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Preface
The 3D Working Method 2006 publication with the associated 3D CAD Manual is the first Danish
instructions that specify a common coherent working method for all the parties to a construction
project so that 3D models can be created, exchanged and re-used throughout the entire project.
Digital Foundations
The 3D Working Method 2006 publication with the associated 3D CAD Manual is the result of the
3D working method project which forms part of the Digital Foundations discipline of the Digital
Construction initiative by The National Agency for Enterprise and Construction. The purpose of the
initiative is to promote digitalisation within construction, so improving digital collaboration between
the parties throughout the construction industry.
It has been a prerequisite for the development of Digital Foundations that the results should point in
the direction of object-based construction, and must be useable and capable of implementation by
the parties in the construction sector using the currently available software on completion of Digital
Construction in June 2006. The result of the 3D working method project is a guidance comprising
four documents:
•
•
•
•

3D Working Method 2006
3D CAD Manual 2006
Layer and Object Structures 2006
3D CAD Projektaftale (Project Agreement) 2006

Future development of the construction industry
3D Working Method 2006 must support the overall aim for the future digital development of the
industry:
•

•
•

Support the products and work processes that occur today in the construction industry,
without at the same time hindering any future reorganisation of work processes in the
industry
Develop a common set of concepts for construction products and work processes to
facilitate the exchange of digital building models between the different parties
Use the power of digital infrastructure taking into consideration that the information
exchanged becomes more structured in terms of data and targeted at the recipients

Many of the parties to the construction industry have shown themselves ready to implement 3D,
and the software has reached a stage at which object-based collaboration on an aggregate
Building Information Model (BIM) has moved closer to implementation. The spine is an aggregate
model-based working method, which ensures that information is re-used and is exchanged
between the parties through common rules and standards. The concept assumes that the software
is object-based and that design information is linked to objects. It imposes requirements on the
parties to work in a different way than before, in simple terms by building models instead of
preparing drawings. Steps in software development up to working with a complete BIM model could
be:
•
•
•

Working with a geometrical 3D building model (without attributes data)
Working with an object-based 3D building model (with added attributes data)
Working with a BIM (geometry, attributes data and specification etc. integrated into a total
building model)
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3D Working Method 2006 with the associated 3D CAD Manual prescribes the methods and
guidelines, and sets standards for 3D modelling activities, and is thereby intended to support
model-based work processes based on IT tools that are currently available to and used by the
construction industry. The rules are written such that they can be used independently of the
responsibilities and outputs that have been agreed by the parties to a construction project, so that it
can also support new and innovative working practices and future CAD technology. The 3D
working method states how 3D models can be used to rationalise and qualify parts of the
construction process.
Method
It has been important for the 3D working method project that 3D Working Method 2006 with the
associated 3D CAD Manual gains wide backing within the Danish construction industry, and that
the manual complies with the conditions under which the industry works today.
Therefore, approximately 35 companies from the various sectors of the industry have contributed,
i.e. architects, structural and building services engineers, contractors, construction products
suppliers, public authorities and clients. A number of technical CAD experts and a number of CAD
software suppliers have also been involved. More than 50 of the industry's most competent people
have contributed to the outcome of the project.
3D Working Method 2006 is based on the following three studies:
•

•
•

A major empirical analysis of the parties' need for exchange of 3D model data in
accordance with the well-known phase model, described in ‘Ydelsesbeskrivelser Byggeri
og Planlægning ARK/PAR and FRI, 2002’ (Performance Specifications Construction and
Planning ARK/PAR and FRI, 2002).
A practical study of the CAD systems' ability to exchange 3D model data, including
geometry and object attributes.
Interviews with CAD software suppliers about their views of the future 3D working methods
in relation to their own CAD software products.

Finally, the 3D working method project has also sought to coordinate the content of the 3D CAD
Manual with the other projects, Dansk Bygge Klassifikation - Danish Construction Classification
System (DBK), Logistics and Process that form part of Digital Foundations and Digital Construction
in general, especially the project on 3D models required by the client.
Moving from 2D document-based design to 3D object-based modelling is a process that will take a
number of years. The 3D working method will reinforce this implementation.
I encourage all of you, companies and employees, to whom it is relevant, to embrace the
technology described. The 3D working method is an opportunity to add new value to the
construction process for better communication between the parties and means to better and more
error-free construction.
On behalf of the project, I would like to thank all who contributed to the outcome - see the list on
the next page - and not least the project's steering group and the bips secretariat for their great
efforts.
Project manager for 3D Working Method 2006
Kim Jacobsen, Rambøll
June 2006
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Introduction

1.1. Why should we work with building models?
The method groups on 3D Working Method 2006 have discussed whether there are advantages,
and if so, which, of working with models in 3D. They discussed whether all or only some of the
parties will achieve advantages. The conclusion was that everyone would achieve different degrees
of advantages, but that they do not arrive of their own accord. They must be actively sought, and
standards, structured working method, discipline, competent users and IT tools with high
functionality are the necessary prerequisites.
Below are listed three general advantages for all and three for each party. More were included, but
those listed are the ones the method groups subjectively nominated as the most important; those
that make the parties more competitive.
General advantages for all
• 3D models and visualisation contribute to easier communication between all parties
• 3D allows better coordination across all disciplines
• The use of discipline models makes design changes less time-consuming and easier to
quality assure across disciplines
• Drawing production can be reduced as the models take over a part of the communication,
primarily during the proposal and the design phases
• 3D allows more complex solutions, visually communicated and with continued optimal use
of standard components
Architect
• With models, the architect can develop more solution options more quickly
• With models, the architect can take advantages of other parties' discipline models (no
redundancy)
• With 3D visualisation, the designs can be better presented to the client
Structures
• Better coordination of service runs and penetrations, including holes in load-bearing
structures
• Visualisation of complex areas or details contributes to easier communication between the
parties
• Ability to carry out static, dynamic and fire technology simulation and design
Services
• Greater ability to ensure consistency in all building services
• Improved ability to clarify pipe and service runs to oneself and to other parties
• Ability to simulate and design lighting, sound, indoor climate etc.
Project management
• Better overview of the relationship between the different disciplines
• Ability to spot clashes while it is cheapest to resolve them
• More effective quality assurance at all levels
Client
• Better ability to assess whether the proposal meets the requirements for form and function,
and the relative location of rooms
• Better ability to assess how the finished building will look, including fitting into the
surroundings
7
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Better control of rooms, areas and components for Operation and Maintenance

Contractor
• Ability to review the model to give a better overview for production planning, tradesmen
and construction management of complex joint details
• Ability to simulate installation for use in logistics planning
• Better control of quantities and their distribution by contracts
Manufacturer/supplier
• The model is an opportunity for the supplier to bid in the early phases with configurable
subsystems (windows, staircases etc.)
• Models of subsystems to be incorporated become part of marketing
• Direct taking over of discipline models from the consultants to be used as the basis of
production reduces the risk of errors
Local authority
• Documentation and assessment of matters such as volume, height, shading and view are
improved
• 3D fire simulations facilitate quality assurance of fire strategy at an early stage
• A 3D building model can be used to update the local authorities’ urban model, making it
highly up to date
The community
• Fewer defects in construction because errors can be discovered more quickly and in more
detail
• Cheaper construction, because tenderers can calculate prices to a high degree of
confidence
• Rationalisation, with a new allocation of roles between the different parties in the
construction sector
1.2. Objective
The purpose of the 3D working method project:
•

•
•

To specify a common and coherent working method for all parties to a construction project
so that 3D models can be created, quality assured, exchanged and re-used throughout all
phases of the project
For the common working method to be supported by known and forthcoming CAD systems'
technical capability
To indicate how the parties to a construction project should handle and exchange building
models in a manner that adds rationality to the design process on a construction project.

The common working method has been prepared taking into account the current technological
state of the CAD systems used, and of the users in the sector.
1.3. Structure and contents
The results of the 3D working method project appear in the following four documents:
•
•
•
•

3D Working Method 2006
3D CAD Manual 2006
Layer and Object Structures 2006
3D CAD Projektaftale (Project Agreement) 2006
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1.3.1. 3D Working Method 2006
The document describes the basic principles of a common coherent working method for all parties
in the construction industry. It describes the 3D model concept including model types and
information levels which describe the detailing of the modelling, exchange of 3D models, quality
assurance of 3D model data and an example of a design process using 3D modelling. 3D Working
Method 2006 is a thorough textbook about and guidance to the 3D modelling concept and the 3D
conceptual tool.
The 3D working method is neutral as to software products and must be able to be used by common
object-based CAD systems which are widely available to companies in the construction industry.
The main aim is to develop good designs - not to introduce advanced technology. It is up to the
individual company to select the most suitable technology to support the 3D working method.
Target group:
• All parties to a construction project
• Managers with responsibility for strategic development, project managers and project staff
1.3.2. 3D CAD Manual 2006
This document is the methodological manual, which describes how to structure and build 3D
models, and how these are exchanged between the parties. Guidelines are given for file and folder
structures, drawing production, data extraction, simulation, consistency checks and quality
assurance. The structure of the 3D CAD Manual 2006 corresponds to that of the bips CAD Manual
2005. It contains a base part, with specific instructions that always apply, and a guidance section.
Unlike CAD Manual 2005 the instructions and guidelines in the manual are described without
reference to systems. This allows the individual company to make its own selections/rejections of
items in the 3D CAD Manual 2006 and thereby to specify how they work within the company and in
the given CAD system. The company's supplement supersedes the base part, but is itself
superseded by the 3D CAD Project Agreement on a given project.
Target group:
• All parties who create or use 3D building models, e.g. project managers
• All employees who use 3D CAD systems
1.3.3. Layer and Object Structures 2006
This document is part of the technical manual that specifies naming conventions and the content of
layers and objects. The layer structure can also be used for traditional 2D design.
The layer structure must be used in those CAD systems that use layers and it describes how the
information must be structured in layers to be able to produce drawings from the models. The layer
structure is used primarily for drawing production and visualisations, and it controls grouping of
information and its graphical presentation when plotting.
The object structure describes rules for the construction objects included in the models, how they
are structured, and which properties they have at a given point in the design process. The
individual construction objects and their properties give the model the correct content and thereby
make it possible to produce drawings, to extract data in the form of parts lists and other quantities
and to exchange data between the parties.
Target group:
• All parties who create or use 3D building models
9
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All employees who use 3D CAD systems

1.3.4. 3D CAD Projektaftale (Project Agreement) 2006
The fourth and last document contains a paradigm for a 3D CAD project agreement.
The 3D CAD Project Agreement 2006 ensures that the parties use an agreed 3D working method
on a given project. The 3D CAD project agreement contains definitions of project-specific
prerequisites such as reference points, fixing digital exchange and submission formats and a
specification of the extent of duties to be carried out centrally but used across the parties.
Target group:
• All parties who create or use 3D building models
• It is written by the project's CAD coordinator in consultation with the individual parties. It
must be approved by the project management. It must be known and complied with by
those who contribute to or use building models on the project.
The 3D CAD Projektaftale (Project Agreement) 2006 is a supplement to bips publication C210, IT
Projektaftale (project agreement).
1.4. Concepts
A number of new concepts and adapted definitions of existing concepts are used. To fully
understand the content of this document we therefore recommend that you consult the glossary in
chapter 5.
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Modelling concept

2.1. Background and prerequisites
The Danish as well as international construction industry face the great challenge of having to
implement new information and communications technology (ICT) in the construction process. It is
not just a matter of introducing new IT systems. It is as much to do with new working methods and
allocation of roles and about creating better integration between the parties and new ways of
organising, new working practices and thereby new business practices for the companies.
The introduction of ICT in the construction industry has so far been controlled by practical decisions
about implementation of ICT in parts of the construction process. Digitalisation is, however, not
only about optimising individual part processes in construction. The main aim is the integration of
processes throughout the entire life-cycle of a building, so that each party's contribution can be
used throughout the entire process, strengthen collaboration and data sharing, re-use data to a
greater extent and thereby ensure better consistency and quality of the models that are used. All
this is to improve the productivity of the whole process, leading to higher quality and lower costs of
the completed construction.
-{}The central tools for this process are based on the 3D object-based modelling concept, in which
building elements and rooms are treated as construction objects with associated properties, and in
which information is extracted from digital building models. The construction industry is facing a
paradigm shift, in that information has so far primarily been exchanged between the parties in
document form. What is new about the object-based modelling concept is working with a digital
building model of the project which contains structure and object information, and this building
model is used to create, exchange and use the significant design information.

