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ABSTRACT: Contractor geotechnical engineers are in a unique position to foster sustainability, if only because they are at the junction 
of design, methods, calculation, construction, testing, monitoring, safety, and sustainability. That is why geotechnical engineers have 
a decisive role to play in sustaining environmental processes. In their professional duties their roles include the following missions: 
enlighten clients, educate students, train colleagues, participate in standardization, collect information, not forgetting to always keep 
their geotechnical engineer spirit. It is crucial to maximise efforts to lead to more efficiency and fulfil the requirement of the clients 
(owners, contracting authorities, and prime contractors), whilst also complying to standards and local specificities.  
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1 INTRODUCTION 

Most geotechnical engineers are aware of the climate imbalance 
and of the absolute necessity to act now to limit the resource 
depletion and stay below the two-degree target. However, some 
feel powerless: first because the impacts of their potential 
actions may seem insignificant; that could be answered by 
putting the importance of small gestures in the forefront. 
Interesting references on this topic include the hummingbird 
Amerindian fable (Rabhi, 2006), or the story of the missing 
drop (Mother Teresa, 1975). They also feel helpless because 
many environmental initiatives are not their decisions, such as 
the resolution to use low carbon concrete for a specific project, 
or to invest in construction equipment electrification, etc. The 
purpose of this article is to make geotechnical engineers realize 
that they can play many decisive roles to foster sustainability. 

2 WHY ESPECIALLY GEOTECHNICAL ENGINEERS? 

Why are geotechnical engineers in such a unique position to 
move into action? 

2.1 Specialist contractors  

Their status, as a specialist contractor, allows them to be 
directly implicated in various projects, sometimes at different 
stages of the project’s life (upstream, call for tenders, execution, 
operation stage). Many foundation contractors have more than 
sixty years of experience in carrying out diaphragm wall, 
grouting, piles, and deep mixing. Geotechnical engineers have 
also decades of experience in calculating, challenging, 
questioning and monitoring. Some of them have also made 
post-construction calculations by comparing estimated 
deflections and stresses (from initial calculations) to measured 
deflection and stresses (from geotechnical monitoring).  

They also visit jobsites, participate in conferences to 
understand what is achieved elsewhere by competitors 
(benchmarking) or studied by academics. Moreover, they fill or 
at least have access to data bases of soil reports, trial load tests, 
experience reports etc.  

2.2 Analytical ability  

Geotechnical engineers use their considerable experience to 
scrutinise soil parameters and offer improved alternatives to the 
basic scheme. The purpose is not to contradict: the best way to 
make eco-design is to challenge the main assumptions, such as 
geotechnical parameters, deflection limitations, etc. As a matter 
of fact, foundations contractors have a good balance between 
experience and relative competencies: they know what is 
feasible or not, what the risks are, and what is over specifying.  

Geotechnical engineers are trained to have a global 
judgment, as many parameters count. Therefore, they will pay 

attention not only to carbon emissions. Another example being 
the extracted water volume: concerning the construction of a 
deep car park, geotechnical engineers are conscious of the large 
volumes that will be extracted from the enclosure during 
months or years before the dewatering pumps stop and the 
structure completion. That is how they grasp each new project 
with a wide perspective based on previous experience and 
lessons learned. They can appreciate the «real life» impact that 
another partial safety factor could cost in terms of concrete and 
steel.  

Their reflex is to search and try to put in place only what 
is strictly necessary, according to regulations: they know that 
enough is better than too much. Efficiencies apply to water, 
materials, and have an impact on energy saving, climate 
change, pollution etc. 

2.3 Observational Method supporters  

Geotechnical engineers favour the Observational Method as 
defined in Eurocode 7. The Observational Method is a 
“continuous, managed, integrated process of design, 
construction control, monitoring and review that enables 
previously defined modifications to be incorporated during or 
after construction as appropriate” (Nicholson et al. 1999). It is 
a powerful tool for driving performance-based designs (Munn 
et al. 2024), and therefore for adjusting quantities. Examples of 
this approach might allow the saving of a row of temporary 
struts after analysis of inclinometer results, or for a grout plug 
to be deemed unnecessary following a pumping test. 

2.4 Humble 

Despite all the aforementioned competencies and attributes, 
geotechnical engineers remain grounded and conscious that 
sites can always display more complex geotechnical behaviour 
or unforeseen characteristics. Geotechnical engineers 
sometimes adjust their design to the adjoining structures and 
special works behaviour during construction. This unique 
combination of competency and humility defines an effective 
geotechnical engineer. 

2.5 At the crossroads 

Geotechnical engineers know the construction constraints and 
costs, and have proximity with business development, sales and 
operations. Thus, geotechnical engineers are at the junction of 
design, methods, calculation, construction, testing, monitoring, 
safety, and sustainability.  

