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Abstract

Building Information Modeling (BIM) has emerged as a transformative technology Acrticle history:

in the construction industry, offering numerous benefits such as improved Received: 05/01/2024
collaboration, increased project visualization, and increased efficiency. The Revised: 02/02/2024
integration of Building Information Modeling (BIM) and Augmented Reality (AR) Accepted: 18/04/2024

technologies into maintenance processes offers significant potential to increase
efficiency, accuracy and effectiveness in facility management. By combining the
virtual representation of a building's design and construction data through BIM
with real-time visualization and contextual information provided by AR,
maintenance personnel can access comprehensive and up-to-date information
about the building's components, systems, and maintenance history. This
integration enables maintenance teams to efficiently plan and execute tasks by
overlaying digital models onto physical spaces, allowing them to identify
equipment locations, access relevant documentation, and identify potential issues
or visualize the repairs needed. Augmented reality-based maintenance apps can
provide step-by-step instructions, highlighting specific components or areas that
need attention, while providing real-time access to relevant technical specifications
or instructions. In addition, the integration of BIM and AR facilitates remote
collaboration between maintenance teams by enabling real-time communication
through shared digital models. This capability allows specialists to remotely guide
on-site technicians during complex maintenance procedures or troubleshooting
activities, reducing response time and minimizing downtime. In this research, an
approach to combine building information modeling and augmented reality in
order to facilitate maintenance has been investigated. In order to implement the
proposed approach, Unity software is used, which is developed using C#
programming language in Visual Studio platform. Its final output is a new
approach to facility maintenance based on augmented reality, which is
implemented using an augmented reality application.
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bd File Edit View Git Project Debug Test Analyze Tools Extensions Window Help  Search (Ctrl-0) P Solution1 Signin &, = x
fe-o @G- @Ml W@ i == - 3
Two_Point_Place.cs One_Paint_Select.cs One_Point_Place.cs Main.cs [NEX=EId ChangeHeight.cs Two_Point_Select.cs - &
[#] Miscellaneous Files -| #3Info ~| @ FromMovelP - %

22 int layermask; al

23 =) void Start()

24 {

25 TextInfoProgress.text = "";

26 TextInfoMaintenance.text = "";

27 layermask = LayerMask.GetMask("ModelObjects");

28 TextInfoProgress.text = "<b>Progress Infarmation</b>";

29 TextInfoMaintenance.text = "<b>Maintenance & Spec.</b>";

30 }

31

22 = veid Update()

33

34 = if (CanvasInfo.activeSelf==true &8 Input.touchCount > @ && Input.touches[@].phase == TouchPhase.Began)

35

36 Ray ray = Camera.main.ScreenPointToRay(Input.GetTouch(®).position);

37 RaycastHit hit;

28 = if (Physics.Raycast(ray, out hit, Mathf.Infinity, layermask))

39

40 ] if (hit.collider.gameObject.name== "POOL-TYPE2-VER@L-STOP WORK")

42 TextInfoProgress.text = "<b>Progress Information</b>" + System.E nment.NewLine + "Actual % complete = 35%" + System.Environment.NewLine + "Planned ¥ Comp.

43 TextInfoMaintenance.text = "<b>Maintenance & Spec.</b>" + System ronment.NewLine + "Name: " + System.Environment.NewLine + "Sludge Scraper Bridge #1" + S

a4 }

45 E] else if (hit.cellider.gameObject.name == "POOL-TYPE2-VER@1-STOP WORK 1")

a6 {

a7 TextInfoProgress.text = "<b>Progress Information</b>" + System.E nment.NewLine + "Actual ¥ complete = 25%" + System.Environment.NewLine + "Planned ¥ Comp.

48 TextInfoMaintenance.text = "<b>Maintenance & Spec.</b>" + System ronment.NewLine + "Name: " + System.Environment.NewLine + "Sludge Scraper Bridge #2" + S

49 }

58 ] else if(hit.collider.gameObject.name == "POOL-TYPE2-VER@L")

51 {

52 TextInfoProgress.text = "<b>Progress Information</b>" + System.E nment.Newline + “"Actual % complete = 31%" + System.Environment.MewLine + "Planned ¥ Compl

53 TextInfoMaintenance.text = "<b>Maintenance & Spec.</b>" + System ronment.NewLine + "Name: " + System.Environment.NewLine + "Sludge Scraper Bridge #3" + 5

54 }

55 Bl else if(hit.collider.gameObject.name == "POOL-TYPE2-VER@L")

56 { -
100% - © Mo issues found ] -9'_'- T eee— T o T T GE'tO SEMNgy 10 -Er-m CM-W SPC -E-RLF
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o Scheduled date:
‘Work order list: 2022-07-28

Level: *Check the 23 Level:
Ground temperature of pipes Ground
Zone: Zone:
Engine room * - Engine room
T b Ch'eck the sealing F 25
i 145378 of pipes 1453753

¥ Work order A ‘Work order

= type: [l *Check the rotation 'P{'P'{

. Maintenance epair
Asset name: of the valves Asset name:
Valve i
Asset type:
Mechanical
Assigned group:

Scheduled date:
- 2022-07-27

* *Check the leakage
- of valves

Asset type:
Mechanical
Assigned group:

e (< -

= IS T T 54\ -
Sl e
52 & Ik cntertoxt..

4l y5590 009381 Conally 138l 5 5 I8 g2 4y (gus s £ JSS

E

|
V.

I BEROUND FLOCR (2)

Assigned group:
Group A

Work order
preparation:
Ready

‘Work order list:
Checked

Mainenance date:
2022-07-28

Maintenance cost:
10008

Status:
Maintenance

Dimension: 30 cm
Producter: BTS Co
Cost: 18008
Vendor: BTS shop
Serial Number:
143-875

Model: Pipe A
Material: Steel
Made in Germany
Zone: Engine room
Production year:
2021

Maintenance period:
3 months

Type: Pipe

(71 { Enter text.
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Information

Scheduled date: Scheduled date:

Work order list:

= 2022-07-27 2022-07-28 e e —
Level: *Check the : Level: 4
Ground temperature of pipes Ground
Zone: Zone:
Engine room * 2 Engine room
Asset ID: Ch.e ck the seahng Asset ID:
g 145378 of pipes 1453753
Y Work order : Work order
¢ - type: . *Check the rotation 31“‘:_
LW L . Maintenance epair
4 ?._ 4 Asset name: of the valves Asset name:
e 2y Valve ; Pipe
Asset type: *Check the leakage Asset type:
Mechanical - of valves Mechanical

- Assigned group: Assigned group:

\

8

“
\|
4

gv
{\

Status

0
N
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Dimension: 30 cm
Producter: BTS Co
Cost: 18008
Vendor: BTS shop
Serial Number:
143-875

Model: Pipe A
Material: Steel
Made in Germany

Zone: Engine room
Production year:
2021
Maintenance period:
3 months

. Type: Pipe
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