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ABSTRACT 
 
Building Information Modeling (BIM) proposes a new approach for design, 

construction, and building maintenance. BIM dramatically changes project 

management, perception, work-sharing within a firm, and proposes great challenges 

when shifting from traditional CAD systems to BIM systems.  

 

Arup, an international multi-disciplinary firm, was selected for this case-study. 

Interviews were conducted in Arup’s Istanbul Office. This report shows the firm’s 

BIM use particularly in the areas of project management and work-sharing in which 

the technology is used more effectively. 
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1. INTRODUCTION 

Building Information Modeling (BIM) is one of the most promising software 

technologies in the building industry. Even though its principles were laid out in the 

1970’s, we have recently begun to see its implementations in the real world as the 

leading software developers in architecture relatively recently began to develop 

commercial BIM applications1.  

BIM is basically an integrated approach in architectural computing in which 

information can be created, organized and stored in a single database model and can 

be modified in each phase of an architectural project. A project designed in BIM has 

its documentation ready; modifications and revisions can be reflected to these 

documents automatically. The parametric structure of BIM programs use elements in 

relation to one another and three-dimensional drawings capability help reduce errors 

in projects. These advantages make the firms adapt their work procedures for BIM 

and use BIM applications.  

On the other hand, with BIM the process of designing and project development 

change drastically, making it difficult for many traditional CAD users to adapt. 

2. ARUP 

Arup is founded in 1946 and initially specialized in structural engineering. Structural 

design of Sydney Opera House (Figure 1) and Centre Pompidou in Paris (Figure 2) 

are their most well-known projects. One of Arup’s most recent works is for the 2008 

Olympics in Beijing.2 Today Arup has grown into a multidisciplinary organization 

with many offices all around the world.  

                                                 
1 The official websites of Autodesk, Graphisoft and Bentley can be visited for further information. 
Autodesk - http://usa.autodesk.com/company/building-information-modeling 
Graphisoft - http://www.graphisoft.com/products/archicad/tw.html 
Bentley - http://www.bentley.com/en-US/Solutions/Buildings/ 
2 For further information about Arup official website can be visited.  
http://www.arup.com/About_us.aspx:  
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Figure 1 – Sydney Opera House 

 
Figure 2 – Centre Pompidou 

Arup’s Turkey (engineering) office is founded in 1980’s and initially designed 

motorway projects. Today, Arup has two offices in two cities of Turkey: Ankara and 

Istanbul. Arup Istanbul, which has an architecture and engineering departments, 

designed hundreds of building projects including Kanyon Complex3 (Figure 3) and 

The Forum Istanbul Shopping Centre4 (Figure 4). 

                                                 
3 Kanyon is a mixed-use project built in downtown Istanbul that brings together 179 residential 
apartments, a 26 story office block and 37,500 square meters of retail space. 
http://www.kanyon.com.tr/main_en.html 
4 Forum Istanbul is the largest shopping center project in Turkey and the Balkans. Built on an area of 
495,000 m2, Forum Istanbul comprises 175,000 m2 of retail leasable area. 
http://www.multi-development.com/index.php?option=com_project&view=project&project_id=77 
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Figure 3 - Kanyon Complex 

 
Figure 4 - The Forum Istanbul Shopping Centre 

The complexity of the projects that the firm is involved along with the firm’s 

multidisciplinary nature forced Arup to seek for new technologies, and BIM seemed 

to be a well-suited solution for most of its offices. Arup’s Architectural Department 

in Istanbul uses Autodesk Revit.5  

                                                 
5 Autodesk Revit by Autodesk is a BIM software and has a family of supporting software such as 
Revit Architecture, Revit Structure (structural engineering), and Revit  MEP (mechanical, electrical, 
and plumbing engineering). For further information:  
http://usa.autodesk.com/adsk/servlet/pc/index?id=3781831&siteID=123112 
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Before utilizing Revit, Arup Architecture used AutoCAD as its primary modeling 

application. The data transfer between the architecture and engineering departments 

is mostly done with AutoCAD software using DWG or DXF file formats6.  

