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Guideline work by EFFC and DFI — a practical supplement to normative regulations
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ABSTRACT: This paper aims to highlight the relevance of the practical guidelines developed by the two international organisations
EFFC and DFI. The European Federation of Foundation Contractors and the Deep Foundation Institute, both recognised in the
geotechnical engineering industry, have joined forces to leverage the broad expertise of their members. This is reflected in a series of
practical supplements to normative regulations. The guidelines on working platforms, tremie concrete and support fluids for deep
foundations are well known and very helpful ‘on site’, while realistic recommendations in the sustainability guide can contribute to
reducing greenhouse gas emissions, and while the Carbon Calculator — a user-friendly and free tool — enables a neutral and systematic
assessment of the CO2 emissions caused by the geotechnical works. The latest project is a guide to be produced by the working group
on non-destructive testing of deep foundations. As with concrete and support fluids, a research programme is planned to support a
future second edition with fundamental findings on the reliability and sensitivity of indirect testing of completed works and possibly
their application to improve the verification of design assumptions regarding structural safety. The guidelines developed by EFFC and
DFI are not intended to replace standards, but rather to complement them with practical recommendations. Examples of the
implementation of technical preparatory work in standards include tremie concrete workability criteria merged into the European
concrete norm EN 206-3, and for performance criteria on support fluids or on the watertightness of bored-pile and diaphragm walls to
be implemented in the respective execution norms EN 1536 and EN 1538, both currently under revision.
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1 INTRODUCTION maintenance can be complex. As this concerns money and
liability, working platforms are often a contentious issue but
nonetheless one that needs to be addressed. This second edition
takes each step in turn and describes what good practice is,
incorporating the results of recent research undertaken by
EFFC, DFI and the industry.

Providing an adequate and safe working platform is

The European Federation of Foundation Contractors (EFFC)
and the Deep Foundations Institute (DFI) are two leading
organisations in the geotechnical and deep-foundations sphere.
EFFC represents over 370 specialist foundation contractors
across Europe engaged in foundation construction and

geotechnical works, with its mission to improve technical
competence, workmanship and health & safety [effc.org]. DFI
is an international multidisciplinary association of contractors,
engineers, manufacturers, suppliers, academics and owners
active in deep foundations. DFI offers a wide range of member
resources, events, publications and technical committees
covering deep foundations and ground-improvement [dfi.org].
Together, EFFC and DFI collaborate on key industry
initiatives—such as the joint EFFC/DFI task groups that
develop guidelines to supplement existing normative
regulations. This paper shall give some insight on the aim,
purpose and scope with main statements of active groups
having worked on working platforms, tremie concrete, support
fluids and others. This collaboration underscores their shared
commitment to raising industry standards, promoting
innovation and addressing sustainability in geotechnical
engineering. Their high ambitions have been successfully led to
incorporating individual recommendations into generally
accepted national standards, respectively European Norms.
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Figure 1. logos of the two organisations EFFC and DFI
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2 WORKING PLATFORMS
2.1 Aim, scope and purpose

On a typical construction site, the provision of a safe surface to
work on involves and affects a number of the contracting parties
(the client; principal designer; general contractor; specialty
contractor; platform designer; platform installer or earthworks
contractor; platform tester and platform maintainer), and as a
consequence, the organization of its design, installation and

fundamental, but we also have a duty to install sustainable
solutions that take into consideration the use of natural
resources and the total cost of the solution. It is therefore
important to have good site investigation, equipment loading
parameters and appropriate design methods that will enable an
engineered approach, that will avoid overly conservative
designs. On site, best practice should be implemented for the
platform installation, testing and maintenance. Edition 2 aims
to provide guidance on all of these topics.

