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Abstract 
The move from two dimensional drawings (2D) to three dimensional (3D) models is underway 

in the architectural, engineering and construction industry. The three dimensional models may 

also be full of information which more exactly defines the different elements of a building, such 

models are called Building Information Modelling (BIM). Normally within a construction 

project, Computer-Aided Design (CAD) tools, experts add information to models and the 

feedback from the rest of the stakeholders are done during common meetings. The important 

part of information management of construction projects is the briefing process, collecting and 

defining the client's requirements throughout the construction project. The thesis project aims 

at defining and developing such tools which communicates with BIM models. Specifically, the 

main focus of this thesis is on creating interactive tools for Room Function Program (RFP) and 

Technical Description. An RFP describes the content and functionality of one or several rooms 

of a building that is designed at the early stage of a building construction. A Technical 

Description defines and describes all specifications of products which should be in a building. 

Current available and commonly used processes and products for RFP will be examined within 

this thesis as the industry has room for improvements with these particular concepts. The thesis 

project is conducted through research, case studies and interviews, respectively. First, the 

research and case studies analyzed the use and benefits of BIM. Then, the interview examined 

the gap between BIM, RFP and Technical Description and it is included in Appendix A. 

Subsequently, the RFP and Technical Description tools will be integrated with the BIM viewer 

successfully and desired visual feedback is given by filtering and highlighting the object in the 

model.  

Keywords: BIM, RFP, Technical Description, IFC, Maint3D, API, TypeID, BSAB, BSABwr 
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1   Introduction 
One of the current trends in construction industry is to increase the performance of Building 

Information Modelling (BIM). Recent researches regarding BIM suggest that major changes to 

the business processes requires to accompany the implementation process if the target and 

expectations of implementing IT are to be met. The thesis project is conducted on behalf of 

Sweco and their main goal is to plan and design communities and cities, it is also one of the 

largest leading companies that utilization of BIM is conducted from the early stage of a building 

construction. Although, the required knowledge is significantly limited on the exact 

specifications and details for the changes within an organisation related to BIM implementation. 

The first stage is to investigate how architects and designers deploy BIM software on projects. 

The main focus of this project is on the changes which can be offered to processes related to 

BIM implementation, specifically to authoring Room Function Program (RFP) and Technical 

Description. The thesis project includes a case study in one of the Sweco’s building 

constructions that used BIM from the early stage of designing throughout the entire life-span 

of the building. Also interviews and participations from a number of BIM experts within the 

industry is conducted on this project regarding how RFP and Technical Description can enhance 

BIM tools in construction projects and it is provided in Appendix A. 

1.1 Background and Problem Motivation 

In the beginning of modern history architectural construction design communicated through the 

medium of two dimensional which were by hand drawing or any written specification and the 

technical drawing was done by pencil or ink. In the 1990’s with arrival of Computer-Aided 

Design (CAD) changed the entire architectural designs. In the 2000’s a new era began by 

introducing the latest BIM to architects as the newest tool in order to draw and design a physical 

infrastructure. Nevertheless, technology is evolving over the past few years and construction 

disputes continue to occur. Architects exploit BIM in order to design three dimensional spaces 

and building and the reason is because BIM is capable of improving and enhancing the design 

team’s visualization as well as the coordination of a project. In fact, BIM is a process of virtual 

design and construction which through the heavy use of technology combines and connects 

information with the virtual design.  

Within Sweco, there are projects to utilize the BIM standard exchange data format IFC to 

increase the use of BIM models. Many tools use and can interchange BIM data in the IFC 

format, as well as some powerful BIM viewers are being used which makes interaction with 

the models easier. Despite some products and companies claim to provide great solutions, the 

solutions are often very hard to exploit and the industry often resort to writing simple Word 

documents which are filled in, instead of defining Technical Description and RFPs based on 

the information of a building. However, there are some limitation with BIM.  

Cost of software in organizations using 2D or 3D Cad drafting software able to attribute cost 

element against obtaining and upgrading the software license in order to keep a competitive 

market advantage. According to the current trends, the cost of BIM software packages are 

gradually getting more expensive than the Cad software packages as well as the hardware 

requirements that have increased noticeably. Mostly, BIM software requires a substantial 

investment in new technology. The advantages make the investment beneficial but if only the 

software is used to its fully capacity.   
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Lack of experts is another issues as the BIM evolves and improves, relatively the need of more 

experts working in this particular field due to the software purchase might require some 

additional investment in training. The new software, requires a great demand and capability to 

train the experts of the Cad software to learn the new BIM software and it is not possible without 

any specialized training, of course. One of the greatest advantageous of BIM is that it allows 

every team member to be involved in the modelling and design process.  

At last, Incompatibility with partners as BIM is not globally used among every construction 

architects and it should always be considered that the other partners may not use BIM for their 

project and among the partners and engineers working with BIM, big difference may exist on 

which CAD tools and CAD formats are used, which information is added to the BIM models 

and the process and so on. 

1.2 Overall Aim 

The project aims to define and develop tools which can communicate with BIM with the main 

focus on RFP and Technical Description that can describe the content and functionality of one 

or several rooms in a particular building construction or physical infrastructure. Current 

available and commonly used processes and products for RFP and Technical Description will 

be examined within the thesis and also studies other BIM products available on the market for 

a better understanding of how these tools work, what are the challenges and what improvements 

can be made to create more interactive tools. 

1.3 Scope 

The project has its focus on creating RFP and Technical Description tools that can communicate 

with the BIM viewer and provide visual feedback for the user based on searched properties. 

The tools are integrated with different 3D viewers such as Sweco’s elements and Maint3D that 

uses IFC file format for data exchange. The priority is to create RFP and Technical Description 

tools as user-friendly as possible. 

1.4 Concrete and Verifiable Goals 

The main objective of this project is to suggest a solution to the following technical problems: 

 Investigate and test RFP, Technical Description methods and tools used within construction 

industry by professionals for better understanding of the concept. 

 Describe an architecture, which involves the IFC data format that can enable the tools to 

work more universally and not to be tightly tied to just one CAD data format or one product 

suite. 

 Design user-friendly tools for RFP and Technical Description (sub-chapter 2.4). 

 Create tools for RFP and Technical Description functionalities which can communicate 

with a BIM viewer, provide visual feedback and describe the content and functionality of 

any desired room. 
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1.5 Outline 

Chapter 2: Describes theoretical information regarding BIM technology, Room Function 

Program and Technical Description functionalities as well as the IFC file format data exchange. 

Chapter 3: Covers the methodology used on the project, the purpose and the main goals of the 

conducted interviews and system development life cycle. Chapter 4: Demonstrates the overall 

design architecture of RFP and Technical Description and the interaction with BIM models. 

Chapter 5: Illustrates the results, functionalities, performance and usability of RFP and 

Technical Description with BIM model. Chapter 6: Provides the conclusion and discusses the 

achievements of this thesis project, the future work and improvements as well as the impact on 

society will be suggested by the end of this chapter. Appendix A: The conducted interviews and 

feedback on tools with building engineers are included in Appendix A. Appendix B: Provides 

an examples of manual Room Function Program used in Sweco for a specific building 

construction is included in Appendix B. Appendix C: Provides an example of manual Technical 

Description used for a building construction and it is also included in Appendix C.
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2 Theory 
Utilization of BIM at early stage of a building construction is substantially crucial in design and 

construction of a building or any physical infrastructure. RFP and Technical Description 

utilization together with BIM is not comprehensively operated on almost all projects. Therefore, 

this study has introduces a new way to combine BIM with RFP and Technical Description, RFP 

operates as a bridge by bringing these functionalities as early as possible into the project work. 

