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ABSTRACT 

While BIM is differentiating the current functioning in AEC industries (conventional 

and computer-aided design process) it has created a unique working method; it has 

led to the transformation of functioning in the design, documentation and 

construction. In this case study; BIM software and perceptions were investigated and 

analyzed through the practical determination of the current use of GMW Istanbul 

architectural office and Haramain High Speed Railways - Madinah Station Project 

via interviews. Due to Turkish companies’ BIM usage levels differ in shop drawings 

of Haramain High Speed Railways - Madinah Station project; the case study has 

enabled to investigate and evaluate the interdisciplinary and different BIM levels of 

the firms and it has been useful for evaluating BIM use in today’s Turkey. 

Keywords: Collaboration environment with BIM, integrated BIM,  
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1. INTRODUCTION 

While the use of BIM software started in the United States and the impact in Europe 

has been seen in a short time; BIM software trends and practices began to carry out 

the work in Turkey gradually. In particular, as a result of the number of BIM 

software offices are increasing exponentially every year; it is possible to say that 

BIM software is going to be one of the important areas of the AEC industry in the 

near future. 

 

While BIM is differentiating the current functioning in AEC industries (conventional 

and computer-aided design process) it has created a unique working method; it has 

led to the transformation of functioning in the design, documentation and 

construction. 

 

In this case study; BIM software and its perception were investigated and analyzed 

through the practical determination of the current use of GMW Istanbul architectural 

office and Haramain High Speed Railways (HHSR) - Madinah Station project. Due 

to Turkish companies’ BIM usage levels differ in shop drawings of Haramain High 

Speed Railways - Madinah Station project; the case study has enabled to investigate 

and evaluate the interdisciplinary and different BIM levels of the firms and it has 

been useful for evaluating BIM use in today’s Turkey. 

 

2. RESEARCH METHODOLOGY 

In this research, the main research method to achieve results is doing interviews with 

professionals by pre-defined questions. These questions obtained by some literature 

review, modified and adapted based on the course material in the field of BIM 

applications. 

 

After selecting the case company as GMW Istanbul; initial questions were prepared 

and defined the interviewee who is Okan Akben, the chief BIM user of GMW 
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Istanbul. During the first interview; the goal was to understand current BIM usage 

level of GMW Istanbul and decide to focus on special areas to obtain more 

information. After the first interview, Haramain High Speed Railways – Madinah 

Station seemed to be the most appropriate project to be investigated further for this 

case study. 

 

Figure 1: Second GMW Interview: Ömer H. Çavuşoğlu and Okan Akben 

 

During the second interview, more questions were asked about GMW Istanbul, 

GMW International and HHSR – Madinah Station Project to collect more 

information. After the second interview, it has been collected enough information 

about architectural approaches of the project. To complete the case study and have a 

better understanding of the process workflow and management details about the 

project an additional interview was conducted with GrafCAD, a BIM consulting 

company, helped GMW Istanbul to manage Haramain High Speed Railways – 

Madinah Station project  process. In the last interview; Adem Özay, the founder of 

GrafCAD and Mehmet Şahin, the BIM operator and educator of GrafCAD were met. 
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3. INTERVIEW OUTCOMES 

3.1. GMW Architecture 

 

GMW Architects is a London-based architectural and interior design practice formed 

in 1949. The initials of the founding partners, Gollins, Melvin and Ward, represent a 

heritage of nearly 60 years of project experience on a wide range of building types in 

the UK and overseas (URL-1, 2013). 

 

While Mr. Ali Özveren Evrenay; founder of GMW İstanbul, was working for GMW 

London as a partner, GMW London had a project at İstanbul Atatürk Airport and he 

was appointed for this job. GMW London paid a special importance to this project 

and they decided to establish a temporary work environment (office) to control the 

site and provide coordination with The London office. As The İstanbul office showed 

higher performance attracted the Middle East businesses especially for its 

geographical position, GMW London decided to set up a permanent office in 

İstanbul. The relationship between GMW London and İstanbul is based on the 

sharing of profits. 

 

3.1.1. HR Hierarchy Staff of the Office and Technology Usage 

GMW Istanbul’s hierarchical human resources structure is simply shown at Figure 2. 

