advances, the work 
completed here will continue to 
support both the structure above 
and the wider ambitions driving the 
city’s growth. l
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Offshore energy projects – whether 
wind farms, oil & gas platforms, or 
subsea transmission infrastructure 
– tend to draw attention for their 
towering turbines and gleaming 
topsides. But the real story of 
stability, longevity, and risk often 
lies out of sight, driven deep into 
the seabed. Offshore piling, the 
foundational work that anchors 
marine structures against waves, 
currents, and the relentless physics 
of the open ocean, has quietly 
become one of the most technically 
complex and scrutinized operations 
in the marine construction world.

What is offshore piling? 
At its core, offshore piling is the 
installation of long, heavy steel 
or concrete piles into the seabed 
to support structures exposed 
to marine forces. These piles act 
as the legs, roots, or moorings of 
offshore assets. In fixed-bottom 
wind turbines, they form the 
monopile or jacket foundation. In 
oil & gas, they secure platforms, 
riser towers, and subsea 
equipment. Even port expansions, 
LNG terminals, and coastal 
protection works rely on offshore 
piling to create stable, load-

bearing foundations in dynamic 
environments.

The piles themselves can range 
from one to 12 metres in diameter 
and extend 30 to 100 metres or 
more below the seabed, depending 
on soil conditions and structural 
loads. The engineering challenge 
is not simply to place them, but 
to ensure they remain immovable 
for decades in corrosive saltwater, 
shifting sediments, and extreme 
weather.

Offshore piling: The hidden 
architecture beneath the waves



 

Knock,  
knock!
The battery-powered piling 
rig knocks on steel pipes, 
beams or sheet piles.
www.liebherr.com 

Deep foundation 
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How it’s done: A controlled 
orchestration of heavy steel 
and heavy science

Offshore piling is a choreography 

of vessels, cranes, hydraulic 

hammers, geotechnical modelling, 

and millimetre-level precision.

1. �Geotechnical investigation 

Before any steel touches water, 

project teams conduct extensive 

seabed surveys – CPTs, 

boreholes, seismic profiling – to 
map soil layers, shear strength, 
and potential hazards. These 
data drive foundation design, 
pile diameter, wall thickness, and 
driving methodology.

2. �Transport and positioning 
Piles are fabricated onshore and 
transported by barge or heavy-
lift vessel. Offshore, dynamic 
positioning systems hold 
installation vessels steady while 

cranes maneuver piles vertically 
over pre-surveyed coordinates.

3. �Driving or drilling Two primary 
methods dominate:

• �Impact driving: A hydraulic 
hammer repeatedly strikes the 
pile head, driving it downward 
through soil layers. Modern 
hammers can deliver 1,000 to 
5,000 kJ per blow.

• �Drilled piling: In harder soils or 
rock, rotary drilling or down-
the-hole (DTH) systems create 
a borehole before the pile is 
inserted and grouted.

Hybrid methods – vibro-driving, 
suction buckets, and noise reduced 
hammering – are becoming 
common as environmental 
regulations tighten.

4. �Monitoring and verification 
Real-time instrumentation tracks 
blow counts, penetration rates, 
pile stresses, and soil resistance. 
Post-installation verification 
may include acoustic testing, 
ROV inspections, and structural 
integrity assessments.

For suppliers, this phase is where 
innovation is moving fastest: smart 
hammers, automated pile-handling 
systems, AI assisted geotechnical 
modelling, and digital twins are 
reshaping what “precision” means 
offshore.
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Safety considerations: Where 
risk is measured in tonnes 
and seconds

Offshore piling is unforgiving. The 
combination of heavy lifts, dynamic 
seas, and high-energy equipment 
demands a safety culture that’s 
both procedural and adaptive.

Heavy lifts and crane operations: 
Piles weighing hundreds of tonnes 
must be hoisted and held vertically 
in variable sea states. Rigging 
failures, vessel motion, and crane 
overloads remain top hazards. 
Industry best practice now includes 
motion compensated cranes, 
automated taglines, and predictive 
lift modelling.

Hammer operations: Impact 
hammers generate enormous 
forces. Uncontrolled rebounds, 
misalignment, or equipment 
failure can be catastrophic. Strict 
exclusion zones, redundant control 
systems, and remote operation 
cabins have become standard.

Vessel and personnel safety: 
Dynamic positioning failures, 
weather windows, and transfer 
operations pose persistent risks. 
Increasingly, operators rely on real-
time metocean (meteorological 
and oceanographic) forecasting, 
digital permit-to-work systems, 
and reduced crew or unmanned 
operations to mitigate exposure.

Fatigue and human factors: 
Long shifts offshore amplify 
cognitive risk. Many contractors 
now integrate fatigue modelling, 
wearable monitoring, and human in 
the loop automation to reduce error 
rates.

Environmental 
considerations: The new 
frontier of compliance and 
innovation

Environmental scrutiny has 
intensified dramatically, especially 
for offshore wind. Regulators, 
Indigenous communities, and 
environmental groups are 
demanding – and receiving – more 
transparency and mitigation.

Underwater Noise: Impact driving 
produces intense acoustic energy 
that can affect marine mammals 
and fish. Mitigation tools include:

• �Bubble curtains;

• �Double big bubble curtains 
(DBBC);

• �Hydro sound dampers;

• �Vibratory driving;

• �Noise optimized hammering;

• �Alternative foundations like 
suction buckets.

Noise modelling and real-time 
monitoring are now baseline 
requirements in many jurisdictions.

Sediment Disturbance and Water 
Quality: Drilling and jetting can 
resuspend sediments, affecting 
benthic habitats. Turbidity curtains, 
controlled drilling fluids, and 
optimized penetration rates help 
reduce impacts.

Marine Life Exclusion Zones 
Marine mammal observers, 
passive acoustic monitoring, and 
shutdown protocols are standard. 
Some regions require seasonal 
restrictions to protect migratory 
species.

Carbon and Lifecycle Impacts 
As offshore wind scales, so do 
scrutiny of steel production, vessel 
emissions, and decommissioning 
plans. Low carbon steel, hybrid 
vessels, and circular design 
foundations are emerging as 
competitive differentiators.

The bigger picture
Offshore piling is no longer a brute 
force exercise. It’s a convergence 
of geotechnics, digitalization, 
environmental science, and 
precision engineering. For industry 
professionals and suppliers, the 
competitive edge lies in mastering 
not just the mechanics of driving 
steel into the seabed, but the 
regulatory, environmental, and 
technological landscape that 
surrounds it. l

Offshore piling is a choreography of vessels, cranes, hydraulic 
hammers, geotechnical modelling, and millimetre-level precision.
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