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IFC file 

The IFC file has been a real revolution in the AEC industry, as it represents a common 

language for all operators involved in the entire building’s life cycle. 

But what is an IFC file? What is it used for? How is it structured? 

In this whitepaper we will address these questions that can result handy for your 

everyday work. 

What is an IFC file? 

To better answer the question "what is IFC", it is necessary to take a step back and first 

explain the concept of BIM. 

BIM stands for Building Information Modelling. It has been defined by NIBS - National 

Institutes of Building Science as the "digital representation of physical and functional 

characteristics of an object”. 

First of all, BIM is an operational methodology and not a tool. It must be identified as a 

process of building digitization that uses a digital information model containing all the 

information relating to its entire life cycle: design, construction, management, 

maintenance and dismission. 

One of the substantial characteristics of the BIM methodology is the easier cooperation 

among the actors involved during the phases of a building’s life cycle, to insert, extract, 

update or modify the model information, such as for example: 

 the architectural designer defines functions, shapes and geometries to generate the 

3D model 

 the structural designer specifies and calculates the structural elements 

 the safety manager analyses and forecasts possible critical issues during the 

operational phases 

 the maintenance manager outlines and investigates the building’s technical aspects 

to be monitored during its lifetime. 

All this requires a standard format that allows interoperability and data exchange in a 

secure way, without errors and/or loss of information: this is the aim of the IFC format. 

In short, the IFC is an open format, established as an international standard, it is 

necessary for the exchange of models and information contents. It is also intended for 

the exchange of information internally within a project team and between different 

software, during the development of the design, construction, operation and 

maintenance phases. 
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Interoperability in a closed and open system 

 

The IFC format characteristics 

As already mentioned, the IFC format is an open and neutral file format, designed by 

buildingSMART International to support interoperability between individual applications 

operating within the construction industry and registered as an official international 

standard ISO 16739:2013. 

The IFC, originally created as an open, interoperable and interchangeable file format, is 

able to meet a variety of needs. Strictly speaking, IFC is not just an exchange format, but 

a schema, i.e. a data structure or specification. The IFC schema can be thought of as a 

"storage system" to organize and carry digital data. 

Let's see in detail the specifications of such schema. 

Interchange files 

It is possible to consider the IFC as an interchange file because it allows to transfer 

geometries and information keeping unchanged the structure of the whole and of 

the single parts. Objects will have a precise position in space and will be 

distinguished by categories, characteristics and function. 

Data model 

By data model it is meant the theoretical structure associated with the model that 

enables its management, i.e. the ability to break it down and assemble it in different 

ways, depending on a specific use. 

The basic criteria for the data model structure are the following: 

 with data filter we can choose which components to interchange, since only 

essential information and geometries will have to be incorporated for a given 

objective 

 through properties we can report what information will flow into the model objects 

and what relationship will be arranged among them 

 with attributes we can identify the characteristics that the objects involved should 

have. 
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Archive element 

Data must be usable by several operators and over a fairly long period of time. For this 

reason, the IFC format, being an open format, is accessible by anyone anytime, 

regardless of the software adopted and its version. The IFC file archiving and 

preservation, must always guarantee easy consultation. Therefore, model data must be 

structured and the same models will be identified according to their use and function. 

Data schema 

IFC is a data schema that assigns a name and relationships between objects that will 

serve, in addition to optimizing the storage system itself, to make the objects readable by 

different software. 

To sum up: 

 IFC models include geometric and non-geometric entities 

 IFC models contain the building geometry and data associated with its elements 

 by exporting data from a project carried out with BIM methodology using an IFC file, 

data are transferred from one application to another 

 the IFC format is open, free and well documented. By providing an IFC export and 

import interface, compliant with the IFC standard, software application providers are 

able to ensure interoperability with hundreds of other BIM tools and applications. 

How does the IFC work? 

The IFC format is a standardized data model that describes: 

 identity and semantics: object, name, function 

 characteristics: material, colour, properties 

 relationship between: 

o objects (e.g. walls, slabs, windows) 

o abstract concepts (e.g. performance, costing) 

o processes (e.g. installation, assembly) 

o people (e.g. owners, designers, contractors, managers). 

The IFC schema is able to define building elements, pre-fabricated products, 

mechanical/electrical systems, and even the most abstract models for structural analysis, 

energy analysis, cost allocation, work planning and much more. The IFC schema defines 

classes of objects and their relationships. 

