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Introduction : « Ploegam » movie
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Experiments with machine equipped with automatic stop

Experiments carried out by various actors:
• Hydroskip dumper (03/2020)

BALFOUR BEATTY, SAFETY SHIELD GLOBAL (UK)
• Articulated dump truck (11/2020)

PLOEGAM, ARCURE and PON EQUIPMENT
(Netherlands)

• Hydraulic excavator (01/2021)
FLANNERY, ARCURE et X-WATCH SOLUTIONS (UK) 

• Wheel loader (03/2021)
REMONDIS, ARCURE et ZEPPELIN (Germany)

• Hydraulic excavator (10/2023)
KIWITRON and CGT S.p.A (Italy)
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Emergence of an offer from machine manufacturers

Machines on the market:
• Kobelco hydraulic excavator, since 11/2018,

not yet distributed in Europe
• Liebherr wheel loaders, since 01/2021
• Volvo wheel loaders, since 01/2023

Machines with collision avoidance systems 
announced by manufacturers:
• Bomag compactors (2024)
• Hamm compactors (2024)
• Wacker-Neuson dumpers (2024)
• Bobcat skid steers (2025)
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• In the event of a "retrofit" (automatic braking system used on an 
existing machine), the problem of maintaining CE conformity arises, a 
it is a substantial modification of this machine.

• Currently, there is only one family of machines for which automatic 
braking offered by manufacturers in Europe, wheel loaders.
What about other families?
What about other movements than the reverse mode?
What about the performance of the proposed systems?
Need to go faster and further

Conclusions at the end of the inventory



STOPCOLLISION

Need to go faster and further...

• Inclusion of engineering and 
experimentation work in the OPPBTP's 
@H2025 strategic plan

"It is proposed to work on the detection of vehicle-
pedestrian collisions with machine stop control, for 
which the technologies exist, but their implementation 
in the context of the construction site remains to be 
invented."

in the framework of Strategic Priority 3:
« Carry out prevention engineering for the professions 
of tomorrow, with the objective of integrated 
prevention from the design stage, driven by 
innovation »



Stop Collision 
Project
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Project goals

 Encourage equipment manufacturers to consider the elimination of collisions in
the design of the new equipment they will put on the market, so that an offer can
be developed that meets this need of the profession, and so that companies can
choose these machines, whether for purchase or rental.

 Promote the use of standardized safety components by the various stakeholders 
(manufacturers, dealers, equipment manufacturers) to move beyond the stage of 
driver assistance systems at the stage of safety systems, and thus achieve zero risk.

 Demonstrate the reliability of construction machinery with automatic emergency 
braking, under conditions of use that are those of construction sites.

 Encourage companies to buy or rent these "safe by design" machines, once these 
machines are available in the market.
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Project partners

Phase 1

 Equipment Directors of large companies

 Equipment Directors of the 2 rental majors

 Professional organizations

Phase 2

 Manufacturers' Professional Organizations: 
Evolis and Seimat

 Machine manufacturers
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Partner representatives
Construction companies

External Rental ManagerAdrien VACHERANDBOUYGUES CONSTR.
Technical Projects ManagerXavier BRUNBOUYGUES TP
Prevention ManagerOrianne HENRICHARIER
Equipement Innovations DirectorOlivier GUEZETCOLAS
Equipement DirectorFabrice BLANCEIFFAGE GC
HSE ManagerJoël DUFOUREIFFAGE GC
Equipement DirectorThierry ROBERTNGE
Equipment and Purchasing DirectorLaurent BOUHIER DE L'ECLUSESADE
HSE Manager France Nord AgencyLudovic SAVEANSOLETANCHE BACHY
Equipment Director Vinci Construction Grands ProjetsMarc BOHINVINCI CONSTRUCTION
Equipment Director Networks DivisionAnthony FLANDINVINCI CONSTRUCTION

Professional organizations
General SecretaryDavid LEMAIRECNATP
MSEQ ManagerMathieu ARMENGAUDDLR
HSE JuristMathieu DELARUEFFB
Technical and Innovation DirectorDominique CHEVILLARDFNTP

Rental companies
Equipment and Sustainability Group DirectorFrançois RENAULTKILOUTOU
Industries & Services Sales DirectorMarie-Line MOISONKILOUTOU
Regulation ControllerFrançois RIQUIERKILOUTOU
Equipment DirectorThierry LAHUPPELOXAM

Prevention Organizations
Stop Collision Project ManagerSébastien MARIEOPPBTP
Legal Field ManagerLouise ALBRANDOPPBTP
External Communication OfficerAnthony SAEZOPPBTP
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Key dates

02/2022 : Presentation at the Public Works Forum
06/2022 : Partner Buy-In
09/2022 : Launch of the project
12/2022 : Accident analysis
03/2023 : First Manufacturers’ ranking
06/2023 : Specifications “ Expectations of the branch "

Expleo deliverables
09/2023 : Results of the " users survey "
12/2023 : Points on the responsibilities of the different actors
04/2024 : Sharing of deliverables with the various manufacturers
2024 : Development of partnerships with stakeholders

adhering to the approach
2024-2025 :Experiments on flagship sites or for specific equipment

families

Phase I 
Production of 
deliverables

Phase II
Active
incentive



Delivrables
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Accident analysis 1 / 2

Objective: To collect factual data on equipment involved

• More than 170 machine-pedestrian collisions were recorded in France, 
in the EPICEA© database of the INRS and in OPPBTP AT database.

• This represents between 10 and 20 serious and fatal accidents at work 
per year.