In order to design advanced tools that can provide great functionalities for building projects and 

to comprehend fully utilization of BIM, RFP and Technical Description in design process, a 

case study has been conducted within Sweco. 

2.1 BIM 

Building Information Modeling (BIM) is an intelligent 3D model that is used to provide 

architecture, construction and engineering with comprehensive tools in order to plan and design 

construction projects. BIM software is mostly used by government agencies which their main 

goal is to plan, design and construct the physical infrastructures, such as roads, bridges, tunnels 

and communication utilities. The concept of building a 3D model-based that everyone is able 

to understand through the use of the digital model as well as allowing engineers who interact 

with the building construction to optimize their actions. In fact, BIM is a development that 

involves the management and generation of functional characteristics of regions and locations. 

BIMs are files providing proprietary data that can be networked to help for better solutions 

about a particular building or any other built asset. BIM is way more than just drawing, it is a 

data repository for construction, building design and maintenance information associated in one 

convenient model that is shared to all the stakeholders [1]. 

BIM contains exact information about every building component within its modeled element 

and allows the users to have an easy access to different information as well as improving 

coordination between team members by the changes that are made in the design process and all 

of the changes the and its consequences will be available and noticeable to all the users of the 

model as well as its parametric model elements. BIM is the process of virtual design and 

construction throughout its lifecycle. In fact, it can be described as a platform to share 

knowledge allowing the users to communicate between project participants. 

BIM can be described in certain implementation levels. Level one which consists of using 2D 

and 3D models, objects and file based combination and for level two, building Information 

Models, file based collaboration together with library management for each model and object. 

At last level, BIM management and interoperable data through web services. 

2.1.1 Benefits of BIM 

Building Information Modeling is not a technology, it is in fact a process that applies to every 

possible aspect of the building construction from estimating the full cost, delivery of goods, 

design and finally building process. Many aspects of BIM are enabled via lots of different 

technology platforms which they also have the ability to provide various architectural tools. 

BIM is very detailed 3D model and provides better visualization, conflict resolving and better 

possibilities to validate the buildings. Some of the examples are, Revit created by Autodesk and 

Graphisoft ArchiCAD.  
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One of the great benefits of using BIM is that contractors are able to access the design layout 

and have the possibility to make alterations and modifications before entering the building 

phase and obviously this would cause significantly less errors. In BIM, every model component 

is connected to hundreds of thousands of other things. For instance, if the location of the 

window is changed, the elements which are connected to window will move as well, or if the 

ducting system in the ceiling is changed, every single component attached to the ducting will 

automatically be updated and any possible conflict will be notified and highlighted and these 

are all due to the parametric modelling in BIM [2].  

Introducing a new way for procurement process which is delivered to all the parties involved. 

A regular process of BIM is defined as follows: 

 As the first step, the design and construction members will be selected.  

 Once the design process is completed, it will be examined and reviewed by the construction 

team and experts.  

 The design process is iterated two more times and the outcome is considered the best 

possible design. 

 General equipment can be used and later on they can be replaced by some particular models 

conforming to the IFC classes such as costs, specific materials and supply chain 

information, therefore, the expenses and the exact amount spent on the building, suppliers 

and the installation methodology will be given to every team member involved in the 

building construction. 

 After all, the actual work is ready to start on site using the BIM in order to direct the build 

and presenting every specific BIM information in the field while the construction has begun 

[2][3].  

 

 

Fig.1 Benefits of BIM [4] 
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2.2 Technical Description 

Technical Description defines and describes specifications of products used in the building and 

it is always attached to drawings and sometimes it provides information about what products 

are proposed. The Entrepreneur may change the products if it fulfills the specifications of the 

product. Technical Description is always attached to drawings. It describes the specifications 

of the products and sometimes which products you are proposing. This is often based on the 

Swedish BSAB system (sub-chapter 4.2). The Entrepreneur may change the products if the 

fulfill the specifications of the product. The Technical Description is almost always a Word 

document and each chapter is a BSAB chapter, describing a product of a certain BSAB coded 

product. Technical Descriptions are highest in the hierarchy and if there is any conflict between 

the Technical Description and the drawings, the Technical Description wins. Not all in the 

Technical Description is included in the BIM model, some of the information is written large 

chunks of text and descriptions. Therefore it is not easy to crosschecking the model and the 

Technical Description. 

2.3 Room Function Program (RFP) 

Room Function Program (RFP) is a document that is used to design, communicate and describe 

every specification of a construction project in explicit and comprehensive manner. RFP 

describes the client’s requirements, the content and functionality of one or several rooms of a 

building that it can be easily understood by all parties and it is usually established and formatted 

by the management. However, most of the time, the client might not fit into process and the 

expertise and architects will assist to write the RFP. 

The construction project consists of several critical phases and it requires simultaneous 

operation which places high demands on information management. One possible way to operate 

communication between the client and architects is to use RFP. Nowadays, one main problem 

with RFP is that it is structured and formatted as a text document and when an update is 

required, the lack of maintenance can be a huge problem. 

RFP is not meant to be a document of a construction as many people might think, but it is in 

fact a living document that can help architects to have more precise calculations before the 

construction phase and this is done by distributing the finished state RFP to projects managers 

before it is completely written and possible changes can be made for the ultimate result. The 

finished version of RFP does not necessarily require to be completed in all of its fields, as long 

as the document provides sufficient instructions for the design.  

RFP is a specification of the characteristics of the rooms to have and the equipment in each 

room. It describes requirements regarding, for example, light, sound, water, air, furniture, etc. 

System document contains a building component description, a brief description and room 

frame work documents for installations. RFP describes each room function both structural 

engineering and installation technology, it also captures the client’s own interior and technology 

in the document. Each room and space is described with a text and a simplified picture which 

shows a design of the room and providing information about different areas of a building. 

2.4 User-friendly Tools 

The RFP and Technical Description tools that are going to be created for this thesis project 

should be as User-friendly as possible. What user-friendly refers to, is any significant factor 

that makes the tools easy for the users to interact with. The tools will be used by specified 
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consumers in organisations to achieve objectives with a great visual feedback quality, details 

and effectiveness. In addition to user-friendly, the tools should be very easy to learn and work 

with, so that users will not find it difficult to use for building projects. 

2.5 Maint3D Viewer 

Maint3D is an application for viewing 3D models online and offline on Android and iOS 

devices and it can be considered as the most feature mobile viewer available today. For instance, 

the user can measure inside a model due its ability to support metric and Imperial/US units and 

it is also capable of supporting Industry Foundation Class (IFC), Digital Asset Exchange 

(DAE), Standard Tessellation Language (STL), Three Dual Screens (3DS) as well as f3d file 

formats. Maint3D is able to handle remarkably large 3D models on computer browsers as well 

as mobile devices. An embeddable Application Programming Interface (API) makes it easy to 

control the viewer on any device to visualize back-end system data [5]. 

 

Fig.2 Maint3D [6] 

2.5.1 Maint3D Usability 

IFC parser stores all data in a BIM database and a component Maint3D publisher stores 

prepared f3d files which is consumed directly by the Maint3D viewer via a regular Web server. 

