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Methodology for the BIMplement pack implementation

1.  Executive summary

Work package 3 made a large review of available training contents and pedagogical tools links
with airtightness and ventilation issues.

This D4.5 deliverable outlines the methodology that shall be applied by the BIMplement workplace
trainers. It aims at helping BIMplement trainers to set up their own training programme.

First, it describes the process that BIMplement trainers have to follow in order to get a good view
of the project and of the involved stakeholders. A specific table have been designed to help
BIMplement trainer to set the BIM and nZEB skills of each stakeholders. This table will be
improved in response to site experiences feedback.

An important focus is given to BIM training as this topic is rarely developed. Several points are
presented and discussed : the BIMplement trainers skills, the guideline to adapt BIM training to a
site, the adaptation of a BIM model to answer the airtightness issue, the framework for setting a
training programme for on-site workers.

The Qualification Framework issued from Work Package gives a set of data that can be introduced
in the training delivered on site about Airtightness and Ventilation.

In addition, issued from the site experimentations, the “BIMplement Kit" have been created to
answer the needs of building companies that wish to implement training sessions, by themselves,
toward their employees, during small Thour sessions, implemented directly on the construction
site.

This approach aims at alignment and harmonisation of different trainings for comparisons to be
made during WP5.

2. Introduction

2.1. Reminder of BIMplement objectives

The project objectives are to enhance nZEB construction and renovation, while easy up
collaboration and up-skilling of stakeholders.
» The focus will be given to two major subjects, that will have a great influence on the nZEB
result : ventilation and airtightness.
* BIM modelling and BIM model use will be the essential tools that will allow all stakeholders
to collaborate
The main concerned stakeholders to reach these objectives are the building companies who work
on site. The training sessions will be, preferably, carried out on the working site. The training
program will have to take into account the local working situations that should be improved
following this up-skilling.

2.2. The two complementary approaches developed in BIMplement

Two complementary approaches have been developed in BIMplement to reach the assigned goal.
Both aims at workforce development, with a focus given to building companies, and in particular
to blue collars workers who, very often, have little access to training.
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During the project, work package 2 and 3 have developed a methodology that links the skills
needed on the construction site to implement a certain task to the training courses and tools
available in the different countries.

This Qualification Framework (QF) has been established for the 2 specific subjects on which
BIMplement is putting the focus : ventilation and airtightness.

In addition, the methodology will propose to “use BIM as a carrier” for this QF, by linking the QF to
the BIM objects in the BIM models (Fig.1), so as to have a direct information of the skills needed
for implementation of such an object. This part of the methodology will be tested selected pilot
projects.

D3.1& D3.3 D3.2 D3.4 D3.5 D4.5 D4.6
Qualification on Usable content Usable tools How to connect Tools and Guide with
nZEB linked to the and learning content and content implemen-
airtightness Qualifcation methods tools to the connected with tation scripts
and ventilation Selected tools sites using BIM the sites in based on
and learning BIMplement on-site
methods scripts experience

lllustration 1: From Qualification -to- a tool selection -to- implemented tools -to- usable
implementation scripts (WP3)

The second approach is especially developed in this deliverable. BIM process in a construction
project is considered as a very useful tool to limit design errors and conflicts between different
trades. In fact, it appears that in many cases, each trade (structure, MEP, electricity, exterior
networks ..) know perfectly how to handle their own issues, collaboration and interface
management between trade teams is a real weak point. Lack of collaboration is the origin of many
problems on site where workers have to implement ill-appropriate solutions for issues that have
not been foreseen at the design level, or workers to not have the technical information to do the
job, or even, they do not have the skills to perform the work. This entails additional unnecessary
expenses, and loss of quality in terms of nZEB objectives.

