
South Dakota State University South Dakota State University 

Open PRAIRIE: Open Public Research Access Institutional Open PRAIRIE: Open Public Research Access Institutional 

Repository and Information Exchange Repository and Information Exchange 

Electronic Theses and Dissertations 

2020 

Investigating the Feasibility, Procedures, Benefits, and Challenges Investigating the Feasibility, Procedures, Benefits, and Challenges 

of Using Mixed Reality in Construction Projects: An Electrical of Using Mixed Reality in Construction Projects: An Electrical 

Layout Case Study Layout Case Study 

Samjhana Shakya 
South Dakota State University 

Follow this and additional works at: https://openprairie.sdstate.edu/etd 

 Part of the Electrical and Computer Engineering Commons, and the Operations Research, Systems 

Engineering and Industrial Engineering Commons 

Recommended Citation Recommended Citation 
Shakya, Samjhana, "Investigating the Feasibility, Procedures, Benefits, and Challenges of Using Mixed 
Reality in Construction Projects: An Electrical Layout Case Study" (2020). Electronic Theses and 
Dissertations. 5015. 
https://openprairie.sdstate.edu/etd/5015 

This Thesis - Open Access is brought to you for free and open access by Open PRAIRIE: Open Public Research 
Access Institutional Repository and Information Exchange. It has been accepted for inclusion in Electronic Theses 
and Dissertations by an authorized administrator of Open PRAIRIE: Open Public Research Access Institutional 
Repository and Information Exchange. For more information, please contact michael.biondo@sdstate.edu. 



29 
 

 
 

 

Figure 14. Collaboration in SketchUp Viewer 

 

Figure 15. Collaboration in Trimble Connect 
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4.3 Summary 

This chapter presents the results of all the features study of the MR applications in 

the architecture and construction industry. The nine MR applications were identified 

through internet research. Nine out of seven were installed in two HoloLens and tested the 

result while the other two results were taken solely based on the internet research as the 

research team is not able to access the MR application for the HoloLens. The HoloLens 

was secured in the hardhat to be used on the site for constructional safety. The capabilities 

of MR application to be used on-site for architecture and construction purposes were 

evaluated and compared, including different view modes, utility tools, as well as 

collaboration features. From the experiment, it was found that Trimble Connect seems to 

be the most capable in various tasks among the evaluated nine applications, there was no 

single application that offered all desired features. Besides comparing the different features 

of the MR application, the limitation and requirement of the MR application for the 

architectural design and construction on the site were also discussed. The features like full-

scale adjustment, automatic alignment, and co-located collaboration are the key features 

for the MR application to be used for the design consultancy and construction industry.
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CHAPTER 5 WORKFLOW OF USING BIM MODELS IN MIXED REALITY 

For the architectural and construction use of HoloLens in the site, the team worked 

with the Thompson Electric Company. Thompson Electric Company provided the access 

to the Revit file of the Model. 

5.1 Preparation of Revit Files 

The BIM models contain all the drawings of architectural, structural, electrical, 

sewage, and sanitary detail which make the file difficult to access, view, and use in the 

HoloLens. Besides that, the storage capacity of HoloLens is just 64GB. And it became 

difficult to handle and transfer the file. Due to which the Revit model is modified and only 

included the information needed for the site. 

5.2 Manipulation and Export of Revit Models 

Since the information of the wall, door, and electrical layout was required for the 

site, only this information was manipulated and exported. The separate Revit model of wall, 

door, and electrical layout was created by turning off all the unrequired layer of the model 

and put only the required layer in the model. The wall of the model was cut to 1 to 2 inches 

in height by vertically cutting the model with section plane in Revit. Then, the wall, doors, 

and electrical layout were only exported to dwg file format from Revit. 
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Figure 16. Wall and Door Layout in Revit 

 

Figure 17. Electrical Layout in Revit 

5.3 Import and Handling with SketchUp Pro 

The exported dwg files were imported in SketchUp at once. The imported files of 

walls, door, and electrical layout were assembled into one and the assembled model was 

divided into a unit based on the area of the room. The site work becomes easier and the file 

becomes easy to access and handle if the model was divided into a different unit based on 

the area and space. 
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Figure 18. Cutting the Sketchup Model into Small Area and Room 

 

5.4 Uploading to HoloLens 

The HoloLens can access different BIM formats like SketchUp, Revit, fbx, Fuzor, 

and Prism based on the MR application. SketchUp Viewer and Trimble Connect support 

SketchUp file. The Trimble Connect is the most useful MR application, through the 

SketchUp Viewer was implemented in the site due to the accessibility and license problem 

of Trimble Connect. 