After all, the functions of the web solution communicates with the BIM database via a BIM 

API and also with the viewer via an API between the 3D viewer and the functions. The solution 

works very similar regardless of 3D viewer. The entire solution is built in separate modules, 

which means that the frame, the controls and plugins can be built independent of which 3D 

viewer is used.  

This design is deliberate due to the fact that high performance 3D viewer, which can handle 

large models, is a major challenge. WebGL is the only installation-free web solution available 

for 3D views. Plugin solutions to web browser are being deprecated quickly mostly due to 

security issues. However most WebGL solutions are currently fairly limited on how much data 

it can handle. Even high end viewers for commercial products such AutoCAD Big Model 

Viewer and BimEye are highly challenged by the very large models that are being produced in 

typical building projects. 

The 3D viewer might have to differ to work on a mobile unit or for a web browser and also 3D 

viewers for web and mobile devices are developing quickly and a change of viewer is highly 

likely. One very promising open source 3D viewer based on WebGL is Cesium. The Technical 

Description and RFP modules that are being developed for this paper are plugins and both 

plugins and basic controls are functions that are decoupled from the 3D Viewer. A number of 

APIs enable communication between the viewer and the functions. 
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2.6 Industry Foundation Class 

Industry Foundation Class (IFC) is a global standard for data exchange in the building industries 

and every architect and expert is able to use IFC in order to share data apart from the software 

they have been using. IFC plays an important role in the BIM lifecycle and it is the only possible 

standard on an appropriative format and also, as using the BIM is significantly increasing, to 

get the most out of BIM it is preferably required to use information exchange. BIM execution 

usually indicate specifications and requirements for the exchange as well as the requirements 

that have been stated by building owners. The IFC system is used to define architectural related 

CAD data as 3D real objects. The main goal is to allow architects to exchange data between 

CAD tools and any other construction application. Moreover, IFC applies a set of definitions 

for every object element types involved in the building industry as well as the text-based 

structure that is used to store definitions in a data file and CAD experts save their data in a 

specific product binary file format which has a great compatibility with their systems. Basically 

they provide save as IFC and then import IFC commands, it is going to map the IFC object 

definition to the desire Cad system [7] .  

The great benefits of BIM will emerge only through sharing information across information 

technology systems and databases. IFC standard is the main significant reason to facilitate the 

cost-effective without becoming dependent on any particular file format and a large number of 

CAD experts are developing the IFC. Nowadays, almost every BIM system is capable of 

creating substantially strong internal representation on the building components, IFC will also 

add a generic language to transfer the particular information from one to another BIM 

application while sustaining the definition of various pieces of data that are transferring and the 

advantage is to decrease the need of recreating the model for the same building in each and 

several different application.  

2.6.1 IFC Exchange Format 

IFC models are combinations of geometric and non-geometric data that can be modified and 

analysed in different applications in several ways. These IFC models contain almost every 

information that is stored in the native BIM files and exporting the native BIM data into the 

IFC file is as simple as transferring data from one end to another. By offering the IFC import 

and export interfaces that integrates with IFC standards, makes it possible to make use of these 

applications with other BIM tools which is remarkably important for the industry. IFC is the 

only standard for building models available. Luckily, it is well defined, very active and defined 

and maintained by World Wide Web Consortium (W3C). Most CAD tools can export to IFC 

and many can also import some information to IFC.  

However the full building model is usually not transferred in all parts, especially since the 

propertarian format may have advanced functionality which is not easily transferred to or 

defined by the IFC format, advanced properties, connections to external data sources, master-

models, scripts, calculations, etc. This means that IFC is not widely used within building 

projects to transfer models to other parties who continue to work with them. For continuous 

work within the same model, typically the users keep to the native propertarian format. IFC is 

often used as an interchange format when models from multiple CAD formats need to export 

to a common format so that another tools can work with all the models together. 

Solibri is used for model validation and can use the IFC format. The validation can then be 

performed on the models in the same manner regardless of the original CAD format. Also for 

the functionality written for this paper, the IFC format brings the benefit that the functionality 
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will not be tied to a specific propertarian CAD format or tool. The model in the IFC format, 

exported from many different tools and in many different projects, can be used in the same way 

to allow the user to add information on products and write RFP notifications [7][8]. 

2.6.2 IFC in Design and Construction 

The use of IFC is in design and construction and when it comes to design, the major use are in 

clash detection and visualization, the designers are able to reference models without worrying 

about originating software as they used to exchange Drawing Exchange Format (DXF) to merge 

CAD files. Furthermore, IFC files show their advantage when they are used to import data from 

one application to another. BIM object and schedules can be exported from one application 

imported to another for the design process and as it is transferring, the possibility of object 

intelligence as well as data loss is significantly high. In design and construction phase every 

discipline includes its specific model and the models are referenced for construction work. 

Existence of a virtual construction model in open format is a remarkable advantage for 

contractors due to simplicity of viewing the design in a very easy programs and to be able to do 

takeoffs as well as scheduling based on the virtual construction model.  

2.6.3 IFC Model Structure  

As mentioned in the previous sections, the model includes geometric and non-geometric 2D 

and 3D data about the construction project and the schema describes the entity relationship 

based on EXPRESS. For a better understanding let’s take a door as an example here, technically 

the door element is described as just a door in the system and a door is categorised in the 

building domain. There are many different type definitions which allow doors to share its 

properties in the current or several projects simultaneously. The instance and the type consist 

attributes and properties that are linked to them and the user can link the general information to 

the type, such as the model number, size and maintenance instruction and also link the 

properties to the instance, such as condition, installation date and serial number. The properties 

have unique structures and they are organised in sets and a lot of them are described in the BIM 

execution and some in IFC standard. There is another way of classifying IFC and the most 

distinguish systems are used to organise and group building elements which are chained and 

share the same functionality in the construction. For instance, in Mechanical, Electrical and 

Plumbing systems (MEP) designs where water supply and air inflow are placed. 

In addition, IFC has relationships for elements of a building and many of these relationships 

are used to create connections for property sets, systems and types. These relationships have 

the building structure details like building rooms, spaces. An important issue for the facility 

management is the relationships connecting the position of elements to spatial structure. 

2.6.4 IFC File Format 

The general form of IFC is an ASCII file that describes how the plain text can be turned into 

object whether the information is clear to read or not, it is the software that creates and 

consumes the content of the file. Indeed, the IFC file format is an International Organization 

for Standardization (ISO) standard. IFCXML uses the same IFC format but with a little different 

which the representation of the document, the file is displayed as a XML document instead of 

ASCII. The main advantage of XML document is its simplicity for exchanging data between 

one device to another as well as being easy to query the particular model [8].  
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2.6.5 IFC Standard Properties 

As mentioned earlier, validation can be done on models exported to the IFC format instead of 

propertarian CAD models. The benefits are that almost all CAD programs can export to IFC 

and that the validation can be performed in the same manner even if the CAD tools are different 

in different disciplines working in a project construction, architects, ventilation, electricity, etc. 

Validation is done both on the geometries and collision controls and the properties of the objects 

for instance, all sinks must have a defined sink-model.  

For validation on properties the rules can be defined on standard IFC properties like IFC-Class 

and custom property sets. National standards are often used to define which properties to use. 