Ali Evrenay Özveren, who is the founder of the office is in highest hierarchical 

position. His partners Pınar İlki and Dicle Demircioğlu follow him in the positional 

authority. There are also project managers who manage project groups and processes 

within the help of senior architects and junior architects as operators: 

 

Figure 2: Hierarchical Structure of GMW Istanbul 
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GMW Istanbul has 30 professional employers: 28 architects and two documentation 

officers. Mastery in computing is an important factor in working for GMW Istanbul. 

In the office; AutoCAD, 3ds Max, Rhino, Sketch Up, Photoshop, Illustrator, Revit 

and Navisworks software are used. 

 

Mr. Okan Akben, a chief BIM user in the company, was generous to offer a 

summary of the experience and perception regarding BIM usage in the office. He 

described the benefits of BIM for the firm and explained how it improved and 

enhanced the speed, coordination and quality of design. 

 

Mr. Akben also discussed the obstacles against the full adaptation and application of 

BIM for the firm. As BIM is new in Turkish AEC market, there is an enormous 

resistance to adapt this technology; BIM related training also requires long time and 

effort. This training was initially provided in-house but it didn’t work. Then, 

Managers of GMW decided to hire experienced BIM users to overcome this 

problem. 

 

It was also stated that, at GMW Istanbul, BIM is used in particular tasks mostly as a 

3D representation tool for conceptual design, but Haramain High-Speed Railways 

Medinah Station has been an exception. Employer of Medinah Station project has 

made the company use BIM for creating integrated building models incorporating all 

disciplines in it. In this situation, GMW’s involvement with BIM in this project was 

compulsory. Under the pressure of the international market and global demands, 

GMW pushes its employees and seniors to spend more effort to achieve the BIM 

skills in order to improve its competitive advantage, both locally and internationally. 

 

3.1.2. The Strategy of GMW Istanbul 

The company’s objective is to design buildings, that have well-organized and 

efficient spaces, fit for their purpose, display clarity of expression of their functions 
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and possess individual identities. From the urban design perspective the firm’s aim is 

to create buildings and spaces between them, which respond well to their physical 

and social context and make a positive contribution to the built environment. 

The design team leaders are professionals in the tasks of consultation, project brief 

analysis, design management and co-ordination of the full team of design 

consultants, including specialists. The company offers a service which aims to 

clearly identify the client's requirements and ambitions at the outset and which charts 

an analytical and methodical thought process inspired by experience and intuition, 

aiming to generate optimum design solutions and aesthetically pleasing buildings. 

 

3.1.3. Previous Experiences 

There are many major projects implemented by the GMW Istanbul. Some of these 

are listed in Table 1. 

Transportation: Offices: Retail & Leisure: Hotel & Residential: 

IKIA Terminal 2, 
Sheremetyevo 

Airport, 

GEPOSB Administration 

Building, 

GEPOSB Administration 

Building, 

Milpa Bargylium 

Villas, 

PMBA Airport, Antalya Airport, 
Republic of Turkey: 

Chancellery Building, 

Planetarium & Exhibition 

Hall, 

Yeni Kilikya Resort 

Hotel, 

HHR Madinah Station, Vnukovo Airport, Vodafone Turkey, Vrbani III Shopping Mall, IC Green Palace Villas, 

SATGA, 
Ataturk Airport 

Extention, 

Şişli Mixed Use 

Development, 

Deutsche Bank Maçka 

Branch, 
IC Green Palace, 

AairBaltic Terminal, Ataturk Airport, Turkcell HQ Offices, 
Zirvekent Shopping 

Centre, 
Hotel Maçka, 

Riga Airport, Dalaman Airport, JPMC fit-out, Nasreddin Hodja, Gümüşsuyu Complex, 

Zin El Abidine Bin Ali 

Airport, 
Esenboğa Airport 

Istanbul Municipality 

Offices, 
Armada Shopping Center, 

Fenerbahçe Social 

Club. 

Aircraft Hangar, - Favori Jewellers, 
Abdi İpekçi Sports 

Centre. 