Moving on to a technical analysis we can say that classes are designed to describe the 

building’s components – system installations, spaces, areas, furniture, structural 

elements - including the specific properties of each individual object, such as: position, 

shape, physical and mechanical characteristics, connections with other objects, energy 

performance, safety, cost, maintenance requirements. 

Let’s make a practical example: 

 the window is a class that can be split into various window types 

 the window belongs to the building domain 

 the type definition recognizes the window, its set of properties and general attributes 

in the project 

 instances that represent the modelled entity, can correspond to each type 
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 we can associate attributes and properties to instances. 

The IFC also defines the relationships between the building elements and therefore: 

 reports describing how components are part of buildings 

 the relationships that enclose the spatial configuration, for example how the site is 

composed of buildings, floors, spaces and how spaces are grouped into functional 

zones 

 other reports linking the position of elements in systems, useful for operation and 

maintenance. 

The IFC schema itself can be expressed in various file formats, most commonly in STEP 

such as IFC-SPF but also as XML or a ZIP file. 

 IFC-SPF is a text format in the modelling language of express data. It has compact 

dimensions and is the most used IFC format 

 IFC-XML is a format in the extensible markup language, XML. Although XML is a 

more common programming language, IFC-XML has a larger file size than IFC-SPF 

and is less used 

 IFC-ZIP is a ZIP compressed format of the IFC-SPF file. A. ifcZIP file usually 

compresses a 60-80% .ifc and a 90-95%. ifcXML. 

The IFC specification has undergone multiple development cycles since its kickoff in 

1995. There have been more than a dozen iterations from IFC1 to the current IFC4 

version (including the ifcXML and IFCzip versions). IFC4 was officially released in March 

2013. However, it took a few years for this current version to be implemented in the 

industry software.

 

 The evolution of the IFC 

The advantages of the IFC 

As illustrated, it is clear that the main advantage offered by the IFC format is to allow 

collaboration between the various figures involved in the construction process, allowing 

to exchange information through a standard format. This entails greater control and 
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quality, reduction of errors, reduction of costs, time saving, with consistent data and 

information in the design, execution, management and maintenance phase. 

 

IFC openBIM 

According to the buildingSMART International website, the term openBIM refers to “a 

universal approach to the collaborative design, realization and operation of buildings 

based on open standards and workflows”. 

The fundamental objective of the openBIM is to facilitate data exchange between all 

actors involved in the creation of a BIM model covering all possible fields of application: 

from design to construction, from building operations to its demolition and recycling of 

components and materials at the end of the building's life cycle. 

An essential requirement for the openBIM is the use of open and neutral data formats 

while the IFC format is the most common solution for the openBIM. 

The schema of an IFC model 

The IFC defines a model integrated with hundreds of entities that are organized in a 

hierarchical manner. 

Some examples of these entities are: 

 construction elements, such as IfcWall , IfcWindow , IfcDoor  

 geometric elements, such as IfcExtrudedAreaSolid (solid extrusion from an 

area) 

 basic constructs, such as IfcCartesianPoint. 

The IFC logic is based on 3 fundamental concepts, which represent the structure itself: 

 The IfcObjectDefinition defining the entities themselves (objects) 

 The IfcRelationship defining the relationship between entities 

 The IfcPropertyDefinition defining the properties associated with the entities. 

 

 The IFC Data schema 

https://www.buildingsmart.org/
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IfcObjectDefinition 

The IfcObjectDefinition class contains all the useful objects to fully describe a 

construction asset. 

The word object refers to an abstract or tangible entity that represents the description of 

a construction part that we are digitizing. Let's see some examples.. 

The IfcObject can include: 

 physically tangible objects, such as walls, beams or roofs 

 physically existing objects, such as spaces or conceptual objects, like grids or 

virtual borders 

 processes, such as work tasks and controls, like cost items, actors or people 

involved in the design process, etc. 

Going into detail, the schema also identifies 6 fundamental concepts that are directly 

connected to the IfcObject class: 

1. The IfcActor defines all the actors involved in the construction process. It easily 

identifies actors and it includes information such as name, address, organizations 

and roles 

2. The IfcControl is the abstract generalization of all the concepts that control or 

limit the use of products, processes or resources in general. Therefore, it represents 

the design constraints. For example, within this class we can include the elements 

that influence project planning, for instance: 

 client's requests 

 project costs 

 regulations and standards 

 delivery times 

3. IfcGroup is a generalization of any arbitrary group. A group is a logical collection 

of objects, it does not have its own position, nor it can contain its own shape 

representation. Therefore, a group is a topological aggregation. For example, we can 

associate a selection of elements of a structural frame in a group that are warped 

according to a specific direction. 