2.2 Main statements

The following shall reflect the main statements of the Guide,

and the maybe “most important” Figure 1:

a. The working platform is temporary works, and its design
must be managed as such.

b. A platform design needs to be carried out by a competent
geotechnical engineer.

c. A safe and economical design will save cost and be
sustainable.

d.  Care needs to be exercised to ensure that the track
loading input, the platform and subsoil parameters, and
the safety factors are compatible with the chosen design.
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Figure 2. Steps in promoting effective working platforms.
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2.3 Concluding remarks

Task group members included engineers, contractors, and
equipment suppliers from around the world. Scientific research
was provided from academia in Germany.

The adoption of platform design and testing varies across
the world. Some regions have well established good practice,
and it is hoped that this guide will promote other countries to
adopt these protocols and implement them in their own way.
As an observation, the second generation of Eurocode 7
includes the design of embankments and reinforced fills. It
remains to be seen if the national annexes will use this standard
to cover the design, installation, testing and maintenance of
working platforms in the future.

A well designed and constructed working platform will
make construction safer and more efficient for all involved
parties.

3 TREMIE CONCRETE

3.1  Aim, scope and purpose

In more than 10 years, the joint EFFC/DFI Concrete Task
Group, founded to reduce defects in deep foundations, has made
great efforts to establish a Guide to Tremie Concrete for Deep
Foundations, up to date in its 3rd Edition.

The Tremie Guide advice, among others, on design
considerations, regarding the detailing of the reinforcement,
mainly on specific testing for fresh concrete placed under
submerged conditions but is also extending towards executional
aspects and testing of completed works.

3.2 Main statements

A comprehensive history on the Tremie Guide with its main
statements is given in Beckhaus (2024). The following shall
reflect the main statements of the Guide’s 3™ edition:

a. The reinforcement cage must allow the concrete to flow
through and around the bars.

b. The Guide follows a performance-based approach to
design concrete with the necessary workability, stability
and workability retention.

c.  For fresh concrete testing, more than just consistency
testing is demanded.

d. Based on extensive and reliable suitability testing, the
effort on site can be reduced to kind of “identification
testing” to prove that the supplied concrete is the same
concrete.

3.3 OQutlook

A 4th edition is currently in preparation, extending on recent
learnings from Numerical Modelling, and shall assist in
interpretation of concrete flow mechanisms made on the basis
of realistic computer simulations. Only when flow mechanisms
have been fully understood, the group may give advanced
recommendations.

Conclusively, the aim of the on-going numerical modelling
is to provide additional recommendations regarding:

e  Maximum concrete retention time in large excavations.
This parameter study might provide deeper insight on the
“consumption” of concrete batches, during placement, in
the cover zone, as well as on the sensitivity of concrete
flow depending on a non-reversible “structuration” of
concrete in its fresh state.

e Passing ability and flow mechanisms vs. clear spacing of
reinforcement bars. This focus is on the evaluation of
minimum rebar spacing as well as the influence of
multiple reinforcement layers, see Figure 2.
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e  Effect of embedment length of tremie pipe in concrete
and of their asymmetrical position in longer panels.
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igure 3. Concrete flow out of the tremie I;ipe and through three
layers of reinforcement in a bored pile (radial simulation)

3.4 Concluding remarks

Task group members included engineers, contractors, and
consultants from around the world. Scientific research was
provided from academia in USA and Germany.

Already from the 1st Edition in 2016, the Guide has
focused on improving the quality throughout the whole process
of in-situ casting of deep foundations. To do so, the Guide has
always been intended as a practical addition to existing
standards, not a substitute.

However, the Guide assists individuals and corporations
involved in the procurement, design, and construction of bored
piles and diaphragm walls including Owners/Clients,
Designers, General Contractors and Specialist Contractors.

It should be mentioned that essential recommendations of
the task group, in particular regarding concrete cover, and
testing of fresh tremie concrete have been or will be taken over
into the European standards on concrete and execution of bored
piles and diaphragm walls [FprEN 206-3, prEN 1536, prEN
1538, future ACI336].

4  SUPPORT FLUIDS

4.1  Aim, scope and purpose

The Support Fluid Task Group was established to update and
consolidate the state of the art in the specification, use, and
management of support fluids in deep foundation works.