2.1 Methodology 

For this case study, interviews were held in Arup’s Istanbul office (Figure 5). The 

interview questions examined the role of the office in the Arup’s networks of offices, 

looked for the differences between CAD and BIM systems utilized within the firm, 

and investigated the problems and innovations brought by the BIM approach in the 

office. Finally, Arup’s projections about BIM were explored.  

First interview was held with Rukiye Özdemir from Architectural Department on the 

21st of December, 2009. A survey questionnaire was conducted with Elif Alkan from 

Structural Engineering Department by mail. Later, on the 14th of January, 2010 a 

final interview was held with both of them in Arup’s office. 

 
Figure 5 - Arup office in Istanbul – Architectural Department (14.01.2010) 

3. AUTOCAD vs. REVIT 

Those interviewed considered AutoCAD a drafting board like environment while 

regarded Revit as a reflection of construction site. It seems moving from AutoCAD 

                                                 
6 DWG is the native format of AutoCAD while DXF is a de facto standard for CAD data 
interoperability. 
http://usa.autodesk.com/adsk/servlet/pc/index?id=6703438&siteID=123112&DCMP=ILC-DWG-
PUV 
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to Revit cause certain difficulties in adaptation and usage. The main differences 

between these software were divided into three headings: 

3.1 Main logic:  

The shift in the design or drawing process (from drafting board to construction site) 

is a significant difference for users. The order of the drawing of objects and details 

differ. While in AutoCAD, lines or polylines are drawn and defined as elements, 

such 2D elements are rarely used in Revit. In Revit, there are separate tools for 

defining walls, columns and other building elements instead. Due to the parametric 

structure of Revit, objects could be defined in relation to each other.  

3.2 Work-sharing within the department:  

Work-sharing is an important and relatively less used feature of Revit and was not 

available in earlier software such as AutoCAD . This feature allow team members to 

work on the same project. The project is divided into logical groupings of objects 

called worksets (Figure 6).  

Work-sharing and worksets are available for collaboraton among multiple users. 

Workset properties can be assigned or modified any time during the design process. 

In Revit if someone starts to work on an element, it becomes his/her possession, and 

other users cannot work on the same element until it is saved (Figure 7). Saving the 

local or central file is important in order to stay synchronized with other team 

members.  

Work-sharing is also important for collaboration with other departments. Revit 

Architecture is compatible with Revit Structure and Revit MEP, the Revit family of 

software applications for engineering disciplines, and worksets can be defined in 

relation to these programs.  
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Figure 6 – Worksets 

 
Figure 7 – An error message in Work-sharing 

3.3 Collaboration with other departments:  

Collaboration with engineering departments can be more convenient if other 

departments also use Revit Structure or Revit MEP. In the absence of such programs, 

files are generally transformed into DWG/DXF formats. In this case, data loss or 

translation errors can happen during transforming data to those formats. Many 

performance analysis software for energy caliculations, lighting analysis, etc. still do 



 

 
 

10

not support the native file format of Revit. Hence, interoperability is an important 

issue to be resolved. 

4. THE BIM USE IN ARUP ISTANBUL 

4.1 Choosing Revit Architecture 

The inadequacies of existing software and recent advances in CAD made Arup-

Istanbul’s Architectural Department search for alternative software programs. 

Autodesk Revit Architecture was chosen for the architectural office because of its 

capabilities in project documentation, quantity surveying, and three-dimensional use.  

The Arup office has been using Revit for two years, and seven from nine people in 

the architectural department deploy the software for their tasks frequently. They also 

received training for the program. Rukiye Özdemir states that “it was necessary to 

get this training because the interface and working principles of Revit Architecture 

and AutoCAD, the other software the firm regularly use, differed a lot”.  

One of the most useful features they find about the software is its ability to produce 

different types of information at the same time (eg automatic generation of sections 

and facades from plans, etc.). For the time being the architectural department is using 

it actively. The projects are modeled in Revit and translated into AutoCAD files and 

sent to the engineering departments in the firm. The engineering departments look 

for alternative programs to facilitate the process.  