Properties are grouped into property sets. BIP is a property set and a standard which properties 

should be used and how they should be interpreted.  

Standard properties open up possibilities for validation, visualization and facility management. 

A system for task management and issues can make connections to objects within a model if 

the properties are structured in a known way. Let’s take a sink as an example, if a sink is 

reported broken and BIM properties are well defined, it should tell us both that it is a sink, 

which model of the sink it is and which room it is placed in and so on. It is possible to create 

well defined connections from the task management system into the models and also further to 

product information. Standard properties are also necessary for the project, when standard 

properties are known, it is possible to construct user interfaces to provide functionality for a 

user to write additional information connected to objects of a model. For instance, we know the 

interpretation of TypeID and can assume that it can be used as key to group products of the 

same type together. 

 

 

Fig.3 IFC and BIM viewer 

 

2.6.6 IFC and BIM tools 

Many BIM tools for 3D views, reports, model validation and Technical Description are either 

propertarian or open source products, relies on specific data formats. This could roughly be 

divided into different groups of capabilities: 
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1. Single Format Tool 

Some products such as CAD drawing tools, require a specific CAD format to be able to read 

and also store all information required to achieve its complex functionality.  

2. Multi Format Tool 

Some products such as AutoCAD Collaboration for Revit, tries to be able to read a wide range 

of common formats to be able to read and provide its functionality on top of many different file 

formats. To store information the users have added, the tool can sometimes store information 

within the original file. However, often the tool needs to store the drawing into a new data 

format or store the user’s data into a specific data storage and if the latter is the case, the transfer 

of data is possible into the product, but it is hard to use the data outside of the product. This 

means that tools necessary for the process of a building project must either be provided by the 

product or be a tool written in the plugin API available in the product. 

3. IFC Format Tool 

Some tools work directly with the IFC format. Solibri for model validation is a great example. 

The validation can then be performed on the models in the same manner regardless of the 

original CAD format. 

2.7 Technologies Used for Sweco BIM 

Technologies used for Sweco BIM consists of Node.js, Express, PostgreSQL and AngularJS. 

Node.js is used in the server side that compiles and executes JavaScript and PostgreSQL is used 

for data storage. AngularJS is JavaScript framework and is used in the front-end. In this sub-

chapter all of the mentioned technologies will be discussed in details. 

2.7.1 Node.js 

Most of programming languages do Input/Output (I/O) in a same way as it performs function 

calls. The processing is not able continue until one operation is completed. This kind of 

programming model of blocking for I/O comes from the days where time-sharing systems that 

every process corresponded to one user. The main reason behind this was to isolate users. For 

example, the user is required to compete one operation in order to be able to decide for the next 

operation. Multi-threading can be considered a suitable alternative to programming model. A 

thread is a process that can share the memory with all the other threads that are in the same 

process. One thread can take over the CPU when another thread is waiting for any I/O operation 

and once the I/O is terminated, the other thread is waiting can start to operate and the other 

running thread can be stopped, and be resumed anytime. However, there re systems capable of 

parallel execution.  

Node.js is a runtime system used for creating sever side applications and its popularity for 

creating real-time Web APIs and it is used widely in the tech community due to its reputation 

for scalability, security and its simplicity to learn. Also, Node.js allows developers to write 

JavaScript on client side and server side application, which means using similar patterns and 

the same libraries for front-end and back-end development and it can be considered as a huge 

advantage when it comes to maintenance, developer productivity and time to market. 

Developers familiar with JavaScript syntax find Node.js easy and they can deploy Node.js on 

Windows or Unix infrastructures. Node.js provides non-blocking I/O API and speed, of course. 

One of the main reasons that Node.js was built was to provide a better concurrency as it is very 
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challenging in a number of server-side programming languages and it causes poor performance. 

On the other hand, Node.js offers an event-driven architecture and the non-blocking I/O API 

that enhances the application’s scalability. Node.js uses an event loop, instead of processes in 

order to scale. Node.js is JavaScript run time is using the open source JavaScript engine for use 

in Chrome known as V8. It is capable of execution JavaScript at high speed and the reason is 

due to event loop behind node.js. Generally, I/O operates urn synchronously and 

asynchronously by spawing off parallel thread to be able to perform the operation appropriately. 

In comparison to node, this approach, would cause a lot of memory consumption whereas when 

the node application operates an I/O, it sends continue to operate the rest of the program when 

the operation is done, the event loop returns to the task in order to execute the callback [9].  

2.7.2 PostgreSQL 

Unlike relational database, MongoDB does not use tables and rows and it is built on collections 

of documents. Collections include lots of functions and documents same as relational DB table 

and documents compromise key-value as well as the basic data unit in MongoDB. MongoDB 

provides dynamic schema and this feature can allow documents to be specified with different 

structure and fields. Moreover, its database uses a document storage and data interchange 

format as known as BSON. BSON provides binary representation of JSON-like documents. 

2.7.3 AngularJS 

AngularJS is the most popular Single Page Application (SPA) framework maintained by 

Google and it resolves a lot of challenges in creating and developing single-page web 

applications. AngularJS is used for Sweco BIM due to its less queries to the server to download 

pages, its user friendly feature and also increasing the performance on single page application. 

AngularJS and Angular Material have been used to design the Sweco BIM. AngularJS is a 

JavaScript Model-View-Controller (MVC) framework used on the Web and allows developers 

to focus on the core application and everything else will be handled by AngularJS. The user is 

able to apply any standard software engineering practices used on the server side in client side 

in order to increase front-end development process as well as a consistent structure that allows 

the users to create large Web applications.  

2.7.3.1 Model-View-Controller (MVC) 

The main theory behind the AngularJS framework is the Model-View-Controller as known as 

(MVC). MVC allows the Web developers to have more flexibility to choose how and where to 

take responsibilities. Briefly, the MVC architectural pattern can be categorised into three parts: 

 The Model: The data behind the application is executed from the server side and anything 

else that the user can see such as the User Interface (UI) and data is derived from the model. 

 The View: The view can be explained as the UI and it is what the user interacts with. 

 The Controller: The controller is responsible for data fetching and presenting the model like 

deciding what parts need to be displayed, etc.  

AngularJS has many great advantages. Some of its great benefits are discussed in this section:  

 As mentioned above, AngularJS is a single Page Application (SPA) framework. AngularJS 

is capable of removing cruft and handle the heavy use of JavaScript, therefore the focus 

needs to be on the application core only. 
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 The application that has been created in AngularJS requires significantly less codes in order 

to complete a task than using JavaScript library like jQuery and subsequently, cleaner codes 

and less boilerplate will be required behind the application functionalities.  

 Most of the written codes in an AngularJS application is focused on the core application or 

the business logic. This is due to AngularJS feature that takes care of MVC architecture 

pattern and the boilerplate. 

 One of the great features of AngularJS is its simplicity, which makes it easy for developers 

to understand the application’s intent by just observing the controllers and HTML tags. 