3D Working Method

Fig. 1: The diagram shows significant CAD concepts. The 3D working method represents a modelling concept that primarily
revolves around 3D object-based CAD but can also be used with geometry-only models, and whose structure offers
development possibilities towards an integrated BIM concept.

2.1.1. 3D CAD
3D CAD mainly uses exacted geometrical elements such as solids, surfaces or other 3D entities.
The use of 3D CAD results in geometrical building models. Layers, familiar from 2D CAD
production, are used as the most important structuring feature. There are no properties on
individual entities.
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The geometrical models can be used to solve geometrical problems. These could be in connection
with:
• Clarification of geometrical conditions
• Visualisation
• Preparation of the geometrical basis of simulations
• Collision detection (can only be done with solids)
• Whether a constructional solution can be implemented in practice
• Extracts of information about area/weight/volume, but without identification (can only be done
with surfaces and solids)
Geometrical models are easy to exchange due to their low information level. On the other hand,
geometrical models have a number of limitations, as they are typically not capable of:
• Handling different types of representation that can be useful if they are to be used in connection
with multiple scales and types of display
• Automating operations, e.g. insertion of windows in walls, with automatic forming of openings for
the windows
• Sorting and manipulating the elements based on their parametric properties
• Saving attributes data and communicating such data between programs
2.1.2. 3D object-based CAD
3D object-based CAD uses CAD objects with associated geometric and attributes data. Each CAD
object represents one or more construction objects. Object types and classification codes are used
as the most important structuring elements. However, it is characteristic of current 3D object-based
CAD systems for the geometrical properties to play an important role in supporting drawing
production.
The objects in 3D object-based CAD can:
• Resolve the same geometrical problems as geometric models
• Support the use of several graphical forms of representation, which are adjustable for scale and
mode of display
• Automate operations, e.g. the insertion and moving of windows in walls
• Sort the objects based on their properties
• Form the basis of automatic extracts, including extraction of quantities
• Form the basis of exchange with other programs, with the semantic content being retained
The modelling concept of the 3D working method keeps within the framework of a 3D object-based
building model, allowing for the possibility of development towards a BIM solution
2.1.4. Building Information Modelling (BIM)
Building Information Modelling, also known as BIM, is a method that is based on a building model
containing any information about the construction. In addition to the contents of the 3D objectbased models, this is information such as specifications, building element specifications, economy
and programmes. The common CAD systems on the Danish market today are not BIM systems.
Building Information Modelling (BIM) is a modelling concept in which all parties create and use
consistent digital information throughout the life of a construction project. This involves not only
CAD and object data, but also any information relating to a project such as detailed solutions,
specifications and project documentation such as minutes of meetings etc. The software suppliers
have begun to label their 3D CAD systems "BIM", but at best they are only approaching the fully
integrated building model status. Development in this area is proceeding quickly, so a viable BIM
concept may be within reach in the coming years.
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A full implementation of the BIM concept will change many conditions for parties and employees in
the construction process. It will change the process itself, the allocation of roles and areas of
responsibility. It will allow more fully integrated collaboration and change the conceptual perception
of what a model tool is. The concept will require new skills of the parties who are to handle the
digitalised processes.
The construction industry will need time to prepare itself for these new conditions. The full concept
cannot be implemented from one day to the next. Several parties need to communicate, and much
data has to be exchanged between different programs and formats, while ICT capabilities vary
widely between companies and users.
The 3D working method project under Digital Construction is an attempt to specify a common
working method, based both on the object-based modelling concept and on existing professional
practice, competencies and technological possibilities. It requires great effort to implement the 3D
working method, and at the same time it is built up flexibly enough to also allow for future
development.
There are three significant prerequisites for implementing digitalisation of construction:
•

The first is standardisation. Integration between parties and systems requires a common
value system, a common conceptual tool and common definitions for construction.

•

The second is ICT maturity and skills in the companies. Each individual company needs an
ICT strategy to upgrade its skills in relation to its business areas.

•

The third is the technology. There are already a large number of systems in ongoing
development, and new ones still arrive. The technological problems are primarily in the
interfaces between the systems, which overall lead to less productivity than expected
because of lack of re-use of data.

Re Standardisation
A number of initiatives have been made in recent years concerning standardisation. Integrated
collaboration between the parties in the construction industry requires a common definition of
concepts and common classification for the construction industry. Nationally, bips has been
responsible for standardisation within areas such as drawing standards, specification standards
etc. Digital Construction has developed a common catalogue of concepts and a new classification
system, Dansk Bygge Klassifikation - Danish Construction Classification System (DBK), which will
form part of the new systems that are developed.
Internationally, the most important innovation has been the creation of the IFC specification,
developed by IAI with the aim of creating a common, standardised format that can contain and
exchange information, not just geometrical, but also alphanumeric data, primarily associated with
construction objects. This is the precondition for parties working on different platforms with different
programs being able to exchange design information direct from system to system.
Re ICT maturity and skills
ICT maturity is unevenly spread across the construction industry. In a collaboration based on
exchange of digital models, it is important for all the parties in the value chain to be technologically
mature. When the client requirements come into force on 1 January 2007, they will provide
incentives to raise ICT standards in many companies.
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Staff skills are an important part. Plans must be made to build up the competencies of individual
employees. The implementation network for Digital Construction will have a significant role, offering
training and other learning activities. It is also important that the initial training prepares students for
a future in an integrated, digitalised construction sector.
Re The technology
The technological area is developing at breakneck speed. The first generation of CAD systems,
which was pure 2D geometry and drawing systems, has been replaced by 3D CAD systems. In
addition to handling 3D geometry the 3D Cad systems can associate design data with construction
objects. Both 2D and 3D systems are represented in the Danish construction sector. To be able to
work with the 3D working method, for example to comply with Digital Construction's client
requirements, object-based CAD systems must be used, i.e. systems that can represent
construction objects in 3D. The tools can be based on either a file structure with external
references or a common database structure.
In addition to the CAD systems, there are a large number of specialised programs that can
contribute to carrying out a number of part processes in the overall construction process. Types of
programs vary from simple word processing to advanced calculations. A growing number of these
can handle construction objects and 3D model information and thus meet the first prerequisites for
exchange and re-use of data between the platforms. Crucially, model information must be in a
format that can be exchanged. Exchanges can be bilateral from program to program, or a common
format can be selected for a project for multilateral exchanges. The internationally developed IFC
format is the best format on offer for the exchange of object information. It has a recognised
specification and has spread to many of the systems used.
Preconditions for the modelling concept
The modelling concept developed as the basis of 3D Working Method 2006 is based on the 3D
project's overall aim of creating a working method that sets out common, standardised rules for the
3D object-based working method. The modelling concept is subject to the barriers and limitations
inherent in the degree of maturity of the technology today, and the ICT maturity and skills in
professional practice. The model concept at the same time has to allow for clear allocation of
responsibilities and clear agreements between the parties to a construction project.
It must be possible to implement the 3D working method with the software that is available.
It is important for the modelling concept to reflect both professional and technological realities,
while at the same time pointing in the direction of the future aims that are widely agreed within the
construction industry. The 3D working method will therefore need to be amended overtime towards
a higher degree of integration, in step with the developing maturity of the ICT tools and of a major
part of the construction industry practice towards a 3D object-based working method.
In the meantime, the industry has to realise that a common working method only resolves some of
the problems with collaboration on a construction project. To gain the full effect, the 3D working
method must be supplemented by adjustments at the organisational and management levels.
2.2. Model concept and modelling
(see structure requirements in chapter 3 of the 3D CAD Manual 2006)
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2.2.1. Performance requirements for the modelling concept
The modelling concept must support object-based working. It must be possible to work on building
models with associated data. It must be possible to link attributes data to construction objects in the
building models, so that they can be used on the part processes of the construction project for the
production of drawings, parts lists, room schedules etc. At the same time, the 3D working method
must be able to create greater certainty in model consistency to minimise costs and conflicts
before, during and after construction.
Note, however, that it will not be possible to add all the data relating to a project to a discipline
model in the foreseeable future. There will be a number of drawings, specifications, minutes of
meetings etc. which, for technical and practical reasons, will not be able to be entered into the
discipline model.
It must be possible to use a building model to administer a number of activities in the construction
process; it must support checking of consistency and redundancy in the building model. It must
promote re-use and sharing of model data to ensure reliable exchange of model data to ensure
reliable visualisation of the project etc. A design process will, however, still contain processes that
are separate from the building model, or are only partly supported by the model. This applies, for
example, to the generation of part of the project documentation in the form of specifications.
The overall modelling process from programming to operation and maintenance must be able to
cover the following main activities: Modelling, drawing production, simulation, consistency checks,
data extraction, exchange, visualisation, and must be coordinated and controlled by project
management.

Fig. 2: The diagram shows the main activities of the
construction process in connection with a building
model concept. The function of the 3D working
method is to coordinate modelling work and the
associated main activities on a project.
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2.2.2. Modelling concept
The following description of the modelling concept clarifies the parties' processes and their
relationships in a typical section of a design process. Through the whole of the building's life-cycle,
the scope and content of the individual parties' activity will vary, and there will be different ways of
interacting with the discipline models. Some parties, such as the architect, build discipline models
from scratch, others supplement their models in relation to other parties' discipline models, and yet
other parties retrieve model data through e.g. data extraction. What links the processes is the
interaction and the common structure of the discipline model.
The main activities in relation to modelling will be reviewed in more detail below.

