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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.

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.  BlMplement coach and BlIMplement trainers

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

- The ‘BIMplement 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 BlIMplement 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 first version is presented as a table (Annex 3 : Table for the BIMplement project classifications),
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) will be improved all along the
BIMplement projects. The first French pilot projects (Arras-Zodiak, Dijon -Carrousel and Voreppe-
residence) and Polish projects will be used as test.

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 Qrganization, 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 BIMplement 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.

* BIMplement 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

D_4.5:Tools & Training contents for Building companies (Sept 2020) 15

CONSTRUCTION



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 itisintended 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 Ill.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 s there 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 ?
= |s there 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 4.5

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 I technical document

technical drawings

in BIM model
where to deposit them e

have a good understanding of specific ifc-elements

classification

how to deposit them data organisation

ventilation &
adaptation to —

—\,  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 nhumerous. 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 QOrganise 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 jinstall 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. to learn 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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4. to develop the collaboration between the company or the project manager design office
and the foremen on site so that the model is also designed according to the uses that will

be made on the site

5. to develop collaboration between trades, especially at the interface between batches and in
particular on the lots related to ventilation and airtightness

© ® N o

to learn how to export quantities from the models to make or to check orders

to learn how to develop and use a 4D planning

to create self-check sheets related to model objects

to understand the issues of digital as-built models and learn how to do it, including the

insertion of photos or descriptions.

BIM
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on-site BIM

make clear aod enalyee the BIM
specification impacis -
understand the project with the 5
mpmdtoscal | help of the project manager modal
farbids A cooharence betweenall
tachmiczl documents

astimata quantitiaz with a BIM modal
draft a techmicel repart with & BIM model
comment the Bl model @

participate masimple EM process o—————————— .
make uze of the project manager BIM model

creats 3 modsl for the project manager &
rezliza/crest 2 techmizal ' . . . . ~
forat related) Bl model | Participate in BIM symthesizs meeting &
i BMmodel farthe
construction site

] prepars the "=pecific plan for health and seourity” with the help of the BIM model

contractor's design
office -

Fl manage the orderz
Antizipats the construction reslizetion in the constructions
. X expecution model
El realize a 4-0 planning « :
{  Choose the future ecouracy for this work
[0 manage the congtmction/sxscution model modification

complete the az-built BIM modal

decipher the modslz
[ understand what has tobebuilt @ understand the 4-0 planming
Fezpect the “specific plan for health and secumity”
L check the rézervations
underztand the interfaces - — — .
check the critical peints between trade bodies

Generslworks foreman ¢ [ chack the crders

El Access project menager and technical documents & collsharstive plateform &
. . . azk questionnement shout realizaticn
B Exchenge with the company decign affice &
- | memage modifications

0 Orpenize collsbometion with Bloe collars &

[ awareness end empowemment through the use of ablets
understand what has toberealizad &
2 P Participation in the lsunching mesting «

on-site blue collar workers and - . 5
crafimen ] ] feadback an the 4D planning
l [0 Participation in tha quality/zecurityhazith process

B feedback on the lack of infemmation

0 Participstion inthe as-built modsl @ add on-site pictures

[iIoject manageT

other stekehaldes o building techrizal contral fice. ©  emrich the model

health and security coordinator

lllustration 5: the building company involvement in a BIM process

A more detailed chart is given in Annex 4 : BIM and building companies.

From the first experiments realized during the first year of the BIMplement project, it appears that
training for the management staff of building companies has to be realized in two steps :
1) give a good level of understanding on what is a BIM process and on the impact of a well
adapted BIM model for a better implementation on site
2) put the focus on airtightness and ventilation
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» link the objectives to be achieved about airtightness and ventilation with the answers that
can be given by a BIM model

* show how a “good” BIM process and BIM model can help in the management of the
interfaces between airtightness and ventilation system and all other batches

» explain, with the BIM model, what are the needs of the on-site workers, in terms of data and
information.

7.5. Training sessions for the on-site workers

These training sessions are provided by the « workplace trainer ».
They combine several half-days per group of 10 learners (maximum) with a mix of state bodies,
and group and individual accompaniments.

7.5.1.  First session

The objectives are :

learn how to manipulate the models of the building site with a viewer and a tablet
learn how to find information on models

learn how to communicate and collaborate from the models

understand how BIM can be useful for site operations.

o~

The material and teaching tool are one tablet for 2 learners. Training is conducted in an on-site
training room (meeting room)

The whole training will be oriented, for the practical part, on:
» the objectives to be achieved in the context of airtightness
» the management of the interfaces between the ventilation system and all other batches

7.56.2.  Coaching of on site workers

After the first session, the trainer gets on the worksite (possibly on Monday morning) for a
duration that has been fixed during the preliminary diagnosis. This session breaks down into 2
sequences of a few hours each:
a) Sequence 1
Obijectives are to learn to use BIM daily as a collaborative exchange tool to:
Prepare and coordinate work on site
Anticipate the interfaces between bodies of state
Perform work safely
Check the quality of the executed work
Use the 4D schedule
The attendance is all the employees trained during the first half-day, including the on-site team
leaders.
— Materials and teaching tools
» Computer with 4D planning software
» Tablets
» Video projector and screen
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These materials are stored in the "BIM shack" which can be a secure part of the meeting room of
the shipyard. It is in this room that the training takes place.

b) Sequence 2
Objectives are to check that trainees understood the training given during the session and could
use BIM for their every day work.
During these sessions, additional explanations may be given, either in small groups or individually.
Several similar sessions may be needed to drive all on-site workers to properly use BIM models on
site.
A first feed back can be done to collect the remarks and opinions of the actors of the building site
about the BIM models, in order to communicate them to the design office.
The attendance is all the employees trained during the first half-day, including the on-site team
leaders.

7.56.3.  Half-day debriefing with on-site trained staff

Before the end of the project, all the trained employees and the project management are gathered
for a debriefing.

The objectives are to collect feedback from trained staff, in particular requests for improvements
to BIM models and their data.

The attendance is constituted of all persons who have followed the training.

7.5.4. Assessment session after the end of all training session on site

This phase will be the last intervention of the trainer and will close the training operation initiated
and organized with the managers of companies.
The objectives will be

» Learn from all the trainings to improve the contents and methods

» Collect remarks and comments of interest from site stakeholders regarding the models and

their data

* Review and validate the condition of use of the BIM process on the construction site
This shared assessment between all BIMplement trainers will propose elements for improving the
BIM processes and finalizing a BIMplement protocol.

Evaluation criteria will be
* acceptance by the owners, the project manager and the contractors, and especially
craftsmen and small building companies and their employees, of the BIMplement process
that has been implemented
» availability and quality of BIM models
» availability of detailed documents for the implementation of BIMplement processes on site
* measured or observed quality improvement

The attendance is constituted of all persons who have followed the training
* Project client/owners
* Project manager and his design teams
* company business leaders, design team and site managers
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* Representatives of the various trainees trained
« Site trainer
This session is led by the BIMplement Master trainer.

8. General questioning when drafting a BIMplement training course in relation with
ventilation and airtightness

This chapter addresses directly the question of ventilation and airtightness, when using a BIM
Model. It aims at presenting to the Master BIMplement trainers the list of the point to look for in
the BIM model in order to check its quality and ability to deal with these questions.

The points here addressed can be applied to multiple trade target : Building company managers,
Building company design office, Site manager & foremen.

However, the contents, the points themselves, and the level of detail to be presented will depend
on the public skills and project complexity.

This chapter will be divided into 5 steps
1. Manage the data system
2. How is the “ventilation” batch incorporated in the BIM process steps ? This point includes,
both, how ventilation has to be implemented, and the checking of the BIMplement
methodology (Qualification Framework) in terms of corresponding learning content.
3. Understand and analyse a MEP model
Impacts of a MEP model on the other BIM models
5. Check the airtightness weak points, with the “ifc_opening”

»

8.1. Manage the data system

The process is base on on point : always start from the BIM model objects, and its data
« What data have to be incorporated ? (see .6 )
* Who enters these data ?
» who uses this information ?
* What skills are needed to incorporate / read these data ?
» What knowledge is required to get these skills ?
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what kind of Geométrical
informations ? .,
) Texts
bim on site B Documents ©| Plans
| Feedback
Audio/video
skills N _/
are ln chargeef,” . N who will use data ?
Classes /i Information | —
Psets |, 2 \ & data i . ;
o where are data ? A who introduce data ? | TR
— what role for stakeholders ? | companies
Documents linkis \ T manufacturers
relations other stakeholders

type of software . how to enter data ?

FCfiles |

“_ | whentoenterdata? © gniprocess

" BIMplement database ‘

\' didactical information

lllustration 6: data in a BIM mode/

8.1.1. What data have to be incorporated ?

A difference has to be made between :
« BIM object, which is a sole element (piece of pipe, ventilator ...)
* Functional/technical system, that is a set of objects plugged together to answer a demand
(ventilation system, that may be related to a specific zone or to the entire system)

8.1.1.1.  what data, where are they ?

The following illustrations (see I11.7&8 )shows the different types of data for objects and systems.
These data can be found in the model file tree (arborescence). However, the file tree organisation
may be different depending on the viewers.

MODELE

DO Oy Qs By g o - P> Q @ Q YT NS

A ARBORESCENCE MODELE kB a8 8 © 3D
v & ING_IFC_BC_CVC_M14 r
Systéme
¥ i Default
¥ (P Lycée Champollion

» K Sous-sol

» EH Rez-de-chaussée
» EH Mezz RDC

< v > v WROoOos O

ING_JFC_BC_CVC_M14

Discipline

Nom CTA double flux avec récupération de chaleur - Vertical - 7...
Type 1500 m2h

Nom du typ

Description

Type prédef

Calque M-EQPM-___-OTLN
Systeme ART

Geométrie Représentation limites
Application Autodesk Revit 2014 (FRA)
GUID 11P0IHG712pOFALYpYATbG
BATID 1255345

Catégories de modéles

lllustration 7: data for a Balanced ventilation with heat recovery
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=t Conduit.d.31

= Conduit4.138

[ Contréleur de Flux.4.1

% Convertisseur & énergie.42
" Raccord Conduit4.5

Identification Emplacement Relations Classification

Propriété Valeur

ING_IFC_BC_CVC_M14
Archatecture

Nem

Type INGP_CVC_AR

MNom du type

Descripticn

Application Autodesk Revit 2014 (FRA)
GUND 11POIHG T 2pOF ALY g Y AFEI

Catégenies de modiles

lllustration 8: Data for the ventilation system

8.1.1.2. what classification for these data ?

A classification system is an essential tool for organising information. Without an agreed,
comprehensive system for organising construction information it will be impossible to ensure
interoperability between different information systems, design tools, and facilities management
tools, with data entered once and re-used several times through the process.

Classifying enables construction information to be organised, easily accessed, improved and
shared. Building Information Modelling (BIM) needs structured information and a good
classification is essential to this.

UK has defined his own classification : Uniclass2 (http://www.cpic.org.uk/uniclass2/). It provides
a structured approach to classifying the building information by organising information based
upon common characteristics. Uniclass2 extends beyond buildings to all aspects of the built
environment. Uniclass2 groups information in tables and these tables can be viewed in a hierarchy
of increasing detail as shown in 1ll.9 .

©& 05-90 Elem ents
@ (05-90-10 Preparatory elements
Com plexes 05-90-15 General structural elements
05-90-20 Roof, floor and paving elements

05-90-25 Wall and barrier elements

05-90-3
'Iﬂlshil"

l ] © 15 WALLAND BARRIER ELEMENTS

Fixed access, tunnel, shaft, vassel and tower slements
Ittings, furnishings and equipment [FF&E], signage and general

[ E X N N

05-30-35 Pipad supply elements
05-50-60 Heating, cooling and refrigeration elements

I EE NN NN NN
f=
iy
3
o
-
]
2
=2
é.
a
%
]
@&
2
-
Fl
]
3
5]

05-90-85 Process ergineering elements

@ 25-10 Basement walls

® 25.10-05 Basement walls substructure
25-10-10 Basement walls structure
25-10-25 Basement walls internal skin
25-10-30 Basement walls accessible opening

AL AR AR Bnssmsane canile arasasl s

LN N N

lllustration 9: Uniclass2, organisation and classification
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Here , (see .10 ), is another classification, Classification Uniformat:
UniFormat, proposed by Luxembourg ) SERVICES

In  France, there are no special national =& HVAC
classification, and the most used one is the g :g gg ;g Airsouff
Uniformat classification D 30 60 30 Air expulsé
D 30 60 40 Air neuf extérieur
D 30 60 60 Récupération d'energie Air-Air
D 30 60 70 Nettoyage d'air
D 30 60 90 Composants supplémentaires de
ventilation

Objets IFC associés :

Bouches IfcAirTerminal
Echangeur de chaleur IfcAirToAirHeatRecovery
lllustration 10: UniFormat object classification in  {oae—- hter
iffuseur d'air IfcAirTerminalBex
Luxembourg Ventilateur IfcFan

As reported in D3.1, the aim of the BIMplement QF is to be linked and coupled within the existing
BIM processes. Therefore, the aim is not to produce additional new classification, but to use the
existing ones (e.g. Uniclass2) and only add the type of information that is missing: educational
metadata that is brought in from BIMplement QF ((see lll.11).