The implementation of a BIM process is a real efficient solution to answer these issues. Recent
feedbacks show that up to 80% of the on-site troubles can be eliminated from the beginning if a
BIM process is correctly implemented.
This means that :

 all stakeholders are involved in the process : client, project manager, building companies

« all levels are involved, and in particular for building companies, from the manager to the

blue collar workers
» all trades are concerned, and made conscious of their impacts on the other stakeholders
» the whole process has to be framed by written and clear specifications

This “BIM as a tool” approach is explicated in this deliverable. It aims at presenting the different

types of training to be implemented, depending on the project, the stakeholders, and their skill
levels. These training are focused on BIM (adapted uses at the different phases of the project, and
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in relation with the different stakeholders), but, as often as possible, demonstrations will be done
on ventilation and air-tightness with the help of the WP3 (first) approach.

In their way, both approaches are perfectly complementary and aims at improving cross level and
cross trade collaboration to enhance nZEB construction and renovation.
In Annex 6 : BIMplement approaches on BIM, a mind map presents these 2 approaches.

2.3. Complementary approach between D4.2 and D4.5

2.3.1. BIMplement coach and BIMplement trainers

The definitions of the BIMplement project stakeholders, with reference to the Grant Agreement,
are the following :

- The ‘BlMplement coach’ will be in charge of implementing the BIMplement project in its territory
by mobilising stakeholders, finding and documenting potential field labs and experimental sites,
and by coordinating the implementation of the project in its territory.

- The pilot field labs will be national or regional BIM-learning Centres or on-site construction
projects where the trainings of ‘BIMplement workplace trainers’ and the first tests of the tools and
learning methods of BIMplement will take place. A possible additional stakeholder has been
introduced : the ‘BIMplement master trainer’. When it appear useful, Master trainers may train
BIMplement workplace trainers who will implement on blue collar training. Such a solution has
been developed in France where 30 projects are expected.

- For the implementation at the experimental sites, ‘BIMplement workplace trainers’ will be
responsible for the training implementation on each experimental site. The BIMplement workplace
trainers will receive assistance of Alliance Villes Emploi, ASTUS, and the other members of the
consortium.

2.3.2. D4.2 and D4.5 contents and targets

D4.2 is ONLY dedicated to BIMplement coaches. The training element related to BIM are basic,
and only drafted to give the some basic skills to the BIMplement COACHES.

in fact, in order to convince owners, projects managers or building companies that do not have
basic knowledges on BIM, they may/will have manipulate a viewer to show what is a BIM model.

However, in some countries, both during the BIMplement project and later when diffusion of the
methodology, BIMplement coaches AND BIMplement trainers may be the same person.

This is also why reference to the initial project diagnosis is given both in D4.5 and D4.2. This
diagnostic is necessary to identify the pilot and experimental field lab ... and later on, have a global
view of the projects where the BIMplement methodology will be implemented.

D4.5 is dedicated for BIMplement MASTER trainers, and partly for the work place BIMplement
trainers when (and because) they are supervised by a BIMplement Master trainer.
It presents the questions the trainer has to wonder about, gives examples of what can be found in

the BIM models, and explain how to present these points to the whole stakeholder chain.

D4.5 gives a detailed content of:
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- how the BIMplement (Master) trainer will analyse the project context

- what should be the BIMplement trainer pedagogical and technical skills

- canvas of a BIM training course, including a whole set of the different points the BIMplement
trainer may encounter when he analyses his project (§6)

- detailed list of the data to be collected and analysed, related to ventilation and airtightness (§7)
It has to be noted that §6 and 7 correspond also to what would be included in a training session
for design office and project manager in order, for them, to design a more adapted BIM model for
on site use

- and finally, (8), gives a detailed content of the training sessions to be given on site, for blue collar
workers to use a BIM model

3.  Presentation of the BIM centred training

3.1. Reminder of BIM objectives in BIMplement

The BIMplement BIM objective is quite innovative, because it aims at introducing BIM down to the
working site level.

However, because BIM is not yet currently used in all countries for building projects, in addition to
training building companies and their salaries, it might be necessary to organize some special
awareness and training sessions for the clients and/or for the project managers.