Figure 3: Modelling concept for a 3D object-based model.
The diagram shows the general modelling concept for a typical section of the design process. The main activities will vary in
extent depending on the timing of the section and in relation to the discipline group involved.
The individual parties build up discipline models within their specialist areas. These are coordinated mutually and towards
an aggregate model. Model consistency checks and simulations can be carried out via the individual discipline models, and
also in the aggregate model. New, more model-orientated types of drawings and documents can be generated and parts
lists can be extracted from discipline models.
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2.2.3. Modelling
The individual parties model their part of the construction project with the CAD systems and
specialised applications they use and/or have agreed with the other parties in the 3D CAD project
agreement. The CAD systems need to be object-based and to be able to represent objects in 3D.
The parties' discipline models undergo successive detailing throughout the design process as the
design information is determined. The extent of object types and object attributes depends on the
level described by the discipline model at a given time in the design process, and thereby
expresses an increasing information level during the design process. The number of information
levels can vary from project to project depending on the type of contract award procedure, the
project organisation etc. The number of milestones in the project, their content and thereby the
information levels of the discipline model will be agreed by the parties in the 3D CAD project
agreement.
Each party works with a standardised model structure, object structure and layer structure to
ensure that model information can be exchanged and the data extracted as expected in relation to
general performance specifications, or as agreed in the 3D CAD project agreement.
2.2.4. Types of building models
A building model is an overall concept for the models that contain those of the project's
construction objects that can be represented in model form. The level of detail in the building
models is built up successively as data becomes fixed throughout the construction process. The
building models are characterised by having a common standardised structure described in 3D
CAD Manual 2006.

Figure 4: The building model is an overall term for all models that represent construction content. The discipline model is
anchored with an individual party; the aggregate model is a combination of discipline models. There are also other, more
discipline-specific models for simulation, calculation, visualisation etc.

The 3D working method concept uses two main types of building models:
The discipline model, more fully described in section 2.2.5, is a building model prepared by and
containing design information associated with a specific professional discipline such as
architecture, structures or services. As the discipline models must be able to be exchanged and
shared between the parties to the project, they must comply with a number of structural
requirements as specified in 3D CAD Manual 2006.
The aggregate model, more fully described in section 2.3.1, is a building model which assembles
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design information from several or all the discipline models. The aggregate model is an important
coordination tool for the project.
Types of discipline-specific models. This group covers a number of different types of models
which are directed at particular partial functions by particular parties. They often only have
sufficient content to be able to carry out a particular function and often use a program-specific
format. The discipline-specific models can in some cases be generated fully or partly from
discipline models via an internal or common format, but in other cases they may have to be built up
from scratch.
The party that uses these types of models in its area of work is fully responsible for the models,
and they are not subject to the common guidelines in 3D CAD Manual 2006 as they are not
exchanged. Types of discipline-specific models include:
• Visualisation models which can represent detailed properties of a building such as shape,
material, lighting, and which may also be able to simulate interaction and movement
• Simulation models used to simulate and verify properties of a planned building within areas
such as building physics, energy, processes etc. Simulation models include models used for
structural calculations, heating, acoustics and air flows.
• Operations models in a Facilities Management application as used by the client, operations
manager or a consultant during the operating phase

2.2.5. Discipline models
The designation ‘discipline models’ implies that models are built up within individual disciplines, but
with a common design structure and common rules for model building and object handling. This
ensures firstly that each party has a well-defined discipline area of responsibility with well-defined
interfaces, secondly that the parties can develop and exchange design data through the
construction process and thereby achieve the greatest possible re-use of data and security during
exchange.
Therefore the modelling concept will not only reflect the traditional allocation of roles and traditional
professional boundaries incorporated in the construction industry today, but will also be able to
adapt to new professional boundaries that may arise.
The discipline model follows the individual party through the design process up to the time when it
is delivered, or when the responsibility is transferred to another party on handover of the discipline
model or parts of the model.
The parties each select which software to use for a given task based on the requirements of the 3D
CAD project agreement and on the skills of the users.
A master model is a particular way of using the discipline model during the initial phases of the
project. Instead of each discipline creating their early discipline models, one of the disciplines is
given the task of building the geometrical requirements of the other disciplines into its model. This
will typically, but not necessarily, be the architect, who is given responsibility for the master model
by incorporating sizes of structures and ducts as necessary based on information from the relevant
disciplines. The purpose of the master model is to create consistency between disciplines without
extensive flow of models between the parties during the initial phases of the project. At a certain
time in the process, the master model is replaced by individual discipline models.
Information levels. The 3D working method is built up on the principle of evolving detailing. Each
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party will add information to the discipline model at a higher and higher level successively through
the process and thus work with rising information levels within its discipline. The starting point is
conceptual discipline models (information level at the lowest level of detail), later a structured
discipline model with the types of construction objects applicable at specific times during the design
process (the subsequent information levels). The modelled construction objects are refined
geometrically and functionally and a number of object attributes are added and specified further
during the process. On construction, the performance-based attributes are replaced by specific
construction products which thus connect the construction objects with specific attributes data that
can then be used for operation and maintenance.
On transition from one agreed phase to the next, the discipline model is locked, with a status
corresponding to the current information level. This information level is the starting point for
modelling in the next phase. The 3D working method uses seven information levels. The method
can be adapted to traditional phasing of construction, but does not exclude the option, on a specific
project, of using another division of processes and responsibilities in terms of time and content.
More or fewer information levels, and different constellations of information levels between the
discipline models can be used. The information levels are described in more detail in chapter 3.
Construction object types and attributes. The discipline model is built up of construction objects
(rooms and building elements) which are added to the model by unequivocal naming as objects.
Occurrences of objects inherit characteristics from the object type. Throughout the construction
process, the construction objects will be given new and more precise attributes corresponding to
the current information level of the discipline model. This is described in Layer and Object
Structures 2006. Each discipline model contains the object types for which the discipline concerned
is responsible. Allocation of object attributes occurs either in the CAD system's internal data
structure in a system-specific format, or via an external database connected to the CAD system.
For a more detailed specification of the scope and content of objects and object attributes in
relation to information levels, refer to chapter 3 and to Layer and Object Structures 2006.
Structuring of the discipline models. The discipline model may be contained in a database, in a
single file or be divided into several files, co-ordinated in a reference file structure. Division into
several files may be by sectioning into building sections as agreed between the parties, and/or by
storeys, as incorporated into most CAD systems. Sectioning must be agreed after the initial outline
proposal. For example, some buildings will be more storey-oriented, and it will be natural to split
the external walls by storeys. In other cases, the external walls will function as a unit, a shell,
calling for vertical sectioning. Decisions about sectioning must consider how suitable the division is
relative to other uses, e.g. for simulation.
Modelling cooperation between the parties may be by the use of the reference file technique, as
already known from working with 2D model files. It is a safe method, in which responsibility for the
discipline models is tied to the specific discipline models. Detailed instructions on the rules and
common structure for the discipline model are given in 3D CAD Manual 2006.
Responsibility for discipline model. Each individual party is responsible for the discipline model
it creates. The discipline models must be structured and specified to an information level that
ensures that it is possible to produce the drawings and carry out the data extracts etc. that may be
expected corresponding to the given milestones in the design process, in relation to the
performance specifications or as specifically agreed through the 3D CAD project agreement. For
certain types of construction objects, the responsibility may be shared, e.g. for the object type
external wall, in which the load-bearing inner leaf is the responsibility of the structural engineer and
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outer wall is the responsibility of the architect. If such a problem cannot technically be resolved
within the CAD system, it must be resolved by agreements between the parties for clear allocation
of responsibilities, possibly within particular periods. The responsibility for the discipline models is
defined as follows:
• The party who prepares a discipline model is responsible for both information content and
structure.
• The party responsible for the discipline model is also responsible for extraction of
information (drawings, quantities etc.) from the discipline model.
• The party that uses another party's discipline model for reference is not responsible for the
content, but is responsible for correct interfacing.
• A party to whom another party's discipline model is transferred takes over at that point the
responsibility for the content and structure of this discipline model.

2.3. Using the discipline model
(see structure requirements in chapter 4 of the 3D of CAD Manual 2006)
2.3.1. Aggregate model
To ensure model coordination and data sharing, an aggregate model must be built for the entire
design to the extent that this is technically possible and desirable within the financial, skill and
technological limits. The extent of and the responsibility for the aggregate model will be agreed
between the parties in the 3D CAD project agreement.
This is achieved by assembling an aggregate model concurrently with the creation of the individual
parties' discipline models and using it for its intended functions, e.g. collision detection between
several discipline models, common data extraction, visualisation of the whole building etc. The
aggregate model is the first step towards an integrated building model in a total model server
solution.
It is up to the specific parties in consultation with the client to decide whether to construct an
aggregate model on a given project, its content and extent, and in which format the model is to be
built. The model must comply with the guidelines set out in 3D CAD Manual 2006.
Application of the aggregate model. The aggregate model has two main functions:
• Firstly, it is to minimise conflicts and ensure consistency between the individual parties'
discipline models. The aggregate model is a tool to ensure the quality of design
documentation overall and by coordination within each party.
• Secondly, the aggregate model is a communication tool to show the structure and stage of
the overall design to the other parties to the project, and to others who are not directly
involved in the modelling activities: the client, future users, authorities, etc.
With increasing standardisation, implementation of a common format and the usual development of
applications, the extent of the aggregate model will grow and it will become more complete. For
example, it is possible at this stage to carry out a total model consistency check on the geometry
by specialised software via IFC. In the longer term, this will also be possible for objects, once IFC
has been more fully implemented in the CAD systems used.
Accessibility of the aggregate model. As the significant functions of the aggregate model are
communication and coordination, it must be easily accessible within the project. It may be held on a
server by one of the parties, on a common project web, or a model server solution can be created
for the project. A viewer program must be associated with the aggregate model, so that the form
and structure of the aggregate model can be analysed and visual checks carried out for conflicts
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between components of the aggregate model.
Content of the aggregate model. The aggregate model may exist through all phases of
construction, and is a unification of discipline models that are generated as part of the design
process, and referred into an overall model. The aggregate model may have an unevenly
represented level of detailing, as it is made up of discipline models contributed by specialised
parties at a given time in the process. These will not be at the same information level. For example,
the structural engineer's discipline model for the shell will often be at a higher information level than
the discipline model made by the building services engineer. The aggregate model must as a
minimum contain the geometry and locations of construction objects.
Format of the aggregate model. It may be decided to use the dominant proprietary format of the
project for the aggregate model, or a neutral common format such as IFC, with any applicable
limitations on the compatibility of the participants' systems with the IFC format.
Responsibility for the aggregate model. The project management is responsible for formation of
the aggregate model unless otherwise agreed. The responsibility may be delegated to one of the
parties in accordance with the 3D CAD project agreement. To the extent that the aggregate model
is used for analyses and data extraction for the project's total documentation, the responsibility
must be unequivocally that of the party that performs such tasks. Responsibility for the content and
modification of each discipline model forming part of the aggregate model remains with the party
that owns the discipline model.
2.3.2. Drawing production

Figure 5: The drawings are generated from the parties' discipline models. The arrows between the discipline models
indicate references between the models. Design drawings at a given phase are thus the sum of drawings generated by the
individual parties. To create complete drawings, supplementary 2D model files are currently necessary for production of
detailed drawings, diagrams etc. Other parties' information may either be re-used in the discipline models or through 2D
model files, depending on what is possible with the specific software.