Binplement quality related

Stable BIM tree structure BiMplement QF technical information B g
information

RIBA
Stage | Use Case
(Process) 15081346
Functional Systems)
Technical systems,
Elements.-’Te:hnologllIiﬂ Bir — Faucation
Object type Activities Actors Qualifications taols,

(Technical tagks) (Rales) (Didactical tagks) Training

materials
Sub tasks

lllustration 11: BIMplement Qualification Framework

Coupling the BIMplement educational metadata within the existing BIM tools and models will
depend on the experiments done per each pilot field lab and experimental site. As these
experiments are dependent on the third parties agreements, needs, BIMplement objectives and
their current skills capabilities, each experiment will be different (to be defined as part of the
BIMplement implementation scripts).

Within the BIMplement project, a specific pilot field lab will be experimented with the BIMAXON

platform. It is a classification that has been developed in Lithuania which proposes also an object
numbering. (see 111.12)
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lllustration 12: object classification with BIMAXON

This BIMAXON classification platform is only one of the example on how we can link the
BIMplement learning metadata within the BIM model (existing BIM processes).

Hence, existing classifications as well established BIM process structures (CEN/TC 442 Building
Information Modelling (BIM)) and classifications (e.g. IEC 81346 and ISO TC 59/SC 13/WG 11: SO
16757 Data structures for building services product catalogues) are to be used also in
BIMplement to not invent something new, but to rather use what already exist and has proven to
be useful.

8.1.1.3.  in what space are theses objects attached to ?

A system or object can be linked to different IFC, such as space/building level that specifies where
is this object (see l11.13)... and also to IFC zone that specifies information on the required technical
specifications.
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D3060 : Ventilatio

IfcDuctSegment

Objets IFC associes

FirlshFlooxHelghé 0,10

Height 3,00

M~
O~
IfcAirTerminal /

IfcDuctFitting

dinghehi 20

FirishCa

AP A AT PP IIII TS,

Température max et min en
refroidissement

IfcSpace/Pset_SpaceThermalRequirements:
SpaceTemperatureSummerMax /
SpaceTemperatureSummerMin

Température max et min en chad e

IfcSpace/Pset_SpaceThermalRequirements:
SpaceTemperatureWinterMax /
SpaceTemperatureWinterMin

Confort : exigences

Humidité refroidissement

IfcSpace/Pset_SpaceThermalRequirements:

SpaceHumiditySummer

Humidité ch

IfcSpace/Pset_SpaceThermalRequirements:

SpaceHumidityWinter

Ventilation exigée (volume/h - mécaniq
fu naturelle)

IfeSpace/Pset_SpaceThermalRequirements:
NaturalVentilationRate /
MechanicalVentilationRate

Eclairement

IfeSpace/Pset_SpacelightingRequirements:
Hluminance

lllustration 13: IFC associated to a ventilation system

Hence, besides giving technical specifications to the objects — these objects may also ‘hold’ the
BIMplement qualifications specifications (e.g. relevant content of BIMplement QF).

8.1.1.4.

What compulsory data ?

Each project has its own objectives and issues. This means that each project manager has to
specify what data has to be filled up for each object. These indications will be drafted in the
“Simple BIM Execution Plan (BEP*)" (Protocole BIM, in France) by the project manager to the
attention of building companies, to answer the client’s needs (see lll.14).

Uniformat Level Omniclass Level

Définition des exigences d'échanges d'informations (EIR)

o mmmm

Table

1.2 3 45

Termes anglais

Termes francais (et liens vers les fiches)

21- 04130 6000 00 Ventlation

Ventilation

Bouches

Elément a modéliser Détail

Paosition des bouches

Longueur/largeur ou Diamétre des
éléments

Hauteur

Centrale de ventilation : position
et dimensionnement du gabarit

Emplacement

Longueur

Largeur

Hauteur

Centrale de ventilation : entrées et
sorties

Position des prises et rejets d'air

Longeur/largeur ou Diamétre des
entrées et sorties

Maodlisation des éléments

spécifiques (supports, ...)

selon les cas

Maodélisation représentative de
I"élément placé

cf. objet fournisseur

lllustration 14: example of Simple BIM Execution Plan (BEP*) for ventilation system
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This execution plan is based on the well known protocol ‘BIM project execution planning guife’ that
was published by the Building SMART alliance : (https://vdcscorecard.stanford.edu/sites/default/
files/BIM_Project%20Execution%20Planning%20Guide-v2.0.pdf) .

As explained in D3.1, in BIMplement, this plan has been simplified for the needs of the project (see
above the schemes — definition of exchange of information).

For each project, the BIMplement objectives are identified per each project phase. To bring in the
BIMplement QF, the identification of focus points is done (area of air-tightness and ventilation)
where bringing in the content from the QF (reference to D3.1) helps identifying the needed
qualifications to perform the tasks connected to the BIM objects or systems.

8.1.2.

8.1.2.1.

What type of IFC

Who / for whom/ when enter these data ?

Each information/data linked to an object has a specific IFC.
Here below (see IIl.15 ) is an example of a list of IFC and the corresponding data that has been
declared compulsory information (type of information and details) filled for one French projects.

Parameétres IFC (4) associées

Nommage [ identification (selon
convention, peut changer d'une
phase & l'autre]

MNom de |'objet

IfcRoot : Name

identifiant numérique de |'objet (tag)

IfcElement : Tog

Classification

Selon la classification choisie (ex. C1030)

IfcClassification

Distinguer NOUVEAU et EXISTANT (si

Statut . . Ifox XX/ Pset_ XXX Commaon : Status
nécessaire DEMOLI, TEMPORAIRE) -
Tf,fpe de bouche (grille, grille avec valve, IfcAirTerminalTypeEnum
diffuseur, lucarne)
Type (bouches) Tvne de flux d'a: | v
ype de flux d'air (supply, exhaust, PsetAirTerminalCommaon : Airflowtype
return)
Positionnement : Sur mur (position
h;aL;tE]c'j surJ mur (position Ibiss‘iﬁ]- =ur PzetAirTerminalCommon : Location
Fixation des bouches pa Dn (perimere], sur plafon
(intérieur), sur sol, autre...
Mode de fixation : Fixé, Fixé dans PzetAirTerminalCommon @ MountingType

I'alignement d'une surface, encastré

Déhit d'air des bouches

Déhit d'air volumigque tel que congu

PsetAir TerminalCommon © AirFlowRate

Déhit d'air volumigque mesuré

Pzet AirTerminalPHistory @ AirFlowRate

Température d'air soufflé
mesurée

en chauffage

Pset_AirTerminalPHistory :
SupplyAirTemperatureHeating

en refroidissement

Pset_AirTerminalPHistory :
SupplyAirTemperatureCooling

Type (échangeurs)

Type de fonctionnement (& co-courants,
& contre-courants, & courants croisés,
échangeur rotatif...)

IfcAirToAirHeat RecoveryTypeEnuim

déhit CTA (Centrale de
Traitement d'Air)

débit d'air de la CTA

Pset_AirTerminalBoxTypeComimon ;
NominaolAirFlowRate

Garantie

Date de fin de garantie

Pzet_Warranty : WarrantyEndDate

Condition

Date de I'évaluation

Pset_Condition : AssessmentDate

Condition évaluée

Pset Condition : AssessmentCondition
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8.1.2.2. At which project phase are they integrated ?

Depending on the phase of the project, the level of detail required for the IfcObject will be different,
mainly because in certain phase, one cannot have these details.

The LOD (Level Of Detail) parameter varies from 1 to 5, depending on the needs of the project
manager and Facility manager. lllustration 16 shows the level of detail for a ventilation system for
a ventilation network. This table is a part of the BEP.

Schéma Dessin unifilaire du réseau X
Schéma d'emprise X X
Note descriptive TYE]E d'.élér.nent et équipements X X X
préconisations techniques X X X
Fiche technique De chaque équipement
Protocole de mesure De chaque équipement

Notice de montage

Bl A
Bl A

Notice
Notice de maintenance
Rapport Carnet d'entretien
. ) - N selon les besains|selon les besoins | Fiche technique | Fiche technigue
Image représentative de I'objet chaisi puis en place

lllustration 16. required level of details for attached technical documents

8.1.2.3.  technical document and BIMplement educational material attached
inside the BIM model

To provide knowledge sources, educational material (also e-learning materials), installation
guidelines inside the BIM models, technical documents, comments on the project ... the relevant
documents can be directly attached to any objects. Usually, they are pdf documents or can even
be videos showing the installation procedures etc.

They appear in the BIM model as small clickable icons (see 11.17).

! 150b901a-bee6-4443-ac00-2acfcf84198e.pdf - Adobe Acrobat Re. - [m] X ogged in as: Perreau Philippe ONUNE |INVITECOULEAGUE| Settings Help Center

chier Edition Affichage Fenétre Aide

Accueil  Outils Alltransf... A <> @ Se connecter

g] (T\-’ E = Q 4 /13 51,6% v | e

ERSION VERTICALE (VDDI) - SERVITUDE DROITE - CONFIGURATION D

Adobe Acrobat Document
Author  Vimeux Thibaut
Added 26/05/2016 10:56:45

Object(s): 2 = Link to Selected | Pr@UIITI I IN=E:]

CARACTERISTIQUES

[ e fovorecnmo

Dat

uuuuuuuuu

lllustration 17: attached document to a ventilation engine
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8.1.2.4.  Objects from e-catalog

Instead of entering each data, building companies who will order the corresponding components
can enter the real object from an e-catalogue (see l1l.18).

Many manufacturing companies made available e-catalogue for their own products, including all
IFC data that can be introduce in the model (for instance execution model in a call for bid, or as-
built model for commissioning or facility management).

Type Properties b
Famiy: Window-Avwring-JELD-WEN-DF Niryl_Hybrid - Load...
Type: Mot ATyze -Lead Type Catalog Duolicatz. ..

Rename...

Type Parameiers

Parameter Value *
Constraints A

nt Trirm Vizible
Fat Trimn

Construction
nt Grille
Bt Grille

J0E| ©@Oo

y host

vigm

Censtruction Tyoe
Graphics ¥
Materials and Finishes 2
Material main Vinyl i
Material szcondary Aluminium |

Windew Cladding Metal - JELD-WEN - DF White
hlal

Glazing Material
Fini

= offer a vanety of designs, sizes and custormizable

Vindow into wall use Inset para

4572

Prod et url hit iz forana ield-wen. romden-usforoducbsfeind nees 'ne-

lllustration 18: object tab, including data and technical documents (ID data)

When using a classification, the numbering appears in the object details.

8.1.2.5. How to frame the data to be integrated in BIM models

Construction Operations Building Information Exchange (COBie) is an international standard

relating to managed asset information including space and equipment. In UK, the use of “COBIE”
classification for object information is compulsory for all projects.
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lllustration 19 shows an example of an excel export of IFC COBIE files, that give the compulsory
level of information per object.

B Family Types e
Mame: Office Desk bl
Famiy Types
Pararneter Value Formula Lock " "
W,
Materials and Finishes ]
Tog Material | «By Categony> = i FENEE, ..
Leg Materia i Paint Black = i o
IFC Parameters A
BlPoby i Office Desks & Taobles ! H Parameters
COEBle T Cater
= YRE RS . Add...
FC Classification rishing Element ! {
Pasterformat 2004 Coil12 31 23 i i Miodify...
Remave
Mowe= Up
Mowe Dawin
Sorting Order
Ascending
""" Descendng
Uniclass 2015 Code 450218 =
Uniclass 2015 Name ffice desks = Loalup Tabies
Uniformizt || Code = Manage...
Uniformat || Descriptio: FURMISHIMNGS =
General ]
Brand wrl iz :
Pl iree =t s ¥
Cancel Apply Hz=lp

lllustration 19: COBIE export of ifc Objects

Outside UK, there is no common rules. There exist requests from facility managers, but there is yet
no general agreement in EU.

Up to now, in France, there is still no general rules to be implemented. Investigations are on with
BIMplement partners to establish local policies in terms of classification.

8.1.2.6. who enters/uses this information ?

Data can be introduced by different persons depending on the project phase and the required LOD
(Level of Definition).

What skills are needed to incorporate / read these data ?

What knowledge is required to get these skills ?

8.1.2.7.  Insert BIMplement QF data

In terms of skills needed for implementation of an object, the BIMplement QF can be linked
directly in the BIM object database. It can even be already inserted in the BIM libraries by
manufacturers.
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Furthermore, along the project phases, relevant stakeholders and white collars can add relevant
educational information to the building details, building plans, facility management, ....

