
 

 

 

ISTANBUL TECHNICAL UNIVERSITY 

GRADUATE SCHOOL OF SCIENCE ENGINEERING AND 

TECHNOLOGY 

ARCHITECTURAL DESIGN COMPUTING PROGRAM 

 

 

 

MBL607E / BUILDING INFORMATION MODELS 

INSTRUCTOR: Prof. Dr. Salih OFLUOĞLU 

 

 

 

HYBRID USAGE OF BIM 

A Case Study with Autodesk Revit and Rhino on Aydos Terasları 

Project of Tres Architects 

 

 

M. Onur Savaşkan / 523121009 

Saman Tinati / 502121135 



1 
 

 

 

 

 ABSTRACT 

 

Traditional building design largely relies on two-dimensional drawings 

(plans, elevations, sections, etc).  Although these two-dimensional drawings are quite 

informative, the developed sector expects more in a much lesser time period. The use 

of these traditional techniques in design of modern buildings fails to provide 

flexibility and easiness which are required for those complex structures that spread 

on larger areas.  At this point, BIM appears as an innovative approach to meet the 

demands of today’s architecture and construction sectors. 

As an intelligent model-based process, Building Information Modelling 

(BIM) is a practical system which used to manage building and infrastructure 

projects in a more efficient way. 
1
On the other hand, there are several reasons that 

BIM has not adapted to the sector although it became the future of construction. 

However, despite of those problems, the new impulse, advantages and benefits that 

the system offers are enough to break negative thoughts. 

The purpose of this paper is to examine BIM during the design stages of an 

architectural project development. The design capabilities of BIM will be 

demonstrated on Sancaktepe Aydos Terasları Project of Tres Architects. The project 

involves the use of some innovative design methods that involves BIM, geometric 

modelling software and hybrid use of both. 

1. INTRODUCTION 

The examination of development process of designing is more informative 

than the ultimate product itself. Therefore, it will be explanatory to discuss the 

processes and project development system of Tres Architects which has little 

                                                           
1
 http://usa.autodesk.com/building-information-modeling/about-bim/ (Last Access: 08/01/2014)  
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experienced office in the field of BIM, in order to approach the matter in a more 

broad perspective. 

2. OFFICE 

Tres Architects was founded in 2001 by Nuzhet Albayrak in Istanbul. The 

office works in the areas of architectural design, multi-disciplinary design 

management and consulting.   

  

 Tres Architects have designed a wide range of projects from small scale of a 

private villa to large scale projects such as apartments, luxury residences, shopping 

centers, office buildings, industrial buildings and also urban design which are located 

in Turkey and several other countries. To give an example of their well-known 

constructed projects, Ihlas Kristal Şehir (770.000 m²), Inanlar Terrace Mix (164.000 

m²), Iz Tower (21.204 m²), Akbatı Beyaz Kule (23.000 m²). Also a number of their 

projects are currently under construction. 

 

 Tres Architects is a mid-scale office with nine employees. So, a workflow 

which structured by different departments is not required. Besides of 

departmentalization, an effective hierarchic formation does not exist. Generally, by a 

flexible distribution of work, all the architects in the office work for each project 

collaboratively. 

 

3. DESIGN PROCESS 

3.1  Conception 

The investor company organized a small competition in the last quarter of 

2013 by requesting projects from four different architectural offices. Tres Architects 

participated in this competition by creating a project alternative. And then, the 

company decided to put the project “Aydos Terasları” created by Tres Architects into 

practice. 

This project that was to be constructed in Sancaktepe, Istanbul, is almost 

developed by Tres Architects at the time when the investor company specified their 

demands. The intention of the company was to construct a new living space that 
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consists of 850 – 900 quarters.  In addition to this, social facilities such as shopping 

centers, restaurants, sport fields, kindergarten, parking lot and garage are also 

included to the project in order to increase the value of this new living space and to 

meet the demands of prospected customers. 

3.2 First Decisions 

The design process is initiated by hand-sketches for main decisions. The main 

principles were appointed according to residing, locating and orientation. In these 

main decisions, settlement plan of masses is simply tried to be created by using 

Autocad primarily. 