The purpose of drawing production is to produce drawings with the necessary scope and content
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for other parties to be able to obtain the design information that is necessary for their activities.
Drawings are both a communication tool and documentation of decisions and design solutions. In a
3D working method context, drawings are not regarded as an independent planning activity, but
rather as a representation of a selected part of the discipline model.
The facilities available in the individual CAD system are used to generate drawings. 2D model files
are produced from the discipline model. These files are referred together, supplemented by
symbols, texts, dimensions etc., into drawing files in accordance with the rules set out in the bips
CAD Manual 2005. Layer and Object Structures 2006 can be used to sort the object types that are
to be used on the current drawings and to control line thickness, colour etc. If the CAD system has
facilities to graphically represent the objects at different scales, these are used.
-{}Not all drawings can be generated based on the content of the discipline models. The drawings
that can immediately be generated from the discipline model using current CAD systems are at a
level of detail corresponding to 1:100 and 1:50. More detailed drawings may be built up with a
background generated from the discipline models and supplemented by layers and/or 2D model
files. Detailed drawings and diagrams are built up as pure 2D model files. Some post-processing of
model-generated drawings must be allowed for to be able to produce traditional drawings.
To the extent that it is possible, it must be ensured that as much of the drawing information as
possible is automatically generated from the discipline model. This will achieve automatic updating
of drawings to reflect amendments to the discipline model. Note particularly that drawing
information that is not associated with the discipline model will require manual updating. A quality
assurance procedure must be developed for this function.
Finally, new drawing types can be developed: spatial drawings, thematic drawings, installation
instructions etc., which are pure representations of the discipline model. These drawings will
contribute to more consistent design documentation with less redundancy, and will permit clearer
communication of design information to well-defined target groups and for particular purposes.
Responsibility. Each individual party is responsible for the discipline model it produces being able
to generate the drawings required.
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2.3.3. Simulation

Figure 6: Each party carries out the simulations that are within its competence and area of responsibility. If the
simulation/calculation is not directly included in the CAD system, corrections must be made manually to the discipline model
(dashed arrows in the figure).

The purpose of simulations is to test and verify the solutions developed. Simulations can typically
cover conditions such as indoor climate, energy, strength, fire etc. A construction project typically
uses a number of simulations carried out by specialised parties using specialised tools. Models
used for simulation are usually specific for the purpose.
Simulation programs are analytical and calculation programs with a graphical/visual interface. In
the construction process, simulations based on a digital 3D model can be used to calculate the
mode of operation and properties of a planned building or process. It is especially useful to carry
out simulations during the early phases of the construction process, where basic decisions on the
project are made.
Analysis and simulation applications use discipline-specific models with the necessary content to
enable the calculations to be carried out. The discipline-specific models have specific purposes and
will therefore only contain parts of one or more discipline models. In some cases, model
information can be transferred from the discipline models, in other cases the simulation models
must be built from scratch.
The decision as to which simulations to carry out and at what level they are performed on the
project is very dependent on the nature of the project, including the function of the building.
Transfer of model data from the CAD system to simulation applications may be by a simple
export/import via the CAD system's proprietary format, or using a common format that makes it
possible to transfer object information to the simulation programs.
Responsibility. The various simulations are carried out by the parties who are competent to
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perform them. The party concerned is responsible for using an existing discipline model, parts of it,
or for building a new model for simulation purposes. When one party supplies models to another
party for simulations, the responsibility for model consistency and object content must be agreed.
2.3.4. Consistency checks
The purpose is to check the content of the discipline models in the form of overlaps, collision,
occurrences of objects etc. Consistency checks are carried out using specially designed systems.
Model consistency may be checked by the individual party and across different parties' discipline
models. The aim is to limit the number of errors and redundant information. Model consistency
checking is highly significant for the quality of the construction process and for quality assurance of
the product. The design of a master model early in the process can help determine the layout of the
building across the parties, and so ensure consistency later in the process. The checks must
ensure that:
• There are no clashes between building elements (e.g. service runs and ventilation ducts)
• There are no redundant building elements (e.g. two columns placed above each other)
• The building elements adjoin each other within permitted tolerances (e.g. walls)
• There is clearance to services and space to install and operate the installations (e.g. lamps
in the ceiling)
2.3.5. Visualisation
A 3D working method offers many possibilities for visualisation of a building throughout the
process. Visualisation can be used as a tool in the planning process, with which the parties can test
and verify proposed solutions for the structure, form, spatial relationships, surfaces, products and
geometrical details of the building. Visualisation is also used to communicate with other parties and
with the client to evaluate solutions and as the basis for making decisions on the project.
The discipline model can be visualised directly on screen, and a number of types of spatial
drawings can be generated that improve communication between the parties and especially to
persons who are not construction professionals, such as future users, politicians etc.
By using the possibilities for representation of the discipline model, more purpose-specific drawings
can be prepared that are thematic and focused on precisely defined actions such as project site
installation instructions in the form of instructions for use, pictured sequences or animations. In
drawing terms, this will mean that it will be possible to prepare clear drawings with simple
messages.
Discipline models also make it possible to use media other than paper. A model viewer can be
used for visual analysis of the model; animations and walk-throughs can be prepared, in which
navigation tools are used to control movement through and inspection of the model, and finally
virtual reality presentations that allow interaction with the models. These media can communicate
other properties of the models in new ways. It would thus be possible to involve the time process
and simulate movement and the construction process, a so-called 4D simulation.
Most CAD systems have visualisation functions, used for simple visual checking of geometry, and
can to some extent simulate structure, shape, materials and surfaces. Photo-realistic visualisations
require more advanced visualisation tools. The use of the visualisation possibilities offered by
working in 3D is already recommended. It is one of the areas in which the most advanced software
has been developed, and the use-value can be high.
Responsibility. The use of visualisation for model review and communication is decided on by
each party. The client may also require visualisations such as in connection with assessment of a
preliminary design.
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2.3.6. Data extraction
The purpose of data extraction is to obtain design information from the discipline models for cost
estimates and post-processing in other processes. They may consist of geometrical data such as
areas and volumes, lists of object types and object attributes and the occurrence of quantities of
construction objects. The latter assumes that the discipline models are object-based. Data extracts
are defined as alphanumeric data that can be automatically extracted in the form of a list.
Data extraction is made from the discipline model via each party's CAD system. Data is written in
list form in a standardised format in files which can then be imported into an estimating package or
spreadsheet, after which they can be processed as necessary.
Consistent use of the types of construction objects available in the CAD system is important. This
ensures rational model building and successful exchanges. Similarly, it is important for later data
processing of the extracted lists for the construction objects/building elements to be classified in
accordance with DBK, and for the discipline models to be quality assured.
In the longer term, data extracts should be able to be performed to a greater extent via the
aggregate model.

Figure 7: Each party generates lists of design information within their own area of responsibility. The total lists in the design
documentation are equal to the sum of the individual parties' lists.

Responsibility. The individual professional party is responsible for extraction of quantitative data
and object attributes. The total parts list for a project will thus be the sum of lists generated from the
various parties within each of their areas of responsibility. When discipline models are transferred
for data extraction by other parties, agreement must be made regarding responsibility and quality
control.
2.4. Exchange
(see structure requirements in chapter 5 of 3D CAD Manual 2006)
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It must be stated in the 3D CAD project agreement between the parties which discipline models will
be made available to other parties, the approval procedures and quality assurance status, and at
which times during the process. This shall as a minimum be on phase completion/at milestones in
the project, but a shorter frequency of exchanges or other practical agreement may be arranged.
Each party's discipline model will be in a program-specific format. To the extent that other parties
are to use the discipline model for handover or as a reference, exchanges from program to
program must be carried out in the most secure manner. If the two parties do their modelling with
the same CAD system, the exchange should use the lowest common version number. If the safest
method is via a neutral common format, IFC should be used. The greater the extent to which the
parties wish to exchange not only pure 3D geometry, but also object information, the more
important is the choice of CAD systems that support intelligent exchange.
In terms of responsibility, three purposes of exchange can be defined:
Model for reference. A discipline model is exchanged to another party to function as a reference
for the other party's modelling. This type of exchange will occur frequently in a design process and
can be automated by working on a common platform, e.g. a project web. The responsibility for
consistency of the reference model remains with the issuer, and the recipient is responsible for
working with the correct, updated version.
Model for handover. A discipline model is handed over to another party for use in a disciplinespecific model, e.g. for simulation. The issuer is responsible for the content on handover, after
which the recipient is responsible. The recipient is responsible for use.
Model for transfer. A discipline model is transferred to another party for post-processing by the
latter to create a new discipline model, e.g. from a consultant to the contractor. The issuer is
responsible for the content on transfer, after which the recipient is responsible.
Exchange process. Unless otherwise agreed, the exchange of discipline models will be file-based.
This is already an established method of exchange that can be carried out by common CAD
systems. The exchange will be agreed in the 3D CAD project agreement.
The discipline model files are exchanged primarily as references for other parties, to avoid
redundant information in the project's discipline models.
With regard to the exchange formats, the following methods could be used for bilateral exchanges:
• The discipline model is transferred via a proprietary format if the issuer and recipient use
the same program, or if the programs have a translator to the same format.
• The discipline model is transferred via a neutral common format where a simple exchange
is not possible or desirable. The use of the latest common version of IFC is recommended.
The aggregate model will contain contributions from many parties. It would therefore be appropriate
to build it in a neutral common format such as IFC. The common CAD systems support this format
to a greater or lesser extent, which may limit the use of an aggregate model.
Responsibility. Each party's discipline model is exchanged bilaterally with other parties in
accordance with the 3D CAD project agreement. This must state which level of detail and at what
level of quality assurance data is exchanged and when. Dealing with model amendments and
responsibility for the exchange must similarly be agreed.
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Information levels

3.1. The information levels of the discipline models
The discipline models undergo successive detailing throughout the construction project in
the same way as the drawings traditionally do. Value will be added to the discipline models
in the form of increasingly precise information. This information can either be information
that is only used by an individual party or that is used across the parties.
To describe and define the content of the discipline models at a given time in the project the
concept of information levels is used. An information level expresses how concretely
specified and precise the construction objects in the discipline model are. The information
level thus expresses the content of the discipline model at a given stage, i.e. the discipline
model contains particular building elements in the form of construction objects with a
particular level of detailing and a number of particular properties. This modelling concept
uses seven information levels, which describe a rising degree of detailing.
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Figure 8: Information levels from 0 to 6.