3.2. Different type of training courses, focused on BIM learning

The BIMplement pack aims at describing the training process that will be implemented for a
construction or renovation project.

The training content will be very dependent on the project context and stakeholders. This is why it
appears necessary to study all possible cases that may occur.

The pilot and experimental projects will be the place to test the BIMplement methodology and test
its adaptability to different contexts.

This training process may also give rise to new up skilling needs that will be shared with other
actors of this BIMplement training process, namely in the fields of ventilation and airtightness.

3.3. Project classification

Based on the analysis of the different pilot and experimental projects achieved during the
BIMplement project, an innovative “BIMplement implementation script” will be proposed. It will
consist in four parts.

1. The project description

2. An analysis of current status quo

3. The BIMplement recipe (what and how will be addressed the BIMplement issues)

4. A post BIMplement evaluation

The pilot and experimental projects will be documented as much as possible (training session
documents, BIM models, technical documents, data for BIM object, in particular for ventilation,
inserted technical document both for ventilation and airtightness, and placed different BCF notes
to underline some technical problems - see § 4 & 5-...). These data will provide a large quantity of
examples that will serve as pedagogical bases for the BIMplement trainers to prepare and design
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their future projects training sessions.

A final version is presented as a table (Annex 3 : Table for the BIMplement project classifications
“maturity scan”), and will be filled up at the beginning of the BIMplement project by the trainers in
order to present each project in context. In addition, trainers will collect all training courses and
resources corresponding to these projects.

Afterwards, the so-constituted data base will propose different context typologies to the future
trainers. They will be able to find those most adapted to their own project, and will be able to
design their training courses based on the corresponding projects.

The parameters to be collected, and then used in the table, will range from 1 (very low), to 5 (very
important) :

» the client's and project manager’s expectations in terms of BIM

» the BIM model quality

» BIM skills and knowledge of the different stakeholders

 ability to use viewers and collaborative platforms

* nZEB building awareness

» ability to use numeric tools on the working site

This tool (Annex 3 : Table for the BIMplement project classifications “maturity scan”) has been
improved all along the BIMplement projects. The first French pilot projects (Arras-Zodiak, Dijon -
Carrousel and Voreppe-residence) and Polish projects have been used as first tests.

The project and its stakeholders

4. The project context

There will be two main project families.

4.1. An architectural BIM model only

In this case, the project BIM model will be designed by the architect only, who will also provide a
set of plans and documents who will specify what are the objectives to be reached in terms of
ventilation and airtightness.

For such a project, the client and/or the architect are willing to set up a BIM process with the
building companies, with NO obligation. The objective is to increase the companies * skill in terms
of BIM use on site and improve on-site collaboration and so final building quality.

The focus on ventilation and airtightness will be brought up during the training sessions so to
demonstrate BIM use efficiency.

This kind of project will certainly be the most common for the next few years. It request “modesty”
within BIM process use, but it will have a real important impact in the SME and craftsmen network.
Such a case study will be developed in different pilot projects (see D4.4). An example of adapted
training programme is given in Annex 1- example of Zodiak project.

4.2. Contractual BIM process implementation

In this case, one or several stakeholders already have some BIM skills and decide to implement a
BIM process under contractual document involvement that will commit all stakeholders.
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The aim of the training course will be mainly directed toward building companies to make them
understand the interest of using BIM models within their on-site practices. That is :

Improve BIM models for those who will have to design a trade BIM model. The focus on
ventilation and airtightness will be done by connecting the corresponding BIM objects with
instruction materials, detailed implementation plans or sketches, and inspection guidelines,
in order to enrich the BIM models ?

Then, the on-site trainings will use these enriched BIM model to demonstrate the interest of
using BIM on site, and explain specific technical issues about ventilation or airtightness.
and for the other companies, use the available BIM models for a better cross-skill
collaboration and anticipation, in order to easier reach the quality objectives.