Geotechnical engineers have a responsibility to use all of 
their competencies and relationships to maximise 
environmental initiatives. 
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3 WHAT ROLES? 

Geotechnical engineers should influence the environmental 
processes of job sites. As a matter of fact, this is one of their 
duties: geotechnical engineers should not stay passive, as there 
is so much to do apart from pressing calculation buttons. 

This article describes six main roles that geotechnical 
engineers should fulfil to sustain environmental processes, look 
for more efficiency while achieving the requirement of the 
client, whilst also complying to standards and local 
specificities. The purpose is not to pick one role and to apply it: 
the aim is to use all experience and influence to maximise the 
initiatives.  

1. enlighten clients, 
2. educate students, 
3. train colleagues, 
4. participate in standardization, 
5. collect information, 
6. keep their geotechnical engineer spirit.  

It comes of course in addition to geotechnical engineers’ 
professional duties of optimising infrastructures (cf. §2.2 and 
§2.3) that although it seems an obvious role, it turns out to be 
not so easy in practice. 

3.1 Enlighten clients  

Foundation contractors cannot act on their own to embrace 
sustainability and reduce CO2 production in foundation design 
and execution, as they often intervene at the end of decision 
making. Geotechnical engineers should help convince clients 
that the effective path is thorough collaboration. There are 
many ways (early contractor involvement, etc.) to bring more 
geotechnical expertise at upstream phase, push designers to be 
less over cautious, and maximize the possible quantities 
optimizations. It will invariably lead to lower costs and a win-
win situation. 

Several opportunities exist: open to alternative solutions, 
express clearly what the fundamental purpose is, do not limit 
minimal dimensions where not imposed by applicable 
standards, do not ask for what is not needed, be rational and not 
too conservative on geotechnical parameters, etc. (Vidil, 2025). 

Geotechnical engineers should meet external stakeholders, 
for example during conferences or specific seminars, in order 
to discuss and understand each other’s perspectives.  

3.2 Educate students  

The role of geotechnical engineers is also to enlighten 
colleagues in the making, whatever their future jobs may be. 
The story telling is easy with case studies from the design of the 
project to the long-term behaviour of a structure. Education to 
challenge input data, alternative solutions, orders of magnitude 
and sufficiency is the key, and it should be taught as soon as 
possible. 

3.3 Train colleagues 

It is crucial to enlighten colleagues and help them appreciate the 
importance and benefits of environmental approach, and one 
way to bring everybody on board is to talk about business: 
economy and ecology may overlap. Geotechnical engineers 
should also motivate their colleagues by telling them all their 
quantities optimisation counts. Moreover, they should be 
proactive, and not only followers: they have got the 
responsibility to challenge their company with forthcoming 
topics, such as water consumption reduction on site. 

3.4 Participate in standardization 

Many geotechnical engineers are members of European 
committees, National commissions, or specialist foundation 

contractors' federations; they should stay vigilant during the 
writing of each standard or recommendation (new document 
and revised version), so that the future edition doesn’t lead to 
additional quantities (concrete, steel), except if it addresses a 
particular issue of observed pathology. But in all other respects, 
they should strive not only for ease-of-use, but also to limit the 
habitual trend of cement or steel quantities increasing at each 
new Eurocode revision. 

3.5 Collect information 

Geotechnical engineers ought to collect (and organise/analyse) 
test results, monitoring, construction drawings, etc. that will be 
crucial for future evolutions of the structure: it could be change 
of destination of the structure, foundation re-use or simply 
remediation, or restoration. 

3.6 Keep the geotechnical engineer spirit 

They should not stop to look for optimization, because when it 
comes to resources' depletion, the main lever is the reduction of 
quantities in job sites. They may get closer to geotechnical or 
sustainability communities to get some new ideas or simply 
interact, share experiences and regain motivation from other 
colleagues, as sometimes one can feel powerless due to the 
contractual conditions, the lack of understanding or due to time 
constraints in answering to a call for tenders.  

4 CONCLUSIONS 

Contractor geotechnical engineers are in a perfect place, with 
one foot on site, and one foot in the office. Moreover, they have 
a mentality to analyse and challenge, and therefore they have a 
responsibility to shake up habits and to optimise projects. 

They are motivated by belonging to the company that will 
construct a part of project, so that every save extracted water 
cubic meter, steel tons, or concrete cubic meter, etc. will be 
directly a cost saving for its company. 

Geotechnical engineers should continue to collaborate 
with colleagues, clients (owners, contracting authorities, prime 
contractors), and students; deliver presentation in conferences, 
participate busily in European Committees, National 
Commissions, specialist Foundation Contractors' Federations, 
etc. In short, they should strive to have a ubiquitous influence 
and share their unique experiences and competencies as widely 
as possible. 
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