8.1.2.8. Insert technical information

For instance, an as-built model may include data that will be useful (or not) for a facility manager.
When a project asks for a specific use of the BIM model by a facility manager, then :

« alist of the requested data should be available, right from the start (see 11.20 )

» specification should indicate who will enter these data

Liste des attributs « BiM pour le FM» pour 'équipement

MveaL de modslistion LOs :

Catdgone de Do iperant : codification Usilamat 11 ;

EsCription : DHOCUMENEs & SEsocier & U'dguipament :

Catigosie de Nattribat ATTFIDAS Fequis ILhitd Formast Louroe de Destinataire de Uisformaston

iﬂﬂml , P ILTin] i:umﬂrg ml-i I infonrrestion ’:IH.HE&GTII
———

Colks diinstalation

Coiks de (bquipement
_Desigrastion

de ' dquiperment

Dt di ddmaage o La gasnte
Dte de fin de garante
Liste ches prices citadhien

mmmrduglku chiemchies
Imetnctions de rmainbenanoe

_Type de comiriile:
Cernk res waleurs el

Pl o ShoLrmd
Itormstions de plannin Dt d TS & Sarvice
TGSt oS de planning Perindbcitd e cotntie
e alions de plasalng [ PP T T R PR

(=

Pk
.'Ihz e o otk ues. dlechiioues
Dimermbon des conmect ket dechriques
Type de connectiques plormberie

CHmEreson des conmectiques plormberie
_Type de connectiques wentilation

Drimeneson des conmectiquees wentilaton

Couleursfinition

Capacind

S TR T
Specifiations s tiques Ty dalimaentation
Spdcifationg dnepetiques Do e Tl
Sptcifations dnepetiques TerTpirahares de formct orrerren
Specifications enerpetigues Dtk o air
Specifications énempétiques bk dfean
Specifications énerpétiques T of beamicitd
Spécifications énempetiques Press ion de fonct iormement:
Spécifications enenpétiquss  COMEOrTTR Ao taL
Spécifications énergétiques CoreorTITRLon g
Specifications énerpetiques COreoTITREon dhescrigue
| S dcificalions dnegdTiques waleurs reks det A Ninstallagion

lllustration 20: table that indicates a list of data that can be required for Facility Management

8.2. How is the “ventilation” batch incorporated in the BIM process steps ?

This step means to identify all elements in the project related to ventilation.
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8.2.1.

What are the facility manager requirements ?

The facility manager requirements are often related to the way he will deal with his building. He

can use different tools such as:

 facility management software (see I11.21)

» excel table with a nomenclature or a classification

» possible connexion with the BEMS software

Chamibre 1
-

Dégagement 1

'. J ,I 1T
| . A =
Sallal e e N

[\ Chambre 2
; E—

e

*

Cgilisr  Plgcard 2

Koiler  Figoarys  DéDoOCROT I LTy H

* %

-

=N P
Begdaement 25—

= | DeB BN e
{8 4

~Piacard 1 |

-
AL }

Loggia® *

L
:

e e |

Haifer

etz

. s :
| Pracara1 LSk LB ]
b | Pracserg| r'_umm 3| ]

N1 A s | IR e | SRS

*

Dégagemant 1 Is L= {n

Dégagament 1

N T
e
L Séjour LR [
o | *
|

= ¥

. = =
Cuisine Chambre 1

e d'e :
| saladean

.

Ehathbre 2

lllustration 21: example of the “ABYLA” facility management software

When using a Facility management software, such as ABYLA, there might exist a function that
controls the BIM model data (ABYLA checker)(see 111.22, 23 &24)

#

Visua
Abyl: Ifc Vue 3D 2D
Choix du profil Abyla et du fichier 1fc
erofil abyla I
Fichier ifc D:100000 prépa formations\0 Pour prépa Albi\...\export abyla.IFC
Proprictés

Profil actuel : aucun

Q Propriété trouvée :
Q Propriété trouvée :
Q Proprieté trouvée ;
Q Propriété trouvée :

Q Propriété trouvée

Q Propriété trouvée :
Q Propriété trouvée ;

ko)

Lx

Plafond via PropertySet : M.

Sol via PropertySet @ M.

Surface interieure via PropertySet : 0.
surface plafond via PropertySet @ 0.

: Type de mur via PropertySet : C,

Etat via PropertySet : 1.
Date état via PropertySet : 19760913,

q Propriété non trouvée : Etat sol via PropertySet non trouve.

q Propriété non trouvée :
q Propriété non trouvée :
q Propriété non trouvée :
q Propriété non trouvée :
q Propriété non trouvée
Q Propriété non trouvée ;
q Propriété non trouvée

lllustration 22: ABYLA Checker verifies data
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Date €tat sol via PropertySet non trouvé,

Etat plafond via PropertySet non trouvé.
Date €tat plafond via PropertySet non trouvé.
FloorCovering via PropertySet non trouvé,

: WallCovering via PropertySet non trouvé.
CeilingCovering via PropertySet non trouvé,

: Type de mur via PropertySet non trouvé.
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Visualisation | Diagnestic validation Abyla

Abyla Ific Vue 3D | Vue 2D

Spatial View | Groups |

Placard 3 #58885 A
4 Salle d'eau #58886
4 IfcFlowTerminal
-EC.S. - Gaz/ on itaire Complétef xn itaire Lo /- - FlowTerminal #5028
Sanitaire - E C S - Gaz/Plomberie-Sanitaire - A

gnoire/Tale émaillée-Naormale - FlowTerminal #5029

- FlowTerminal #5031

o

.4 |fcBuildingElementProxy
Equipements Annexes Divers/Evacuation des Eawy/Descente EU/P.V.C.- - BuildingElementProocy #15439

i Salle d'eau 2 #8887

4 Séjour #58888

| IfcFlowTerminal ~

Properties

Object | Type | Materials | Properties | @

[] Verbose
@ General -

Ifc Label #5031

Type IfcFlowTerminal

Globalld 1XDFvK_G1ESwiteQtYYcSrl

OvwmerHistory IfcOwnerHistory # 108208

Name Génie Climatique/Traitement d'Air-Ventilation/Bouche d' on VMC, i

ObjectType J50615

ObjectPlacement IfcLocalP it # 71223

R i IfcProductDefinitionShape # 68671

C i (=) IfcRelContainedInSpatialStructure: # 70724
(=) odul

Name Génie Climatique/T raitement d'Air-Ventilation/Bouche d'extraction VMC/Sanitaire-

llustration 23: ABYLA Checker shows the position of an object

Visualisation | Diagnostic validation Abyla

Abyla Ifc | Vue3D [Vue2D |
| Spatial View | Groups |
|- Etage 00 #70947 ~
| Etage 02 #70948
| Etage 03 #70949
. Toiture #70950
4 Temasse #9037
4 IfcBuildingElementProxy
Sécurité Incendie/Désenfumage-Air Neuf{Lanterneau de désenfumagey - - BuildingElementProxy #15488
Equipements divers/Equipements en terrasse/Antenne/Collective-Rateau - BuildingElementProxy #15489

4 |ficFlowTerminal
Génie Climatique/Traitement d'Air-Ventilation/Centrale d'extraction VMC/Sanitaire- - FlowTerminal #5199
.4 IfcSlab
Slab #70621
;- IicWallStandardCase ~

Properties

IfcFlowTerminal

Globalld 3vy886g3D1SAIRET TxzAVg

OwmerHistory IfcOwnerHistory # 108206
Name Génie Climatique/Traitement d'Air-Ventilation/Centrale d'extraction VMC/Sanitaire-

ObjeciType 50514

ObjectPlacement IfcLocalPlacement
i IfcProductDefinitionShape
IfcRelContainedIinSpatialStructure

Génie Climatique/Traitement d'Air-Ventilation/Centrale d'extraction \ i

Hllustration 24: ABYLA Checker shows the data details

The building management may also be realized with a BEMS software (see 111.25)
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wd @

=
=

8.2.2.

surchauffe/souschauffe : =

17 "

seuil pression VMC

eeeeeeee

Mesures — Alertes — Calcul d’états et Notifications

lllustration 25: Follow-up of a building with a BEMS software

What are the client’s objectives

The client’s BIM requirement (see 1l.26 )are drafted in a contractual specification document. It
specifies the list of IFC-objects to be filled in, and the type of data to be given.

Autres La classe la plus Les équipements terminaux suivants sont décrits comme des
équipements ter- adaptée ala fonc- objets o,fm qu’il soit possible de connaitre leur localisation et
Il tion de I'équipement de les dénombrer selon leur type :
Exemple : * eéqguipemenfs sanitaires,
IfcFlowTerminal pour * eguipements de cuisine,
les sanitaires). » equipements de production de chaleur (chaudiére,
A défaut IfeBuildin- genérateur, radiateurs,...)
gElementProxy » equipements de production d'eau chaude sanitaire
(chauffe-eau, chauffe-bains a gaz,...)
e équipements de venftilation (VMC, VMC gaz.,...)
e équipements de sécurité incendie (systéme de dé-
senfumage, bloc de secours,...)
e« armoires électriques,
Conduits, IfcFlowSegment, Les conduits de fumée et colonnes séches sont décrits
canalisations et lfcFlowfFitting comme des objets.
glelm=s Les canalisations et gaines sont décrifs comme des objets ou,
a défaut, sont seulement représentées dans des plans.
Gaines technigues IfeSpace
Dénomination .D-énorﬁm-atm-nm DEST
Déstratificateur lfcFanType 5 Local Coae . g Local Code
Warque-modéle Warque-modgle
ref: Fiche produit
Dénomination Dénomination VENT
. Code Code
Ventilateur lfcFanType 5 Local Marque-modéle g Local Warque-modéle
- ref: Fiche produit
Apparels ge Dénomination Dénomination TERM
FE—_— P Code Code
Thermostats de régulafion ifcBuildingElementProxy 5 Local Harque-modéle S Local Warque-modéle
ref: Fiche produit
Dénomination Dénomination \VTCN
Ventilo-convecteur et caissons lfcSpaceHeaterType E Local Code . E Local Code
Warque-modéle Warque-modgle
Fiche produit

lllustration 26: extracts from a client’s BIM specification regarding ventilation objects
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As described in D3.1, this contractual specification document can furthermore include definition of
BIMplement related objectives which will define the requirements of the BIMplement QF (choice
on implementation area, focus points where it is needed to improve the quality by up-skilling and
educating carefully the involved professions).

The client’s BIM specification may also indicate different requirements depending of the project
phase and LOD (see Il1.27 ).

D30 - HVAC
Baseline Part 1 - Attribute Description Part 2 - LOD Profile
Additional
Attribute Commentary 100 : 200 300 | 350 ' 400
Global Attributes
Component ID Project assigned number for components (e.g. tag number) X X X X
" Condition Status Status of the element, predominately used in renovation or retrofitting projects X X X X
" Room Number Room number where component to be/is installed X x X X
Room Name Room name where component to be/is installed x X X
Story Number Floor or level room is located x x x x
Manufacturer Name The organization that manufactured and/or assembled the item. X X
Product Name The descriptive model name of the product model (or product line) as assigned by the manufacturer of the manufactured X X
Meodel Designation The model number or designator of the product model (or product line) as assigned by the manufacturer of the X X
..... Component characteristics Defines properties of individual instances of manufactured products that may be given by the manufacturer.
Acquisition Date The date that the manufactured item was purchased. X
Assembly Place Enumeration defining where the assembly is intended to take place, either in a factory, other offsite location or on the X
Bar Code | The identity of the bar code given to an occurrence of the product. X
..... Batch Reference The identity of the batch reference from which an occurrence of a product is taken. X
..... Production Year The year of production of the manufactured item. X
..... Serial Number The serial number assigned to an occurrence of a product. X
Design Performance design performance parameters as defined in the BIMXP to be associated with model elements as non-graphic information. x x x
Target LOD
Current LOD
Service Life Captures the period of time that an artifact will last.
» .| B—Ext. Doors | B—Cladding | B-Roof | B—Ext. Wall | C-Int. Windows | C-Int.Doors | C- Partitions | C - Raised Floor | C - Susp. Clg. D20 - Plumbing 22 | D30 - HVAC | D- Air Distribt
B @ M

lllustration 27: required data sorted with LOD level

8.2.3. what are the control office requirements ?

The overall and general explanation of the quality control aspects and systematic quality control
method inside any construction project, along all the project phases, has already been explained in
the D3.3 (BIMplement Model nZEB Quality and BIM Skills Matrix). Hence, in practice the aim of he
client's control office aims at assuring the client that the project will be consistent with his
specifications, along with the project design phases (see 111.28 ).

Magquettes ﬂ E)(()IEE Informations spécifiques au projet a intégrer

* Réseaux principaux . . . * Localisation, dimensionnement,
[Canalisations / Conduits / modélisation et identification

Gaines / Sprinklers) * Typologie
* Quantité de base (Diamétre et longueur)
MEP * Matériaux
[C(i(;, ((:;'\:,% * Ponts singuliers . . e | ocalisation, dimensionnement,
lomberie (Coudes, raccords,...| modélisation et identification
2 ' * Typologie

incendie,
cuisiniste)

» Quantité de base (Diametre]
* Matériaux

* Equipements principaux . . * Localisation, dimensionnement,
[Yc modélisation modélisation et identification
systémes élévateurs) * Encombrement (largeur, hauteur, longueur)

lllustration 28: list of a control office requirement depending on the project different phases
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In addition, a control office (ex: SOCOTEC) may require data about risk management, ans ask for
specific properties (Pset)Pset_Risk to be given. For instance :

» Nature of risk (NatureOfRisk)

» sub-category level 1 (SubNatureOfRisk1)

« sub-category level 2 (SubNatureOfRisk2)

 level of risk (AssessmentOfRisk)

*  Origin of risk (RiskCause)

» Type of risk (TypeOfRisk)

» Preventive measures (PreventiveMeasure)

» Impacts on surroundings (AffectsSurroundings)

* Risk classification (RiskRating)

« Possibles consequences (RiskConsequence)

» Responsable (RiskOwner)

8.2.4. what decisions have been taken by the project manager or architect ?