4. The IfcProcess represents activities, events and procedures that occur over time. 

The IfcProcess is defined as a single activity or event, that is: 

 ordered in time 

 has sequence relationships with other processes 

 transforms input into output. 

5. IfcResource contains the information needed to represent costs, planning and 

other impacts from the use of an asset in a process. For example, for cost estimating 

purposes, construction equipment such as vehicles or earthworks machinery, which 

are not currently modelled within the IFC, these can be considered as an 

IfcResource. 

6. The IfcProduct includes any entity that can be related to a geometric / spatial 

context. Each entity has a specific location in space when it has a geometric 

representation assigned. This representation can be expressed in relation to other 

entities, but it will certainly be referenced with respect to the project coordinate 
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system. In addition to real entities, the IfcProduct also includes non-physical 

elements, such as grids, notes, structural actions. 

  

 

The IFC file structure | IfcObjectDefinition scheme subdivision 

IfcProduct 

Looking further into theIfcProduct, we can say that it is the base class for all the 

entities of a project and is therefore made up of spatial elements, physical elements, 

structural analysis elements and other concepts. Products can have materials 

associated, shape representations and position in space. Let’s see some examples: 

Spatial elements include: 

 IfcSite 

 IfcBuilding 

 IfcBuildingStorey 

 IfcSpace 

Physical construction elements include: 

 IfcWall 

 IfcBeam 

 IfcDoor 

 IfcWindow 

 IfcStair 
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IFC file structure | IfcProduct class distribution scheme 

 

Here's a screenshot of an example of IfcProduct and of the window entity with its 

relating properties within the usBIM.viewer+ working space. 

 

usBIM.viewer+ software Identification of an IfcObject (IfcWindow) and its properties 

 

IfcRelationship 

IfcRelationship describes different types of relationships. 

Specifically, there are 5 basic types of relationships in the IFC model, which are 

subtypes of the IfcRelationship class: 

https://www.accasoftware.com/en/ifc-viewer
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1. IfcRelConnects is a connectivity relationship that connects objects based on 

certain criteria. For example, a slab connected to a beam or a partition wall 

supported on a floor slab 

2. IfcRelAssociates serves to relate external sources of information and associates 

them with objects or property definitions. The association relationship is one-way. An 

external IFC library in which the object or the information on the classification for a 

particular space inside a building is defined, could represent a valid example 

3. IfcRelDecomposes defines the general concept of elements that are composed or 

decomposed. Decompositions imply a hierarchy, where, the definition of the whole 

depends on the definition of the single parts and vice versa. Therefore, a cost item 

can be included in other items or a structural frame can be considered an 

aggregation of beams and columns 

4. IfcRelDefines is a relationship that allows an object instance to inherit a property 

set. For example, different instances of windows within the IFC model may be of the 

same type, (belonging to the same catalogue or manufacturer). Thereby they share 

the same information 

5. IfcRelAssigns makes explicit assignment relationships that arise when an object 

needs the services of another object. For example, we can assign a certain resource 

to an object. 

Each of these 5 types allows the development of further relationships between objects, 

types, properties, etc. (subtypes trees) as shown in the following scheme: 

 

 

IFC file structure | Scheme showing the IfcRelationship subdivision 

  

The screenshots below taken from the usBIM.viewer+ working space outline different 

examples of relationships: 

 in the first illustration we see how IfcRelAggregates relates the IfcBuilding 

with all the levels in which it is subdivided, i.e. IfcBuildingStorey 

https://www.accasoftware.com/en/ifc-viewer
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 in the second illustration it is shown how 

IfcRelContainedInSpatialStructure links together IfcBuildingStorey 

with all the entities belonging to it 

 in the third one it is highlighted how IfcRelConnectsPathElements relates the 

two contiguous entities (walls) contained in IfcWallStandardCase. 