4.2 The Way They Work 

Arup Architecture in Istanbul models projects whose conceptual design decisions are 

made in design offices of Arup outside Turkey. Construction documentation is 

prepared and detailed in order to adapt the concept to site and fulfill the local 

building regulations within the given basic concept. All the projects are designed and 

modeled in Revit Architecture and detailed in AutoCAD. The quantity surveys at this 

point can be easily obtained and updated with the project revisions automatically. 

One weakness that Rukiye Özdemir outines that Revit’s library is inadequate for 

their designs and has to be generated according to their needs from the scratch.  
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4.3 Working with Revit 

The firm has started using Revit approximately two months after the training period. 

The first project was a shopping mall’s construction documentation work (mortar 

phase) that was done completely on Revit.  

In this project everyone in the office started working with Revit. There were some 

data sharing problems because work-sharing had not been setup from the beginning. 

After they completed the first project in Revit, a template file was designed 

according to the drawing standards of Arup (which includes the firm’s annotations, 

titles, other requirements, etc.). Later worksets and work-sharing were organized 

because project work load is shared among different members of the project team. 

Work-sharing and main strategies is adjusted to the requirements of each project.  

4.4 New features of Revit 

Revit is a three-dimensional program that allow project errors to be spotted easily. 

3D views and/or sections for problematic areas of the project can be produced 

rapidly. It also helps users who have limited three-dimensional and building site 

experience understand the project better. The experienced users in three-dimension 

can easily work around and manipulate the building model.  

One of the most important features of Revit is “conceptual mass”7. With conceptual 

mass, the form and geometry of a building can be defined as a component. Revit 

automatically builds a parametric framework around the form, offering greater levels 

of control and modification. All the concept and construction data can be stored in 

one model and the changes in the conceptual mass is reflected in the construction 

file.  

With that feature, working with different and complex geometries becomes easy and 

effective, and designs from other programs (e.g. Google Sketch-Up8, Rhino9 etc.) can 

also be imported as conceptual masss. Conceptual mass also helps working with 

                                                 
7 Conceptual mass is one of new easy-to-use conceptual design tools in Autodesk Revit Architecture 
software: http://usa.autodesk.com/adsk/servlet/pc/index?siteID=123112&id=8479263 
8 Google Sketch-up is software to create 3D models easily. http://sketchup.google.com/ 
9 Rhino (or Rhinoceros) is a free-form 3-D modeling software. http://www.rhino3d.com/ 
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complex geometries and describe these geometries to different disciplines. It 

becomes easier to create and build complex geometries and have the required 

documentation for such designs in a shorter time. 

 
Figure 8 – Conceptual mass 

However, in complex and detailed projects, it is difficult to make revisions in the 

models. There can be unexpected problems after the revisions. Especially in complex 

forms or projects, a revision can affect objects in relation to each other. It is hard to 

track the changes in a complex and detailed model where anyone can edit or modify 

it. The good point is that, once the revisions are done, Revit updates all plans, 

sections, elevations and documentation of that project.  

There can also be translation problems.  Because other offices do not use Revit, data 

transfers are done with AutoCAD. Some information can be lost as mentioned above 

and BIM features of Revit cannot be used in this way. With the help of Navisworks10 

working control can be obtained as stated both Rukiye Özdemir and Elif Alkan. 

Autodesk Navisworks software enables different disciplines to unite their 

contributions into a single, synchronized building model. In this way, a maximum 

benefit can be obtained from Revit, and in the areas where Revit is incapable (or not 

used) other programs can assist the process.  

                                                 
10 For more information about Autodesk Navisworks please visit 
http://usa.autodesk.com/adsk/servlet/pc/index?siteID=123112&id=10571060 
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4.5 Why (or why not) Revit Structure? 

Elif Alkan said that she is analyzing the suitability of Revit Structure which is one of 

the programs that they can use to utilize BIM, for the projects of the firm. One of the 

advantages of Revit Structure for Arup’s Structure Department is that Arup’s 

Architecture Department uses Revit Architecture; which means the model for 

structure can be obtained directly from Revit Architecture. 