Milpa Bargylium 

Villas, 

Cairo Airport, - Deutsche Bank, - - 

- - British Council. - - 

Table 1: GMW Istanbul’s Architectural Experiences in Different Fields 

 

3.2. GrafCAD 

GrafCAD Computer was founded in 1994. Today; it is serving the AEC industry as a 

software seller, consultant and educator firm. The firm’s services and solutions 
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related to Architecture, Engineering and Construction Industry have been 

reorganized with the advancement of Building Information Modeling (BIM), being 

recognized as a fundamental solution platform. BIM brings about a revolutionary 

transformation for the construction industry (URL-2, 2013). 

 

While BIM-based solutions become imperative at the level of law in abroad; 

GrafCAD is replaced one of the first corporations that encountered BIM solutions to 

Turkey. GrafCAD contributes to support and consulting services such as BIM 

Management, Interdisciplinary Coordination, Business Process Management, 

Content Production, Software Customization, and Training. In this study, GrafCAD 

was the consultant in HHSR Madinah Station project. 

 

Adem Özay is the founder and manager in GrafCAD. He acts on his own initiative. 

There are also some professionals for sales department and consultancy. Apart from 

Adem Özay; BIM operators are employed depending on workload and projects (the 

number varies according to the related jobs). 

 

GrafCAD serves in a wide range of software due to being the seller of software 

products of Microsoft, Autodesk, Adobe and operates a training center. Its existence 

objective is "being friendly in the computer world". BIM management/consulting 

services, content production for Revit and Revit software customization are highly 

regarded services. They developed interesting add-ins such as 3d tag and stair 

numbers at previous versions to make Revit more efficient. 

 

From the aspect of GrafCAD; BIM offers very powerful and efficient solutions such 

as rapid drawings, 3d virtual building models, automated section, elevation and plan 

drawings and it provides multi-participated working environment for the process in 

construction industry compared to conventional approaches. According to GrafCAD; 

to achieve these solutions; corporations should reorganize their business and process 
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organizations in accordance with BIM. This situation mentioned above needs radical 

changes and regulations in the process in working methods, formation of employees, 

knowledge generating, knowledge using, and presenting. It requires reconstructing or 

creating their own standards based on BIM. BIM is not only a platform for the 

coordination of all project components but also it is a new approach which force its 

users to take their own positions and responsibilities within their professional role 

and hierarchy. This is why taking software education is not sufficient and adaptation 

needs having a consulting service for understanding the nature of the BIM and its 

own working processes. Otherwise; training attempts without understanding its 

nature lead to unsuccessful results which cause losing motivation. 

 

4. CASE STUDY: HARAMAIN HIGH SPEED RAILWAYS (HHSR) – 

MADINAH STATION 

The Haramain High Speed Railway is a major infrastructure project for the Kingdom 

of Saudi Arabia, connecting the cities of Makkah, Madinah, Jeddah and the 

developing King Abdullah Economic City (KAEC). The stations are conceived as 

gateways to each city, filled with places to meet, shop, eat and shelter from the sun. 

Altogether, the large, flexible stations will initially accommodate an anticipated 60 

million. This is expected to increase to 135 million passengers by 2042. 

 

Drawing on Islamic architecture, the design concept takes the traditional gateway 

arch form as the basis for its roof design. The design, common to all stations, 

features a sequence of 25-metre-high arches rising from the concourse, 

complemented by smaller 9-metre-high arches at platform level. Supported by 

freestanding structural trees, repeated on a 27-metre square grid, the arches connect 

to form a flexible vaulted roof. 
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Figure 3: Map of Haramain High Speed Railways Route 

 

Yapı Merkezi of Turkey together with Saudi Bin Ladin Group Consortium has been 

awarded the contract for turnkey constructions of the two terminus stations in 

Makkah and Medinah. GMW was appointed by Yapı Merkezi, to provide detailed 

design and construction documentation for Madinah station. 

 

The modular structure of the station, designed by Foster+Partners and Buro Happold 

JV, enabled the speedy delivery of a high quality construction. BIM was used as a 

3D design coordination tool to ensure a fully integrated approach to detailed design 

process. Therefore, the 3D model was created, managed and updated in line with the 

content and level of detail required progressively during all phases of the design 

process, to identify and resolve all interferences among building components before 

construction. 