 

 

IfcRelAggregates | IfcBuilding relationship with all the levels of IfcBuildingStorey 

 

 

  

 

 IfcRelContainedInSpatialStructure | IfcBuildingStorey relationship with its belonging entities, such as IfcDoor, 
IfcWallStandardCase, IfcSlab, IfcWindow 
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 IfcRelConnectsPathElements | Relationship between two contiguous entities included in IfcWallStandardCase 

 

IfcPropertyDefinition 

The IfcPropertyDefinition or the mechanism that defines the generalization of 

information (set of properties) that may be assigned to multiple instances of objects. 

 

The subtype hierarchy of the IfcPropertyDefinition includes: 

 IfcPropertySetDefinition that is the generalization of property sets. 

 IfcPropertySet that represents a supertype of property sets. These properties 

are defined and qualified by name. Property sets are assigned to objects 

(IfcObject) by means of the IfcRelDefinedByPropertiesrelationship. 

 IfcProperty that defines the generalization of the property types that can be 

associated to IFC objects and depends on a property set. 
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 IFC file schema | IfcPropertyDefinition tree structure 

IfcProperty, further subtypes include: 

 IfcComplexProperty which is used to define complex properties to be managed 

within a property set 

 IfcSimpleProperty qualifies the properties assigned to a single object. Various 

subtypes of the IfcSimpleProperty determine the different ways in which a 

property value can be set. 

 

 

 IFC file schema | IfcSimpleProperty tree structure 

IfcSimpleProperty 

The IfcSimpleProperty incorporates 6 different subtypes that are listed below. 
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IfcPropertySingleValue 

defines a property object which has a single value assigned through numeric or 

descriptive elements: 

 Name 

 Nominal Value 

 Type (through IfcValue) 

 Unit. 

Example of a property with single value to describe a 4 cm thick door, with transmittance 

value of 2.6 w / (m² K) that is produced by "Manufacturer A": 

 IfcPropertySingleValue example 

 IfcPropertyEnumeratedValue  

defines a property object with an assigned value which is chosen from an enumeration. 

The property-value combination is specified within the IfcPropertyEnumerated class, 

which is a subtype of the IfcPropertyEnumeratedValue. 

 Name 

 Value (EnumerationValue) 

 Type 

 IfcPropertyEnumeration 

Here is an example: 

 IfcPropertyEnumeratedValue example 

 IfcPropertyBoundedValue 

defines a property object which has two (numeric or descriptive) values assigned: the 

value specifying the upper bound and the value specifying the lower bound. 

This property could, for instance, determine size and weight dimensions of an object to 

be moved in a construction site. 

 Name 

 UpperBoundValue 

 LowerBoundValue 

 Type 

 Unit 
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 IfcPropertyBoundedValue example 

IfcPropertyTableValue 

defines a property object which has two lists of values assigned, which specify a table 

with two columns. The values shown in the first column establish the scope of application 

for the values in the second column 

For example, the table below illustrates  the values of sound transmission loss within a 

certain range. 

 DefiningValues 

 DefiningValueType 

 DefingUnit 

 IfcPropertyTableValue example 

IfcPropertyReferenceValue 

assigns a value to the property set through a link with predefined complex properties 

within the IFC schema. 

IfcPropertyListValue 

defines a property to which multiple values are assigned. These values are given by a 

precise and ordered list (the order in which the values are displayed is significant). Each 

value in the list is unique and duplicate values are not allowed. 

The listed property values could, for example, determine the dimensions to produce a 

specific construction. 

 Name 

 ListValue 

 Type 

 Unit 

 IfcPropertyListValue example 
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MVD (Model View Definition) 

MVDs are defined by buildingSMART International as IFC schema subsets to 

describe data exchange for a specific use or workflow. 

These filtered IFC views basically allow you to simplify the data exchange process and to 

avoid sharing useless or redundant information while following standardized procedures. 

The following image shows the completeness of the IFC schema and how a specific 

MVD is able to streamline it according to the information useful for a specific scope. 

 

 Schematic representation of the MVD 

Clearly, the MVD is a filtered view that allows users to export specific packages of the 

model information to meet a particular use. 

Let's imagine that we have an entire building model, that is a digital twin complete with 

schematic information. We can simulate this model through a federation of models. 

The different MVDs applied to the federated model will allow us to obtain: 

 a structural model 

 an architectural model 

 a MEP model 

The function of the MVD is to support the data exchange scenario and provide an 

optimal approach for software developer to implement IFC-based information. 

Model View Definition and software certification 

Another function of the MVD is its use for the certification of software that can control 

certain processes. 