 

Figure 1. Project Site 

The area that the project is to be constructed in Sancaktepe, İstanbul is 

neighboring the urban texture to the north and Aydos Forest to the south. In this 

sense, one of the earliest decisions was to orient the apartments as much as to the 

view of forest. For this purpose, Revit was used for mass tryouts. In this way, the 

masses were organized; heights and their relations were arranged.  
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Figure 2. Mass Tryouts 

 

After that, it had been decided to produce two different alternatives with some 

shared parameters.  

 

Figure 3. Process 
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3.3 Alternative 1: Revit as the primary design tool  

First and the biggest reason of deciding to produce this alternative with Revit 

was limited time and manpower. After the first design decisions, all the following 

steps could be imagined. The first step was that Revit enables us to work with masses 

easily. Once the balance of the masses to be constructed is decided, Revit is a 

practical tool to transfer it into an architectural concept. It is also an effective 

solution for 2D architectural drafting and 3D model which is needed later. 

 

Figure 4.First Mass Tryouts with Revit 

 

 

 

 

Figure 5. Shadow Tests 
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Once the decisions of mass and location had been made, masses were 

converted into architectural elements by Revit. In Revit, it is possible use the 

surfaces to create walls, floors or roofs. Also, in order to increase the number of 

surfaces, masses could be sliced. Therefore, creating levels is genuinely easier while 

working with masses. 

 

Figure 6. Masses are Sliced to Create Floors. 

After the slicing of masses, plan types were to be created on the levels. These 

modular plan types were set up by linking to the main folder.  

 

Figure 7.Module 1 (1+1)(3+1) 
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Figure 8. Module 2 (2+1A)(2+1B) 

 

 

Figure 9. Modules are Started to be Placed. 

 

3.3.1 Role of Revit 

Revit was used in both the creation of this alternative and all the way 

throughout the designing and development of the project. Also all the application 

drawing of alternative which are selected apart from the design process are still in the 

stage of being completion. 
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3.3.2 Advantages of the Revit at the Design Stage 

Because the created model is based on BIM, it gives the opportunity to 

instantly observe, review and make changes thanks to its ability to generate sections 

and 3D model in the designing stage. Besides, all necessary architectural drawings 

(plan, section, elevation) and 3D model was acquired. This also gains great time for 

presentation stage. By using Revit, it can be possible to basically observe their 

shadow effects of masses on each other. Because it is a big scaled project, to have a 

possibility of a team working on a same operation at the same time is important. 

Another significant feature is its ability to work in cooperation with “Links”. Due to 

conceptual decision, each apartment was created in modular shape apart from the 

main folder. Because these “Links” are solely linked to the main folder, the folder 

was prevented to become heavier.  

 

Figure 10. Final View of Alternative 1 

 

3.4 Alternative 2: Rhino as the Primary Design Tool 

The other alternative design stage was built with Rhinoceros and Grasshopper 

plugin. Rhino was selected for this project due to its features such as vectorial 

structure, scripting capabilities, simplicity and speed of workflow. In addition, visual 

presentation flexibility was a contributing factor. Both conceptual modeling and 

development of application project were done in Rhinoceros to some point.  Though, 
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point details, structural detailing and material were done in Revit. The result was 

transferred into Revit in order to initiate architectural project designing.  

As the most interesting feature of the project site, Mountain Aydos has 

provided the main idea for the project. The shapes of the mountain have been an 

inspiration for building masses. The forms that provide better landscape have been 

generated. To avoid monotony, parametric design tools have been utilized in general 

form as well as in landscape plan and façade. 