10 
 

 
 

 

Figure 4. Renders from HHSR – Madinah Station Project 

 

In this report; the use of BIM on design and shop drawings of architectural and 

engineering firms, located in Turkey has been investigated for the HHSR- Madinah 

Station project. In the construction phase; iBIM (integrated BIM) models which refer 

to an integrated model from all necessary disciplines are used. This iBIM model was 

prepared by GMW and its partners. 4D and 5D simulations were developed and all 

drawings and data sharing needed in the construction process were shared with the 

construction site by this team. Photographs of the HHSR- Madinah Station 

construction site are shown at different time sequences in Figure 5. 
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Figure 5: Photographs of construction site from HHSR – Madinah Station Project 

 

4.1. Project Participants of the HHRS – Madinah Station 

Haramain High Speed Railways - Madinah Station project attracts multinational and 

multi-layered work groups. The workflow about the project will be explained in the 

next section. In this section, brief information about the architecture and engineering 

companies that contribute to section design and shop drawings will be given. Since 

GMW Istanbul and GrafCAD companies mentioned in detail in the Interview 

Outcomes section; these companies are not examined in this section. 
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 Foster+Partners, an architectural design office 

Foster+Partners is one of the most innovative architecture and integrated design 

practices in the world. Over the past four decades the practice has pioneered a 

sustainable approach to architecture through a strikingly wide range of work, from 

urban master plans, public infrastructure, airports, civic, and cultural buildings, 

offices and workplaces to private houses and product design. Based in London, with 

offices worldwide, the practice has an international reputation, with buildings on six 

continents. Since its inception in 1967 it has received more than 620 awards of 

excellence and won over 100 national and international competitions (URL-4, 2013). 

 

 Buro Happold, an architectural and MEP design office 

Buro Happold employs over 1,400 staff globally and has over 50 partners in 24 

locations worldwide. It has been recently voted the No.1 Structural engineer and the 

No.2 Building Services engineer in the Building Design WA 100 rankings 2013. As 

a result; it has been made a vast investment in people's continual development 

ensuring the teams reach and exceed their potential. The offices, their layout and 

design have been considered to make for the best possible working environments - 

encouraging multi-disciplinary integration and creative thinking. (URL-5, 2013). 

 

 Yapı Merkezi, a main sub-contractor company 

Yapı Merkezi, founded in 1965, aims at "creating and realizing construction projects 

that will serve humanity by creating happiness environments". Yapı Merkezi realizes 

projects of universal dimensions and always reaches her targets with the 

determination to complete every project by delivering products and services on time, 

within budget and with the specified quality. 

 

It has been engineered 39 million m² of structures with 1500 km of railways and 275 

stations in 35 projects, providing safe transport for more than 2 million passengers 

daily in three continents. 4300 km of waterproof pipeline provides clean water to 
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hundreds of locations in 40 countries and it has been produced 3000 kg/cm² strength 

concrete (URL-3, 2013). 

 

 Denge Mühendislik, a structural engineering office (shop drawing) 

Denge Engineering was founded in 1999. In the structural design and applications; it 

has been working on the projects which in the customers’ minds with the reality of 

the light of creativity, responsibility, knowledge, and experience. In the provided 

services; customer satisfaction is intended to be at the highest level (URL-6, 2013). 

 

 Dinamik Proje, a mechanical engineering office (shop drawing) 

Dinamik Proje provides project and consultancy services in the field of HVAC, fire 

fighting, smoke exhaust and positive pressurizing, sanitary and plumbing, rainwater 

drainage, irrigation, pool filtrations, treatment, grey water recovery, heat recovery, 

co-gen and three-gen, central vacuum cleaning and waste management, heat pumps, 

solar or thermal energy source heating and cooling, steam boiler houses, ice/cold 

storages, With their capability of using BIM and mastery in their own field, they had 

an important position in Turkish AEC industry (URL-7, 2013). 

 

 Vega Mühendislik, a electrical engineering office (shop drawing) 

Vega Mühendislik was established in order to design wide range of electrical 

projects of çivil sector, in 2008 in Istanbul. Vega was founded by Mehmet Yıldız, to 

implement 25 years of engineering experience and knowledge of the industry to the 

projects signed with Vega Mühendislik. Today many successful projects in domestic 

and oversea areas are added to the references besides Vega Mühendislik serves as a 

consultant in many large projects (URL-8, 2013). 
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 TESEM, a structural steel engineering office (shop drawing) 

TESEM was founded in 1988 with the goal of being an exceptional structural steel 

design and detailing company in Turkey. At that time the founders had more than 10 

years of experience on large scale construction projects, allowing them to observe the 

need for a design firm that is also knowledgeable in fabrication and erection. With 

this observation, TESEM was founded with the philosophy of gathering designers 

from multiple disciplines together, who also have a firm grasp of fabrication and 

erection methods. 