Information level 0 is normally in advance of modelling in 3D as it is defined at the design
brief stage and contains the client's requirements, which cannot necessarily be represented
in a discipline model.
The next six information levels describe the detailing of the discipline models, by adding
more and more object types, and by the construction objects being given more and more
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precise attribute data during the construction project.
A more detailed overview of which object types and which properties characterise the
different information levels is given in Layer and Object Structures 2006. The overall
characteristics of the seven information levels is described in the next section.
The seven levels correspond roughly to the traditional construction phases, but the levels
can be customised to other phased processes and methods, and the allocation of roles can
vary in accordance with the nature of the task. On projects using early tendering/contractor
involvement based on performance requirements, a number of activities will, for instance, be
transferred from a consultant at detailed design to a construction products supplier. The
information must still be detailed successively, but by other parties.
Projects using partnering or turnkey contracts are, in terms of the 3D working method, not
different in principle with regard to the information levels of the discipline models than other
working practices. A working practice such as partnering will allow a higher degree of
coordination between the parties and greater synchronisation of modelling work. The
organisational frameworks for both partnering and turnkey contracts will differ from the
traditional organisation of a design, but will still contain the same value chain and data
hierarchy, so the 3D working method can also be used to advantage in these cases.
The modelling concept described does not assume that the discipline models developed
contain all project information. They still need to be supplemented by information in the form
of specifications, descriptions, detail solutions, drawings, minutes of meetings and other
similar information. The information levels therefore only describe the types of construction
objects in the discipline model, their occurrences, their characteristics and properties.
3.2. The use of information levels in project planning
A specific phased process will be agreed between the parties before the project starts.
Flexibility of the information levels permits different constellations of information levels to be
agreed on a particular project. Different types of projects, different working practices and
different phasings can be accommodated.
This is illustrated in the table below. Phasing is shown in rows and the parties to the project
are in the columns. The example shows a project structure in which the traditional phased
process has been changed; the parties enter at different times, and the discipline models do
not have the same information level at the same time.
This is just an example. The information levels described below should not be likened to a
phase model which has to be followed linearly. The phase at which data is to be processed
and at which level must be a project-specific decision by the parties.
The construction
phases

Architect

Struct.
engineer

Bldg.
services
engineer

Contractor

Design brief
Conceptual
design
Preliminary
design
Scheme design

0
1

0
1

0

0

2

2

2

Constr.
prod.
supp.

Client
operation

0

4
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Detailed design
Construction
As built
Operation and
maintenance

4

4

4

6

6

6

5
6
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: 29
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:

5
5
6
6

Fig. 9: The use of information levels on projects tendered on the basis of a detailed design. Example of the
characteristics of a project with respect to phasing, parties involved and information levels of discipline models at
different stages of the project. Information level numbers in bold signify the responsibility for coordinating the
discipline models on the project.

Agreements between the parties for the phasing of a project, co-operative relationships and
responsibilities, and the specification of information levels at the different stages of the
construction process must be decided and set out in the 3D CAD project agreement.
3.3. Description of the information levels
The different information levels of the discipline models differ as to how detailed the
construction objects used are specified – both in terms of geometry and location – and as
regards specification of object types and attributes. When a milestone is reached, the
discipline model is saved with the information developed during the phase concerned. A
new phase is started with a copy of the discipline model, and the information and value are
enhanced through the activities of the next phase to the next milestone in the process, and
so on.
This structure ensures re-use of design data throughout the process. The CAD systems'
editing options ensure that the same construction objects can be continuously detailed
during the process. At the same time, the history of the design is retained by saving
discipline models at the different milestones, such that it is possible to go back and examine
the decision-making processes and responsibilities.
The information levels are described below. For every information level, the special
characteristics of the level concerned are given in overview form. The descriptions are
illustrated with a model representation of a part of a building to show the detailing of the
information level concerned. For simplicity, only one discipline model is shown: the
architect's discipline model, which is updated during the production and operating phases.
The corresponding discipline model for structure, services etc. can be imagined.
Next to the graphical discipline model, two tables state the characteristics for construction
objects at the information level concerned. One table describes which object types are
represented at the information level. The other describes the main areas in which the
properties of the current construction objects must be specified. For specific attribute types
such as U value, fire class etc., further information on the basic properties can be found in
Layer and Object Structures 2006 and in Digital Construction's client requirements. The
tables only illustrate principles. If, for instance, a client wishes to have a precise overview of
the consequences of the discipline models for operation and maintenance from the start of
the project, the designers will need to be able to specify these properties even at information
level 1 in accordance with the agreement.
A black cell marks an active area. A grey cell marks a predominantly fixed area. There will
always be overlaps and iteration in the processes, so the content of the tables should be
read as generalisations.
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3.3.1. Information level 0
Graphical representation

Alphanumeric representation
Types of construction
objects
Construction
complex/site
Real property
Building
Rooms
Building elements
Finishes
Construction object
attributes
Function
Geometry/location
Building physics data
Production/process
Product data
Operation &
Maintenance

Objective

To clarify and formalise the different requirements and constraints
for the project at the design brief stage.

Parties/responsibilities

The client or a consultant nominated by him and the authorities.

Content

Client requirements: Room schedule stating function, capacity,
sizes and relationships. Financial/resource requirements.
Social requirements: requirements of the authorities, infrastructure
requirements, resources and supply chain, environmental
requirements.
Urban and rural constraints around the building site, ground,
geology and supply network. The design brief may be formalised
in a coarse 3D model, which describes the functions as volumes in
a 3D space.

Use

Discipline model level 0, if available, forms part of the brief and the
conditions for the project, to be tendered to consultants.
The building model contains information relevant to the project,
predominantly in document form (legal, analyses, design briefs

Degree of detailing
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etc.). The building model may contain the ground, surrounding
developments, GIS information, infrastructure, supply network etc.
Classification

The building model is classified in accordance with DBK by type of
development and building types by function.
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Information level 1

Graphical model representation

Alphanumeric representation
Types of construction
objects
Construction
complex/site
Real property
Building
Rooms
Building elements
Finishes
Construction object
attributes
Function

Volume drawn in grey.
Rooms drawn in black.

Geometry/location
Building physics data
Production/process
Product data
Operation &
Maintenance

Objective

To clarify the overall form and functional properties of possible
design solutions early in the design process.

Parties/responsibilities

For preparation of information level 1: The project management
and its consultants
For application of information level 1: The designers, the client,
project managers, the authorities.

Content

The discipline model contains the building's overall form, structure
and relationships to the surroundings, plus rooms and their
relationships.
The discipline model at information level 1 contains two overall
components:
Volumes that represent the building's external geometry in a very
simplified manner.
Rooms that represent the building's useable spaces. The model
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only contains information on rooms, but not on the adjoining
building elements.
Modular components are often used, as the construction system
and technology have not been determined, so there is no
knowledge about dimensions (primarily thicknesses of walls,
structural floors and roof).
Use

Information level 1 is initially used to establish the building's
functional and physical properties. A consultant, often the
architect, prepares a discipline model containing the building's
form, structure and relationships to the surroundings. It is also
checked that the volume envisaged can contain the rooms
specified in the room schedule. The working method in this phase
is the interaction between modelling volumes and rooms.
It must be possible to use information level 1 to estimate the
financial/resource consequences, i.e. it must be possible to extract
areas/volumes at the overall level. It must be possible to provide
an estimate of gross and net areas differentiated by function
(useable areas compared with circulation spaces)
Information level 1 may include information that can be used for
initial contact with the authorities on planning matters.
Information level 1 can be used for simulation of light and shade
on the model and in relation to the surroundings.
Information level 1 can be used as the basis of a design
competition for consultants.

Degree of detailing

Information level 1 has a degree of detailing corresponding to the
needs of the initial outline design phase. In the context of
drawings, this corresponds to a scale > 1:200. Object types and
object attributes must follow the specifications set out in Layer and
Object Structures 2006.

Classification

Individual rooms are classified in accordance with DBK by types of
functions.
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3.3.3. Information level 2
Graphical representation

Alphanumeric representation
Types of construction
objects
Construction
complex/site
Real property
Building
Rooms
Building elements
Finishes
Construction object
attributes
Function
Geometry/location
Building physics data
Production/process
Product data
Operation &
Maintenance

Objective

To create the basis of decisions for choice of the conceptual
solution. Information level 2 must reflect the functional and building
physics structure of the proposal at an overall level. It may be the
basis of early tendering/contractor involvement at the functional
level.

Parties/responsibilities

For preparation of information level 2: The designers
For application of information level 2: Designers, the client, project
managers, the authorities, contractors.

Content

Information level 2 is the first layout of rooms and building
elements at a general level (foundations, walls, structural floors,
roof). The building elements have a geometrical shape and
location, and overall performance specifications are identified at
type level. Rooms and building elements are given attributes data
corresponding to the data set out in Layer and Object Structures
2006, information level 2.

Use

Information level 2 is used to build up the basic structure for the
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assessment of the building's overall physical and functional
properties for the parties actively involved in this phase. This
information level is used for spatial coordination between the
parties' contributions to the design, for advance dialogue with the
authorities and for communication with the client and other parties.

Information for use in advance dialogue with authorities about e.g.
evacuation and fire, or for use in simulations of e.g. indoor climate,
evacuation, lighting, furnishing and thermal and/or acoustic
conditions.
Information level 2 can be used for early tendering/contractor
involvement. When this happens, the discipline model is
transferred to the construction products supplier, who then creates
the subsequent information levels.
Degree of detailing

Information level 2 contains construction objects at the general
level with simple graphical representation in 3D. A wall may, for
instance, be represented by a box without details in the form of
interior division into outer leaf, inner leaf etc. The construction
objects may be in the form of an outline proposal without specified
attributes data. All openings in walls, structural floors and roof
must be defined at a general level.
Modular components (modular sizes) are often used, as the
construction technology has not yet been determined, so there is
no knowledge of components, joint widths and tolerances.
Information level 2 has a degree of detailing corresponding to a
scale of 1:200 and 1:100 in a drawing context.

Classification

Over and above the rooms, elements are classified according to
DBK as the basic construction objects: Walls, structural floors,
staircases, windows, doors, roofs, services etc.: object attributes
are specified according to information level 2 in Layer and Object
Structures 2006: ElementID, type, function, geometry, location etc.
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3.3.4. Information level 3

Types of construction
objects
Construction
complex/site
Real property
Building
Rooms
Building elements
Finishes
Construction object
attributes
Function
Geometry/location
Building physics data
Production/process
Product data
Operation &
Maintenance
Objective
Parties/responsibilities

Basis of consideration by the authorities. Coordination tool for the
parties to the project.
For preparation of information level 3: The designers
For application of information level 3: The authorities.

Content

Information level 3 must contain information for consideration by
the authorities and be detailed to the necessary extent. Building
elements are given attributes data corresponding those set out in
Layer and Object Structures 2006, information level 3.

Use

Information level 3 is used as basis of consideration by the
authorities, but can also support coordination of modelling work
between the parties, including discovering structural conflicts
between discipline models.

Degree of detailing

Information level 3 consists of construction objects, specified as
types of construction objects, and whose structural make-up has
been decided in principle. This means that a construction object
must be specified and be graphically represented. For a wall, this
would show the division into inner leaf, cavity with insulation and
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outer leaf.
Information level 3 has a degree of detailing corresponding to a
scale of 1:100 in a drawing context.
Classification

Construction objects are classified in accordance with DBK’S
rules. Object attributes are specified according to information level
3 in Layer and Object Structures 2006.
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3.3.5. Information level 4
Graphical model representation

Alphanumeric representation
Types of construction
objects
Construction
complex/site
Real property
Building
Rooms
Building elements
Finishes
Construction object
attributes
Function
Geometry/location
Building physics data
Production/process
Product data
Operation &
Maintenance

Objective

Tender documents, estimating, submission of tenders and
planning of production.