The architect’s or Project manager’s decision may be about :
» type of ventilation system
 location of technical spaces, of technical ducts ... (see 111.30)
* height of false ceilings (see 111.29)
* project zoning ....

For each decision, there will be impacts on the models and data to be entered.

(vaa | modet | cheadng | ©
& rodel Tree

3] Beam

@ A son

& Column

& Covering

& Discrete Accessory
& Door

& Furniture

ACCUEIL HALL
ADMINISTRATION
BUREAUX CONSULTATION
CIRCULATIONS

CUISINE

ESPACE ANIMATION
ESPACES ATELIERS
ESPACES COMMUNS
ESPACES EXTERIEURS LOGISTIQUE
ESPACES ORTHOPHONISTE
ESPACES REEDUCATION
GROUPE IMP

GROUPE IMPRO

GROUPE POLY

INFIRMERIE

) Space.0.24 : Aire de livraison couverte[l

C_Pset_RenovationAndPhasing
Soace Boundary Areas
Identification Location Quantitie

Property Vi
Model ™
Discipline Ar
Name Air
Number G4
[Type ES
Description

[Occupant

Layer 5]
System

'Space Group Type

linterior ™
(Geometry Bo
\Application AR
IGUID 1v.

i & e a8 0808050065

|

lllustration 29: location of a suspended ceiling in a space element
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lllustration 30: location of a technical space

£20-2

Stockage

lllustration 31 displays a room with false ceiling. The building company has to check if there will
be space enough for the ventilation (and other networks)
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8.2.5.

lllustration 31: check the free space left over the false ceiling

what has been laid down by the project manager MEP design office ?

One of the main important problem encountered by building companies when answering a call for
bid, is the lack of information within the BIM model.
This fact obliges the companies to look for information in all the different and available
documents included in the call for bid, with the risk of errors between these documents. This is the
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reason why it is important to explain and convince project managers and their design office that a
Bl model is not only for their use of the model, but also for other stakeholders needs. This is one
aspect of the necessary cross trade collaboration.

For instance, in lllustration 32, the ventilation device (CTA) is not completed in its field.

@ Info ¢ - -[@AFEEE BB R

¥ Object.0.174
Pset BuildingElementProxyCommon Pset_ManufacturerTypelnformation
Identification Location Quantities Relations Classification Hyperlinks

Property Value

Model 1475 IME Camille veyron DCE REVIT2016

Discipline Architectural

Name CTA Double Flux Raccord Rectangulaire:Standard: 3807942

Phase DCE

Type Standard

Description

Material

Layer M-EQPM-___-OTLN

System

(Geometry Boundary Representation

Application Autodesk Revit 2016 (FRA)

IGUID 1MrTF 2ZcvFSRACQ7YQIRmf

BATID 3807942

lllustration 32: no information for the ventilation device (description, material)

In the following case, the building company has to understand that the technical space is placed
outside the building (no door or communication)(see .33 ). It will have to assess the
consequences of such a choice.

lllustration 33: location of a technical space
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8.2.6. what answers are expected from the building companies, and how ?

Once the project has been distributed between several building companies, the BIM Execution
Plan (BEP),also called BIM protocol, will specify what is expected from each company in charge of
a batch : either realize his own technical BIM model, or use a viewer to check what the project
manager has designed.

In this here below example (see 111.34 ), the wood structure requires a specific trade BIM model,
and the MEP company has only to use a viewer.

PLAN EXE SYNTHESE PLANS D'ATELIER VISA BIM EXE

.rvt ou .ifc sous REVIT .ife + EXPORT vt
LOTS ARCHITECTURAUX -
HORS LES MURS -
LOT STRUCTURE BETON/TERRE -
VESSIERE -
LOT STRUCTURE BOIS 3| OSSATURE BOIS MAQUETTE
BET VESSIERE SDCG > NUMERIQUE

EN LIGNE
LOT FLUIDES
visionneuse
A360

LOT ELECTRICITE

AXIOME

LOT VRD
SINEQUANON'

lllustration 34: on site simple BEP

In this second example (see 1ll.35 ), the BEP is more complex.
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DOE BIM VISA PLAN DOE SYNTHESE
xlsx ou .ifc ou .pdf MOE vt ou .ife BIM MANAGER
ls  menUISERIE CARRE Jrsx o
|8 MENUISERIE CARRE Joasx
|4 SOCIETE ERIC |pdt__  |LoTs ARCHITECTURAUX
“ |HORS LES MURS i
|7 curtn xlsx E——
>
lsx
|8 neBiHU | >
|10 cLEmENT DEGOR ] xisx >
|2 saucey Jodf
LOT STRUCTURE BOIS
JIfc vt ou If
[2__soce I > [BeT VESSERE ==5

I+ conmwTe

8.2.7.

LOT FLUIDES

BIM DOE
vt

MAQUETTE
NUMERIQUE
DE SYNTHESE

integration des
donneées
alphanumériques

dans le modéle

lllustration 35: on site complex BEP

EXPORT
BIM MANAGER

vt ou .Iig
e

BIM DEO
.rvt ou .ife

MAQUETTE
NUMERIQUE

visionneuse
A360
ou
TEKLA BIMSIGHT

what are the requests for the building companies design office ?

Building companies design office can include lots of data in their model for a use on site.
For instance, (see 111.36 ) the company indicated the type and brand of a ventilator device. This
information may be used on site, for instance to check that the product delivered on site is correct.

™ (B) Object.0.277

Identification
Property

ICode d'assemblage
Description de lassemblage

Location

Quantities

Relations

Classification

Value

BIHCEIEO X

Fabricant ATLANTIC
Identifiant 2422H773
Modéle DUOTECH 2700VGATL
INom de code
INom du type DUOTECH 2700VGAL
INuméro OmniClass 23.75.70.00
[Titre OmniClass HVAC Distribution Devices
URL
Version 0-1.2012-03-01

(@) Info ¢ -

¥ (B) Object.0.277

Identification Location

Vvalue

Ventilation

(B) IME-EXE-CVC-GILLET-MAQUETTE FLUIDE REVIT V4

CTA Double Flux Raccord Rectangulaire:DUOTECH 2700VGAL: 3807942

DUOTECH 2700VGAL

NOTDEFINED
MEQPM.

Boundary Representation
Autodesk Revit 2016 (FRA)
IMrTF2ZcvF SRACQ7YQIRmF
3807942

lllustration 36: type of ventilator specification
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One of the principal aim of this part of the training will be to get, from the trainees, a list of the
data, documents, information, ... even specific extracts of the BIM model, that would be most
useful for the on site workers. The trainer could, then, transfer these needs in terms of BIM data to
the design office for a more appropriate BIM design of the project.

Such exchanges would greatly improve the cross trade and cross level collaboration on a project.

9. ON site use of a MEP BIM model by site workers

At this phase of the project (launching of the on-site work), the design of a MEP system and its
BIM model have been either done or visualized by the company management team and/or design
office.

This next step will be conducted by the site manager & foremen in order to prepare and organize
the work on site, dedicated to the implementation of a ventilation system, with the help of the BIM
model.

This chapter presents the 6 different steps these stakeholders have to go through in order to be
able to efficiently use a BIM model on the site work, and to train on-site blue workers to
manipulate a BIM model with a tablet.

Annex_2.2 will present an extensive example of the different slides that have been used on the
Carrousel pilot project.

9.1. The main steps that constitute the training content frame for on-site
workers

9.1.1.  Identification of the key BIM stakeholders

The site manager & foremen have to be able to understand the roles and identify the key BIM
stakeholders :

+ client’'s BIM manager

* BIM coordinator of the project manager MEP design office

* BIM coordinator of the building company MEP design office

9.1.2.  Ability to handle the general BIM model

The site manager & foremen have to be able to make a BIM visit of a project. To that end, the have
to learn how to use a viewer and all related tools (see § 3 of annex 2-Carrousel in this document).

9.1.3.  Manipulation of the project BIM models

In this step, the site manager & foremen will go deeper in the BIMplement project BIM models to
enter the project through the different trade BIM models. That means cross-trade skills to grasp
the project concept as seen by the other stake holders, and to think of their impacts on his own
batch.

A few examples are given here below.

lllustration 37 is a view of an architect BIM model. His intention is to design 2 different types of
false ceiling. However, when the ventilation batch will have to start his work, none of them will be
realised. The site foremen have to be aware of these technical provisions and so, have a better
understanding of the ventilation technical design that may seem strange otherwise.
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[ File | Model | checking | c | Information Takeoff |

& Model Tree P IEEEIEERICE)
- [ IME-EXE-00-MOE-BIM-IFC v 10

(@ Info
= Suspended Ceiing.0.27

Location ~ Quantiies  Material  Relations
Value
IVE-EXE-00-MOE-BIMIFC v 10
Architectural

Dalelsol-003

2-PLACOSTIL 98/260

Finition int - Plaque de platre, Cl.
Finitions - Plafond. AC

Boundary Representation
ARCHICAD-64
1byrPrCtsglPaB7_YzhOxm
65F35675-337D-AA49-990B-1F ...

4
lllustration 37: visualisation of different types of false ceilings

lllustration 38 comes from a structure BIM model. Explore this model will, for instance, allow the
foremen to see what are the different materials they will have to deal with for duct attachment, or
choosing mounting brackets, drill holes

1 Model Tree
B RDC

Beam

A1 son - Do ~ | B 67 6

Column
Object
Roof
4% Roof.0.1
i & Roof.0.2
i+ Roof.0.4
| @M Roof0.5
A Roof.0.6
-4 Roof.0.7
i # Roof.0.8
- 4% Roof.0.9
it 4 Roof.0,10
4% Roof.0.11
A Roof.0.12 v

(i) Info < - ~ @\
4 Roof.0.3

=

Identification Lucaum Quantities Relations Qasslﬁtalmn H

Property value

Model IME-EXE-03.23-CHABIM-FC

Discipline

Phase G

ype Complexe sur aate Bees [
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lllustration 38: visualisation of different types of load bearing structure material

All project BIM models have to be looked over (architect, structure, joinery, MEP, electricity, ...). In
fact, the ventilation batch may be impacted by any other batch.

For instance, the following illustration (see 111.39 )shows the electricity model and indicates where
plugs have been foreseen in the boiler room.
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[#2f= Building Elements - Uniformat
i gha Groupement d'Espaces
(@8 Uniformat Classification

Panier de Sélection Aucun Jeu de Sélection ~ [l B (1 € @) = =
@ nfo < > ~|[@F

4= (F) Convertisseur dEnergie.-1.2

Génie dimatique Phase de construction Pset_Distributi
Contraintes Cotes Cotes(Type) Données didentification Do ification(Type)
Identification  Emplacement Quantités Profi Relations Classification  Hyperliens  Autre  Autre(Type)

Propriété Valeur

Modéle (F) ASTUS_PRO_EES_PO_TXX_MN_PB_A
Nom Module hydraulique puits canadien:Module hydraulique SE...
Type

Description

Functional Type

Calque M-EQPM-____-OTLN

Systéme

Géométrie Extrusion

Application Autodesk Revit 2016 (FRA)

GUID 0Oxs3ws$el bCnvPWipdw3WXF

BATID 3637307

lllustration 39: visualisation of elements from the electricity BIM model

9.1.4. Handling of the MEP model by site managers

In this next step, the site manager and foremen work on their own batch, ventilation.
Instead of using “classical” 2D plans, the objective is to explore the ventilation batch through the
MEP BIM model. It may have been designed by the company design office or by the project
manager design office.
The interest for working with the 3D BIM model is to :

+ see what has to be implemented in 3 dimensions, which is quite important for ventilation

whose element cross a lot of partitions and go all through the building.
» Identify all objects and systems that constitute the networks
+ identify the possible conflicts and report them

The first level is to identify the smallest element : BIM objects.

Here below (see 111.40 )is presented a global ventilation system alone. The site manager and
foremen can identify the different elements and type of elements of the ventilation system.
They also are able to place the network within the building and get a 3D view of the work to be
implemented.
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lllustration 40: visualize the complete MEP network

> ~|[@):

| spn v

The second level consist in visualizing the different systems that should have been identified
during the design in the BIM model (see Ill.41 ). It gives a better information for the quality
implementation of the work to be done.