 

Currently, TESEM provides basic structural design, structural steel detailing and 

consultancy services to its clients. The extensive knowledge and experience of 

TESEM staff in fabrication and erection methods enables us to provide efficient 

designs, which reflect as time and cost reductions to our customers. We believe 

consistency in our clientele is a good measure of our success and we are honored by 

the high ratio of our return customers (URL-9, 2013). 

 

4.2. Workflow/Implementation of the Project 

This study focuses on the collaboration environment and integrated BIM operations 

in the Haramain High Speed Railways - Madinah Station project within the scope of 

GMW and its partners. Yet, it is always useful to see the organization from a larger 

perspective. Providing that explaining briefly; construction of the high speed line 

linking Mecca and Medinah via Jeddah and King Abdul Aziz International Airport 

(KAIA) has been divided into two main phases by Saudi Railways Organization. 

 

According to portal pipe website (URL-10, 2013); Phase I of the project consists of 

two packages, package 1 and package 2, and is expected to take up to three years for 

completion, that means it should be finished by 2012. Package 1 includes civil works 

such as construction of bridges, viaducts, retaining walls, subways, shafts, tunnels 

and embankments. Package 2 includes construction of the five passenger stations: 
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Mecca Central in Mecca, Jeddah Central and Jeddah Airport in Jeddah (KAIA), King 

Abdullah Economic City in Rabig and Knowledge Economic City in Medinah. In 

April 2009, $38m worth of design contracts for the stations were awarded to a joint 

venture between Foster & Partners and Buro Happold. In addition, in February 2011 

the station construction contracts were awarded to Saudi Bin Laden Group (Mecca 

and Medinah) and Saudi Oger (Jeddah and King Abdullah Economic City). Phase II 

of the project involves design, construction, operation and maintenance of the track, 

installation of signaling and telecommunication systems, deployment of rolling 

stock, power supply and catenaries (URL-10, 2013). More detailed construction 

contracts are shown in Table 2. 

 

 

Table 2: Construction contracts of HHSR Design, Infastructure and Construction 

 

As illustrated in Figure 6, Yapı Merkezi, one of the partners of the Saudi Bin Laden 

Group, undertook the construction job of Madinah Station. Conceptual design and 

engineering projects which are designed by Foster + Partners and Buro Happold 

were available. Yapı Merkezi started the process with selecting GMW Istanbul as a 

leader of shop drawing period. As a leader, GMW constituted the team who would 

work together within the integrated BIM environment. As explained in previous 
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chapters, team consists of Denge Mühendislik, Dinamik Proje, Vega Mühendislik, 

TESEM and GrafCAD.  

 

Project team faced two important problems at the start of the process. The first 

problem was that some members of the team such as GMW Istanbul, Denge 

Mühendislik and Vega Mühendislik had no experience in using BIM systems and the 

second one is, avaliable designers drawing files were in .pdf format which were not 

suitable for any CAD or BIM software. At that stage; GrafCAD who had a role of 

consulting the team as a BIM manager took the charge and started to model 

conceptual model in BIM system. During the conceptual modeling in BIM via 

GrafCAD, GMW hired Mr. Okan Akben as a BIM user for GMW. When GrafCAD 

completed the conceptual model, a revit server was built up at GMW Istanbul Office 

and related model shared with all partners via server. 

 

 

Figure 6: Workflow of the HHSR Madinah Station Project 
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After that stage, Okan Akben from GMW undertook the architectural shop drawing 

task from GrafCAD, and GrafCAD started to assist Denge Mühendislik in producing 

structural model and shop drawings. At the same time; via using the conceptual BIM 

model; Dinamik Proje, Vega Mühendislik and TESEM started to draw their own 

shop drawings. All the models gathered from firms in Revit server, were constituted 

the iBIM model with the consultancy of GrafCAD. 