Such a case study will be developed in different pilot projects (see D4.4). An example of adapted
training programme is given in Annex 2 (2.1 & 2.2) : example of Carrousel project.

5.

The stakeholders context

The understanding the different stakeholders present skills will influence the training contents,
objectives and modes.

5.1. The client / owner / real estate manager

The client’s desire to achieve a project with nZEB objectives must be real.

The client has decided to launch a BIM process for his project. In that case, the BIMplement
coach or BIMplement trainer will exchange and collaborate to specify with him his aims and
how widely he wishes to implement BIM, including on-site. (specify the impact on the as-
built file in the BIM protocol for building companies).

Client usually has limited BIM skills. The trainer will have to up-skill this stakeholder either
within a specific training session, or within a common session with the following
companies linked to the client ;.

o building inspection office (impact on the BIM trade models)

o SPS (impact on the technical memorandum)

o Organization, management and coordination (impact on the 4D-planning)

5.2. The project manager

There exist two types of project manager depending of their BIM skill level.

5.2.1. 3D architectural model only

An architect makes a 3D model, with no real BIM objectives and he makes it available to the
Master BIMplement trainer.

The trainer will modify it while introducing some data given by the on-site building
companies, and so transform it in a BIM model.

The trainer will have to up skill designers (architect and design/ technical departments) by
showing comparison with other detailed BIM models, and explaining what are the client’s
demands, and the building companies needs in terms of collaboration and coherent BIM
process.

It will be necessary to show the different possible uses of a BIM model when dealing with
ventilation and airtightness. This point will need an additional work for the trainer because
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of the designers’ lack of BIM skills.
5.2.2. The design team has BIM skills

The project manager team will make one or several BIM models, and has the needed skills to
manage a BIM process (it may have impact on the call for tender and on the BIM protocol, if a BIM
protocol is stated in the contract).

The trainer will have to collaborate with this team and give them a feedback of the building
companies, once the training sessions are completed.

5.3. The building companies

There are three main families. These are important criterion on how to classify the companies so
they get suitable training. General construction company having BIM skills

Such a company may wish to up skill his sub-contractors who will, so, use their acquired skill
within other contracts.

The trainer's main function will be to establish the link between the model made by this company
and its use by the subcontractors on site.

5.3.1. Companies who can design trade models

... but who do not yet have the means to have them used during the building phase, and often do
not even present their own BIM models during the site meetings, to the on-site workers, or during
the synthesis meetings.
The trainer will have to make it clear that BIM models can help in :

* anticipate the work to be done

» collaborate between the different trades

* and explain that it may be interesting to prepare specific building site BIM models

5.3.2. Companies having no BIM skills

These building companies or craftsmen will participate in a BIM process AND do not have to make
any BIM trade models.

The trainer will have to present what is a BIM process and get them to understand and be able to
use the main BIM viewers. The aim is to have them understand the interest of the use od BIM
models on site, and, in fine, to get them ask for improvements of these models for a better on-site
practice.

The BIMplement trainers

6. The BlMplement trainer skills and activities at different stages of the project

6.1. Master BIMplement trainers and on-site BIMplement trainers

Master BIMplement trainers are, first of all trainers, and on-site trainer for blue collar workers.

If there is no need for additional trainers (for instance during the BIMplement project), then they
will have to do the job dedicated to Master trainers and on site trainers.

When it appear useful, Master trainers may train on site trainers who will concentrate on blue
collar training. That is what will be developed in France where 30 projects are expected.
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In addition, BIMplement MASTER trainers have to make a complete analysis of the project that will
be use on pilot or experimental sites, as presented in D4.5, §6,7 and 8)
Depending on the countries, there might be a need for 2 types of BIMplement trainers :

* Master trainers: there will be at least 1 per country. They will prepare the training BIM
models, supervise and provide support and advice to trainers from their country/region to
conduct experimental projects. They will also be able to intervene on the experimental sites.

» BlMplement trainers who will intervene on the experimental projects. They will be trained by
the Master trainers.