Parties/responsibilities

For preparation of information level 4: The designers including any
construction products suppliers who carry out detailed design.
For application of information level 4: The client, the project
management, contractors, construction products suppliers.

Content

Information level 4 contains all building elements broken down as
necessary to fulfil their purpose. All necessary information for
tendering must be specified, so that the necessary quantities and
drawings can be extracted.

Use

Information level 4 is used as part of the tender documents and to
negotiate construction and price. It must be possible to extract
parts lists and prepare descriptive bills of quantities for cost
estimates in connection with the invitation to tender. It must be
possible to produce drawings corresponding to traditional main
drawings, outline drawings and building element drawings.
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Information level 4 is used by the contractor as the basis of
production planning. Any information about geometry and
specifications that is necessary for production planning must be
present in the discipline models.
Final coordination between the parties' contributions, including
discipline model consistency checks and collision checks, must be
completed before information level is issued.
Degree of detailing

Information level 4 has a degree of detailing corresponding to a
scale of 1:100, 1:50/20 and 1:10, varying between the individual
discipline models. Detailed drawings may be entirely or partly
produced outside the 3D model as 2D drawing files.

Classification

Other finishing construction objects are classified in accordance
with DBK’S rules. Object attributes are specified according to
information level 4 in Layer and Object Structures 2006.
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3.3.6. Information level 5
Graphical model representation

Alphanumeric representation
Types of construction
objects
Construction
complex/site
Real property
Building
Rooms
Building elements
Finishes
Construction object
attributes
Function
Geometry/location
Building physics data
Production/process
Product data
Operation &
Maintenance

Objective

Basis of production

Parties/responsibilities

For preparation of information level 5: The contractors and
construction products suppliers, possibly in consultation with the
designers
For application of information level 5: The contractors.

Content

Information level 5 specifies the building using the construction
products and their properties intended to be included in the
production. It may be supplemented by the necessary materials for
a specific production.
The discipline model must be sufficiently specific to be able to
support production planning, logistics etc. by the addition of time
parameters to the individual building elements and deliverables.

Use

Information level 5 forms the basis of production, and must
therefore contain sufficient information to produce the building,
including planning deliveries of building elements, components
and materials. The model may be used to simulate the
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construction process and planning the flow of materials and
equipment.
Degree of detailing

Information level 5 contains all building elements from the design
phase, replaced by the specific construction products and
production units used in construction.
Level 5 has a degree of detailing corresponding to scales from
1:100 to 1:10 or as needed by the contractors.

Classification

All building elements are given specific attributes data, i.e.
previously performance requirements are replaced by specific
values, while new specific object attributes such as prices,
supplier, guarantees etc. are added. All construction objects are
classified in accordance with DBK’S rules. Object attributes are
specified according to level 5 in Layer and Object Structures 2006.
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3.3.7. Information level 6
Graphical model representation

Alphanumeric representation
Types of construction
objects
Construction
complex/site
Real property
Building
Rooms
Building elements
Finishes
Construction object
attributes
Function
Geometry/location
Building physics data
Production/process
Product data
Operation &
Maintenance

Objective

Provision of ’as built’ documentation.

Parties/responsibilities

For preparation of information level 6: The contractors in
consultation with the designers, and suppliers of construction
products and systems.
For application of information level 6: The client

Content

Information level 6 will vary greatly from project to project, mainly
in terms of what data and at what level of detail the client needs in
the as built documentation. On the one hand, the building is
complete, allowing the possibility of a total, updated building model
corresponding to a scale of 1:1. On the other hand, the client's
operating organisation normally only needs part of the total
building model and can only use some of the vast amount of data
in its operating system, and too much detail would be regarded as
”noise”. The degree to which the building model at level 6 is to be
updated with specific objects and properties must therefore be
determined by the client's requirements for data for operation and
maintenance, and must be agreed on a project-specific basis.
Information level 6 documents the physically completed
construction with the building elements, components and

Use
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properties that are the result of production. Data can be obtained
from the discipline models for use in operation and maintenance.
The discipline models can also be used for renovation, extension
and conversion.
The discipline models can also be used to transfer experience
between the participating parties. The discipline models are
transferred in accordance with the agreement with the client and
administered for him by an operations manager, or outsourced to
another party.
Degree of detailing

Information level 6 has a degree of detailing corresponding to the
needs of operation and maintenance. The graphical representation
of the discipline models varies depending on the client's need for
operating data and details.

Classification

All construction objects selected for digital handover as the basis
of operations must be classified in accordance with DBK’S rules.
Object attributes are specified according to information level 6 in
Layer and Object Structures 2006.
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Example of a design process with the 3D working method

This chapter describes an example of a model flow in which the 3D working method is used by all
parties. The full use of building models by all parties will minimise the need to prepare drawings
and other material that is currently used to communicate information between the parties. This
effect is not incorporated in the example. The example has been prepared by the method groups
to aid the development of the documents themselves for the 3D working method.
The example can be used for inspiration in the implementation of the 3D working method by an
individual company and on an individual project. All parties can see how discipline models and
information levels can be used by the individual parties. The example shows how the discipline
models fit into and improve the efficiency of the design process.
For the sake of clarity, it was decided to focus on the main activities and the main documents that
normally form part of a typical design. Only the activities and services directly affected by the 3D
working method have been included. The example is therefore not a total overview of the
processes, activities, services, interfaces or documents.
The design process has been reviewed from each party's point of view. The starting point is the
traditional phase model, as described in the consultancy organisations' performance specifications,
and the parties' current roles and areas of responsibility.
In this example, the same party carries out all the activities in all phases. In practice, there may be
changes part way through. For example, the client's advisors may perform the activities under the
design brief while other consultants perform the other activities. Early tendering/contractor
involvement means that detailed design is carried out in part by construction products suppliers.
4.1. Explanation of the process descriptions
Each main activity is described partly by a chart that shows the process through the phases in
graphical form, partly by a short description of what the individual activities consist of.

Figure 10. Vertically, the chart shows a party's discipline models in the conceptual design phase and their outputs from the
phase. The parties' modelling work through the phases is shown horizontally.
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Explanation of the overview charts
The phases are shown horizontally in the charts. The parties' discipline modelling work is
represented in the upper chart. The lower table lists design documentation that is the result of each
party's discipline modelling work in each phase. The main recipients of design documentation are
marked in grey in each phase.
Key
Discipline models by each party are shown as small grey boxes.
•

discipline model with information level 2

•

aggregate model with information level 2

The horizontal arrows indicate work on the discipline model by each party and how this work is reused from phase to phase.
The vertical arrows show which models are exchanged between the parties in the phase.

Explanation of the descriptive part
The content of the main activity is described in general terms by key words. The activities are
divided into an internal part, which describes the work done within each party, and an external part,
which describes what occurs in consultation with other parties.
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4.2. Architectural design using the 3D working method
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Design brief:
Internal work
• Overall geometry is modelled, corresponding to a foam block model.
• The building is fitted into an urban/ground model from the authorities. Local conditions are
assessed.
• Simple models with rooms are built up based on client requirements and users' wishes.
These
contain performance specifications, relationships and areas.
External collaboration
• Urban models with ground are received from the authorities for use in modelling.
• Any 3D survey models with existing conditions are received from the client or surveyor.
• Communication with client, incl. by 3D models that he can see directly on screen. These
replace traditional physical models.
Conceptual design:
Internal work
• The discipline model is expanded to the conceptual design level, and information such as
overall choice of products is added.
• Information from other consultants is incorporated concerning the need for space for
services and load-bearing structures.
• Visualisation models to form the basis of decisions are prepared.
External collaboration
• The discipline model is sent to the other consultants covering layout and space allocation
to aid communication (geometrical understanding).
• Discipline models are submitted to the client and authorities as part of the basis of
decisions.
Preliminary design:
Internal work:
• Building elements are added to the discipline model.
• Information is added to the discipline model about choice of products and principles of
furnishing.
• As the other consultants create their own discipline models, this temporary information is
removed from the model.
External collaboration
• Discipline models are exchanged with structural and building services engineers with input
as to location, sizes etc.
• Discipline models are submitted to the client as the basis of decisions on furnishing and
layout of the spaces.
Scheme design:
Internal work:
• New building elements and further information are added, and the geometry is
determined/locked. All relevant data for consideration by the authorities is added to the
discipline model.
• The main geometry is fixed.
External collaboration
• Ongoing communication using discipline models with other consultants.
Interfaces assessed and input incorporated.
• Discipline models submitted for consideration by the authorities.
• Discipline models submitted to the client for information.
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Detailed design:
Internal work:
• Information from other consultants incorporated, plus input from any suppliers/contractors.
Discipline model prepared for tendering with all relevant information. Quantities extracted
for descriptive bill of quantities (BOQ).
External collaboration
• Ongoing exchange of discipline models with other consultants and consistency checks
carried out on the discipline models.
• Tendering model + BOQ issued for tendering with all the other tender documents.
• Discipline model with further clarification of building permit conditions submitted to the
authorities.
Construction:
Internal work:
• Design follow-up added to discipline model with input from suppliers and contractors
Handover:
Internal work:
• Design follow-up added to discipline model with input from suppliers and contractors
External collaboration:
• Discipline model submitted to the client, if agreed, with as built and O&M documentation.
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4.3. Structural design using the 3D working method
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Design brief:
Internal work:
• Structural principles determined: maximum spans etc. on the basis of the discipline model
received.
External collaboration:
• Discipline model received from architect. Feedback using suitable media, only
exceptionally as a discipline model.
Conceptual design:
Internal work:
• Structural model set up including identified geotechnical conditions, stabilising and loadbearing structures.
• Discipline model built up with principles of construction. Dummy objects used at the overall
level. Estimated sizes of the structures shown.
External collaboration:
• Discipline model received showing the project's layout and form, on which work will be
based. Discipline model with existing conditions received from the client
• Discipline model with structural principles issued to other consultants.
• Discipline model with structural principles submitted to the client and possibly to the
authorities for consideration of principles.
Preliminary design:
Internal work:
• Prerequisites used in the calculations determined.
• Overall structural calculations based on discipline models from the architect, to establish
geometrical requirements. Determining sizes of the structures. Foundation principles
established.
• Discipline model built up by adding sizes and types to dummy objects.
External collaboration:
• Discipline models received from other consultants for coordination.
• Discipline model issued to other consultants.
Scheme design:
Internal work:
• Main geometry established with the architect incl. levels. Main dimensions of foundations,
walls, columns, structural floors and beams determined.
• Discipline models coordinated in respect of shafts, service runs, holes, doors, windows
and other openings.
• Information added to the discipline model as necessary for consideration by the
authorities.
External collaboration
• Ongoing communication using discipline models with the other consultants. Interfaces
assessed and coordinated, input incorporated.
• Standard suppliers' components used for model building gathered.
• Discipline model submitted for consideration by the authorities.
• Discipline model submitted to the client for approval.
Detailed design:
Internal work:
• Detailed calculations and optimising dimensions. Geometry fixed in detail. Structural
details resolved. Installation principles assessed and prepared. Product chosen. All
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information incorporated in discipline model to form the basis of tender design. Quantities
extracted to BOQ. Tender design prepared.
External collaboration:
• Ongoing exchange of discipline models with the other consultants and consistency checks
carried out on the discipline models.
• Discipline model + BOQ issued for tendering with all the other documents.
• Discipline model with further clarification of building permit conditions submitted to the
authorities.
Construction:
Internal work:
• Discipline models from suppliers reviewed and used to prepare an as built discipline
model.
• Design follow-up added to discipline model with input from supervision, suppliers and
contractors.
Handover:
External collaboration:
• Discipline model submitted to the client, if agreed, with as built and O&M documentation.
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4.4. Services design using the 3D working method

52

3D Working Method 2006

4. Example of a design process with the 3D working method

Chapter
Page
Date
Rev.