Furthermore, the developers can use and rely on HTMLX and do not need to use HTML5 

in a Web application [10].  
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3 Methodology 
To fulfill concrete goals of the project and create the RFP and Technical Description tools that 

are able to communicate with the BIM viewer, it is substantially required to list what are current 

RFP and Technical Description tools lacking in BIM models and how these can enhance the 

construction projects. The requirement analysis would have a fundamental role on the project 

success, due to this particular reason, research, case study, interviews will be conducted in order 

to have a clear vision of how the design will be implemented. The research will help for a better 

understanding of how BIM models work. The case study will be providing an insight of how 

computer tools can be used in combination with BIM models in building industry. The 

interviews with building engineers and BIM experts will provide additional experience from 

the field regarding challenges and current work method as well as providing some feedback 

regarding the case study implementation. The interview with BIM experts conducted without 

any strict frames except for the questions regarding the main objectives of this thesis. The most 

important questions are regarding their experience with RFP and Technical Description, the 

advantages and disadvantages with current tools and work methods, also how they work with 

RFP and Technical Description as well as the specific tools they use. The interviews determine 

the weak points in current methods and subsequently design these tools in a different way that 

can enhance the use of RFP and Technical Description. Without knowing the problems it would 

be almost impossible to implement and design such tools that can widely be used in building 

projects. However, designing a tool that is considered as an official product would take years if 

not decades, but this thesis is a starting point for tools used in building projects. The exact 

details of the conducted interviews can be seen in Appendix A.  

The main process of this thesis is to integrate Sweco BIM with the Maint3D viewer using IFC 

data that will be provided for 3D viewer consumption. It is important to note what type of 3D 

viewer will be used for integrating with Sweco BIM as every 3D viewer has its own way of 

working when it comes to building data. In this case, Maint3D viewer will be used due to its 

compatibility with Sweco BIM. The RFP tool will be using room number as the primary key to 

find object in the 3D model and highlight each object found by the entered room number and 

other properties. In a similar way, the Technical Description tool will be designed that aims at 

coupling the building information as well as improving authoring in Filtering and Matching the 

product in the model and a TypeID will be assigned as a primary key to each object. 

Furthermore, once the desired object is found, it will be highlighted in the model and it is easily 

differentiated from other objects, the searched and received results in RFP and Technical 

Description tools will be stored automatically in the database. As the process is briefly 

mentioned, the digitisation of an RFP and Technical Description tools that are currently paper-

based to the computer-based and storing results in a database and then providing a clear visual 

feedback would be the greatest evaluation of this thesis. In the following chapters, the method 

and integration of RFP and Technical Description with the BIM viewer and its details will be 

discussed and demonstrated respectively.  
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4 Design and Implementation 
This chapter provides comprehensive information on design, technical details and 

implementation that are used throughout the project. In general, describing how the project is 

developed and what are the substantial technical details that are implemented in order to achieve 

the main goals of this thesis project. Specifically, how the IFC format will be added to the BIM 

database, then the API consumption and 3D viewer as well as the plugins will be discussed. 

4.1 Sweco BIM 

Within Sweco, a BIM solution Sweco BIM has been developed for the IFC format. This 

solution also depends on the IFC format and standardization of the properties.  As it is illustrated 

in the image below:  

1. CAD is exported to the IFC format. 

2. An IFC Parser adds the data to a BIM Database. 

3. A web solution uses the API to consume the data from the BIM Database. 

4. The Web solution uses a 3D Viewer to display the BIM models in 3D. 

 

 

Fig.4 IFC Parser and BIM Database 

  

Here follows a basic explanation of different functions of the BIM solution: 

 Frame, floor selections and filters available in the static frame of the web solution. 

 Controls and other functions are not part of the frame. Object information displayed when 

and object in the model is clicked. 

 Plugins and other functions are not part of the basic web solution. The RFP and Technical 

Description implemented are such plugin. 

 BIM Viewer and the 3D viewer displaying the model. 

 

 



Room Function Program and Technical Description                                                 2017-01-05 

Interaction with BIM Models                                   

Ali Ataei Fard 

 

23 

 

The most noticeable feature in Sweco BIM is data retrieval and differentiating objects in the 

BIM viewer via BIM database. Due to using IFC data format that is not dependent on any 

specific CAD format. Sweco BIM has also has a set of APIs designed to separate different parts 

of the solution. For instance, communication from a tool does not communicate directly to the 

3D viewer but always via a common API. As an example, selecting a specific floor in the 

building will be applied via the API to all parts, including the 3D viewer, RFP and the Technical 

Description tools and selecting a product in the Technical Description tool might cause a call 

to the API to select objects with of this product, affecting the 3D viewer to highlight these 

objects. 

As can be seen from the Figure 5: 

 Viewer Web: Includes all components and sets up dependencies. 

 BIM Viewer Functions: All functions communicates via this API.  

 BIM-Viewer-API: Defines an API to the viewer, such as open model, register object clicked 

call back, highlight object, etc. Different implementations Maint3D-Viewer-API and 

Elements-Viewer-API translates the calls to the viewer specific functionality. 

 BIM-Service-API: Handles calls to the BIM Database. 

 Func X: All user functions except viewer specific functions, including selection of floors, 

plugins such as the RFP and Technical Description.  

 

 

Fig.5 Viewer Web and Functions  
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As illustrated in image below, the Sweco web application consists of several different sections 

which each has its own functionalities. The plugins are inserted on the right side of the page 

including the RFP. The 3D or BIM Viewer is shown in the middle where the user is able to 

observe the entire 3D model and work with the objects using RFP and also having the IFC 

elements details if desired. Furthermore, based on the information in the BIM database the 

frame and the controls of the web solution can present the user with possible selection.  

 

Fig.6 BIM Viewer 

 

Firstly, the user will be given a table with a list of buildings available in Sweco BIM. By 

selecting the building, the user will be directed to the main page and the number of floors will 

be available based on the database of the particular building.  

 

Fig.7 Building Selection Menu 
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After directing the user to the main page of Sweco BIM, the list of floors are shown on the left 

panel and after selecting the desired floor, the 3D model of the particular floor is shown and the 

user can simply view and go through the entire 3D model. Floor seven is demonstrated in this 

example.  

 

Fig.8 Floor Selection Menu 

Room selection feature allows the user for quicker action on getting to the desired object 

through the room selection. The panel which contains a list of rooms and room types.  

Fig.9 Room Selection Menu 
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Filter on different types of objects and their properties is also available and provides additional 

features for the BIM expert to filter unnecessary objects and differentiate one from another. As 

a result, it can enhance the  

 

Fig.10 Objects Filtering Menu 

 

Each object has its own properties, therefore by clicking on an object detailed information and 

all of its properties will be shown provides information about the name of the object, category, 

TypeID, etc.  

 

Fig.11 Object Properties 
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4.2 BSAB Property 

BSAB property is a common language for the construction projects used in Sweden. Architects 

use names of things in building construction to describe such requirements, solutions and 

activities. When two people describe the same thing one realizes immediately that these 

descriptions are not entirely equal. To all players in the construction and management process 

to communicate with each other and use each other's information, we need to use the same 

language and that is where BSAB perform its function. The property BSAB is known as the 

classification system used by the Swedish construction industry and it is owned and managed 

by the Swedish Building Services.  

The main purpose of BSAB is to identify, divide and sort out information in a similar way for 

all construction and real estate activities, regardless of the application information is or which 

operator handling. BSAB gradually replaced by the new classification system and it will 

continue to be a very important tool in the transition period. BSAB have become common tools 

used to manage information in the building process. The system also provide information 

structure in the reference work AMA (General Material and Job Description). BSAB is updated 

and supplemented continuously in close collaboration between the Swedish Building Center 

and representatives of industry players. It is in addition always through review in connection 

with that we begin work on a new generation [11]. 