 

At a later date the integrated BIM model situated in the Revit server, became very 

heavy to synchronize simultaneously, this situation slowed down the workflow of 

process. Project leaders decided to move related professionals to the GMW Istanbul 

Office to link their models and the server locally. After the final model coordinated 

by GrafCAD, GMW conducted clash detection test which resulted in ~2400 clashes. 

When all of the clashes fixed and every single data was inserted, GMW submitted 

the integrated model to Yapı Merkezi and completed their roles. 

 

Figure 7: Renders from integrated BIM Model of the HHSR Madinah Station Project 

 

4.3. Interoperability Issue and the Exchange Formats 

As a chance of using Revit mostly, GMW and its partners didn’t have difficulty in 

the topic of interoperability. GMW, GrafCAD, Denge, Dinamik and Vega used 

Revit. Only TESEM used TEKLA, non Autodesk product that can work with Revit 

directly. The only interoperability problem which couldn’t be solved, was the design 
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files shared as PDF. The files created by Foster+Partners and Buro Happold were 

PDF files. For this reason, related professionals had to redraw them for their own 

practices. Converting files from PDF to RVT was mentioned in the previous chapter. 

But as a graphical representation, data exchange formats and interoperability flow of 

the process is also shown at Figure 8.  

 

 

Figure 8: Data Exchange Flow of the HHSR Madinah Station Project 

 

4.4. BIM Challenges and Solutions 

As mentioned before; one of the main problems is to have a control over BIM 

systems. Most firms (except for Dinamik Proje and TESEM) didn’t have any 

experience with BIM. For a solution; GMW made an agreement with GrafCAD as a 

BIM consulting and management company. They were able to maintain their process 

under these conditions successfully. BIM needs time to be mastered on it, but, it is 

also possible to deal with it even if user is not a master. As Dinamik Proje assists 
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Vega Mühendislik in this case, collaboration may not only mean working together 

but also helping each other. 

 

Although Revit can do many settings automatically, some issues still remain missing. 

For example, it is not possible to open pipe channels automatically, it still does not 

draw columns scheme, busbar and cable canals. Although all these deficiencies can 

be solved with different extensions; Revit cannot do it alone at this stage. 

 

Another deficiency is, despite being able to account quantity, cost, entering every 

detail in numerous layers of material on a wall, it cannot draw plaster on the objects 

that belong to column family. 

 

4.5. Advantages of Using BIM 

First of all, BIM is one of the main condition of the tender bid process. Employers 

force designers to use BIM systems which provide them to control all the process 

before the construction. On the other hand; BIM has also a lot of advantages for 

designers which make process easier from the aspect of time efficiency, cost, 

mutualism, collaboration, clash detections (which reveals 2400 clash detection in 

their initial test) and controllability. If it is needed to sample it; architectural shop 

drawings of Madinah Project had been prepared by Okan Akben only. GMW 

declared that if there was not BIM, with one operator, it might take much more time 

to do. 

 

Another remarkable experience through the process was; as stated in the Terms of 

Agreement; employers wanted to be formed and presented the roof of the station 

prototypes that form of steel girders. After seeing BIM model and project that has 

been achieved by TESEM; they have been agreed the systems without seeing the 

prototype which saves a lot of time, cost and labor. 
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5. CONCLUSION 

As BIM has Level of Detail (LOD) property in its own structure, judging BIM has its 

own Level of Detail too. BIM is a system that has various features within the various 

perspectives. Individually, it is a great tool to represent, draw, calculate, revise, 

coordinate and visualization. On the other hand; it provides a great medium for 

collaborative team works locally or even globally. From another aspect; BIM assist 

its user from taking in a job to design, design to construction, construction to 

operation an even for demolition or renovation. 

 

According to the interviews; the main problem is the inadequate count of BIM users 

that exist in the AEC industry in Turkey. Learning, adapting and using BIM systems 

has still a barrier and Turkish industry is not able to pass it yet. This situation 

compels most of the firms to have an edge with BIM. The easiest solution obtained 

from interviews was adapting BIM in architectural and engineering education 

systems to train more component BIM users. 

 

As a result of this case study; BIM has a lot of powerful features which makes its 

obstacles weaker and worth to tackle with them. In near future; BIM-like system will 

be more crucial and at least for competing their global AEC competitors as 

American, European, Russian and Arabian AEC firms; Turkish firms will have to 

adapt BIM soon. 
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