: 4.
: 53
: 2006-06-30
:

Design brief:
Internal work
• Overall requirements for plant rooms, service runs and shafts evaluated on the basis of the
architect's discipline model.
External collaboration
• Discipline model received from architectural design. Feedback using suitable media, only
exceptionally as a discipline model.
Conceptual design:
Internal work
• Supplies assessed. Services schematics established based on the requirements of the
authorities and client. Location and sizes of plant rooms and shafts assessed. Service runs
outlined. Discipline model prepared using dummy objects to show needs and
requirements.
• Critical areas modelled in detail to ensure that they can be built.
External collaboration
• Models with services schematics issued to other consultants.
• Models with services schematics issued to client and authorities for consideration in
principle.
Preliminary design:
Internal work:
• Main services schematics detailed. Building physics simulations performed.
Plant rooms, service runs and shafts more precisely shown. Dummy objects converted to
building elements to bring the information level of the discipline model to that of a
preliminary design.
External collaboration:
• Ongoing exchange of discipline models with architect and structural engineer, with input as
to location, sizes etc.
• Any discipline models showing existing conditions received from client, or 3D surveys from
surveyor. Discipline models showing infrastructure with external supply network received
from the authorities.
• Discipline models are submitted to the client as the basis of decisions.
Scheme design:
Internal work:
• Discipline model updated by adding new building elements and further information, and
geometry determined/locked. All requirements for penetrations to be fixed with structures.
All relevant data for consideration by the authorities is added to the model.
• The main geometry is fixed.
External collaboration:
• Ongoing communication using discipline models with the other consultants. Interfaces
assessed, coordinated and input incorporated.
• Discipline model submitted for consideration by the authorities.
• Discipline model submitted to the client and utility companies for approval.
Detailed design:
Internal work:
• All relevant spaces completed in the discipline model. Information from other consultants
incorporated, plus input from any suppliers/contractors. Service runs, shafts and
main schematics completed.
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•

Discipline model enhanced with functional and product data for tendering with all relevant
information. Quantities extracted to BOQ.
External collaboration:
• Ongoing exchange of discipline models with the other consultants and consistency checks
carried out on the discipline models.
• Standard objects used in the discipline model obtained from suppliers.
• Tendering model + BOQ issued for tendering with the other tender documents.
• Discipline model with further clarification of building permit conditions submitted to the
authorities.
Construction:
Internal work:
• Design follow-up with input from supervision, suppliers and contractors.
External collaboration:
• Discipline models received from supplier and incorporated.
Handover:
External collaboration:
• Suppliers' models received and incorporated.
• Model submitted to the client, if agreed, with as built and O&M documentation.
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4.5. Construction using the 3D working method
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Design brief, conceptual design, preliminary design, scheme design, detailed design:
Main and trade contractors are not active during these phases. There may be dialogue about
methods of construction, choice of products and details during these phases, but this is not
covered. It could well be done using discipline models to aid communication and the contractor's
understanding.
The turnkey contractor is active on project management activities during the above phases, or the
corresponding period in another type of collaboration. The project management activities are not
included in this table.
Construction:
Internal work:
• Tenders are estimated based on the discipline models with associated BOQ. The
discipline models are read via a ”viewer” and used to achieve quick understanding of the
building which minimises uncertainty during tendering. Methods of construction and
process planning can be carried out visually on the discipline models.
• The discipline models are used to plan the construction itself. Also used for choice of
methods, project site layout, risk assessments etc. Detailed estimates of quantities carried
out based on the main quantities extracted, for use in purchasing and logistics on site. Any
additions made to own discipline model.
• Discipline models used during the construction process to visualise and understand the
construction. ObjectIDs used as keys to register quality assurance, design changes, as
built information and O&M material.
External collaboration:
• The discipline models are used for communication with other parties. This applies to both
design clarification and design changes.
• Discipline models received at tender stage, quantities estimated and production planned.
• As built information is not directly provided in a discipline model, but in a database
structure that refers to the same structure used in the discipline models.
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4.6. Construction products supplies using the 3D working method
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Design brief, conceptual design, preliminary design, scheme design, detailed design:
The following review assumes that a contract is signed with the construction products supplier after
detailed design. A supplier of construction products with a significant degree of own design input is
assumed.
The construction products supplier is not normally directly active during the design phases. There
may be dialogue about product information, methodology information and other technical guidance
between the design functions and individual construction products suppliers. This dialogue may be
supported by discipline models to improve the efficiency of communication.
Construction products suppliers can provide standard construction objects to the consultants,
which may form part of the discipline models at tender stage.
Construction:
Internal work:
• The discipline models are read using a ”viewer”, and used to achieve quick understanding
of the building, which minimises uncertainty during tendering. Tenders are estimated
based on the discipline models with associated BOQ. Sizes not fixed are estimated.
Methods of construction and process planning can be carried out visually on the discipline
model.
• Detailed design carried out based on the submitted data including discipline model. Data
transferred to the supplier's discipline model, and further information is added to the
construction objects. Fabrication drawings, cutting lists, parts lists and 3D production
models (used for communication to ensure understanding/improve the efficiency the
process) are created for the production itself, plus drawings/models used for actual
installation on site. Cutting and parts lists are extracts from the suppliers' discipline model.
• Production planned based on the sectioning of supplies stated in the discipline model.
Production partly based on traditional fabrication drawings and partly based on 3D
instructions for use/jointing.
• Installation can either be undertaken by another party or by the supplier itself. This may be
on the basis of the same type of 3D production models used during production.
• Final account of quantities taken off the discipline model.
External collaboration:
• Discipline models received as the basis of production. This means data need not be reentered, but only re-used, which ensures an effective process and limits the risk of errors.
• Discipline models sent back to the consultant, who builds these into his own discipline
models. The principle is that a construction object in the consultant's discipline model is
replaced by a new construction object from the supplier, which is more precise and more
detailed.
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4.7. Design coordination via the aggregate model
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Design coordination is an activity that covers all parties, and includes the following tasks
related to the 3D working method:
• Ensuring access to the aggregate model
• Maintenance of the aggregate model
• Adding new issues of individual discipline models
• Providing software to enable all parties to view the aggregate model
• Ensuring that project management, reviews, coordination and consistency checks across
all parties are performed
The extent of these activities and who carries them out will be agreed on each project. The
individual parties still perform their own coordination, consistency and quality checks on own data,
and resolve their own discrepancies.
Design coordination:
Design brief:
• Normally no activity
Conceptual design:
• Access to the aggregate model provided
• Discipline models received and added to the aggregate model
• Aggregate model built up with existing conditions and surroundings
Preliminary design:
• Access to the aggregate model given to new parties
• Revised discipline models continuously received and entered in the aggregate model
• Overall coordination across the activities is based on the aggregate model
Scheme design:
• Access to the aggregate model given to new parties
• Revised discipline models continuously received and entered in the aggregate model
• Overall coordination across activities is based on the aggregate model
• Overall project reviews carried out
• Consistency checks carried out either continuously or at milestones
Detailed design:
• Access to the aggregate model given to new parties
• Revised discipline models continuously received and entered in the aggregate model
• Overall project reviews carried out.
• Consistency checks carried out either continuously or at milestones.
Construction:
• Access to the aggregate model given to new parties
• Revised discipline models continuously received and entered in the aggregate model
• Consistency checks must be performed between the discipline models from detailed
design and the discipline models from construction products suppliers, either continuously
or at milestones.

60

3D Working Method 2006

4. Example of a design process with the 3D working method

Chapter
Page
Date
Rev.

: 4.
: 61
: 2006-06-30
:

4.8. Consideration by the local authorities using the 3D working method
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Design brief:
Internal work by the local authority
• Prepare any discipline models for issue
External collaboration with other parties
• Urban, infrastructure and ground models may be made available to the parties to the
project if they exist. Any urban models issued may be used as the basis of the parties' own
discipline models and for general illustration of the project.
Conceptual design:
Internal collaboration by the local authority
• Based on material from the conceptual design, including discipline models, the project is
evaluated based on applicable planning matters, limits on resources and Danish Building
Regulations (BR95), including fire safety.
• This leads to either an agreement to continue or the opposite.
• The evaluation is not documented in writing and the material submitted is not archived.
External collaboration with the parties to the project
• An initial meeting is held with the parties to the project as advance dialogue. An oral
statement of the results of evaluation by the local authority is given, which the parties can
incorporate in their future work. The parties' discipline models can be used as the basis of
advance dialogue.
Preliminary design:
If the comments made at the advance dialogue stage can immediately be incorporated in the
design, there is no further activity by the authorities during this phase.
Scheme design:
Internal work by the local authority
• Discipline models are received as the basis of consideration by the authorities. The
discipline models must:
• have a level of detail that makes it possible to assess the project's geometry and
location relative to surroundings, its sunlight and shade conditions and any overlooking
nuisance caused to neighbours.
• account for the project's usage category and gross/net areas in relation to the size of
the building site and planning basis.
• account for the chosen fire strategy, indicate escape routes and firefighting possibilities.
• If required, the design documentation, including the discipline models, is submitted to other
relevant authorities.
• The final approved material, including the discipline models, is archived by the local
authority.
External collaboration with the parties to the project
• The discipline models are processed with the aim of issuing a main building permit.
Consideration by the authorities is on the basis of the total material submitted, i.e.
submitted discipline models and supplementary documents.
• If the available design documentation is not sufficient, the authorities may demand revised
or supplementary material and discipline models.
• The final approved documentation, including the discipline models, is certified and
submitted to the applicant as documentation of and appendix to the attached main building
permit. This contains a number of conditions which the applicant must subsequently
account for.
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Detailed design:
Internal work by the local authority
• The submission to deal with the conditions attached to the main building permit is handled
with the aim of the details of the project being approved by supplementary partial building
permits (e.g. for structures, water, ventilation and drainage). Consideration by the
authorities of these matters is also with the use of model submissions and supplementary
documents.
• The final approved material, including the discipline models, is archived by the local
authority.
External collaboration with the parties to the project
• The final approved documentation, including the discipline models, is certified and
submitted to the applicant as documentation and appendix to the attached structural or
services permit.
Construction:
Internal work by the local authority
• Work is supervised during construction to ensure that the conditions imposed are complied
with in practice. This is achieved by supervision and dialogue with the parties to a
construction project, and by receiving statements and revised design documentation and
discipline models.
• The final approved material, including the discipline models, is archived by the local
authority.
External collaboration with the parties to the project
• The final occupation permit is issued when all statements and revised as built
documentation has been received and accepted.
The operating phase:
Internal work by the local authority
• Annual fire inspections are performed on buildings within selected categories of use,
mainly educational buildings, institutions and assembly halls.
External collaboration with the parties to the project
• Operations models may form the basis of the required operation, checking and
maintenance plans for building services which the local authority may require to be
prepared on advice from the fire authority.
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4.9. Client activities using the 3D working method
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Design brief:
Internal work
• Setting out wishes and requirements for the construction.
• Based on documentation received, including models, it is assessed whether the brief
complies with the requirements, and further specifications are built into the design brief.
Design brief approved.
• Consultancy agreements prepared that specify the use of the 3D working method on the
project.
External collaboration
• Discipline model of existing conditions submitted to the consultant. These come either from
the client's own archive, from 3D surveys or from the authorities.
• Discipline models are received, based on which the design is evaluated.
Conceptual design:
Internal work
• Ongoing input to the submitted discipline models. Communication with future users of the
building via discipline models, and performance specifications, etc. established
• Budgets for other costs prepared. The discipline models may be supported by data and
visual considerations.
• Decision models, including visualisations, are ultimately approved as the basis of the next
phase.
Preliminary design:
Internal work:
• Users assess the submitted discipline models with furnishing, and to assess whether
performance specifications have been met. These may be in terms of space, spatial
relationships, etc.
• The client approves the discipline models from this phase as the basis of the next phases.
This determines the basis of the scheme and detailed designs.
Scheme design:
Internal work:
• The client approves the basis and preconditions for the application to the authorities.
Detailed design:
• The client issues or arranges the issue of the tender documents to the contractor.
Construction:
Internal work:
• Handover is carried out with the contractors. Deficiencies etc. can be registered directly in
the models, which can improve the efficiency of communication
External collaboration:
• The client receives, if agreed, as built discipline models and O&M information.