[ e | wodel | Checking | ication | Information Takeoff |

i Model Tree

System

B = Sys!
- System.b. 11 : Génie
+ g System.b. 12 : Génie

e cimatique Ar Neuf 2

(Wt ¥ EEE @0

= [ 080_05_maquette numérique, RESEALIX, CANALISATION ~

- System.b, 1 : Génie cimatique Reprise 1
& gy System.b.2 : Eau Froide Sanitare 1
#- i System.b. 3 : Eau Chaude Sanitaire 2
+- i System.b.4 : Esuwc Usées 2
-5 System.b. 5 : Eaux Vannes 2
+ 8 System.b.6 : EauFroide Sanitaire 3
+- 53 System.b. 7 : Eaux Vannes 3
(& g System.b.8 : Chauffage aler 1
# i System.b.S : Eaux Usées 13
v

dmatique Extraction 2
dimatique Air Neuf 1

+-Em System.b. 13 : Chauffage aller 6
[+ %) System.b. 14: Eau Froide Sanitaire 4
& B8 System.b, 15 : Eay Chaude Sanitaire 1 hud

€ - -[@F==EE0R

g8 System.b. 10 : Génie cimatique Arr Neuf 2

Identficaton Location Relations Classification Hyperinks

@ 30 OGP~ | @ESS QRN

.Prmern' Value
Model 080_05_maquette numérique, RESEALIX, CAN...
-~ - d-no:u»mfz
= Pt
Description
\Appiication Autodesk Revit 2017 (FRA)
GUID J0gEAymOau4SDF tN0bu2
lllustration 41: visualization of a system (part of the whole network)
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Once objects and system are identified, it will be possible to check if additional documents have
been inserted in the model.

Here below (see 1.42 ), the company design office has attached a technical document on how to
install a boiler.

MAO012_ComfoFlat_NoticeDeMontage_OnFloor.pdf

Type Adobe Acrobat Document
Author  Perreau Philippe
Added  12/11/2017 15:49:25

' Object(s): 0| = Link to Selected | B UL IR Bww]

lllustration 42: assembly instruction attached to a boiler IFC_object

At this point, the foremen will be able to identify conflicts or possible problems to the design office

(company or project manager), or ask for more information, while using the BCF exchange device
(see lll.43).

@ BCFier for Windows

BCFier 2.1.1.0

New BCF Save as.. Open BCF Merge.. Settings Help

fichier bef New BCF Report =

o Add Issue ° Delete 1 issue Comment
Search issues... 12/11/2017 at 15:39 Unknown
. — Description
T ] Comment
i ' ‘ Add View Add Comment
' 0 seconds ago 1 1 Unknown = .
i Ii!|| I = r"'_ 'ﬁaﬁ\% =T el | ]
| | ] i

- ¢

Perreau Philippe on hour ago Unknown

possibilité modifier la marque prévue ?

v | Verbal Status (optional)

Non impossible, si nécessaire modifier I'ordre du planning
pour attendre arrivée commande

lllustration 43: BCF exchange based on the BIM model
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9.1.5. launching of the construction work

At the very beginning of the construction work, there are meetings with all building companies. It is
the place to exchange around the 3D BIM model (instead of 2D paper plans) and visualize the
identified weak points, and/or conflict risks between batches.

This is also the place to build and examine a 4D planing (see lll.44 )that will make explicit and
visual the virtual project progress.

.

Taches ‘Suurces de dunnéesl Cunﬁgurerl S\mu\er‘

uutsrunetéche‘g’é|§v ‘@H%Anacherv“[ﬁ_v] @‘:@] 89~ @ «| |3 ||~ Zoom: =N &v
i lun. nov. 13, 17 | mar. nov. 14, 17 | mer. nov. 15, 17 Jeu. nov. 16, 1|
Araché) PM AM | PM | AM | PM | AM | PM AM I
13/11/2017  14/1/2017  ND H/D Corstriire el [ ] i
14/11/2017  15/11/2017  ND N Corstruire @ Jeux-> .. : [ ] ;
15/11/2017  16/11/2017  ND N Construire W Jeux-> .. i

& JeLix-> .. i =l

@ JeLix->
Telx—>..

Débutréel Colit total

Mo |Em Débutp\amﬁe" Fin plarifiée Frréele | Type de tiche

16/11/2017  17/11/2017

lllustration 44: visualisation of a 4D planning

These meetings will also be the place, for instance, to discuss about blockout, and check their
position, size, ... (see l11.45)

lllustration 45: visualisation of blockout

At the beginning of the construction work, or when it is time to, the foremen will have to place
orders for materials and devices, or to verify the order made by the company and check the
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delivery on site. The foremen will have to be check that the BIM model is updated, specially with
ventilation because this batch is implemented latter than the other.

The use of a BIM model on site will be very helpful to verify the possible difference between the
original design and the work actually implemented.

9.1.6. Place orders

To place or verify order, the foremen can export, via a table (see Ill.46 ), all object related to his
batch.

A B c D E
I |Flow Terminal
)
3 Name h Tag h Object Class. 7 Layer Assignment Name 7 Globalld
4 |Bouche de soufflage:Raccordement 300 x 300 & face 600 x 600:712422 '712422 Flow terminal M-HVAC-CDFF-OTLN 0x_v4ps6T5DfK1uBtiacAx
5 |Bouche de soufflage:Raccordement 300 x 300 & face 600 x 600:712429 712429 Flow terminal M-HVAC-CDFF-OTLN 0x_v4ps6T5DfK1uBtiacAm
5 |S4R_Waterloo Air Terminals_AV:WL-AT082:741042 741042 Flow terminal M-HVAC-CDFF-OTLN 0erRWWIV55GvS1i9_QvClo
7 |SAR_Waterloo Air Terminals_AV:VIM type DCDU:904163 '904153 Flow terminal M-HVAC-CDFF-OTLN 1L2GKDK650WQdgSrom1a3n
3 |S4R_Waterloo Air Terminals_AV:VIM type DCDU:922162 '922152 Flow terminal M-HVAC-CDFF-OTLN 007MPKM7XAoxzonZKgy2Dk
3 |S4R_Waterloo Air Terminals_AV:VIM type DCDU:922975 '922975 Flow terminal M-HVAC-CDFF-OTLN 0I1Bfz2ulLP6fhUwWNPTZEfcc
0 |S4R_Waterloo Air Terminals_AV:VIM type DCDU:923054 '923054 Flow terminal M-HVAC-CDFF-OTLN 01Bfz2ulP6fhUwNPTZEfbN
1 |S4R_Waterloo Air Terminals_AV:VIM type DCDU:923746 "923746 Flow terminal M-HVAC-CDFF-OTLN 20fakleGPOtBwBezdQKyBy
2 |54R_Waterloo Air Terminals_AV:VIM type DCDU:923822 "923822 Flow terminal M-HVAC-CDFF-OTLN 20fakleGPOtBWBezdQKy8r
3 |S4R_Waterloo Air Terminals_AV:VIM type DCDU:923869 '923859 Flow terminal M-HVAC-CDFF-OTLN 20fakleGPOt8w8ezdQKy96
4 |S4R_Waterloo Air Terminals_AV:VIM type DCDU:924014 '924014 Flow terminal M-HVAC-CDFF-OTLN 20fakleGPOt8w8ezd QKyFr
5 |Bouche de soufflage:Raccordement 300 x 300 a face 600 x 600:974830 '974830 Flow terminal M-HVAC-CDFF-OTLN Oydt_mDEf97eFcalgHQhql
6

lllustration 46. excel export of data related to ventilation

An important point to present and explain is how to use of industrial/commercial BIM objects
issued from e-catalogs (see 111.47).

Ides CAD Library

ésultat pour : "VEX600 (Everest XV)"

’

< Retour

RECHERCHER PAR MOT-CLE

EX600 (Everest XV) Q

NEW

RECHERCHER PAR CATEGORIE

Choisissez une catégorie v

TELECHARGEMENT

TOUT TELECHARGER

VEX600 (Everest XV)

lllustration 47: ALDES e-catalog

9.1.7. BIM model presentation to the site workers

Launching of the ventilation batch on site is also the moment to introduce BIM models to to on-
site workers.
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A training session, simpler than the one given to the foremen should be implemented. At the end
of the (%2 day) training session, on site worker should be able to visualize the work they have to
implement, with the help of a tablet or on a computer installed on site.
They also will have access to :

» technical documentation for a better quality implementation

» possibility to attached pictures and comments on the work implemented

» quality control files to be filled up, possibly online

9.2. Training content : understand and analyse a MEP model for on-site
workers (cf. 9.1.4)

The previous chapter aimed at explaining what the site manager and foremen have to be able to
do with a BIM model, and how and when they have to acquire these skills.

This 9.2 chapter presents the contents of a training session for site manager and foremen.

The training objective is for them to be able to make a full analysis of a BIM model, but only on a
“passive” way. This means they will not have to modify the model, only read it, use its data and
make comments.

9.2.1. Context of the training session for site manager and foremen

During the BIMplement project, this training session is based on the construction project to be
implemented by the trainees. This chapter is focused exclusively on “how to use a MEP

At the end of the training session, It would be most important and interesting to have the trainees
express their additional needs toward the BIM model : what are the missing data that would be
useful to them.

This Chapter will present only a small part of the slide show. The comprehensive collection of the
slides presented during the Carrousel training session can be seen in Annex_2.

Bimplement trainers will be able, from this example to adapt their training content, both to the
trainees and to the real project. The objective is to give the trainees the means to get a clear view
of the project and to be able to get the needed data. The points that will presented in the slide
show have to be carefully chosen so that the trainees get the real value added of the BIM model.

9.2.2. Analyze the project MEP BIM model (cf. §8.1.3)

This chapter is also dedicated to on-site users (site manager, foremen, blue collar workers). As
presented in the beginning of §8, their use of a BIM model will be done with the help of different
freeware viewers. It will be important, when getting to their own core business and skills (MEP for
instance) to train them to get with BIM a better view of their part, better than what they have
experimented , some time for years with 2-D plans and a bunch of written documents.

Depending of the viewer, and if the BIM model design has actually been done in good conditions,
the on-site workers will be able to get precise informations on objects.

Example with SOLIBRI Model Viewer. Illustration 48 shows an entire blower system, including all

constitutive elements.
On the left side, it is possible to show other systems designed in the same BIM model.
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Sous-projet 13- cve

lllustration 48: Blower system

Upon selecting one element, one can have information on this sole element.

Here below (see 111.49 ), blower regulation device. It will allow the system to have two different air
flows : one, a minimum hygienic air flow, two a higher level of air flow in case of specific pollution
(humidity, CO?, ...) or increase of users.

O Oy Dy g o Py QA Q QA K- WS

L

(&) ARBORESCENCE MODELE b EW =238 @ 3D

v Registre RMA 125 ”

== Elément Flux de Distribution, 1,179

'—1 Elément Flux de Distribution.1.182

=t Elément Flux de Distribution.1.186
=t Elément Flux de Distribution.1,190
=t Elément Flux de Distribution.1.221
=t Elément Flux de Distribution.1.225
=t Elément Flux de Distribution, 1,227
=t Elément Flux de Distribution.1.233 v

@ INFO < v v B EBEEE

=t Elément Flux de Distribution.1.182

Matériaux et finitions(Type) | Phase de construction = Pset_DistributionFlowElementCommon Pset_ManufacturerTypelnformation = Revétement
e Thors, Wammites | D e e i ey | Do e i e, | e eI as, | B S e e (Sesi
Identification  Emplacement Quantités Matériau  Relations  Classification  Liens hypertexte  Autre  Autre(Type)  Contraintes  Cotes

Propriété Valeur

Modéle ASTUS_PRO_EES_PO_TXX_MN_CVC_A
Discipline Architecture

Nom Registre RMA 125:Registre RMA 125:3876366
Type Registre RMA 125

lllustration 49: Blower regulation device

With Navisworks Freedom, in illustration 50 are displayed several icons introduced by the design
office with Navisworks. With the help of the freeware Navisworks Freedom, it is possible to get the
type of ventilation device, and directly, with the tab “links”, get to the internet site of the producer.
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9.2.3. Impacts of the other BIM models on a MEP model (cf. §9.1.4)

ACTUALITES

5]

...01

%¥ Les plus visités BB EEF Skills Report 2016:... @ Débuter avec Firefox M espace client % Fichiers - Dropbox & Affaires - Google Drive #¥ Accueil - ecobimeur -

g(ﬁlobal

lllustration 50: get information on objects

VIDEOS

In addition to checking their own trade BIM model (MEP), site manager and foremen have to
situate the object(s) they will implement within the whole building site. The objective is to evaluate

the impact of their own work on the other batches, and vice versa.

Accordingly, the trainees will learn what is the “IfcSpaceObject”, and learn how to check what MEP
elements are in which space. This activity will be realized with a federated Design model, using

one of the available viewers.

In the following example (see Ill.51 ), one can visualize that in the light green space, there are

several equipments indicated in the left side tab “Equipements”.

(i) Info < -2 'l@l ix
) Espace. 1.15 : Bureau[Bureau]
AC_Pset_RenovationAndPhasing BaseQuantities
Aires Limites Espace Classification Hyperliens AC_Dimensions
Identification Emolacement Quantités Relations Limites Espace
Equipements Pset_SpaceCommon Zone
Propriété Valeur
CFA Lecteur de badge
CFO 2x3 PC 10/16A+T sur goulotte
Eléctricité VDI 3PC 10/16A+T secouru
Mobilier Tableau blanc_Armoire
Réseau VDI 3R145

lllustration 51: IfcSpaceObject
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The trainees have, to visualize the interferences between the MEP and the Structure BIM Models.
In this example, they have to check if a blockout have been made for the orange pipe. Normally, it
is the BIM manager’s responsibility to check the existence of such blockout (see 1.52).

However, if the partition in this model does not present such device, the foremen can issue a BCF
note to the design office.

