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{Abstract}

The Building Information Modelling (BIM) is increasingly being used construction
projects, and it demonstrates its ability to improve the construction industry's
performance, However, its application in facility management still moderate and has
not yet reached the potential and expected full use. The most common problem facing
facility managers is the ability to access and manage the information. Information is
the key to operate existing buildings and most importantly is the ability to collect,
analyze, and handle it in an appropriate manner to be used for the facility management
phase and the entire building life. However, there is insufficient understanding of the
correct standards, processes and policies to be followed in the submission and
management of such data, a significant lack of professionals and lack of knowledge
of their software.

This study aims to explore the value of BIM and the challenges affecting its
application in facility management, as well as modeling and create an interface for
existing building to efficiently address the information required to manage existing
buildings and challenges to maintain a continuous data update.

The research methodology is based on descriptive method in tow sections:

1- Analytical method: Using a questionnaire to a sample of staff and engineers
in facilities management to detect the effects of applying BIM to facility
management and guideline to the case study.

2- Case study: Modelling the building of the Syrian Computer in Latakia

The research suggested a BIM model for an existing building and its transition from
CAD to BIM, including all asset’s information needed for maintenance and operation
processes in a digital format that helps facilitate the process of transferring and
updating information to a 3D environment. The research developed an interface
which act as a bridge between the various tools used to update, edit and link data from
and to the BIM model. Also, can be used by non -specialist maintenance teams by
linking in-form maintenance schedules with Excel data and digitally reviewing and
controlling assets on the cloud-based Autodesk Tandem platform to visual display,
update and manage data, with easy navigate and controlled access for all teams, and
finally to achieve an effective BIM model that serves and improves facility
management and can be updated during the building's life cycle.

Keywords: (BIM) Building Information Modelling, (FM) Facility Management,
(BLC) Building Life Cycle, (O&M) Operations and Maintenance, (LOD) Level of
Details/Development, As-built, (PM) Preventive maintenance, (CM) corrective
Maintenance, (DT) /Digital Twins, (IOT) Internet of Things.
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Parameter group:

Lifecycle Data ~

Parameters:

Parameters

First Time Installation

Installation Year Hew...

Last Maintenance Year

Lifecycle Properties...

Maintenance Cost

Periodic Maintenance

Replacement Cost Move...
Delete

Groups
Hew...
Rename...

Delete

Shared Parameters 4sla) — 8 5y0all

b LS 5l Joeadl Baaall culjiah L) dilia)
Manage ‘ Project Parameters ‘ Add

Categories - Select - Shared Parameters
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Parameter Properties

Parameter Type

(O Project parameter

(Can appear in schedules but not in tags)

(® Shared parameter

(Can be shared by multiple projects and families, exported to ODBC, and

appear in schedules and tags)

Parameter Data

Name:

Installation Year |

Discipline:

Common

Type of Parameter

Integer

Group parameter under:
Other ~

Tooltip Description:

Select...

OType

(@) Instance

Values are aligned per group type

Values can vary by group instance

Add to all elements in the selected categories

Export...

Categories

Filter list: | <multiple> ~

[JHide un-checked categories

Doors

Electrical Circuits

Electrical Equipment

Electrical Fixtures

Entourage

Fire Alarm Devices

Flex Pipes

Floars

Furniture

Furniture Systems

Generic Models

Grids

Levels

Lighting Devices

Lines
[ MEP Fabrication Containm
[ MEP Fabrication Ductwork
[T MFP Fahrication Hanners

Oo0o0o0oEO0000000®

Check All

Cancel

Check None

v

Help

Project Parameters dila) 9 5yall

Jsa¥) Jglaa esa Replacement Year s PM Date ¢se JSI aas bos s 2] sl

PM Date = Last maintenance year + Periodic Maintenance
Replacement Year = Installation Year + Lifecycle

Fields  Filter

Select available fields from:

Sorting/Grouping Formatting Appearance

: IS 5l

Doors M
Available fields: Scheduled fields (in order):
B Calculated Value X |- E:m::; and Type ~
E Type
Name: FM Date | t"'ark‘
eve
Height
Formula Percentage Width
Comments
Discipline: Common First Time Installation
‘I}j Installation Year
Last Maintenance Year
Type: Currency f Periodic Maintenance
3 PM Date
0] Maintenance Cost
e | Last Maintenance Year + Perlod\c| B Lifecydle ~
X
7B A
[ [ Jinclude elements in links
oK Cancel Help