The group aims to improve construction quality, safety,
and sustainability through better understanding of the support
fluid properties and interactions with grounds.

4.2  Main statements

The main statements in the “Guide to Support Fluids for Deep

Foundations" are:

a. Guidance on selection (figure 4), preparation, and
management of bentonite and polymer fluids.

. Standard and non-standard testing methods.

c. Recommendations for excavation stability, filter cake
formation, and concrete-soil interface quality.

d.  Sustainability, Environmental and safety considerations.

4.3 Outlook

A new, 2" edition is to be published in 2026, which shall give
an update of the state-of-the-art use of support fluids compiling
lessons learned from an intensive field research study that
allowed us to implement a detailed testing program on more
than 15 sites in both North America and across Europe.



Support fluids management must be considered at each stage of
the construction process from design to execution. Support
fluids management requires proper fluid specifications and
quality control procedure at each stage of the execution process.

The guide will detail how ground conditions, design,
excavation tool and environmental aspects of the project are
linked with the support fluid selection. New edition of the guide
emphasizes the different stabilization mechanisms of support
fluids. It will also promote sustainable fluid selection, safety
and environmental responsibility.

Edition 2 will also provide more guidance on the support
fluid specifications with tables indicating fluid properties
recommended values such as Marsh Viscosity and density.
Support fluid task group work has allowed us to give a better
understanding of the support fluid types and it is expected that
this will translate into updated materials sections of the future
updates of European execution standards.
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Figure 4. Support fluid choice related to soil type; excerpt from
table 5 from the Support Fluid Guide (ed 1) with associated assessment
for bentonite or specific polymer type regarding its applicability

4.4  Concluding remarks

The Support-Fluid task group presently consists of 41
international experts from contractors, consultants, suppliers,
and academia.

Following the release of the 2" edition, the group will
remain active as there are still areas where the group will have
to focus on design considerations depending on the support
fluid type, updating calculation rules for concrete —
reinforcement bond and anticipating environmental aspects and
limitation on fluids choice coming from local regulations.

Like the concrete task group, also the support-fluid task
group managed to convey essential recommendations to
normative regulations. In the future execution norms for bored
piles and diaphragm walls, the relevant clauses and tables with
acceptance criteria will read equivalent for bentonite-based and
polymer-based support fluids [prEN 1536, prEN 1538].

5 WATERTIGHTNESS

5.1  Aim, scope and purpose

A group under the umbrella of the EFFC Technical Working
Group has worked out a document embracing the state-of-the
art control and assessment of watertightness in embedded
retaining walls, across Europe.

5.2 Main statements

It’s been identified that definitions, specifications, procedures

to achieve a certain watertightness, evaluation and assessment

of achieved watertightness after completion of the geotechnical

works may vary. Main statements can be listed as follows:

a. The design shall consider that diaphragm walls cannot be
expected to be completely watertight
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b. The design should balance the design specification
against the feasibility of lower degrees of watertightness
under the specific given conditions, including the ground
conditions, limitations in the construction method and
water pressure on the constructed wall.

c. To meet sustainable goals, and possibly also to optimise
economics, only the necessary watertightness should be
specified.

d.  Where no degree of watertightness is specified, walls
need to be technically watertight, i.e. no solids shall be
transported through the wall potentially causing
instability of the structure or around.

The below sketch may illustrate which paths water can take to
ingress into a pit. Only the group of ingress paths through the
wall material (a), between panels, i.e. through the joints (b) and
through box-outs, recesses or other elements incorporated in the
wall (c) should be related to

Figure 5. Potential water ingress paths for retained embedded walls

5.3 Concluding remarks

With the revision of the European norms for the execution of
bored piles and diaphragm walls, additional regulations with
regards to watertightness of bored-pile and diaphragm walls
have been drafted, including the above main statements.

In order to ease the introduction of these new-established
rules and, with the same intention as EFFC guides are
established, to provide background information and assistance
to those involved in designing, constructing, and assessing the
watertightness of such structures, the main content of the
document provided by the EFFC TWG, has been consolidated
and merged into an informative annex of the respective
execution norms [prEN1536, prEN1538].