=f= Classification

B D& o |([@E:

#-=fa Building Elements - Uniformat
-gfa Groupement dEspaces
@B Uniformat Classification

Panier de Sélection

(1) Info

(A) ASTUS_PRO_LR_PO_TXX_MN_SPACE_E

Nom Fichier IFC Schéma Fichier IFC Hyperliens
Identification Description Fichier IFC
Propriété Valeur
Nom ASTUS_PRO_LR_PO_TXX_MN_SPACE_E
Nom court A
Application ARCHICAD-64
Discipline Architecture
Charte Couleurs Architecture. material

€ -~ > - |[@FHE -

lllustration 52: identification of blockout

In the same way, trainees have to be able to check their MEP model with :

- Structure Model
- Electricity

- Plumbing (if not included in MEP)

- Joinery

- Interior completion (false ceiling for instance)

In this example (see 1Il.53 ), the viewer show that there might be a conflict between the orange
pipe and the green false ceiling. A fastening problem may occur.

Fichier Modéle Veérification Présentation Informations Métrés + ToDo (2/2) [
) Arborescence Modéle [P @ 30 KA Dpvoter v Dinfo v |FEH S -3 - QR

[ (A) ASTUS_PRO_LR_PO_TXX_MN_SPACE_E

& (E) ASTUS_PRO_EES_PO_TXX_MN_ELEC_B
@l (F) ASTUS_PRO_EES_PO_TXX_MN_PB_A

- [EJ (6) ASTUS_PRO_SIAF_PO_TXX_MN_AME_0
- [B] (H) ASTUS_PRO_LR_PO_TXX_MN_F

= Classification

- ks Buiding Elements - Uniformat
-gfa Groupement dEspaces

- @B Uniformat Classification

W Deo|@E=FHEE

=}

== (H) Plafond suspendu. 1.1

Classification Hyperiien:

BATID

Panier de Sélection Aucun Jeu de séecton [l H (0% €@
@ i ¢ -2 - @

e

s AC_Pset_Renova
Identification Emplacement Quanti

Propriété Valeur

Modéle (H) ASTUS_PRO_LR_PO_TXX_MN_F

Discipline Architecture

Nom FPO4

Phase PRO

Type FP04_Dalle acoustique en laine de bois 35

Description

Matériau LR _Fibres de bois

Calque PO-TF Calepinage faux-plafonds

Systéme

Géométrie Représentation mites

Application ARCHICAD-64

GUD 1KybbEBWNUGEZDC4PeSIon

54F2594E -23AC-SE42-88CD-304668709271

lllustration 53 possible conflict between false ceiling and MEP
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When there are many devices in a technical space, it will be useful to check their right positions
and identifications. The green devices (see Ill.54 )is presented in the “identification” tab as the

hydraulic device for the Canadian well.

[ (C) ASTUS_PRO_EES_PO_TXX_MN_CVC_A

-[] (E) ASTUS_PRO_EES_PO_TXX_MN_ELEC_B
@l (F) ASTUS_PRO_EES_PO_TXX_MN_PB_A

= Classification Wi D& 0@ =

& -sfa Building Elements - Uniformat
ﬁ Groupement d'Espaces
(#-@® Uniformat Classification

& Panier de Sélection AucunJeudeSélecﬁonv.!J@E E| i W=
@ Info ¢~y -[@FEEED
= (F) Convertisseur dEnergie.-1.2
Génie dimatique Phase de construction Pset_DistributionFlowElementCommon
Contraintes Cotes Cotes(Type) Données didentification Données didentification(Type)
Identificaton  Emplacement Quantités Profi Relatons Classifiation Hyperlens Autre  Autre(Type)
Propriété Valeur
Modéle (F) ASTUS_PRO_EES_PO_TXX_MN_PB_A
Discipl o =
Nom Module hydraulique puits canadien:Module hydraulique SE...
Type
Description
Functional Type
Calque M-EQPM-____-OTIN
Systéme
Géométrie Extrusion
Application Autodesk Revit 2016 (FRA)
GUID 0xs3wselbCrvPWipdw33WXF
BATID 3637307

llustration 54: several devices in a boiler room

This step is also the place to check the object properties, in particular those who will be important
for orders. Here for instance (see lll. ), the FireResistanceRating has not been filled by the design
office. A BCF note will be used to ask the question.

{fy Arborescence Modéle [k #| 8| @& 3o S| Pvoter v Dinfo v | (PIDEP & @ ~ | €

B [3] (A) ASTUS_PRO_LR_PO_TXX_MN_SPACE_E

- (6) ASTUS_PRO_SIAF_PO_TXX_MN_AME_0
(#-[@ ) ASTUS_PRO_LR_PO_TXX_MN_F

f= Classification

(#)-gfg Building Elements - Uniformat
gl Groupement d'Espaces

- @8 Uniformat Classification

£ Panier de Sélection Aumn)eudesélecﬁmv.!'\@'h E|| =ii=im 8

@ fo < - > -@EEED
I ¢)Porte.-1.8
IfcDoorLiningProper ties IfcDoorPanelProperties IfcDoorPanelProperties Pset_DoorCommon
AC_Dimensions | AC_Matériaux AC_Pset_RenovationAndPhasing BaseQuantiies Ifc Dimensions
Identification =~ Emolacement Quantitds Matériau Relations Classificaton  Hyperliens  AC_Description
Pset_FireRatingProperties Pset_ManufacturerOccurrence Pset_Manufacturer Typelnformation
Propriété Valeur
FireResistanceRating

lllustration 55: Object property not filled up
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9.3. Check the airtightness weak points, with the “ifc_opening”

This Chapter is definitely experimental, and will be included in the BIMplement pilot field labs.
In fact, there exist almost NO IfcObject related to airtightness.

9.3.1.  IfcOpening BIM object

Even if there is no IFC dedicated to airtightness product
(such as those presented in D3.3), this question is open,
and a company such as Tremco-lllbruck starts working on
the subject. This company has created a few 3D objects
(see 1.56 ), whose use is still not easy to use and
implement.

But, up to now, nobody used these BIM objects and the
company wishes to find another way of implementing BIM
for airtightness products.

lllustration 56. Tremco-Illbruck 3D objects for joinery

Another approach consists in using the “IfcOpening” element, as a carrier for information.

This object exist already and are used to make holes in an IFC_object such as :

- door and window in a wall

- blockout for pipes ... (see 111.57)

They are created by in all BIM design commercial software. The troubles comes from the fact that
not all viewers can make them visible !

) ARBORESCENCE MODELE REB% OG0B @

() Ouverture0.14
[} Ouverture0.140
Q) Ouverture.141
Q) Ouverture0.142
(3 Ouwverture 0143

(D) Ouverture0.147
Q) Ouverture0.143
@ Quverture0.149
1D Ouverturen15

@ INFO <voy v %3080
Q) Ouverture.0.144
Identification Emplacement Quantités Profil Relations Classification Liens hypertexte BaseCuantities

Propriété Valeur
Modéle IME-EXE-03,1-GOE-BIMHFC-201 70602
Discpline Architecture

Nom «<Unnamed Element>

Calque A-NPLT-__-OTLN

Application Autodesk Revit 2018 (FRA)
GUID 3qDxF3Ya5FtvRnNuyytwos

Catégories de modeles

lllustration 57: green spot is an IfcOpening for a blockout

9.3.2. IfcOpening issues and airtightness issues

As for airtightness, the main troubles appear around “holes” : joinery and blockout for pipes.
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9.3.2.1.  Attach documents to IfcOpeningElement

Because, IfcOpening do exist anyway and are compulsorily created in the BIM model, the proposal
is to use these IfcOpening to identify and give information on the airtightness weak points.

These IfcOpening could be linked to a BCF note, or an attached document that would explain and
present, for each weak point, what is the solution that has been designed by the design office.
These documents could be one of those identified in BIMplement Work Package 3.

The freeware viewer TEKLA BIM SIGHT and the commercial software NAVISWORK can answer
this proposal (attached document and/or BCF note).

However, even with these software, IfcOpening are visible if,and if only, the model has been
created in good conditions.

For example, in illustration 58, only part of the opening object are visible. Most of them are not! To
use IfcOpening will need a specific training for the design offices.

» Member [597) [ | 0
¥ OpeningElement (1 L0
OpeningElement (0]
OpeningElement O
OpeningElement 10
OpeningElement Lo
OpeningElement O
OpeningElement ©
OpeningElement O
OpeningElement Lo
OpeningElement O
OpeningElement O
OpeningElement ©
OpeningElement O
OpeningElement ©
OpeningElement O

lllustration 58: some visible Opening objects

9.3.2.2.  Attach hyperlinks to IfcOpeningElement

Another solution could be :
1. to sort all solutions related to airtightness and document the related solutions
2. create a numerical file that gather all these solutions
3. enter the internet hyperlink in the BIM model (see 11l.59 ). Clicking on this tab will orient the
user to the files with the technical documents related to this opening
This solution is possible with Solibri Model Viewer where an internet link/hyperlink indicates a
document.
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Propriete Valeur

Code d'assemblage

Description de l'assemblage

Fiche Technigue LATRAVAILSCAENMEVDZ-Plans Maguettes\DOE E...
Identifiant 356

MNom de code

Nom du type E5

MNuméro OmniClass 23.80.30.11.17

lllustration 59: Solibri ‘s possibility for hyperlink

Here below (see Ill.60 )is an example of a tab “hyperlink”.

& cosshation W) 0@ 08 =

-  E1090 Other Equipment
2] Non-classé

ﬁ d'Es v
> Panier de Sélection =]
@ Info < ~->» -[@E

P Mur.0.658

Identification Emplacement Quantités Matériau profi |
AC Pset RenovationAndPhasing B, 3
Relations Classification @
Contenu
Defines by Type
Vide
i {2 Quverture.0.188
L5 Ouverture.0.319

0-&8-88

lllustration 60: door as an opening and tab “Hyperlink”

The attached document could also be a 2D-plan where holes are identified , as well as the
solutions and airtightness products that have been foreseen by the design office.

9.3.3. viewers capacities to display opening object

The main issue to be worked out is that not all freeware viewers are able to display these
IfcOpening, and only a few viewers can actually identify them as BIM objects. For instance :
» TeklaBimSight can display an opening, but the object itself does not appear in the BIM
objects nomenclature in the tabs on the right (see l1l.61).

P W

NUNE _TECOLLEAGUE| Settings Help Cenv.

u

Building (1)

Ll Tekia BIMsight  Home  IME-EXE-03.1-GOE-BIM:-...

Markup

el o

> BuildingElementProxy

> BuildingStorey (2)

» Column (2) N
> Footing (52) [ ]
> Group (5)

uuuuuuuu

> Project (1)

> Site (1)

» Slab (296) L

> Wall (53) a

0] 00 606 606 ¢ 06

WallStandardCase (14¢ L
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lllustration 61: Tekla BimSight with no opening display

« BIM_Vision can identify openings (see I1l.62)

"l -l s BIM Vision 2.12 - CWsers\Philippe! Desktophsuite travail IFC\ifc et opening)IME-EXE-03.1- GOE- BIM-IFC- 20170602 e ? H - &5 X
AFFICHAGE ~ OBJETS  DIMENSIONS  MODIFICATI PLEMENTS
w30 - &, Zoom total ® Défaut % Dessus K ——— B -
o G B
W/ Projections dans 'espace - 8 Zoom sélection  ®Face  ®.Droite i P Add plane - Y —— ik
. . ¢ Opfions g - ipe Einitialise
= Vue 20 # Fly mode - w” Retour ¥ Gauche . A I F—— @
Type Camera Vue Cutting Etages décalés Voir aussi -
o Structure IFC * B x
m A Type Nom Deso ™

= Mur <Unnamed
v standard Flement>

“ Mur <Unnamed
standard Ebement>

Mur <linnamed
standard Element>

Owvert <Unnamed
ure Element>
Ouvert <Unnamed
ure Ebarmant:
Ouvert <Unnamed
ure  Element>
Ouvert <Unnarmid
ure  Element>
v " Ouvert <Unnamed
ure Element=>

Ouvert <Unnamed
ure Element>

Ouvert <Unnamed
urg Elamant=

lllustration 62: Opening (ouverture) identified with BIMvision

« Another viewer, EVEBIM actually “sees” openings (see lll.63 ), but there is no OpeningObject
within the classification ! In the following illustration, there is no opening object connected
to the wall.