She encounters two main problems with Revit Structure. One of them is the 

inadequacy of the library. In order to use the program efficiently a rich library is 

needed. A library consists of objects or object groups mostly used in the software. 

Designing a library cost time and effort. On a standard package of Revit the library is 

missing but it can be obtained by service packs or extensions.  

The other problem, she says that Revit is not compatible with some leading structural 

analysis programs (SAP, GSA, etc.). Elif Alkan stated that Revit Structure must 

support data types used by some commonly used programs (e.g. SAP200011) without 

translation errors.  

It is really difficult to change an existing performance analysis program for a 

building that the firm has been using for years. In certan areas such as the design of 

steel structures, for example, Tekla Structures12 is unquestionably better than Revit 

Structures in the design of steel structures. On Navisworks’ environment, Tekla and 

other programs may be used collaboratively with Revit Architecture.  

4.6 Work-sharing 

The most significant shift from CAD systems is work-sharing in Revit. The main 

principle of Revit is similar to the organization of construction site; therefore, work-

sharing must also be organized similar to that organization. As mentioned above, at 

                                                 
11 SAP2000 is a 3D object based graphical modeling environment to the wide variety of analysis and 
design options completely integrated across one powerful user interface. 
http://csiberkeley.com/products_SAP.html 
12 Tekla Structure is a BIM software covering the entire structural design process from conceptual 
design to detailing, fabrication and construction. 
http://www.tekla.com/teklastructures/en/index.html 
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the beginning of each project, work-sharing and main strategies are setup according 

to the nature of each project.  

In Arup, the architectural work is organized according to floor plans while using 

AutoCAD. In Revit there are work-sharing and worksets that allow members of 

design teams to work collaboratively on the same project. There are no limitations 

for editing. Everyone in the design team can access and edit the project. Therefore, 

main decisions are made beforehand and on convergent points decisions are made 

together.  

Worksets can be organized according to floor plan division, structural elements, and 

materials. Projects can be divided based on disciplines, details or in some cases 

challenging/problematic areas. Sometimes, a project can also be divided from a 

dilatation/building joint for designing structural system. 

Arup’s work-sharing is also similar to the organization of the construction site. First 

structural system (columns and slabs) and then walls are modeled. After structural 

engineer controls and resize the structural system, the project is updated.  

In order to avoid editing or patching in the end, worksets can be arranged according 

to the materials if the same material is used throughout the floor or facade. The 

coordination of the objects (e.g. columns and beams) is usually made by a single 

person.  

In one of its projects the office used three basic worksets. While the structural system 

(columns and slabs) is grouped through building joints, walls are grouped based on 

floors and facade is grouped according to materials used. In this way, the whole 

building is divided according to its requirements and no further editing is needed 

once the model is done.  

5. CONCLUSION 

Work-sharing is one of the most used feature of Revit by Arup, Turkey. It is a very 

effective tool if its logic is understood well and applied correctly.  
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Other engineering departments inside/outside the firm also began to request 

additional project representations (e.g. sections and documentation) after they get 

used to the logic of the program. Its real potential will show up if other departments 

in the office start to use compatible family of BIM applications. As Elif Alkan said 

“we cannot give up on Revit but it needs improvement” 13 Currently, one option is to 

use Navisworks in order to unite the contributions of different disciplines and 

different software into a single, synchronized building model.  

Arup’s Architecture Department is still learning and getting used to Revit, and still 

looking for more productive uses of it for its projects. As Rukiye Özdemir said “BIM 

is an ocean but Revit is just a small part of it”. 

                                                 
13 BIM Experience Award is one of the awards given, in order to improve BIM products. 
http://usa.autodesk.com/company/building-information-modeling/awards 



 
16

REFERENCES 

Architectural Office:  

 Rukiye Özdemir (M. Arch) - 21 December 2009, 14 January 2010 

Structural Office:  

 Elif Alkan (Str. Eng.) - 13 January 2010 (Mail), 14 January 2010 