6.2. Preparation of pedagogical content

In order to prepare the pedagogical content, the BIMplement Master trainer must be able to :

» take receipt of the BIM models to check their usability

» decide which tools to be used - if no indication in the BIM protocol

» read through the complete set of the project files to target their possible uses in relation
with the BIM models

» identify the specific points related to ventilation and airtightness that will be useful for
exchanges with on-site workers

» be able to draft a first 4D planning

If possible, and in addition, possibility to improve the model with the help of a trade software, or to
design a specific BIM model :

 architectural model and ventilation model

» which need special skills to use a model synthesis software

6.3. Design a BIM introductory training course for building companies

In order to prepare a course for companies, the BIMplement trainer must be able to :

* help companies to include the BIM demands in their practices
o ensure they understand the BIM protocol demands
o assess the companies skills to propose adequate training
o during the on-site synthesis meeting, help implement collaboration on the BIM subjects
o propose the use of BIM site work tools, such as 4D-planning
o help building company to make their as-built BIM file

» underline the ventilation and airtightness stakes, and show how BIM can reinforce the
necessary collaboration

» the acquired skills should allow the companies to be able to answer later call for tender
including a compulsory BIM process.

6.4. Training of on-site stakeholders

In order to give on-site training session for companies, embedded in the working time and
conducted on an on-site room, the BIMplement trainer must be able to :
» ensure the on-site stakeholders understand and implement the BIM process
o explain how to use viewers and collaborative platforms using tablets
o propose a communication method within the models (‘BCF’ files)
o help organize on-site meeting based on BIM models and tools (4D-planning) to enhance
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collaboration around BIM trade models
o shape “quality” and “security” tools linked to the models
o propose on-site tools linked to models (special software for tablets)
» collect the precise needs of the different on-site trade stakeholders with the objective of
experimenting training session under real working situation :
o what model data to be used on the working site ?
o What kind of models
o what are the different trade requests
o what interface requests
» adjust the BIM process following the on-site workers feedback

Generic training programme on BIM

7. Pedagogical BIM contents canvas, to be adapted to each training programme

7.1. Preparing the training courses

When a BIMplement project has been identified, the BIMplement trainer makes a diagnosis of the
construction or renovation works, in order to «tailor make » as much as possible the training
sessions.

This chapter will explain how to handle the BIM models, and present it to the site stakeholders.
The following §7, will explain how to go deeper in terms of ventilation and airtightness.

7.1.1. BIM specification analysis

Because this project is due to use BIM models, it is compulsory to analyse the BIM specifications
that frames the BIM process.
Note that these specifications can be either very comprehensive, or very light.
» Specifications drafted by the client : BIM specification
o they are intended for the project manager
o they specify the client expectation in terms of
1. demands in terms of BIM use at the design phase, execution phase, on-site use,
commissioning ...
2. contents of the BIM as-built model, in particular maintenance and building operating
3. project monitoring during execution and in use
» specification draft by the project manager : BIM protocol
o jtis intended to the design offices and to the building companies
o The Protocol’s key objective is to enable the production of BIM models at defined stages
of a project. It also supports collaborative working, requires the appointment of a BIM
Manager and enables common standards or working practices to be made an explicit
contractual requirement.
o It requires that everyone producing or delivering information models on a project follows
the same standards and ways of working and has the clear right to do so.
o there are two editable appendices that makes the standardized document relevant to a
project:
1. Model Production and Delivery Table: This must include references to all building
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information models that are required by the Employer at each stage of the project.
2. Information Requirements: These should detail the information management
standards that will be adopted on your project.

Because the BIM protocol creates additional obligations and rights for the Project manager and
the contracted companies, companies will have to :

» perfectly understand what are their requirements from the BIM protocol

* bring responses to the BIM protocol

7.1.2. BIM models analysis

To make the project diagnosis, the trainer has to:

« Get the project BIM model(s) (with the agreement of the client and of the project manager

» Analyse these models, in order to see how they could be used for the different training
sessions on the work site

* Collect and analyse all the technical documents, with a special attention to the air tightness
and ventilation issues

» Detect and identify the possible ventilation and air-tightness “weak points”, and the
solutions proposed at the design phase (attached documents, technical instruction, ...)