 

Figure 11.Inspiring Facade Example      Figure 12. Different 
Heights 

 

 

Figure 13. First Mass Tryouts with Rhino 

 

Mostly for controlling curved geometry and facade design some scripts are 

used in the project. Also it is possible to manually model the outcome but would 

have been much more time consuming and hard to edit afterwards.  
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Figure 14. The Script that Constructed by Grasshopper Plug-in 

 

 
Figure 15. Facade Tryouts with Rhino 

 

3.4.1 Transfering/Specific Rules 

 

Rhinoceros is a very talented software which has a great flexibility. This 

flexibility brings more opportunities at the design stage. Since Rhinoceros Model and 

Grasshopper script used for developing it are not BIM models, they do not contain 

any architectural information such as material properties and point details. And 

architectural projects are not formed with just a cover shell. We need to show several 
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plans, sections, details etc. Although detailing the project further in Rhinoceros is 

possible, doing it in Revit is more efficient.  

 

Figure 16. Flowchart of the Transfering 

Design is completed with Rhino.  

 

Figure 17.Completed Shell Design 

Simplified for Revit  

 

Figure 18. Simplified for Revit 
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Saved as ACIS (*.sat). 

 

Figure 19.Saving as ACIS(*.sat) 

 

In Rhino components can quickly be created to be used as Revit families. We 

can import geometry into a Revit family .rfa that could be used in a project. There 

could be several reasons for creating the project in Rhino and then importing it into 

the Revit.  

· The makeup of the project team - a team member could be skilled Rhino user and 

can produce several components faster. 

· It’s the first design iteration and the components do not need to be parametric. 

· The component could have unique geometry and it’s easier to create. 

· The design of the component is complete and will not be iterated anymore. 

Rhino geometry is optimized subsequently. Curves drawn to create surfaces 

should contain the minimum number of control points (the points that you use for 

manipulating the mass)  that will accurately describe the intended shape. 
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 Rebuilding surfaces after their initial creation to reduce control point count 

was to be considered. Experimenting with the number of control points and using the 

Preview and Max Deviation buttons to arrive at the preferred balance between point 

reduction and deviation from the original surface was the next step. 

Three sided surfaces and singularities should be avoided because Acis/SAT 

does not support this type of surface. For example when creating a planar surface 

from three open surface edges its advised to use Cap Planar Holes – this will create a 

trimmed rectangular surface.Acis/SAT recognizes only solids so its necessary to 

have closed polysurfaces and check for open edges using the Naked Edge display 

(Analyze > Edge Tools >Show Edges) tool. 

 Opened a new Project on Revit 

 

Figure 20.Opening New Project on Revit Interface 

And inserted the “.sat” file into new Revit project. 

 

Figure 21.Inserting *.sat 
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Figure 22.The Final Transferred Form in Revit 

 

3.4.2 Differences Between Rhino and Revit and The Features of Each Program 

Rhinoceros is a modeling tool which is not specific to a profession, 

specializes in free-form, non-uniform rational B-spline (NURBS) modeling 

commonly used for industrial design, architecture, marine design, jewelry 

design, automotive design,CAD / CAM, rapid prototyping, reverse 

engineering, product design as well as the multimedia and graphic design industries. 

Its use is more flexible but does not have special features to back up architectural 

design and modeling. It has a strong scripting back up with Grasshopper and Python 

script, which makes it very capable while modeling complex procedural geometries 

and has gained a lot of popularity in the architectural community allowing designers 

to analyze and quickly iterate several building form options.
2
 

Revit on the other hand is a BIM software which has a version specific to 

architecture. In Revit Architecture the model that is built is more than just geometry 

and contains information such as material and layering which are crucial for 

                                                           
2
 http://buildz.blogspot.com/2011/01/joe-k-working-with-rhino-and-revit-part.html (Last Access: 

08/01/2014) 

http://en.wikipedia.org/wiki/Industrial_design
http://en.wikipedia.org/wiki/Architecture
http://en.wikipedia.org/wiki/Jewelry_design
http://en.wikipedia.org/wiki/Jewelry_design
http://en.wikipedia.org/wiki/Automotive_design
http://en.wikipedia.org/wiki/Computer-aided_design
http://en.wikipedia.org/wiki/Computer-aided_manufacturing
http://en.wikipedia.org/wiki/Rapid_prototyping
http://en.wikipedia.org/wiki/Reverse_engineering
http://en.wikipedia.org/wiki/Reverse_engineering
http://en.wikipedia.org/wiki/Product_design
http://en.wikipedia.org/wiki/Multimedia
http://en.wikipedia.org/wiki/Graphic_design
http://buildz.blogspot.com/2011/01/joe-k-working-with-rhino-and-revit-part.html
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architectural projects. building elements (walls, floors, roofs) have relationships 

between one another. In Revit a project is being assembled as if it will be built, 

documenting it, leveraging the ability to quantify components and, most importantly, 

making real time design changes. 