4.3 BIM Integration with 3D Viewer 

The Sweco BIM is integrated with 3D viewer elements developed at Sweco. However, Maint3D 

has been used and integrated in the BIM solution. Different 3D viewers have different strategies 

to achieve high performance when it comes to bundling data and streaming them from a server 

to the Web client. Therefore, a general BIM database is not sufficient in itself, the IFC data 

must also be prepared for consumption of the 3D viewer. 

As it is demonstrated in the following image, we see a solution that supports two different 3D 

viewers. First of all, the IFC parser stores all the data in a BIM database and then IFC parser 

will store the prepared object files which is consumed directly by elements via a regular Web 

server. Subsequently, the functions of the web solution is able to communicate with the BIM 

database via a BIM API and with the viewer via an API between the 3D viewer and functions. 

All of these mentioned elements are required for integrating the tools for RFP and Technical 

Description with Sweco BIM.  

 

Fig.12 BIM Integration with Viewer 
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5 Result 
The RFP and Technical Description tools are designed and analyzed thoroughly and clear visual 

feedback from the BIM viewer about room, room types, objects with properties and filtering 

feature is provided flawlessly. In the following sub-chapters final results are demonstrated and 

described step by step. 

5.1 Technical Description Tool 

As a document the Technical Description defines and describes products in a building. The 

Technical Description tool designed for this building aims at coupling this information with the 

model. In addition, the tool also aims at improving the Technical Description authoring in the 

following aspects: 

 Filter – The User is able to select a subset of the products to work with – e.g. a specific 

Discipline and a specific floor. 

 Index _ The user gets help from the model with an index about which products are expected 

to be defined. 

 Editing and Copying – The user gets a Spreadsheet tool to add, edit and copy rules for a 

number of products. 

 Matching – The user gets feedback if the rules defined for the products do not find any 

match in the model.  

TypeID is the primary key for a product, which means that a product is defined by a TypeID. 

All other columns are either additional rules or descriptions of the product. The image below 

shows how the objects are found by the primary key. The product table consists of three separate 

tables. The first table on the top includes two views to switch. The first view is named Product 

where the user is able to only input and find desired objects with the key value TypeID and the 

second view is named Objects which shows only a few objects matched with the TypeID 

inserted. The third table shown below the original table is only used to show all the objects that 

are matched with the TypeID, it is non-editable and it is used to only show objects that are 

entirely matched. For instance, if the user is looking for an object with TypeID D:03, the first 

step is to input the value in the first table on Product view and then all the objects that are 

matched with this particular TypeID will be shown in a separate table.  

 

Fig.13 Product Table 



Room Function Program and Technical Description                                                 2017-01-05 

Interaction with BIM Models                                   

Ali Ataei Fard 

 

29 

 

The image above describes the product table procedure step by step as and summarised as 

follows: 

1. The user has filtered on a discipline (A) and a floor (Plan 07). This is the same filter that is 

applied to the 3D model when the user switches to the 3D view. 

2. The user has a full index of all products. The unchecked checkboxes shows that these rows 

have not been authored by the user yet. As soon as the user writes something the checkbox 

is checked and shows that the user has added information for that product. 

3. The BSABwr is checked for correctness. The cell turns green if data in the BIM model of 

that product matches that BSABwr value and if not the cell turns red. 

4. The user has clicked the second row with TypeID D:03, the lower part of the screen shows 

the objects matching this TypeID. This is useful since the user then can check why the rules 

are turning green as it is matched or red as mismatch. 

5. The user adds Description texts which are not matched against the objects in the BIM model. 

These are the Technical Description texts which can be used to produce a Technical 

Description document. 

6. The user can work with the rules just as with a Spreadsheet program. Rules and texts can 

be copied from one product to another with copy and paste functions and also rows can be 

added and deleted. 

The user may in advance add product information for products that are not in the model. The 

user simply adds a row in the table and writes the product information. The row will be marked 

red since the information does not find any match in the BIM data model. Additional complex 

rules are possible to add, such as Wildcard matching. For instance, BASBwr=NSC.* is 

interpreted as any value starting with “NSC.” is valid. Counts, it says there should be 5 to 10 of 

such products on this floor for example. As can be seen from Figures 14 and 15, when the user 

uses wildcard for a TypeID “D”, a list of every single TypeID starting with D appears in the 

result table. The wildcard matching is used for BSABwr property and getting a list of values 

starting with KBC. The wildcard matching can be used for four different properties such as 

Discipline, TypeID, BSABwr and for a new created column which user would to like to add. 

                      
 

               Fig.14 Wildcard for TypeID                                                      Fig.15 Wildcard for BSABwr 
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The whole point of such a tool is to have a strong coupling between the designed model and 

manually added information. Whenever the model is updated the user quickly gets a report if 

any products have not yet been defined, if products defined are missing in the model, if some 

rules are not matching the model etc. By having the lower Objects view it is easy to inspect 

why a rule is a match or a mismatch of model data. The project team can quickly edit the rules 

in the Technical Description view or assemble a list of changes needed in the model. 

Since the tool is added into Sweco BIM which includes a 3D Viewer, it is possible to give the 

user a visual feedback on the products. A Click on a product can immediately update the 3D 

view to highlight the products in the model.  

 

Fig.16 Sweco BIM 3D Viewer 

The opposite is also feasible by clicking on an object in the model can highlight a matching row 

in the Technical Description table. The engineers working with the model are familiar with the 

visuals of the model. To have a visual feedback in the model greatly increases the speed and 

usability to keep all information consistent. 

5.2 The RFP Tool 

The RFP is by design very similar to the Technical Design tool. The difference is the Room 

number is the primary key. A click on a row for a room will result the lower objects view to 

show all the objects belonging to this room. In fact, there may be several rules for each rooms. 

In the image below, two rows define two different rules for a particular room 2003 and 2004. 

 

Fig.17 RFP Tool 
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A more complex solution has been attempted for the tool, where there is one row for each room 

with a nested table containing the rules of the room, but due to complexity in implementation 

this functionality has not been done. As can be seen from the Figure 18, a click on a room can 

immediately update the 3D view to highlight the room in the model providing information 

where the model is located and all of its properties shown in the table.   

 

Fig.18 RFP and 3D Viewer 

To achieve such room-belonging highlighting functionality, the BIM model and the BIM 

database must support two important factors that can be achieved by either the model has space 

objects which defines the rooms or the BIM database can support for spatial queries such as get 

all the objects within the desired room.  

The same room-belonging challenge applies to the entire RFP function which objects belong to 

a specific room. This is necessary to be able to determine to execute the RFP rules. A rule 

TypeID = C01 means that there should be a coffee machine in the room, but we need to be able 

to query the BIM model to ask which objects exist within the space object and then we can 

determine if any of these objects match the rule. 