» Plan to possibly use a 4D planning with the « Navisworks » software directly made from the
models; or with the use of the existing planning made from « MS-project». The
implementation of a 4D planning is easy and can be done after a short training (see I11.3)

» Check the compliance of the BIM models with the BIM protocol specifications

Special issue about Navisworks :

All models, made by any BIM software, can be exported through IFC format, and therefore be open and
read with a freeware viewer.

But, when a model is designed with REVIT software (RVT format), it can be directly integrated in the
Navisworks Manage software (free of charge for trainers in UE ), to be used in Navisworks Freedom by all
the project stakeholders.

The interest in Navisworks Manage choice relies on the possibility to achieve a 4D planning by using the
work done in MS-project, and by making it visible to all actors with Navisworks Freedom (which is a
freeware). Different types of models can be imported in Navisworks Manage (IFC ; RVT ...).

Special issue about 4D Planning
The implementation of a 4D planning is easy and can be done after a short training.

lllustration 2: special issues about Navisworks and 4D planning

7.1.3. Specify the expected results in terms of energy efficiency

Once the BIM specifications are analysed, the technical specification enclosed in the companies
contracts will also have to be analysed by the “main trainer” in order to make clear the requested
technical and quality result of the building:
* What are the compulsory expected results ?
o isthere an energy or global building quality label to be obtained ?
o What level is requested in terms of building or ventilation duct airtightness ?
o What will be the commissioning control tests for ventilation and airtightness ?
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» Extract from the thermal study and calculation, and from the 2-D and 3_D models, the
retained technical solutions
o choice of the ventilation system
= specification documents about ventilation
= 2D and 3D plans of the ventilation system
o technical solutions for airtightness
= s there a generic document for all batches ?
= |sthere an airtightness technical detail book ?
= Are there specific specifications for each batch ?
* Check the airtightness and ventilation BIM model accuracy

Based on the detailed analysis of the specifications and BIM models, the trainer will choose the
proper training program type depending of the project classification (see table under construction,
first draft presented on November 26, 2018, in Paris)

7.2. Possible upstream training of the clients/owners and of the project
manager

Training sessions for the clients/owners (contracting party) and/or for the project manager are not
really in the range of BIMplement actions. However, for a range of project, these stakeholders may
need to be up-skilled, or at least get some awareness about BIM.

Awareness campaigns will be organized by the BIMplement coaches. (see D 4.2).

7.2.1. common contents for both clients and project managers

The objectives are :

« + Share a common « BIM culture » and increase the on-site use of the 3D-model : how to
bring the companies and their salaries , craftsmen ... to use 3D model all along the
construction, going from the initial meeting with the client and project manager to the
on-site training and coaching (to be specified on a case-by-case basis)

« Demonstrate the interest of using BIM on work places

« Bring the client to introduce a precise BIM process on site

* Make a presentation of the BIMplement training pack

The key speaker in these meetings is the “BIMplement workplace trainer” or the « BIMplement
master trainer ».
The training session for these stakeholders can include :
» Explain the interest to implement a BIM process on the construction site, including
extensive use of the project BIM models, to achieve a better construction quality
o For the different site work meetings,
= with all the building construction stakeholders
= to better understand what they have to implement in collaboration (Lean
management ?)
o For the everyday work of all site work stakeholders
= with the reading of the BIM model and its data : Assembly, quality, security and so
on...
= With a special focus on ventilation implementation and airtightness result
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Show that to achieve the first goal, it is compulsory for the project manager, and his

engineering design offices to

o Accept to improve/adapt BIM model design and organize the different BIM models and
include information, memos, documents .., in order for all the construction site
stakeholders to use the models more efficiently

o Accept the feedback of the construction site stakeholders (construction companies,
craftsmen, ...)