~ Ensembles de propriétés  Positionnement local
w AC_Pset_RenovatonAndPhasing 1 Relatif & Rez-de-chaussse (#3644
Renovation Status Baisting ~ Ralatif a0
« [Peat_ WallComman 2 Positian [P22590.00 A39700.00,- 130.00]
ot et 3 Fak e [0:00.0.00,1.00]
. EMQ:H“PLS‘N F]‘“* Direction de référence [-1.00,0,00,0.80]
Wisinilits U kmir v ¥ Mom "
W myeBIM PSet 1 De "
Wisibilts True Be m ption | 3
~ Représentations
~ Defini par ke Type £
Type HeWo Type e w ldentifier : Body Ty : £56G
Wom 11-Refend: magonnerie 20 » enduit pidtre 2 faces 230 * Diffarence
Desaription L Lf'iFFerltﬂoe
Apphouabla & Differance
Etiquatte du type te produit Facattes Brep
Faceties Brep
~ ldentifier : Axis Type : Curve D

Felations
~ Connecté & 1
W ectsPathElements (#1318042) i
Géamstrie de Connsion Fan
Type de conmecian Au miliey
~ Comrectd depuis 3
W redsFahERments [ #7E73149) BurExt-023 (#TE7311)
Géomsitrie de corveson  Fau
Type de conmexsan ALl ekt
~ _recsPuElrments [#7E0034)  hurSut-014 (4789211)
GEamstria de oo n Fabs
Type de connecian Al début
~ neczFothElements (saz7aze)  Murfet-006 (2
GEamstrie de CoRfRiEan Fain
Type de conmesan & la fin
» Coneru dars 1
..dnSpatialsiruciure [#31714) Bez-de-chaysese [#378644)

HcPokyline

lllustration 63: EVEBIM and opening objects

However, these objects do exist in the IFC code (see I1l.64 )!
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Mawgateur SFF
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lllustration 64: EVEBIM opening IFC code

9.3.4. IfcOpening and BIMplement pilot field lab

Within the BIMplement project, an experiment will be conducted on one project at least.
It will consist in implementing both previously proposed solutions. One possibility will also to build

a specific airtightness BIM model in order to test under which conditions it will be more efficient
for on-site implementation.

A research pilot field lab, within BIMplement, will be developed in order to establish and optimize
the possibilities of using IfcOpening as a carrier for airtightness on-site information.

This research will be implemented in collaboration with Illbruck industrial company and also with
some software companies.

It will consistin :
+ analyse all viewers capacities to display and use opening objects

* analyse the way IfcOpening have to be used in native BIM models for these object to be
usable in viewers

» apply the §8.3 solutions to different models realized with different commercial design
software for a variety of project and analyse the solutions when using different viewers
» test these solutions on a set of BIMplement experimental projects.

10. BlMplement Kit

The BIMplement Kit is a product of the experimental implementation phase. It aims to answer the

needs and constraints of building companies that wish to train their employees when participating
in a project with a BIM process.

10.1. BIM training for on-site workers

The BIMplement project highlighted two conflicting observations:

- for BIM to drive to a maximum improvement on the final quality of the construction, it is essential
that all execution phase stakeholders, and especially on-site operators, use the models on the
worksite, made accessible with freeware viewers and/or collaborative platform by companies,
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- it is difficult to organize and carry out training sessions for site workers, from the site manager to
the companions and craftsmen, because of the constraints of the construction site, even if the
owner imposes these trainings. One of the major constraints is the difficult mobilization of
companions and craftsmen for a full day training session.

Based on the experience gained during the BIMplement project, we felt it necessary to design a
pedagogical alternative to the current training methods (full day training sessions). References are
made to the contents presented in the previous chapters.

10.2. 12 one-hour training modules

The proposed principle is to design a 12-one-hour training sessions, that can be given to site
operators by an employee of the company previously trained on the BIM process and the use of
viewers, both on the BIM process and use of viewers, and on the use of the Kit BIMplement
pedagogical method.

The proposal in this basic model is intended for a company. However, it would be very
advantageous to carry it out with several companies, especially those very involved in successful
airtightness solutions. The idea is then to deal with this training at the global level of a
construction project. Many variants are conceivable, for example :

-Modules 7, 8,9, 11, 12 are carried out with employees from different companies, allowing a real
interoperability between different trades.

-a general contractor providing all the modules for the various team leaders of the subcontracting
companies.

The company's in-house trainer will be able to choose the most appropriate schedule to organize
his in-house training, and preferably on the construction site, in order :

- not to disrupt the progress of the construction site

- to use the worksite BIM model, which will allow participants to better take ownership of the
project and its digital version.

The ultimate goal is to enable participants in this 12-session cycle to acquire the necessary
knowledge for the company to participate in a BIM process:

- understand the impact of a "BIM process" on the worksite and the role of site staff

- learn how to handle freeware viewers and to view the project BIM model

- learn how to find useful information

- learn to communicate via notes and documents attached to the model

- understand the use of a 4D schedule

10.3. the BIMplement Kit training-for-trainers programme

The training of trainers will be carried out by the local Master trainer. For each module, examples
and videos will be presented so that each trainer can, later on, take up this frame and adapt it to
the building site.
The training of trainers will be adapted to the prior knowledge of the trainer. All the following
points should be known to the trainer:
e the BIM process
o understanding the company's place in the BIM process
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o understanding of the responsibilities and roles of all actors
e viewers and platforms

o manipulation of several viewers and their tools

o handling a collaborative platform
¢ understanding of BIMplement pedagogy

o how to analyse the project BIM model (The project context, & The stakeholders
context)

o Match the critical points of the project and their positioning in the model (General
questioning when drafting a BIMplement training course in relation with ventilation
and airtightness).

o preparation of the BIM model for training purposes (Pedagogical BIM contents
canvas, to be adapted to each training programme)

It is indeed essential for the training of the building site workers to carried out from pedagogical
examples extracted from the current project. This pedagogical method allows :

- the future trainers to compare the digital examples to the reality of the site and thus to make the
link in a natural way,

- the site managers to apply the training to the site conditions, in particular concerning the linked
documents for a better implementation of technical solutions for critical points.

10.4. The BIMplement Kit training program

It consists in 12 1-hour modules, based on the project that will be implemented by the building
companies’ trainees. The frame of each module is presented below.

10.4.1. Module 1: Presentation of project BIM models

— present the project and show its progress with the BIM model
e Using a Viewer to show the visualization of the models (project manager models or execution
models)
o depending on the project, presentation with one of the Viewers that will be used:
= Viewer IFC
= Collaborative platform ?
= Navisworks Freedom
e what is the company's involvement in the BIM process?
o Extracts of the BIM documents from the call for tender (BIM specification analysis)
e importance of airtightness management’ and/or other critical points
o reminder of the stakes (Specify the expected results in terms of energy efficiency )
o the company's commitments for success

1  Airtightness: during the whole training, airtightness issues will be systematically used as an example in the
identification and understanding of critical points and in the use of related documents specifying the requirements
of the company's design office and/or project management. This focus is due to :

- first of all, BIM is an integral part of the success on the building site of the energy optimization of the building and
also the reminder that this problem can only be successful in the collaboration of the various trades present on
the building site.

- a simple quality plan using self-checks carried out by the site staff in conjunction with the model would have the
advantage of concreting their implications.
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e the objectives of this training
o use of new tools
o new needs on the construction site?
o another form of communication to use

» Teaching method :

Adaptation, by the trainer, of the presentation tools to the project

10.4.2. Module 2: Understanding the Viewer provided in the project, generalities

— learn how to use a viewer (Manipulation of the project BIM models )
¢ the digital tools of the construction site: Computer, tablet, smartphone
e general understanding of the Viewer use
o access to models
o decomposition of the models
= Per floor
= Per objects
e the Viewer's basic tools for understanding 3D geometry
o manipulation of the model (rotation, zoom, visit, ..)
o how to make cuts

» Teaching method :

e sufficient number of tablets on the site (limit the number of participants)
e self handling by participant

10.4.3. Module 3: Using a Viewer to find simple information

— data in the digital BIM model (Manage the data system)

v/ organization of object properties
o families of properties
o visualization of all the properties
o which properties for which object?
o specific properties for the building site

v tools to visualize properties
o the measurement tool (difference with the quotations)

» Teaching method :

e sufficient number of tablets on the site (limit the number of participants)
¢ self handling by participant

10.4.4. Module 4: Using the Viewer to Find More Complex Information

— complex data in the digital BIM model (in what space are theses objects attached to ?)
v’ specific objects and properties
o spaces and their properties
o non-standardized objects
o the "relation" property (IFC)
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v" multiple BIM model handling
o "MEP" models (General questioning when drafting a BIMplement training course in
relation with ventilation and airtightness)
o "structures" models

» Teaching method :
present examples that are useful for the participants' everyday job
10.4.5. Module 5: Self-assessment on all Viewer tools

- self-test of acquired knowledge and skills
e Handling in autonomy: Searching for information that requires the use of all the tools used
in the 4 previous modules

» Teaching method :

Questionnaire sorted by trade

10.4.6. Module 6: Communicating with the Viewer

— How to exchange with others
e The different tools that can be used
o find tools location
o draft notes / comments / labels
o Send questions
o Read answers

» Teaching method :

e sufficient number of tablets on the site (limit the number of participants)
e self handling by participant

10.4.7. Module 7: Links between BIM models and documents

— learn how to locate, read and attach documents to the BIM model (technical document and
BIMplement educational material attached inside the BIM model)
e linked documents
o Methods to link existing docs
o Methods to link docs to be created (possibilities?)
e Check-list of the different types of documents to be linked

» Teaching method :

e sufficient number of tablets on the site (limit the number of participants)
e self handling by participant

10.4.8. Module 8: Use of links between models and documents

— use attached documents to improve on-site implementation
e Feedback on needs
o typology of documents used on the site
o frequency of use
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o other possible documents
o documents to be filled in

= Teaching method :

Possible presence of the site foreman, or a representative of the company's design office.
and even possibility to associate a project management representative.

10.4.9. Module 9: Proposal for the organization of the models for the construction site

— adapt the models to the needs of the site and the operators
¢ how to make models easily accessible
o the technical possibilities
o models and properties adapted to the building site
o gpecific properties for the construction site

» Teaching method :

Possible presence of the site foreman, or a representative of the company's design office.
and even possibility to associate a project management representative.

10.4.10. Module 10: Links between models and quantification

— use model quantification tools
e Excel table extracted from the model Place orders
o verification of orders
o task organisation

» Teaching method :

e Specific examples to show the calculation of quantities by the site foremen and team
leaders

e or for the verification of quantities by site operators

10.4.11. Module 11: Understand the use of a 4D schedule

— organisation of the workcamp over time
e Demonstration
e relevance discussion
e communication organization around this type of planning

» Teaching method :

For understanding by site foremen and team leaders
or verification by employees

10.4.12. Module 12: Training evaluation and feedback

— hot evaluation of the training
e Participant Feedback
e participants' ability and capacity to use the tools presented
e Feedback and list of requests for enrichment of the BIM models
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A cold evaluation, after a few weeks of use of the models, will make it possible to strongly improve
the use of the models and to evaluate the added value on the quality of the implementation.

» Teaching method :

e Exchanges with all the participants,

e and the representatives of the design offices (project management or company) and the
project management team

11. Conclusion

This deliverable is intended to help BIMplement trainers to set up their own training program,
adapted to the project they are working on, and to the trainees.
As complementary pedagogical documents:

* Annex 1- example of Zodiak project presents one detailed analyse of the ZODIAK project
and explains what has been presented as cross level and cross trade training contents to
the project’ building companies.

« Annex 2 (2.1 & 2.2) : example of Carrousel project presents the pedagogical documents
which had been prepared for the French Pilot project Carrousel, and includes notes to the
attention of the trainers in order to explain the pedagogical approach :

o annex 2.1) to present BIM issues that are different from the Zodiak project’,
o and annex 2.2) to explain the ventilation and airtightness issues in relation with the BIM
model. These documents will be part of the BIMplement database.
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Annexes to D_4.5

12.  Annex 1- example of Zodiak project

D_4.5: Tools & Training contents for Building companies — Zodiak project

(link drop box :
https://www.dropbox.com/s/ng0iaug9q1tbzvx/D4.5%20%E2%80%93%20Annex1_Tools

%26Training%20contents%20for%20Building%20companies%20%E2%80%93%20example

%201%20%20the%20Zodiak%20Project_v4-eng.pdf?dI=0 ))

13. Annex 2 (2.1 & 2.2) : example of Carrousel project

D_4.5 : Tools & Training contents for Building companies — pwt presentation of the first training
sessions Carrousel project
Two documents are presented
1) the generic BIM training document ( (link drop box :
https://www.dropbox.com/s/us01h4ox3epkbeu/D4.5-Annex2.1_building%20companies
%20training_Carrousel_bimplement_Fr.pdf?dI=0 )
2) the application on the training to airtightness and ventilation. ((link drop box : https://
www.dropbox.com/s/dynvicpss17f5dx/D4.5-Annex2.2_airtightness
%26ventilation_Carrousel_bimplement_Fr.pdf?dI=0 )

These documents are example, drafted for one project and still written in French.

However, BIMplement master trainers will have no difficulties to understand the aims of the
presentation.