In fact, buildingSMART grants a certification when a software can correctly manage the 

set of classes present in the IFC schema and which are included in a specific MVD. 
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Here is the page with all the software certified by BSI. 

 Certified software for the various MVDs 

For each certified software on the BSI website, it is evident that the following aspects are 

showed: 

 schema version (ex: IFC 2x3) 

 MVD- exchange/requirement (ex. CV 2.0 arch) 

 Import/Export 

 data 

 report link, with all the specifications of the tests performed for the certification. These 

datasheets can also be downloaded. 

IFC and classification systems in the construction industry 

The term classification refers to all those activities or processes necessary for knowledge 

management. Processes and activities generally perform actions that fullfill order data, of 

whatever nature, in appropriate classifications (classes, sections, categories or species) 

that are associated by relationships and connections. 

To be considered valid, a classification system needs to meet the following 

requirements: 

 stability: it needs to be applicable in any context without undergoing substantial 

changes; 

 flexibility: it needs to be extensible with the possibility of adding new parts. 

https://www.buildingsmart.org/compliance/software-certification/certified-software/
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Aristotle was the first to introduce a system of knowledge organization when he dealt 

with the classification of living beings, dividing them into two main groups, plants and 

animals, and then into subgroups. He was the first taxonomist (from the Greek taxis, 

arrangement and nomos, method or rule), organizing information in a hierarchical 

structure. 

Today, generally speaking, taxonomy indicates any organization of entities or concepts 

organized hierarchically in a structure that resembles the shape of a tree. The most 

general category is represented by the root node. From the root node, through the parent 

categories to the child subcategories, you get to the leaf nodes that represent the objects 

in detail. 

Primarily, objects can be grouped according to 2 organizational models: 

 hierarchical-enumerative classification; 

 analytical-synthetic classification (or faceted). 

 

Hierarchical-enumerative classification system 

The hierarchical-enumerative system is a more traditional classification system based on 

taxonomy. Through a rigid and one-dimensional hierarchical structure with strong vertical 

development, each element is classified under a single category. All categories are 

connected through an organization of subsets, as in a game of Chinese boxes. 

Each classified element has a unique position in this hierarchy and can be found through 

a step-by-step path, which goes from the most general set of elements to the most 

specific ones. 

Examples that belong to this type of classification can be family trees or the division of 

books into chapters, subchapters, paragraphs, sentences, words, letters. However, this 

system implies a certain rigidity and difficulty in the case of modifications and additions of 

new elements. 
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IFC and classification systems in the construction industry | Hierarchy enumeration tree 

 

The analytical - synthetic classification (or faceted) 

This classification system is more elastic as it leaves the enumerative and hierarchical 

system in favor of a methodology consisting of flexible and open schemes with horizontal 

development. These schemes are more easily adaptable in case of subsequent 

modifications. 

The object to be classified is no longer described by a single pre-eminent characteristic 

which represents it and which determines its location in a specific place in a data 

hierarchy; the object is simultaneously identified and described by several non-

overlapping characteristics, called "facets" . 

All this establishes an open system that can always be increased with new descriptive 

object characteristics. 

The object described is easily identifiable by multiple search accesses provided by a 

single feature or by the aggregation of multiple characteristics. 
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 Example of faceted classification 

 

IFC and construction classification systems 

In pre-digital times, there have been different attempts to codify information and data 

classification systems in the construction industry. In some cases, they result closer to 

the hierarchical-enumerative model rather than to the "faceted" model, or they may have 

included both of them. 

In this focus we’ll analyze some of the most known classification systems, such as: 

 SfB (Samarbetskommitten for Byggnadsfragor) 

 UniFormat; 

 MasterFormat. 

 

The SfB classification plan 

The SfB (Samarbetskommitten for Byggnadsfragor) classification plan was firstly 

prepared in the 1940s and was commissioned by the coordination committee for 

Swedish construction. Updated and further developed in the following years, this 

classification and coding plan for the building industry was exported to various European 

countries. 