• The most involved families of machines are the following:
- Hydraulic excavators > 6 T (58) - Graders (6)
- Telehandlers (31) - Hydroskip dumpers (5)
- Mini excavators ≤ 6 T (18) - Articulated dump trucks (5)
- Backhoe loaders (16) - Skid steers (2)
- Vibrating compactors (12) - Wheel loaders (2)
- Wheel loaders (8) - Bulldozers (2)
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Accident analysis 2 / 2
Collisions recorded

Sales in France per years
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Manufacturers ranking 1 / 2

Objectives:
=> To know the advances and developments of the various manufacturers
=> To challenge the manufacturers among themselves

First survey launched in 01/2023:
• Responses from 15 machine manufacturers
• Exchanges covered by NDA
• Anonymized classification communicated to each manufacturer

Second survey launched in 11/2023, to identify the obstacles to be 
removed on the diffusion of Collision Avoidance Systems and confirm the 
will of manufacturers on certain points: standards, inter-manufacturer 
work, Proof of Concept. Analysis of responses in progress
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Manufacturers ranking 2 / 2

 Surveys to be repeated to measure offer evolution
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Expectations of the branch 1 / 2

• Objective :
 To reach a consensus between different user companies to guide 

the work of manufacturers

• Specifications based on existing standards, and specifying the 
expected performance
• NF EN ISO 13849-1 :2016 : « Safety of machinery – Safety-related parts of control 

systems - general principles for design »
• ISO 21815-1 :2022 : « Earthmoving machinery — Collision warning and avoidance –

General requirements », not yet taken up by AFNOR in the French collection.

• Specifications that may form an appendix to the consultations of the 
companies
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Expectations of the branch 2 / 2
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Automatic Emergency Braking: A complex topic
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Expleo deliverables 1 / 2

Objectives :
 To take stock of the state of the art of automatic emergency 

braking(AEB) technologies used in the automobile
 To recommend viable technologies and system architectures to 

integrate these devices into construction machinery.

• Mission entrusted to Expleo, an engineering company specialized in 
"ADAS"(Advanced Driving Assistance Systems)
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Expleo deliverables 2 / 2

• State of Art (SoA)
Analysis and recommendation of adapted technologies

• System Specification Folder (DSS)
Requirements that the system must meet

• System Architecture Folder (DAS)
Possible architecture of a system and its physical components

• Validation strategy (PVAL)
Tests to which the system must be subjected during its development

• Economic feasibility study
Estimating the costs of developing a Collision Avoidance System
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User survey 1 / 3

Objective: To measure stakeholder interest in Collision Avoidance 
Systems, and to determine which machines and movements are the 
market expectations

 340 answers, the vast majority of which came from companies that use 
machines. The majority of contributors work in job-related jobs: site 
supervisors, construction site managers, etc,...

 The "Net Promoter Score" obtained illustrates a plebiscite of collision 
avoidance systems.
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User survey 2 / 3

Q: Would you use or recommend machines equipped with collision avoidance 
systems?
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User survey 3 / 3

Q: Select the 3 families on which you think Collision Avoidance Systems should be 
equipped as a priority (3 answers).
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Responsibilities of the actors 1 / 2

• Objective :
 Clarify the responsibilities of the various stakeholders 

(manufacturers, companies, operators,…) in the event of 
accidents related to the failure of a machine equipped with 
automatic emergency braking, through the analysis of 
regulations and case law.

• Case of an ex-factory Collision Avoidance System processed.
• Case of retrofit on an existing machinery non taken in account
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Responsibilities of the actors 2 / 2

• Findings:
•Collision Avoidance Systems are similar to fairly "classic" aggravating motion 
shutdown systems, such as a crane's state of charge (CEC) controller.

•We are not subject to regulations on autonomous vehicles and machines: 
there is a driver, who remains responsible for driving his machine.

•The acquisition or rental of a vehicle with a Collision Avoidance System will 
not impact an employer's safety obligation towards these employees.

Analysis shared with manufacturers' representatives with a view to a 
common position
Analysis of EVOLIS and SEIMAT feedbacks under progress.



Next Steps
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Next Steps

To continue and strengthen the active incentive (phase II)
• Share the results of our work, and the industry's desire to eliminate 

the risk of machine-pedestrian collisions, at Intermat 2024
• Publication of the deliverables produced on www.stopcollision.com
• Participate in the implementation of experiments and tests to 

accelerate the development of the offer for certain families of 
machines and on flagship sites
•Work undertaken with the SETVF with the manufacturers of road-rail machinery 
and to be undertaken for other families of specific machinery.

•Support of the project by the Société du Canal Seine-Nord Europe.

To work for the adoption of the ISO 21815 standard in the French 
collection by AFNOR.
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Part of SCSNE-OPPBTP partnership agreement

« In accordance with its innovation policy, signed by the Supervisory Board on June 
29, 2023, the Société du Canal Seine-Nord Europe confirms its support for the STOP 
COLLISION project. As such, it accepts that its operation will serve as a testing 
ground to carry out certain phases of the project under the leadership of the 
OPPBTP, in partnership with many partners. »

« The SCSNE supports innovation driven by companies that apply for its contracts. 
As such, innovations related to the prevention of the risk of vehicle/pedestrian 
collisions are taken into account in the criteria for awarding contracts and the 
rating of companies. With the contribution of the OPPBTP, it conducts information 
campaigns on the various innovative techniques prior to calls for tenders to enable 
candidate companies to initiate the necessary investments in order to meet the 
expectations of the canal market. » 