It comes down to what the users’ design goals are and what they are trying to 

accomplish. Several different scenarios could be imagined such as creating specific 

family components (furniture, curtain wall elements) in Rhino to be scheduled in 

Revit or making a building form in Rhino to host and associate building elements 

(wall, floors) in Revit or even exporting the context of a Revit project to model 

specific elements like a complex roof in Rhino to then be re-imported into Revit. 

Both of these applications can work well together side by side as long as the team 

knows what they are trying to accomplish. 

3.4.3 The Influence of Revit on the Design Process 

The main reason in the usage of the Revit application was mostly due to 

construction project detailing. The capabilities of the softwares were not an obsticle 

and a reason for the use of both. It resulted to the development of the project further, 

detailing and planning it to fit the software and budget. 

 

Figure 23. Architectural Drawing in Revit 
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Figure 24. Final View of Alternative 2 

 

3.5 Rendering Issues 

3.5.1 Accuracy of the Model 

For example, in dividing by intersection a complex surface baked in rhino, 

and imported in Revit, the coordinate system is so different from Revit to Rhino that 

even though the same origin can be kept, it is not possible to check the location of 

the intersection point from one soft to the other. 

Now the question occurs; How accurately is the shape tranlated? And How can the 

accuracy be checked? 

Its possible to check the placement of specific areas/elements/points using spot 

elevations and spot coordinates. For translation accuracy, exporting the file again to 

solid DWG and importing back into Rhino is recommended. Putting the import in the 

same place as your Rhino form. 

3.5.2 Applying Material to the .Sat File 

For adjusting the material in the project's Object Styles>Imported Objects 

dialog 
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Also, if it is a solid, in 2014 and Vasari Beta 3 you can explode imports in 

Families to become Revit elements. 

3.5.3 Resolving Issues with the Geometry 

If the results are “funky” geometry (if the shapes are not smooth and have 

bumps)   as the result of conversion, it’s recommended that it should be transfered to 

DWG instead of ACIS. 

The main benefit of going through DWG is that it has the option of 

maintaining the layers set up in Rhino. This will provide an additional 

visibility/graphics control in the Revit environment. 

Also, there seems to be a growing interest and development in converting from 

Rhino directly to IFC, which may be yet another future alternative for going from 

Rhino to Revit. 

4. CONCLUSION 

The collaboration of softwares may be benificial in some cases, it might be 

possible to acheive any type of mass in Revit, but it seems easier and faster to 

acheive more sophisticated masses in Rhino. In this case the geometry is easily 

obtained by writing a script in Rhino, then it is converted to Revit which has a 

broader ability in structural details and calculating attributes. The most important 

step when exporting a model from Rhino to Revit is the preparation. It is paramount 

to optimize the model. The geometry will become one object in Revit, making it 

impossible to add different materials to different parts of the imported geometry. 

Although there might be some problems in the transitions, the process saves a lot of 

time and manpower.
3
  

In conclusion, there seems much interest in the collaboration of BIM 

softwares with other graphical and parametric softwares, it can be predicted in the 

future there will be a more user friendly and more broader series of options for 

transitions. We have discussed some different workflow scenarios and ways to 

                                                           
3
 http://wiki.bk.tudelft.nl/toi-pedia/Export_Rhino_to_Revit (Last Access: 08/01/2014) 

http://wiki.bk.tudelft.nl/toi-pedia/Export_Rhino_to_Revit
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leverage the power of Revit Architecture with Rhino & Grasshopper. The goal of this 

document is not to show case one solution over the other, but to demonstrate how 

they can work together for the benefit of the project.  