5.3 Integration of Tools 

The use of IFC as a data-format and the use of the API structure available in Sweco BIM, made 

it possible to create the tools independent of CAD design tools and even 3D Viewer as well as 

creating specific tools the thesis work has been a case study in how it is possible to create such 

BIM tools integrated with a building project, tools that continuously integrate user input with 

the design models which are continuously being updated. In addition to integration of tool, the 

great advantage of Sweco BIM is to allow the user to add plugins desired tools and simply use 

them on a project. Based on the research, other BIM software do not offer such functionality 

and are very limited when it comes to IFC file format.    
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6 Conclusion 
In this thesis project some of the RFP tools available on the market such as dRofus and BIMeye 

has been investigated for better understanding of how these tools work and what are the 

drawbacks, this phase played an important role in accomplishing the project objectives. Besides 

creating specific tools, the thesis work has been a case study in how it is possible to create such 

BIM tools that is capable of integrating as well as updating the model simultaneously with the 

user input. The aim of this thesis was to create and design Room Function Program and 

Technical Description tools that can communicate with Building Information Modelling. The 

built tools are capable of communicating with a live BIM model and provide visual feedback 

and describe the content and functionality of any desired room and space of a building in a BIM 

viewer. The use of IFC as a data format and the use of the API structure available in Sweco 

BIM, made it possible to create the tools independent of CAD design tools and even 3D viewer. 

The information entered by the user is always compared with the BIM model and the tools 

highlight errors and discrepancies between the user information and the model. Whenever the 

model is updated, the tools act as an interactive tool in the building project and give a validation 

whether the new model, RFP and Technical Description information are still matching or not. 

In fact, one of the most important plans for this project was the feedback on built tools and how 

efficient they may be for the building industry when BIM experts design a construction project 

and the received feedback is quite satisfying which proves that RFP and Technical Description 

can still be improved and be more sophisticated in the near future. The greatest benefit of this 

thesis project is the digitisation that allows architects and BIM experts to carry out RFP and 

Technical Description on a computer and store their data in a database instead of writing RFP 

and Technical Description of a building in a Word document. In the near future, users will be 

able to have the BIM viewer and tools on their iPad and do an RFP of a room simply by clicking 

a few buttons. To sum up, an evaluation of this project is the digitisation of RFP and Technical 

Description and transform a paper-based work to a computer-based work and storing data in 

the database and as a result, it saves time and reduce miscalculations. The common RFP and 

Technical Description that are used in Sweco is provided in Appendix B and C.  

Some of the constructive feedback for improvements given in the interviews are as follows: 

 The Technical Description of a product can be quite long and not just a text. The created 

tool does not support this feature and should be improved to allow more complex data entry 

such as text masses and images than a small single text cell. 

 The tool does not currently produce a Technical Description document. This could be done 

also including data from a product database. 

6.1 Discussion 

Nowadays, one of the main problems with existing RFP is the way it is structured as a text 

document and there is always the possibility that clients or architects may change the 

requirements of rooms and spaces in a building and an updated is required, this is exactly where 

the lack of maintenance is noticeable. In order to increase the use of BIM for construction 

projects, the standardization is a must. Specifically, when it comes to object structures and data 

exchange format. There are many different BIM software to work with and the common 

problem is that every software has its own way of working and one software can collide with 

another, as a result, information loss occurs and when this happens, there is no benefit in using 

BIM. A suggested solution would be if every involved organisation in a project used the same 
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BIM software but usually one of the challenges is about the habit of working with digital data 

information and a lot of organisations do not have experience of working with BIM when new 

technologies and tools are introduced in the industry. Simply, it will require a tremendous 

amount of time and effort into learning a new way of using BIM. In a construction project 

depending on how big or small the project is, there are many people involved like architects, 

designers and clients and all of them have their own way of thinking of implementation. They 

bring new ideas, it can be in drawings, sketches or even texts and then comparison is the next 

step, after all they will come up with a final solution and the action will be taken. This way of 

working may cause misunderstanding, and hence it is recommended to have a common way to 

communicate and share ideas in a construction project. One disadvantage of current Technical 

Description being used today is that it is often done too late. First the drawing of the model 

begins and then engineers start to check which products are used based on Technical 

Description that is written. It is a classical problem that junior engineers draw the model first 

and senior engineers write the Technical Description and discrepancies occur between drawing 

and Technical Description. There are no tools to for this process except Sweco’s product. 

Advantages with BIM, RFP and Technical Description that have been acknowledged up to now 

in this thesis can mainly be associated with the design phase as well as benefits with the 

production phase when using BIM. Collision detection is an issue that can be avoided in the 

production and as a result, additional work for BIM experts will be decreased. Using RFP and 

Technical Description in any construction project makes it possible for designers to have more 

control over details and discover if the project does fulfill the requirements for maximum 

efficiency. The difference how RFP was done decades ago is that it is not written on a paper 

anymore, rather it is stored in a database that provides quality and saves time. 

6.2 Ethics and Impact on Society 

The biggest concern regarding digitising Room Function Program and Technical Description 

is data security which means when a client’s project is under construction, every single device 

being placed and used with its exact detailed information about the property is in the data that 

architects and BIM experts are working. Just like any other data, the risk of hacks, leaks and 

data breaches is notably high and if any of these data gets stolen, the landlord’s property is in 

danger as all the details and specifications are hacked. The paper-based system will be kept and 

maybe lost once the construction is over and the possibility of accessing the documents is low 

compared to digitised RFP and Technical Description. There is no doubt that the technology is 

evolving in the last few decades and some changes are for betterment and some changes are for 

worse. BIM and thereafter RFP with Technical Description can affect the building construction 

industry and digitisation, simplicity and time-saving of such created tools are the greatest 

significant aspects. To be more precise, RFP enhances the design phase and reduces the 

miscalculation and subsequently implementation of BIM together with RFP and Technical 

Description in organisations has social impacts on individuals. The productivity and economic 

benefits of BIM to the building industry all around the world are significantly acknowledged 

and very well understood. RFP is just a part of controlling a building process and it is better to 

think that digitisation will have a big impact on the building industry just like how the music 

and the game industry had in the 1990s.   
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Appendix A: Interview with BIM Experts 
The interviews are conducted without any strict frames except for the question below. The 

subjects are cunning experts working with building construction project and BIM. 

The following questions were asked: 

1.   What is your role within building projects? 

2.   What is your experience with Room Function Program (RFP) and Technical Description? 

3.     How do you work with Technical Description, RFP and which tools do you use? 

4.     Advantages and disadvantages with current work methods and tools? 

5.     Feedback on the tool developed for the Thesis. 

From the answers we hope to gain answers on: 

 What are common work methods and tools used for RFP and Technical Description? 

 What are the improvement needs and possibilities? 

 Can the tool developed for this thesis provide any improvements on these processes? 

 What further improvements are possible in the future? 
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Interview 1 

Name: Per Ström 

Position: Building Engineer and Software Developer 

Company: Avantec Consulting AB 

Previously: Sweco 

1: What is you role within building project? 

Per has been working as a building engineer at Sweco since 2007, as Heating, Ventilation and 

air Conditioning (HVAC) designer and Mechanical, Electrical, and Plumbing (MEP) designer. 

Later Per started to develop tools to make project work more efficient. Technologies used have 

been among others Excel, VBA, Databases and Web applications.  

The last four years have been focused on developing Web applications targeted at building 

industry such as optimization and visualization tools and so on. A major focus has been product 

management, which products should be where tools for comparing BIM models and product 

databases and checking for inconsistencies and producing reports. For the project Nya 

Karolinska Sjukhuset Per was directly involved in the day to day work of the project and 

responsible for product management, also developed tools for the workflow of the project.    