show the interest and how to make a more intensive use of BIM model on site, for instance :

o during the different site work meetings, with all the building construction stakeholders,
better it will help them to better understand what they have to implement in
collaboration

o for all worksite stakeholders everyday work
= BIM model and its data consultation : Assembly of parts, quality, security and so on...
= With a special focus on ventilation implementation and airtightness result

Offer the possibility to all actors of the construction site :

o to communicate directly with the engineering design office with the help of the BIM
models (for example, with the use of BCF notes to get complementary information, or
report a problem),

o to participate and enrich the final return of the as-built BIM model for the facility
management

Show that a BIM model can be a real help for on-site general layout of the building, both for

the initial layout implementation with a laser, and to check execution layout with the same

type of tools

These goals are technical, but they also aim at a social enrichment and recognition of the different
workers on the site.

7.2.2.  possible additional training for the client

The objectives may be to accompany the client in the implementation of a BIM process for his
project :

help in the drafting/adaptation of BIM specifications, and export a table of BIM objects with
their properties

specify/draft a facility management oriented strategy, which include to also take into
account the execution phase

7.2.3.  possible additional training for the project manager (architect, design office...)

The objectives will be to help the project manager and his team to develop a BIM model that can
be efficiently used on site, and by all stakeholders, including blue collars :

D 45:

explain how to design 3D model typology so to stimulate their use by the on-site

stakeholders and building companies

demonstrate that the project stakeholders have different BIM objectives and processes, for

example, for MEP :

o the architect design a generic MEP-ventilation model with ARCHICAD or ALLPLAN

o the HVAC technical design office makes regulatory compliant model (up to which
detailed level ? What links with the other models ? Blockout size and position ?)
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o the construction company design office make the final design, with industrial product,
and makes modifications along with the foreman feedback,
o the foreman and workers on site have
= to find informations in a BIM model for all trades, and be able to ask question to the
design office
= search for weak point with attached documents or memos,
= improve quality through on-site pictures of these specific points.
o as-built (final ) model. Who makes it ? With the help of whom ?
» present different example of MEP model to understand what can be expected of this trade
model, and apply this process to ventilation and airtightness

In addition, it may be useful to make clear that the implementation of a BIM model on the worksite
may request new technical and cultural skills from the design office : the foreman and his workers
will not use all data used by the design office, but may need additional information.

Example with the airtightness issue :
» explain how to organize/implement an airtightness BIM model ?
» Be able to answer the following questions (see Ill.3):

I in addition to trade technical skills I

execution

maintenance
what data are needed for

explanation

= data technical document

technical drawings: & ...

in Bi model
where to deposit them e

. have a good understanding of specific ifc-elements

classification

data organisation

how to deposit them

o ventilation &
| adaptation to e e s e
= airtightness =

lllustration 3 : data in a BIM model

» understand how this airtightness model can be used
o by the general foreman to manage his staff personal skills,
o and by the blue workers themselves

» explain why and how to adapt a HVAC BIM model to the needs of all stakeholders on the
construction site (foremen and blue collar workers)

o HVAC includes plumbing, ventilation, heating, electricity, branch pipe, ..., be sure that all
possible BIM trade models will be able to use/get good information (blockout, branch
pipe, ...)

o Reminder : BIM models may also include implementation of : Acoustic, fire protection,
indoor air quality (for example : cap for ventilation air duct during construction) ...
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7.3. Before the on-site work starts : training the contractors (one day)

The workplace site has been selected, the trainers have been trained, the diagnosis of the project
has been done, the models and the 3D planning are available.

The next step is a one-day training for the managers of the selected bidder construction
companies.

This one day training is given by the « BIMplement master trainer ».

Annex 5 : how BIM can improve nZEB presents a mind map describing the issues and answers to
be presented.

7.3.1. the on-site BIM use stakes for building companies

The building companies context may be different in France and in other countries.