The SfB plan way of operating can be defined as "faceted": practically every single part 

or component of the project can be broken down into 4 reading levels called "tables". 
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TABLES CLASSIFICATION 

 

CODE 

Table 0 

(Natural and built 

environment) 

Land use planning 

and building types 
  Pair of numbers 

Table 1 

(Building elements) 

Parts of the 

building 

In function and in the 

order of their 

construction 

Pairs of numbers in round 

brackets 

Table 2 

(Building activities) 
Types of work 

With reference to the 

physical aspect of the 

relating materials 

Alphabetic capital letter 

Table 3 

(Building resources) 
Types of material 

In relation to their 

nature 

Lower case alphabetical letter 

+ number from 1 to 9 

Table 4 

(Activities and 

requirements) 

Construction 

activity and use of 

resources 

  Capital letter in brackets 

Each characteristic, belonging to one of the 4 tables, is marked with a code. 

The code assignment to each characteristic makes the identification of subjects and 

actions unequivocal, while the possibility of associating the tables with one another 

enables new combinations for data classifications that are not yet existing but possible. 

 

 

UniFormat 

UniFormat was first adopted in America in 1973 as a tool for classifying construction 

elements and related processes. This classification system is based on 2 elements: 

 the classification structure is hierarchical-enumerative; 

 the classified objects were chosen based on the ratio of cost incidence and 

frequency of use. 

UniFormat classification is based on three main levels of objects: 

 level 1: collects the main groups of objects (foundations, envelope and partitions); 

 level 2: represents a breakdown of the first level into subgroups; 

 level 3: specifies the objects contained in the second level. 

Below a table with some of the categories of the UniFormat classification system. 
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Level 1  

Major Group Elements 

Level 2 

Group Elements 

Level 3 

Individual Elements 

A - Substructure 

A10 - Foundations 

A1010 - Standard Foundations 

A1020 - Special Foundations 

A1030 - Stab on Grade 

A20 - Basement construction 

A2010 - Basement Excavation 

A2020 - Basement Walls 

B - Shell 

 

 

 

 

 

B10 - Super Structure 

B1010 - Floor Construction 

B1020 - Roof Construction 

B20 - Exterior Enclosure 

  

B2010 - Exterior Walls 

B2020 - Exterior Windows 

B2030 - Exterior Doors 

B30 - Roofing 

B3010 - Roof Coverings 

B3020 - Roof Openings 

C - Interiors C10 - Interior Construction C1010 - Partitions 

Etc..     

 

The elements subdivision in the table, from the widest category up to the detail element, 

is highlighted in different colours, for example: The Substructure category is marked with 

a capital letter A and is specified in the two sub-categories of the Foundations and 

Basement construction. The Foundations subcategory is marked with the code A10. This 

latter one includes the individual Standard Foundations element marked with the code 

A1010. 

As for the other classification systems, each element is associated with an alphanumeric 

code based on the specific level of information. 

This classification system should be given credit for having enhanced the analytical 

efficiency of the production process. 

The image below shows how to classify any entity (for example a roof) in an IFC model. 
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 IFC and classification systems in construction | Example of UniFormat classification with usBIM.viewer+ 

 

 

MasterFormat 

MasterFormat was published in 1963 and updated in 1974 by the North American 

research institutes CSI (Construction Specification Institute) and the CSC (Construction 

Specification Canada). 

MasterFormat is currently the most widely used classification system in the construction 

industry in the United States of America and Canada. This classification system has a 

peculiar hierarchical structure that is divided into groups and subgroups which are not 

numbered. 

On the contrary, the "divisions" associated with the subgroups are numbered. Each 

division, in turn, is divided into "sections" marked by a six-digit number. 

 

Specifications Group   

General Requirements 

Subgroup 
  

  Division 01 - General Requirements 

Facility Construction 

Subgroup 
  



IFC file - ACCA software - Whitepaper 
 

 

27  

 

  Division 02 - Existing Conditions 

  Division 03 - Concrete 

  Division 04 - Masonry 

  Division 05 - Metals 

  Division 06 - Wood, Plastics and Composites 

  Ecc. ecc. 

Process Equipment 

Subgroup 
  

  Division 40 - Process Integration 

  Division 41 - Material Processing and Handling          Equipment 

  Division 42 - Process Heating, Cooling, and Drying Equipment 

  Ecc. ecc. 

 

 

 

IFC and classification systems in construction | Example of MasterFormat classification with usBIM.viewer+ 
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The ISO 12006-2 standard 

Let's now move on to analyzing ISO 12006 which we can define as the framework of all 

classification systems in construction. The first version of ISO12006 was written by the 

International Organization for Standardization and published when international systems 

for the standardization of classification systems were still lacking. Revised subsequently 

while keeping pace with technological progress and the development of different 

classification systems, the purpose of ISO 12006-2 is to create structures or better tables 

through which to classify types, elements and relationships based on a particular 

specialization. 