6 SUSTAINABILITY & CARBON CALCULATOR

6.1  Aim, scope and purpose

The aim of the sustainability guides is to present practical,
actionable guidance that helps geotechnical companies improve
their sustainability. The Task Group aligns these guides to the
UN Sustainable Development Goals, further focusing on the
most material goals for geotechnical companies.

The Carbon Calculator Task Group recognizes and
emphasizes the elevated awareness of and need for carbon
emission calculation, reduction, and reporting. This initiative is
meant to help members to satisfy procurement and contracting
requirements as well as to meet internal, local, regional,
national, and international climate goals. Its scope of works
includes updates to the structure, access, database connectivity,
documentation, security, and hosting of the new Calculator.



6.2  Main statements and outlook

With regards to the sustainability guides the following list gives
a brief overview of what is available today or can be expected:
Carbon reduction guide — complete

Circular economy guide — complete

Climate adaptation and resilience guide — design stage

Water guide — review stage

Nature guide — writing stage

Wellbeing guide — writing stage — call for volunteers

Gender equality and reduced inequalities — writing stage

— call for volunteers

The Carbon Calculator task group plans:

h. to modernize the existing Calculator with the current
state of practice in life cycle carbon assessment,

i.  toredevelop the existing Calculator as a web-based
application to expand usage, capabilities, and industry-
wide efforts to address climate change, and

j.  to solicit and manage the services of a web development
consultant to perform the Scope of Work.
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Figure 6. Project logo for the Carbon Calculator

6.3 Concluding remarks

The Sustainability Task Group with its wide range of topics use
a common “what, why, how, measure” approach to address
sustainability goals in each guide listed above, and will
continue their work to establish the individual guides answering
the questions:

e  What is this specific Sustainable Development Goal?
What impacts do geotechnical companies have on this
goal?

e  Why does this area of sustainability matter to
geotechnical companies? Why would geotechnical
companies bother to improve this area of sustainability?

e  How can geotechnical companies reduce their impact and
move to have a positive impact on this area of
sustainability?

e What metrics can geotechnical companies use to measure
their progress and set targets on this area of
sustainability?

The Carbon Calculator Task Group started its activities
already in 2011 and has presently 21 members. Whilst the
EFFC/DFI Carbon Calculator for Geotechnical Construction
was the first tool in the world dedicated to the evaluation of
carbon footprint specifically in geotechnical sector, the group
takes on and anticipates new developments e.g. through new
geotechnical design code in Europe raising sustainability
aspects and will further improve the Calculator.

7 NON-DESTRUCTIVE TESTING

A Task Group constituted in December 2024 with the aim to
prepare a guideline on Non-Destructive Testing (NDT) for deep
foundation elements (D-Wall panels and Bored Piles). The
guide is intended to cover commonly used NDT methods and
extends to the assessment of repair requirements and action
plans with examples of remediation. The first edition, based on
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current state-of-the-art knowledge, will inevitably have gaps in

interpreting NDT results for the acceptance of completed

works. A second edition will integrate targeted R&D results to

enable:

e Scientific, reliable quantification of element integrity
from NDT data plus defined supplementary information.

e Recommendations for probabilistic service-life design
grounded in verified structural conditions.

& CONCLUSIONS

The EFFC and DFT's continuous work on technical topics with
a series of objective practical guides and their regular review
has led to the successful integration of practical regulations into
standards, resulting in improved knowledge in the design and
implementation of geotechnical solutions and ultimately higher
work quality.

After publication is before publication. As with the Tremie
Guide, some working groups begin work on the next edition
even before the previous edition is published. However, new
topics are also addressed for which, in the opinion of EFFC and
DFI, a holistic approach in the form of a technical guideline will
lead to better collaboration within the geotechnical community.
In this respect, the same community can look forward to the
next guide, which aims to set new standards for non-destructive
testing.
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