Presently in France, BIM is used in a certain amount of project, but almost only at the design
phase by the project manager. Only part of the building companies (in general, only large national
companies) will design their own technical BIM model, corresponding to the products and material
they will use

And almost NO building companies bring this model on site. The reasons are numerous. Among
them:

- the foremen and blue collar workers do not know what is a BIM model, what can be done with it,
have never seen one, and do not know how to use it,

- the company manager who have not yet introduced BIM in their companies are in the same case
as above,

- the companies who uses BIM at the design phase do not know/understand why it could be
interesting to use the BIM model on the site work

- in many cases, the BIM model has not been designed for a use on site (by the project manager
team or/and by the company design office). So the BIM models will not be that easy for a use on
site (no explanations, no attached technical documents, ...)

- and in many cases the BIM models have not been controlled, and the conflicts have not been
correctly analysed

- the clients also are not aware of how a BIM model and an as-built BIM model can improve the
final quality of the building. so, they do not include the proper requirements in the specifications,

- same with project manager who do not draft proper BIM protocols,

7.3.2. The initial training for building companies

The objectives are :
* Make clear that BIM model should be used on site
o Give the trainees (who need it) the BIM backgrounds and bases
o Convince the trainees of the interest for using BIM models and 4D planning to manage
the project and to improve coordination between the trade bodies.
o Have the company understand the importance to master the ventilation and airtightness
issues for the project implementation success.
o Share the project diagnosis, which has been done by the « BIMplement master trainer »
» organise the BIM training sessions
o Make a presentation of the training sessions that will be organised on the work site.
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o Organise the planning (and financing) of the training and coaching sessions on the work
site (see lll.4)
o Select the white and blue collar workers who have to be trained (if not all of them).

When/at what phase can the BIMplement training sessions be prepared and organized?

- Either upstream, when the BIM process is under development
in that case, participate in the development of the BIM protocol, and make some proposals that will be
tested during the BIMplement pilot or experimental project .. and will help setting up a BIMplement
protocol.

- or downstream, when the building companies are designated and start implementing the previously
specified BIM process.

lllustration 4. optimal schedule for training

» Organize the BIM environment on site
o install a “BIM barrack/place/container” on the construction site, including a minimum
equipment : video projector, dedicated computer, tablets, ...
o develop the use of the project BIM model during the work site meeting, during site visits,
and - by the blue workers — during product and system implementation
» Show the other possibilities for using BIM
o on-site security : installation of scaffolding, transportation of equipment on the
construction site
o use of the BIM model for the site management, through table export
o communication between the design offices and the construction site
o participation of the construction site stakeholders to achieve the as-built model

Remark : All companies are concerned by the BIM process, but some are more concerned than
others : there is a difference between the companies that are only « BIM users » and those who
have to build and provide « Execution » models.

7.4. During project execution, on the construction site, training for the
companies management staff.

The trainer is the « workplace trainer ». Training session are dedicated to foremen, and to the
building companies management bodies and design offices. In addition, the trainees have to
belong to different companies because the training courses on BIM must be designed for the
whole stakeholders chain and will aim at making them aware of how BIM can help cross-trade and
cross-level collaboration for a better nZEB quality.

Depending of the employees’ role in the company, they will have specific needs and action in front
of a BIM process (see Ill.5).

The objective of this first training session will be to understand what means “BIM”:
1. tolearn how to manipulate Viewers
2. to understand the project structuration, and to understand its digitization
3. to enrich the models with attached documents in order to improve information needed on
the site
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to develop the collaboration between the
and the foremen on site so that the model
be made on the site

particular on the lots related to ventilation a
to create self-check sheets related to mode

to understand the issues of digital as-buil
insertion of photos or descriptions.
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company or the project manager design office
is also designed according to the uses that will

to develop collaboration between trades, especially at the interface between batches and in

nd airtightness

to learn how to export quantities from the models to make or to check orders
to learn how to develop and use a 4