The following tables describe the entire construction process of a building, from the 

preliminary design phase, to construction and maintenance. 

A.1 Construction entities (by form) 

 Buildings 

 Pavements/landscaping 

 Tunnels (and other underground constructions) 

 Embankments, retaining walls, dams 

 Tanks, silos, etc. 

 Bridges, viaducts, etc. 

 Towers, masts, superstructures 

 Pipes, ducts, cables 

A.2 Construction entities (by function or user activity) 

 Hospital buildings 

 Health centre buildings 

 Footbridges 

 Airport terminal buildings 

 School buildings 

 Etc. 

A.3 Construction complexs (by function or user activity) 

Up to the details 

A.7 Elements (by characteristic predominating function of the construction entity) 

 Floors 

 Roofs 

 Columns 

 Etc. 

A.8 Designed elements (element bytype of work) 

To the relationships and actors that bind constructive processes. 

A.10 Management processes (by type of process) 

 Administrative management 

 Financial management 

 Marketing/sales management 

 Etc. 
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A.15 Construction agents (by discipline) 

 Clients 

 Architects 

 Civil engineers 

 Etc. 

The ISO12006-2 classification methodology is that of a hierarchical structure that 

branches out at different levels and proceeds gradually from more general to more 

detailed information. However, this system still limits itself to providing basic principles, 

resulting an incomplete and operational classification system. 

IfcClassificationReference: IFC and construction classification systems 

The IFC standard also uses data classification tools to communicate information useful 

in the construction process and not expressed by a standard language. 

It is evident that, in many cases, it may be necessary to add information to the model, 

implementing the data already present expressed by the standards. 

This operation involves the use of a language not encoded by the IFC standard where 

the vocabulary to be adopted should be agreed upon and disclosed to all interested 

parties (during the design, execution, maintenance and dismissal phases). 

The IfcClassificationReference class is a form of "lightweight" classification that 

allows you to break down a building into parts (defined according to the type of 

classification chosen). 

This classification improves model reading by adding details to its entities, while 

providing the possibility of selecting them in an easy manner. For example, by assigning 

a different classification to the single-leaf and to double- hinged windows, we could 

simply select them and have a more detailed picture of the information relating to 

“window” objects. 

 

How to convert a DWG file to IFC 

There are several tools that allow you to convert a DWG into IFC file. In this example we 

will explain how to do it in a simple way with usBIM.viewer +, the freeware by ACCA 

software to manage IFC files. 

Shortly, to convert a DWG into an IFC file, follow these simple steps: 

1. Download for free and install now usBIM.viewer+ 

2. Choose the Create document from 3D file option 

3. Select the 3D model to convert 

4. From the toolbar, click on Export IFC file. 

In the video below we’ll show you how to obtain your IFC file in a very simple manner. 

https://youtu.be/cqO3YByyIM0 

https://www.accasoftware.com/en/ifc-viewer
https://youtu.be/cqO3YByyIM0
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Opening an IFC file 

These are the basic steps that lead to opening and viewing an IFC file using 

usBIM.viewer+: 

1. download usBIM.viewer+ for free and run the setup; 

2. once installed, simply launch the software and click on the "Create document from 

IFC" button; 

3. browse to your folder and select the IFC file to open 

4. now view the 3D model together with its entities and relating properties. 

Editing IFC model properties 

One of the most powerful features of usBIM.viewer+ isn’t just the fact that it has a high-

performance 3D viewing environment, but that it also allows the user to interact with the 

model and modify entity properties and add customized datasets. 

Here's a typical workflow: 

 click on the "Edit IFC" command on the toolbar, then "Edit" and select the entity or 

entities to be modified 

 select the entities and identify the relating properties to change 

 select "Edit" in the "Properties" toolbar 

 change the properties in the dialog box 

 

 

Open and Edit IFC files | Video 

This short video explains the same procedure to open and edit IFC files in great 

simplicity in just a few minutes: 

https://youtu.be/YY1u6aLZBSY 

 

 

 

Open and Edit IFC files | Graphical illustration 

This illustration summarises the 5 basic steps to open and edit an IFC file as described 

above. 

 

https://www.accasoftware.com/en/ifc-viewer
https://youtu.be/YY1u6aLZBSY
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