Today Per does not work as an engineer and part of specific projects, rather he develops tools 

for the projects. For product management he has developed a web tool MyPDB to keep track 

of which products should be where in a project. The tool allows comparison between BIM 

models and the product database. This is quite similar to the functionality of the Technical 

Description developed for this paper. MyPDB is used in many hospital projects.  

 

 

Fig.19 MyPDB 
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2: What is your experience with RFP and Technical Description? 

Technical Description 

Technical Description is always attached to drawings. It describes the specifications of the 

products and sometimes which products you are proposing. This is often based on the Swedish 

BSAB system. The Entrepreneur may change the products if the fulfill the specifications of the 

product. 

RFP 

Normally the architect is responsible for writing the RFP together with the customer. The RFP 

describes what should be inside each room like furniture, paint on the wall, all the technical 

installations, sinks, toilets, electrical outlets, etc. Laws and standards must be followed. 

Challenges: Check that all models has electrical objects described in the RFP and every week 

a new RFP is given, sometimes quite static, sometimes changes often. 

Per has written a desktop program that allows the user to write the RFP and store the information 

inside a database. The database with an API connected to it, there are new possibilities. The 

program could compare building materials in the model with the RFP. It is more and more 

common that the RFP is written in a system.  

One common tool used for RFP is SHS-Plan from Scandinavian Hospital Service 

http://www.shsab.com/  

Also Revit has functionality to auto populate the rooms with the contents from a written RFP. 

http://nyakarolinskasolna.se/globalassets/dokument/provrum/rfp-provrum.pdf 

 

Fig.20 RFP Tool 

 

 

 

http://www.shsab.com/
http://nyakarolinskasolna.se/globalassets/dokument/provrum/rfp-provrum.pdf
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3: How do you work with Technical Description and RFP and which tools do you use? 

Technical Description 

The Technical Description is almost always a Word document. Each chapter is a BSAB chapter, 

describing a product of a certain BSAB coded product. Technical Descriptions are highest in 

the hierarchy. If there is a conflict between the Technical Description and the drawings, the 

Technical Description wins. The Technical Description is the most important document. 

Not all in the Technical Description is included in the BIM model, some of the information is 

written large chunks of text and descriptions. Therefore it is not easy to cross-checking the 

model and the Technical Description. 

MyPDB combines the BIM model with information from the technical Description. The 

Technical Description document is generated from a database and the program creates a starting 

draft of the document which is later complemented with further text content. 

RFP 

Mostly architects are involved in authoring the RFP. Some common computer programs used 

for this SHS-Plan and dRofus. 

4: Advantages and Disadvantages with current work method and tools? 

Technical Description 

One disadvantage of how Technical Description is being today is that it is often done too late. 

The drawing of the model are started, then half way in the engineers start to check which 

products are being used and write the Technical Description. It is a classical problem that more 

junior engineers draw the model and more senior engineers write the Technical Description and 

you get discrepancies between them. There are no tools for this except Sweco’s product which 

is MyPDB that Per is aware of. If the product information is stored in database you can do 

various checks and validations. A tool is used in a project named Södersjukhuset, which 

compares the building materials from the BIM model. To start with it showed that the model 

corresponded with 60% to the expected products, now it is 100%. It is very good that each 

project member can perform these checks themselves, they don’t need to send it to anyone to 

perform this check. 

RFP 

It is challenging to check that the models have all objects described in the RFP. Sometimes the 

RFP is quite static but sometimes it changes often due to changes, and then it is even harder. 

5: Feedback on the tool developed for the Thesis? 

The tool compares to the classical way of working with such tools. Compare specified products 

with the model. It is similar what Per has done in MyPDB. 

It is a good thing to compare products and model in this manner. When data is located in a 

database it is possible to handle BIM components. It is also possible to generate the Technical 

Description, Maintenance documentation and attach product documents. There is a demo for 

product database at BIP Koder: http://bipkoder.se/demo/#/VS. 

http://bipkoder.se/demo/#/VS
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This product information could be included into the Technical Description automatically. The 

Technical Description of a product can be quite long and not just text. With the tool integrated 

with a viewer it is possible to connect a click on an object and fetch corresponding product and 

display documents etc. 

 

Fig.21 BIP Koder 

  



Room Function Program and Technical Description                                                 2017-01-05 

Interaction with BIM Models                                   

Ali Ataei Fard 

 

40 

 

Interview 2 

Name: Sölve Harr 

Position: Building Engineer and BIM Developer 

Company: Sweco 

1: What is your role within building projects? 

BIM strategist internally within Sweco and with external customer. Sövle performs BIM 

validation, works with BIM development for several customers and ensures that good work 

methods are established. 

2: What is your experience with Technical Description and RFP? 

Technical Description 

 

The Technical Description is specific for different disciplines, systems, etc. The Technical 

Description describes how each device should work. For example, describes a coffee machine 

and specifies its functions, materials and so on. This should be done standardized, for an 

example using BSAB, otherwise you will end up with very long texts. The engineers are 

creating the Technical Description and the entrepreneur is following the descriptions. It is also 

used to calculate costs of the building by the entrepreneurs. It makes things clear and well 

defined for the building. 

 

Half the document describes the products and the second part is the Quantity Take Off (QTO) 

and that there will be ten air devices of this type and such. 

 

RFP 

 

RFP is written for everybody in the project. RFP is the requirement for what should be in the 

room. There can also be an RFP specific for electrics. Project manager or architects along with 

the customer write these. As an example, the electricians may describe which lamp is needed 

to give good light, but the project manager handles the RFP. Also the entrepreneurs and the 

craftsmen are using them. A paper is put inside each room so for an example the plumber 

performing installations can look at the description.  

3: How do you work with Technical Description and RFP & which tools do you use? 

The Technical Description is a Word document. 

For Heating, Plumbing, Ventilation, known as HPV a QTO from the model are often used as a 

basis for the Technical Description. QTO is done inside the CAD system and in MagiCAD, 

Revit, ArchiCAD and Tekla. 
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Fig.22 QTO from Solibri 

For Electrics (E), Architect (A) and Construction (C) it is more common to just write which 

type of device should be used and count the number of objects visually in the drawings. This is 

done using a red pen marking 1, 2, 3 and the reason for this is mostly tradition. 

4: Advantages and Disadvantages with current work method and tools? 

It works as it is, however it takes a lot of time and it is hard to get high quality QTO, calculations, 

RFP, BIM validation are done different tools and are not connected. 

The biggest issue is that BIM is not standardized. There are some national standards but even 

within Sweden this may differ from project to project. 

Today there is too much handiwork. Sölve sees potential in thinking about BIM databases. It 

will change the way we are working, both when it comes to Technical Description and RFP. It 

will change both in quality and speed. 

5: Feedback on tool from Thesis 

If we could do things in this way with data in a database, a lot of quality could be gained. Speed 

and Quality are the main reasons to work with data in this way. In the long run it would enable 

to bring that digital information into Facility Management, connect to Internet of Things (IoT) 

information, being used to control the building, having mobile access and surveillance. If we 

get the building information digitally now, it can also be used digitally in maintenance and you 

will probably need a BIM-manual to do it properly. “A BIM manual specifies the work process, 

the standard codes to use”. 
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Appendix B: Example of RFP Used in 

Sweco 

 

Fig.23 Example of RFP used in Sweco 
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Appendix C: Example of Technical 

Description 
 

 

Fig.24 Example of Technical Description 


