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ABSTRACT: Specialist geotechnical and foundation contractors play a decisive role in delivering modern and climate-resilient
infrastructure across Europe, yet their contribution is often insufficiently recognized. The European Federation of Foundation
Contractors (EFFC), founded in 1982, now unites 14 national federations and over 700 specialist contractors, providing a collective
voice and promoting technical excellence. The sector faces major challenges, including ground-risk management, sustainability,
digitalization, and workforce development. Through its technical working groups—covering areas such as concrete, support fluids,
sustainability, contracts, and health and safety—EFFC produces widely used technical guides and contributes to European standards.
Collaboration with designers, engineers and academia is essential to ensure that research aligns with construction realities and supports
low-carbon solutions. EFFC’s engagement at ICSMGE 2026 aims to highlight the strategic role of European contractors and promote
balanced risk allocation and sustainable practices in geotechnical engineering.
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1 INTRODUCTION

Specialist geotechnical and foundation contractors play a
decisive role in the delivery of modern infrastructure, yet their
contribution is often insufficiently visible within traditional
engineering and construction narratives. In Europe, this sector
operates at the interface between design, geology, construction
technology and risk management, transforming complex
ground conditions into safe and functional foundations for
transport networks, energy facilities, urban developments and
climate-resilient infrastructure.

The European Federation of Foundation Contractors
(EFFC) represents this highly specialized community at
European level. Through technical collaboration, institutional
representation and engagement with designers, academics and
policy makers, EFFC seeks to strengthen the position of
specialist contractors within the wider construction value chain.
This paper presents the evolution, role and priorities of EFFC,
discusses the key challenges currently facing European
geotechnical contractors, and outlines the federation’s
contribution to the broader ISSMGE community in the context
of ICSMGE 2026.

2 ORIGIN AND EVOLUTION OF EFFC

Until the early 1980s, specialist geotechnical contractors in
Europe lacked a unified European platform dedicated to their
specific technical and professional interests. While national
construction federations were already gathered within the
historic European federation FIEC—founded in 1905 and
representing  general  contractors—specialist ~ foundation
contractors operated largely without a comparable collective
voice at European level.

Recognizing this gap, a group of forward-thinking
entrepreneurs and industry leaders initiated the creation of a
federation specifically dedicated to geotechnical and
foundation contractors. Although the founders were
representatives of some of the largest specialised companies of
the time, their intention was not to promote individual
commercial interests. Instead, the aim was to provide collective
recognition, professional dignity and long-term representation
to a sector whose technical contribution was—and remains—
fundamental to construction success.
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EFFC was formally established in 1982 with the initial
participation of five national federations and it has since grown
steadily. Today, the federation brings together 14 national
federations, representing more than 700 specialist geotechnical
and foundation contractors across Europe.

Over the course of its history, EFFC has been led by 17
successive presidents and executive committees, ensuring
continuity while adapting to changing market, technical and
societal conditions.

While its membership currently represents approximately
60% of EU member states by number, EFFC includes the vast
majority of the most significant geotechnical contractors active
in Europe. One of the federation’s ongoing objectives is to
encourage the formation of new national federations and to
support their integration into EFFC, thereby strengthening
cooperation and knowledge exchange across the continent.

3 THE EUROPEAN GEOTECHNICAL CONTRACTOR
COMMUNITY

The European specialist geotechnical contractor community is
characterized by a high level of technical specialisation,
continuous innovation and substantial capital investment in
equipment, digital tools, research and skilled personnel.
Contractors operate in highly variable geological conditions,
ranging from soft alluvial and coastal soils to hard rock, karst
formations and complex urban ground environments. This
diversity has fostered strong adaptability and the development
of advanced construction techniques.

Specialized companies contribute to a wide range of
infrastructure and civil engineering works, including transport
corridors, tunnels, ports, flood defenses, deep excavations,
underground structures and foundations for renewable energy
projects.

Many of these works play a critical role in climate-change
adaptation and mitigation, particularly in the context of flood
protection, coastal resilience, ground improvement for resilient
infrastructure and the development of low-carbon energy
systems

Collectively, the sector employs tens of thousands of
people across Europe and generates significant economic
output. Beyond its direct economic contribution, the
geotechnical contracting sector has a lasting societal impact,
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enabling safe construction in challenging conditions and
supporting the delivery of infrastructure that underpins
economic development and social well-being.

4 KEY CHALLENGES FACING SPECIALIST
GEOTECHNICAL CONTRACTOR

4.1 Managing Ground Risk and Technical Responsibility

Geotechnical works inherently involve uncertainty related to
subsurface conditions, ground behavior and construction-soil
interaction. Foundation contractors are often required not only
to execute works, but also to manage and mitigate these
uncertainties in close collaboration with designers and clients.