65

3D Working Method 2006

4. Example of a design process with the 3D working method

Chapter
Page
Date
Rev.

: 4.
: 66
: 2006-06-30
:

66

3D Working Method 2006
Chapter
Page
Date
Rev.

5. Glossary

5

: 5.
: 67
: 2006-06-30
:

Glossary

*)

The asterisk means that the Danish text or term is the result of a
translated English text or term.

3D

Synonymous with ”spatial”. Represent the three dimensions of space,
corresponding to: X, Y and Z.

3D building model

See building model.

aggregate model

The union of extracts from two or more discipline models and assembled
ad-hoc as necessary.
The aggregate model is not the result of the process, but a dynamic step
in the process. The aggregate model may be built up in many ways,
depending on what is appropriate in the given context.

alphanumeric data

Data that can be described with numbers and letters. Often alternates
with graphical/geometrical data.

BIM

Building Information Model. Danish: Bygningsinformationsmodel. BIM is
a building model containing any information about the building, including
information such as specifications, building element specifications, cost
and programmes.

bips

The bips association. The bips (construction, information technology,
productivity, collaboration) association was founded on 26 March 2003
by the merger of the previous associations, BPS, ibb and IT-ByggeNet.
The idea of bips is to amalgamate the construction industry's forces into
a visible and effective association which can, under one central board,
prioritise the development needs and efforts for common methods and
tools across the sector.

building element
(element)

Construction entity part which, in itself or in combination with other such
parts, fulfils a predominant function of the construction entity (ISO120062-2001).
According to DBK, there are also building elements in the ground.

building model

Digital model of the "construction" system. (DBK).
In accordance with DBK, the Danish "bygning" is defined as the English
term "construction” rather than ”a building”, i.e. ”that which is built, or
planned to be built” i.e. incl. paving and services in the ground. The
landscape architect, for instance, also provides input to the building
model.

CAD coordinator

A CAD user internal to the company or the project, whose task on a
particular project is to coordinate and quality control the CAD production.
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CAD manager

A person particularly knowledgeable about CAD and IT, who is
responsible for a number of interdisciplinary tasks on the company's CAD
equipment. Often called "superuser".

CAD user

A member of staff who works on CAD. This may be either work on
modelling or drawing production.

CAD project agreement Project-specific agreement for common standards, structure,
documentation and exchange. The agreement must apply to all parties to
the project. The agreement covers matters such as sharing of model
data.
classification

The process of organising units in a structure defined in accordance with
the inherent properties of the units or the activities associated with these.

consistency checks

Checking of the discipline models in the form of overlaps, collision,
occurrences of objects etc. The aim is to limit the number of errors and
redundant information.

Construction
classification

Classification within the construction industry.

construction object

An object of importance to the construction industry (ISO 12006-22001).
Construction objects can be seen as the blocks used for the building
models. 3D working method uses two main types of construction objects,
physical and spatial, and a combination of these two types:
Physical construction objects are the building elements, doors, walls,
staircases, drainage etc
Together, they make up the physical building or "the construction space".
Spatial construction objects are the indoor or outdoor spaces (volumes)
which, based on the client's room schedule, are modelled into a total
room layout. The sum of the spatial construction objects is the "useable
space".
’Combined’ construction objects are also used, such as the building site,
property, building, storey, the lease, administration section etc., which will
typically contain physical and spatial objects.

database*)

A collection of data organised according to a conceptual structure
describing the characteristics of these data and the relationship among
their corresponding entities, supporting one or more application areas.
(*ISO/IEC 2382-1:1993).
Databases can be saved on electronic media. Where this is the case, the
database will usually be structured with the aid of one or more database
applications, e.g. Access or Oracle.

data extracts

Information extracted from a building model for a particular purpose, e.g.
quantities, areas etc.
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DBK

Dansk Bygge Klassifikation - Danish Construction Classification System
(DBK). A development project under Digital Construction to create a
Danish classification system to replace the CI/SfB classification system.

DDB

Det Digitale Byggeri - Digital Construction. A number of initiatives by The
National Agency for Enterprise and Construction aiming to digitalise
Danish construction. The initiative took place from 2004 to 2006.

discipline model

A part of a building model, prepared by one of the parties to the
construction project. Discipline models have a common structure to
ensure the ability to exchange and share model data between the
parties.

discipline-specific model A model used in a discipline-specific manner by one of the parties for
analysis, calculation and estimating, simulation, visualisation etc.
Discipline-specific models are not normally exchanged and are therefore
not subject to special structural requirements.
drawing

A graphical representation of a system, a 2D model. For example, a
projection of a building onto a focal plane.

drawing type

Describes a class of drawings with common characteristics of model
properties, recipient, purpose and code. Examples include schematics,
working drawings, instructions for use, patent application.

graphical information

Information associated with the graphical form of a drawing. May be text,
chainages, linetypes, hatching, references etc.

graphical representation In this context means: A representation of a building model and/or
construction object in the form of graphics or symbols.
ICT

Information and Communications Technology. An expanded concept
relative to IT (Information Technology).

IFC

Industry Foundation Classes. An international specification for
collaboration between IT applications within the planning, production and
operation of buildings. IFC defines a neutral common format
(independent of applications) for data interchange between IT systems.

information level

A stage of information content and/or quantity.
For individual discipline models, and for defined building elements and/or
geometrically limited building sections, there may be project-specific
differences in information levels.

IT project agreement

Term for technical agreements regarding common standards for digital
communication, data discipline, documentation, exchange and methods
used on a construction project.

69

3D Working Method 2006

5. Glossary

Chapter
Page
Date
Rev.

: 5.
: 70
: 2006-06-30
:

master model

A discipline model used in the project's initial phases to create
consistency and define interfaces between the disciplines without the
extensive flow of models between the parties. At a certain time in the
process, the master model is replaced by individual discipline models.

metadata

Data about data.
Dealing with metadata is important for storing, searching for and
retrieving data.

model

Representation of a system. (DBK). A representation of relevant
characteristics of a system for a particular purpose.

model coordinator

Term for the role of coordinating several discipline models in an
aggregate model.

model file

A CAD file containing 2D information about one or more models, e.g. a
building complex during design.

modelling

The use of models as a problem-solving tool.

model server

An application which ensures that an aggregate model can be saved and
manipulated, with an interface that makes model data available to many
parties at the same time.

object*)

Any part of the perceivable or conceivable world. (ISO 12006).
Only used in the 3D working method in the sense of a construction
object, qv.

object-based

That "something", e.g. a process or an occurrence is based on objects.
Used in the construction industry about systems and methods in which
design information is represented by objects.

object data

Data about the properties of objects, e.g. type, class, function, materials
etc.

object type

Group of objects with characteristic common properties.

occurrences of objects

Occurrence of a particular type of construction object in a model, e.g. 37
occurrences of the object door.

parametrics

Geometry built up and generated via parameters. When the parametric
values are amended, the geometry changes.

party

One who participates in a construction project with legal and professional
responsibilities.

phase

A period defined by the nature of the process in the life-cycle of a
building. (*ISO 12006-2:2001).
Term for the division of the whole construction process into smaller,
limited part processes.
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project manager

The member of staff with overall responsibility for the project
(responsibility in terms of management, quality, time, cost, productivity
and collaboration).

project web

An address on the Internet where the collaborating parties share
information.

proprietary format

Format owned by a particular IT system. One of the best known is DWG,
which is AutoCAD's proprietary format.

redundant

Occurs several times, e.g. when the same wall or parts of the same wall
occur both in the architect's and structural engineer's discipline models.
Redundancy creates uncertainty, e.g. when extracting quantities.
Redundancy between discipline models cannot be eliminated, but has to
be restricted and controlled.

reference file

A file referred to in another file with the aid of referencing.

referencing

A technique whereby CAD files or building models are built up using
references to other CAD files or models.

reference point

A well-defined point that is common to external references that are
positioned relative to each other.

revision

A revision is an issue of a discipline model at an agreed milestone on the
project. These are quality assured in accordance with the 3D CAD
project agreement.

simulation

Calculation of the functionality and technical properties of a building
model. Often carried out using an independent application.

space

A continuous and delimited volume of a building or complex (DBK).

STB/CTB

AutoCAD-specific concepts, defining the relationships between layer
colour and line thickness. bips recommends STB (line thickness and
colour can be controlled independently of each other).

symbology

Term for properties associated with a layer in a CAD file, e.g. colour, line
thickness and linetype. The purpose of symbology is to create a
graphical overview of the screen image or plot.

the construction industry The part of Danish industry that works with new build and renovation of
buildings and services.
types of models

Models sorted by characteristics. 3D working method covers building
models, with its sub-groups discipline models, aggregate models and
discipline-specific models.

urban model

Digital model of the urban system.
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version

A version is an ad hoc issue of a discipline model between two revisions.

visual animation

A sequence of 3D visualised pictures, clipped together into a "film" to
give the impression of movement in a space or through a planned
construction project.

VR

Virtual Reality. A technology that allows interaction with a model or parts
of one. Often used for visualisation and presentation and for description
of a process.
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