At the end of the project, there will be as many training presentations as projects, all of them
adapted to each project and presented in the identification table (Annexe 3)
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https://www.dropbox.com/s/dynvicpss17f5dx/D4.5-Annex2.2_airtightness%26ventilation_Carrousel_bimplement_Fr.pdf?dl=0
https://www.dropbox.com/s/dynvicpss17f5dx/D4.5-Annex2.2_airtightness%26ventilation_Carrousel_bimplement_Fr.pdf?dl=0
https://www.dropbox.com/s/dynvicpss17f5dx/D4.5-Annex2.2_airtightness%26ventilation_Carrousel_bimplement_Fr.pdf?dl=0
https://www.dropbox.com/s/us01h4ox3epkbeu/D4.5-Annex2.1_building%20companies%20training_Carrousel_bimplement_Fr.pdf?dl=0
https://www.dropbox.com/s/us01h4ox3epkbeu/D4.5-Annex2.1_building%20companies%20training_Carrousel_bimplement_Fr.pdf?dl=0
https://www.dropbox.com/s/ng0iauq9q1tbzvx/D4.5%20%E2%80%93%20Annex1_Tools%26Training%20contents%20for%20Building%20companies%20%E2%80%93%20example%201%20%20the%20Zodiak%20Project_v4-eng.pdf?dl=0
https://www.dropbox.com/s/ng0iauq9q1tbzvx/D4.5%20%E2%80%93%20Annex1_Tools%26Training%20contents%20for%20Building%20companies%20%E2%80%93%20example%201%20%20the%20Zodiak%20Project_v4-eng.pdf?dl=0
https://www.dropbox.com/s/ng0iauq9q1tbzvx/D4.5%20%E2%80%93%20Annex1_Tools%26Training%20contents%20for%20Building%20companies%20%E2%80%93%20example%201%20%20the%20Zodiak%20Project_v4-eng.pdf?dl=0

14.

This table is composed of 6 sheets to be filled up by the BIMplement Master trainer.
One is related to the project context and available BIM documents and specifications, the other
ones present how to identify the BIM and nZEB stakeholders skills.

Annex 3 : Table for the BIMplement project classifications

& skills

BIM skills

| Synthesis

MNZEE awareness wventilation_airtightness skills

The first sheet is a “synthesis” (here below) of all of these sheets. It give a general view of the
project. (link drop box :

- format xIx https://www.dropbox.com/s/h6n82sz2364erqq/Table-
identification_projet_actors_BIM_en_v5_MSexcel%20fixed.xlsx?d|=0

- format OpenOffice https://www.dropbox.com/s/jzliSsmjgdpf218/Table-
identification_projet_actors_BIM_en_v5_openoffice.ods?dI=0

name of the project =\

XXX France

place :

BIMplement

DESIGN PHASE

supervision team QU TECHNICAL TEAMS

Project BIM synthesis Client team BIM manager Of building companies

depends on Client's
team

depends on Building
company's team

BIM skills BIM_Skills_medium_ 3[BIM_Skills_medium_# |BIM_Skills_advances|BIM_Skills_advanced 5

BIM documents BIM_Text_basic_2 | BIM_Text_basic_3 BIM_Text_basic_ 2 [ BIM_Text_basic_3
Average BIM : #/5 3 i 4.5
nZEB awareness nZEB_Skills_basic_2 | nZEB Skills_basic_3 | |nZEB_Skills_basic_2|nZEB_skills_basic_3 nZEB_Skills_basic_ 2
Ventilation skills Ventilation low 1 | Ventilation low 2 Ventilation_low 1 | Ventilation low_ 2 entilation_advanced
airtightness skills Airtight_nothing_0 Airtight_basic_ 2 Airtight_nothing_0[ Airtight_basic_2 Airtight_advanced_ #dirtight_advanced_ 8

Average nZEB : #/5 1.7 1.7 4.0

Project officer building operator Structure MEP Other

BIM_Skills_basic_ 2
BIM_Text_basic_2

BIM_Skills_basic_ 2
BIM_Text_medium_

BIM_Skills_basic_ 2
BIM_Text_medium_»
2.5
nZEB_Skills_basic_ 3 [nZEB_Skills_nothing_0
Ventilation_advanceqVentilation_advanced |
Airtight_advanced_4

nothing
low

basic
medium

0
1
INiy 2
iy 3
iyd |advancee
Eés expert

nothing BIM skills

advancer Ventilation skills

Project manager

nical design office

On-site workers — Site manager, sit

foremen

Architect

Structural

Tech
T
|

MEP other

Building

MEP

Other

BIM_Skills_advanced_ 4

BIM_Skills_advance|

BIM_skills_advanced_

BIM_skills_advanced_4

BIM_Skills_basic_ 2

BIM_Skills_basic_ 2

BIM_Skills_basic_ 2

iy 0

g; 1 |low BIM documents BIM_Text basic_2 BIM_Text_basic_2| BIM_Text_basic_3 [BIM_Text_nothing_p BIM_Text _basic_2 | BIM_Text _basic_3 | BIM_Text nothing 0
iv2 |basic Average BIM : #/5 3 3.0 1.8

INiy 3 |medium nZEB awareness nZEB Skills_medium_3| pZEB_Skills_basic #nZEB Skills basic 3 |nZEB_Skills_nothing | 0 FEB_Skills_advanced ynZEB_Skills_advancednZEB_Skills_advanced |

Ventilation_low_ 1

Ventilation_low_1

Ventilation_medium_ #Ventilation_nothing_|

]

entilation_medium_t

Ventilation_mediumyVentilation_medium_ 3

Average nZEB : #/5 5.0

expert airtightness skills Airtight_nothing_ 0 lairtight_nothing_ 0| Airtight basic_2 | Airtight_nothing_ 0 Airtight_medium_ 3 | Airtight_medium_ 3 | Airtight_medium_3
Average nZEB : #/5 1.3 1.2 3.3
__________________________ I .
i On-site workers — Operator
| Building MEP Other
iy0 |nothing BIM skills ! BIM_Skills_basic_ 2 | BIM_Skills_basic_ 2 | BIM_Skills_basic_ 2
vl |low BIM documents ! BIM_Text_basic_2 | BIM_Text_basic_3 | BIM_Text_nothing_ 0
Niy2 |basic Average BIM : #/5 | 1.8
INiy 3 |medium nZEB awareness i . ymZEB_Skills_expert ¥ nZEB_Skills_expert 5
iy4 |advancee Ventilation skills ! swentilation_expert_ ¥ Ventilation_expert_5
5 |expert airfightness skills ! Airtight expert 5 | Airtight_expert 5
!
T
]

synthesys of project information
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https://www.dropbox.com/s/jzli5smjgdpf218/Table-identification_projet_actors_BIM_en_v5_openoffice.ods?dl=0
https://www.dropbox.com/s/jzli5smjgdpf218/Table-identification_projet_actors_BIM_en_v5_openoffice.ods?dl=0
https://www.dropbox.com/s/h6n82sz2364erqq/Table-identification_projet_actors_BIM_en_v5_MSexcel%20fixed.xlsx?dl=0
https://www.dropbox.com/s/h6n82sz2364erqq/Table-identification_projet_actors_BIM_en_v5_MSexcel%20fixed.xlsx?dl=0

15. Annex 4 : BIM and building companies

Mind Map 1 : BIM on the building site - roles of building companies managers and employees in
terms of on-site BIM (2 pages)
This mind map give a detailed view of what the different building companies employees have to
care about in terms of BIM for a construction project. These details are given for :

respond
Etoecal
forbids

perticipete in & simple BIM procesas =

contractor's
design
office

the contractor's design office

the General/works foreman

the on-site blue collar workers and craftsmen
and other stakeholders working on site

clisnt’s documents what is the company's involment in the "a3-built” model
make cleer and analyze the BIM - -
zpecification impacts what are the company’s requirements for

participating in the BIM Process

project manager's documents
- what iz the framework of the on-site BIM process

objects, and connexion between ohjects

understend the project with the Analyse the dezign office technical model
help of the project maneger model

. guality of data
| malke the synthesis of tha different technical models, understand the interfaces,

coherence between all Eook of details, from 30 to 20

technical documentz | relation between the objects date of the which dezign offices enriched the model 7

| model end the drafted specifications .
| lewelfquality of the data in the cbject characteristics

astimate quantities with a BIM model

draft a technical report with a BIM mode]

reglize/crest a technical
(craft related) BEIM model

with a Viewer
comment the BIM model zend an information request - —
| with a colleboretive platform

make usze of the project maneger BIM model

posgible re-use of the projet enager B medel

Lod level to beuzed

creats a model for the project manager l—
| Integration of objects from a E-catalog

Type of simulation

solve the crashes between different technical construction model

forezee gll reservations

Participate in BIM syntheziz meeting
- [ detect the critical points

proposel of planning
BIM medel for the ] object characteriztics in the [FC table
constmuction site inchide data in the model [ Motes

| attached documents

B} prepare the "specific plan for heelth end security” with the help of the BIM model

|E) reslize & 4-I planning

) menage the orders

Anticipate the construction realization in the construction’
execution model

Cheooze the future eccuracy for this work

) manage the construction/axecution model modification

complete the as-built BIM modsl
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decipher the models

B understend what has tobebuilt € wunderstand the 4-0 plenning
Fespect the “specific plan for health and security”

check the rézervations
understend the interfaces Sy
1 check the critical pointa between trade bodies

B) check the orders

General'works foreman o with en integrated Viewsr
B Accese project manager and technical documents ©  collaborative plateform 9I
[ with downleading

eek questionnement about realization
= .

) Exchange with the company design office

]- manage modifications
projet layout with the help of the 3D-Model

implementation management and realization with 4-0 planning
) Crganire collaboration with Elue collars ET
l on-gite workers treining/support

gquality manegement

D awereness and empowerment through the uae of tablets

Visualize the models

underatend what has to be realized Sy
on-site blue collar workers and find/read understand all documents linked to the models

craftmen ’

B Participation in the leunching meeting <  feedback on the 40 plenning

B Participation in the quality/zecurity/health process

D feedback on the lack of information

) Participetion in the as-built model =  add on-gite pictures

project maneger
other stakenolders = punging rechnical controloffice ©  enrich the modsl

health and zecurity coordinator
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16.

Annex 5 : how BIM can improve nZEB

Mind Map 2 : presentation of the project phases where and how BIM will improve project quality

when
quand

phase design /
_—1

dient. owner, promotersr
design phase maitrise d'ouvrages

- project manager
maitnse d'oeure

execution phase
phase EXE

companies' design offices

- BE des entreprizes:

client, swner, promoters

and property management
maitnse d'ouvage i

et gestion de patnmoine

project manager
maitrise d'osure

architects and their collaboratve design offices
architectes et Bureaux d'études

« COMpany managers and their design officies:

manager et BE des enfreprises

improve the project DESIGN

reduce emors i
limiter les erreurs |

3D vision
wisu 3D

avoid conflicts prior to realisation
supprimer les conflits & I'amont de |a réalisation

betwesn different work groups
entre corps de métiers

--= WP4 (client, project manager, companies)

améliorer la CONCEPTION des projets
--= WP4 (MOu et MOe, entreprises)

1
| 4D Planning
\ planning 4D

quantities

improve the project REALIZATION
--= WP4 (on-site work)

ameliorer la REALISATION des projets
-->= WP4 (chantier)
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| quantitatifs

&conomie

| ease upand optimize calculations
| faciliter/optimiser les calouls

[ enemy )
Energébque

enter accurate data
metire des données précises

envronmental
environnementsux

f insert explanatory documents

| insérer des documents explicatifs

improve BIM specifications
ameliorer les documents BIM

specification (client —> project manager)
Cahier des charges (MCOu — MQOe)

BIM protocol {Prject manager —> building companies)

| understand the impact of BIM specification on the project
| faire comprendre 'impact des documents BIM sur le projet

protocole BIM (MOe —= entreprises)

to the companies
pour les entreprises

EXECUTION phase

quand phase EXE

- companies on-site employees

qui employés de chantier des enfreprises

3D visualisation

ease up implementation wisu 30

for each on-site action to be realised
de chaque action a réalizer

faciliter la mise en oeuwe 4D Flanning

{ "-_\ planning 40

| order the maténals
@  commander les matériax

collaborate with other work groups/batches
collaborer avec les autres comps d'étst

ssualize what other companies have to realise
visl des travaux des autres lots

| realize a BIM as-built model
| fabriquer un DOE numérique

leam how to use iewers
apprendre 8 utiliser les vewers

find and read explanatory documents
trowver et lire les documents explicatfs

create BIM objects specifique for aitoightness
création d'objet BIM pour la permeéa

ventilation

ventilation

airtightness
permeéa

HeOpeningElement

| communicate with
| cOMmMUNIqUES avec

the companys ' design office
le BE de I'entreprise

the other companies’ work groupo
les autres corps de métiers
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design phase - project manager

when phase design maitise d'osuwre
quand g . . .
| execution phase o COmpanies’ design offices
phase EXE BE des entreprizes
design offices of the project manager and of the building companies
who bureaux d'éiudes du MOe et des entreprises
aui [ foremen
| uchefs de chantier
d&eiglj offices engir_\e_ets and techniciens
\| accompagner la montée en compétence what checkimprove the workers'shills | naemeurs ettechniciens des BE
= WP2-WP3 (Qualfication framework) Qual verifieaméliorer [es compétences des intenvenants [ foremen and blue collar workers
' chefs d'équipes et compagnons
design phass .
necessany skills table (OF) i _.m
tableau des compétences necessaires pour chague tiche (OF) I ion phase
| phase réalisstion
I St
;;mnment I link with the training content table (knowledge)
__L mise en lien avec tableau des formations (connaissances)
|
| mapping with the BIM objects that nesds these skills and knowiedge _BIMAXCN

mise en comespondance avec les objets BIM qui nécessitent ces compétences [ Bm object"dassification”
"classification” des cbjets EIM
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Annex 6 : BIMplement approaches on BIM

17.

Mind Map 3 : presentation of the 2 complementary BIMplement approaches on BIM : BIM as a
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