This necessitates early contractor involvement, open data
exchange and a collaborative project environment.

However, traditional procurement models frequently limit
such collaboration and allocate disproportionate ground risk to
contractors. Addressing this imbalance requires a re-evaluation
of contractual approaches and a stronger recognition of the
value of contractor expertise during the design and planning
stages.

4.2 Health, Safety and Environmental Performance

European foundation contractors operate under high health,
safety and environmental (HSE) standards, and continuous
improvement in these areas remains a central priority.
Achieving further reductions in accidents and environmental
impacts requires sustained investment in training, procedures,
monitoring and innovation, as well as a strong safety culture
throughout the supply chain

4.3 Sustainability and Competitiveness

Sustainability has become a central expectation from clients,
regulators and society. Also Specialist Geotechnical
Contractors are increasingly expected to reduce carbon
emissions, optimise material use and adopt circular-economy
principles. While these objectives are widely shared, their
practical implementation must consider technical feasibility,
cost implications and regional market conditions.

4.4  Digitalization and Artificial Intelligence

Digitalization is reshaping geotechnical contracting through
improved data acquisition, monitoring, modelling and project
management. Emerging applications of artificial intelligence
offer potential benefits in areas such as quality control, process
optimization and predictive maintenance. At the same time,
responsible implementation requires clear understanding of
limitations, data quality and ethical considerations.

4.5  Workforce Development and Attracting Talent

Like much of the construction sector, geotechnical contracting
faces challenges in attracting and retaining skilled
professionals. Promoting the technical, international and
innovative nature of the industry, alongside clear career
pathways and modern working practices, is essential to
ensuring long-term sector sustainability

5 ROLE AND MISSION OF EFFC TODAY

In continuity with its founding principles, EFFC acts as the
collective voice of European specialist geotechnical contractors
within the wider construction industry and in dialogue with
European institutions, national governments and regulatory
authorities. The federation represents member perspectives,
promotes best practice and supports the long-term development
of the sector.
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EFFC provides a structured platform through which
national federations can develop shared positions and exchange
experience. Key areas of focus include health and safety,
sustainability, technical workmanship and commercial
behaviour. Through consensus-building, EFFC supports its

members in improving performance while contributing
constructively to standards development and policy
discussions.

6 TECHNICAL WORKING GROUPS AND
KNOWLEDGE DEVELOPMENT

EFFC’s strong technical identity is reflected in its system of
working groups, established by consensus among member
federations and often developed in close collaboration with the
Deep Foundations Institute (DFI).

Key groups include:

e Technical Working Group, addressing execution
methods and European standards, with task groups on
concrete, supporting fluids, non-destructive testing and the
application of artificial intelligence.

e Sustainability Working Group, focusing on carbon
calculation, reporting methodologies and sustainability
guidance.

e Contracts Working Group, addressing commercial and
contractual challenges, including working platform
requirements.

e Health and Safety Working Group, promoting best
practice and recognising excellence through the EFFC
European Health & Safety Awards
Academic experts regularly participate in these groups,

and EFFC has commissioned targeted research from

universities on topics such as advanced working platform
design and numerical modelling of pile concreting processes.

The outcomes are consolidated into EFFC technical guides,

which increasingly serve as reference documents for European

standards and contractual specifications:

e EFFC/DFI Guide to Tremie Concrete for Deep
Foundations 2024 (3¢ edition and 4™ edition expected
in the early 2027).

This is an international reference guide for the design,
production, quality control, and placement of tremie concrete in
deep foundations. It includes: rheology, stability, mix design,
acceptance testing, sustainability, numerical modelling, and
results from full-scale trials.

e EFFC/DFI Guide to Support Fluids for Deep
Foundations 2022 (1% edition and 2" edition expected
in the early 2027)

A comprehensive guide on support fluids (bentonite and
polymers) for bored piles, barrettes, and diaphragm walls. It
consolidates international best practices and defines testing
criteria, performance requirements, and control procedures.

e EFFC/DFI Working Platforms Guide 2025 (2nd
Edition).

A key guide for the design, verification, and management
of working platforms for foundation equipment. It covers
safety, geotechnical aspects, materials, inspections,
responsibilities, and operational recommendations.
e EFFC/DFI Sustainability Guide No.l:

Reduction 2024 (2 edition)

Focused on the quantification and reduction of CO:
emissions in foundation works (materials, energy, logistics,
construction techniques).

e EFFC/DFI Sustainability Guide — No.2: Circular
Economy 2025( 2" edition)

Carbon



Covers principles and tools for applying circularity in
geotechnical works: material reuse, resource optimization,
waste reduction.

e EFFC/DFI Sustainability Guide — No.3: Climate

Adaptation &Resilience 2025 (1% edition edition)

The focus of this guide is on adapting our geotechnical
designs and construction practices to be more resilient to the
world that we will be living in where climate change is
occurring rapidly.

e EFFC/DFI Non-Destructive Testing (NDT) Guide —

publication early 2027

A complete guide on non-destructive testing methods for piles
and diaphragm walls (CSL, TIP, PIT, gamma-gamma).

A more extensive description of the guidelines and of the
work carried out by the various working groups is provided in
the article “Guideline work by EFFC and DFI — a practical
supplement to normative regulations”, presented at this
congress (K. Beckhaus, 2026).

Moreover, a working group dedicated to artificial
intelligence has recently been established with the purpose of
examining the current state of the art within the construction
industry and identifying development pathways for applications
of specific relevance to specialist geotechnical contractors.

7  COLLABORATION WITH DESIGNERS, ENGINEERS
AND ACADEMIA

The relationship between designers, researchers, and
contractors can be framed along two principal dimensions: a
strictly technical one and another linked to the contractual
management of a project.

7.1  Technical Dimension

From a technical standpoint, many academics have noted, the
geotechnical discipline is inherently interdisciplinary.

Terzaghi established the theoretical and scientific
foundations of modern Foundation Engineering, while at the
same time stressing the need to remain closely connected to
practice and to draw systematically on case studies. Throughout
his career, he consistently asserted the importance of balancing
theoretical understanding with practical experience.

More recently, Burland has reiterated in his publications
that the experience of the engineer—together with accumulated
knowledge of the construction system, the contractor’s
methods, and the equipment employed—exerts a decisive
influence on the execution of deep foundation elements,
particularly in relation to local ground conditions.

Returning to the broader theme of sustainability, and in
particular to the challenge of reducing CO: emissions, several
priorities are now shared across both Designers, Consultants
and Contractors.

These include:

e  optimizing design and construction methods to reduce the
amount of high CO: emission materials;

e promoting ground-improvement techniques as viable
alternatives to higher carbon emission solutions;

o extending the service life of existing assets by verifying
and re-certifying the performance of foundations already
in place;

e adoption of alternative materials with a lower carbon
footprint, together with strategies that encourage reuse
wherever feasible
In summary, effective geotechnical solutions rely on close

cooperation between contractors, consulting engineers,

designers and academic institutions. EFFC actively promotes
dialogue within the ISSMGE community, recognizing the
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complementary nature of these roles. Strengthening
collaboration ensures that research outcomes are practically
applicable and that design methodologies reflect construction
realities, ultimately leading to safer, more efficient and more
sustainable projects

7.2 Contract management

This topic has already been introduced in the first part of the
article, but from the EFFC perspective several specific aspects
deserve to be highlighted, since, in recent decades, contractual
dynamics in construction projects have become increasingly
contentious.

Clients tend to rely on competitive tendering processes
built around specifications that are either insufficiently defined
or excessively strict, combined with rigid procurement rules
that give diminishing weight to technical competence and
professional qualifications.

As a result, contractual frameworks often impose
unbalanced obligations, unrealistic schedules, and limited
access to mechanisms for managing change—whether related
to scope adjustments or unforeseen conditions. This situation
affects the entire geotechnical industry chain: consulting
engineers, main contractors, and subcontractors, including
specialist deep-foundation contractors.

Only in recent years have alternative procurement
approaches—such as ECI and Alliance Contracts—begun to
emerge, promoting more balanced contractual arrangements.
These models encourage a more accurate assessment and
management of contractual risks, a fairer allocation of
responsibilities, clear procedures for addressing genuine
unknown site conditions, and timely financial compensation for
their consequences.

Within this evolving framework, the role of the designer
and consultant become even more significant, particularly in
guiding stakeholders and facilitating early mediation through a
collaborative design process shared between client and
contractor.

A significant contribution to understanding the current
relevance of these new contractual approaches can be found in
the article “Consultants, clients and contractors: A seventy-year
revisit” presented at this congress (M. Bottiau,2026).

8 RELEVANCE TO ICSMGE 2026 AND
CONCLUSIONS

ICSMGE 2026 provides an important opportunity to highlight
the contribution of European geotechnical contractors to a
global audience. EFFC’s participation aims to share European
experience, promote collaborative approaches and reinforce the
importance of balanced risk allocation, sustainability and
technical excellence.

The European geotechnical contractor community plays a
vital role in delivering resilient infrastructure in an increasingly
complex and demanding context. Through cooperation,
knowledge sharing and engagement within the ISSMGE
community, EFFC will continue to support the evolution of
geotechnical practice for the benefit of projects and society.
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