L) ilaall Jylon

oLt 10 sy9all
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Microsoft Jee 48y i M) juaill LB claglas Ao (oind Al Dluall Jolaa jpras
Gkl Euaaty ~aus Allg [22] ®Autodesk Revit - DiRoots® plug-in S (<Excel®

SheetLink el JA (e ualaiVL BIM z3sais lehasys EXcel 8 5 yaal

REeHG-4-7-8 =

Architecture  Structure  Steel  Systems  Inset  Annotale  Analyze  Massing & Site  Collaborate  View  Mlanage  Add-ns  DiRootsOne  HotGear V-Ray Madify  Madify Schedule/Quantities (2] =

- v Autodesk Revit 2020.2 - Sc5-FM Madel - Schedule: PM Floars <« B 2 signin W @ -8 X

DiRGots sheetlink 1210 & Profile | Please Select > [0 B) ‘ EH; E|Z‘

Panellink

Modlel Categories  Annotation Categories | Elements | Scnedules | Spatial  Preview/Edit

Dara I Wiews
@ Whole Mdel ) Actve View Export Project Standards
Properties [¥] Select Schedules Parameters 7
Search £ | instance Type Read-only v “
) schedue V]PM Doors Search o
| PM Flaars Family and Type
Schedule: PM Floors ~|EREItTY | [ pM Fumitures Family
Identity Data H | (] P mterior Glazed Fartitions Type
View Template t] | [] P Lghting Fistures Mark
View Name —
| PM Plumbing Fitures Lewel
o | [v] L Hegnt
1, Wickth
Wl | [v]PMWindows Farst Time Instaliation
Fields. Edit (V| Room Schedule Installation Year
Fiter (] well Schedule Last Maintenance Year
Praperties help MDY | [ window Schedule Perioclc Maintanance
Project Browser - Se5-FM Model (==
PM Windows Mastenance Cost
Room Schedule Lifecycle
Wall Schedule Replacement Year
Window Schedule Humbsr
& D) Sheets (elly Name
(il A101 - Ground Flaor
(- A10Z - First Floor L=
H - A102 - Secound Floor Py
11 A104 - Third Foor Area
11 A105 - Forth Floor Floor Instalation Yaar
1) A106 - Sixth Floor
U AIO7 - I Views Hids un-checked schedules et Type (L=
1] AI08 - Sections
B Famiies Total number of selected schedules 10 | parameters
0l Groups Resel Valuss | Preview/Edi Import. v ‘ Export ‘
o R Lnks v
Zaom in or out using the Ctrl + mause wheel or Cirl + [+/-]. To reset ta the criginal zoom level { (i L 0 [ M nsin Model Ty E (A & Fo 100%
DiRoofs »/asiul Excel (ee 43 | Liluall Jolan prai 11 §ypall
A c Jac 209 Lf£ e L!} S _p
— ) P ———
DiRcots Sheetlink 1210 |xProﬂLe |Please Select v | m|B| ‘ [2+][_ @[
Model Categories | Annotation Categories | Elements = Schedules Spatial Preview/Edit Completed 100%
@ Whole Model () Active View () Current Selection [,L] ‘ Export Project Standards ‘
[] Select Categories Available Parameters Selected Parameters
<All Disciplines> v Instance Type Read-only v Instance.Type.Read-only v

Search Q Search ,O Search Q
7\ Analytical Columns
[ Analytical Nodes
[ ] ceilings
:\ Curtain Panels
:\ Curtain Wall Mullions

[ boors \Y

[ Floors _J

[ Furniture Model updated successfully. ‘ ‘
P Y.

7\ Generic Models
] HVAC Zones ‘ Ok

allv]

[ ] Lighting Fixtures
:\ Lines

:\ Materials

:\ Plumbing Fixtures
|| Railings

:\ Raster Images
:\ Rooms

:\ Sheets

[ ] Hide un-checked categories

|:\ Include Linked Files \:\ Export by Type ID Instance T, Type Read-only ‘ a | ‘ A ‘ ‘ v ‘ | h 4 ‘ ‘ &) ‘

Model categories selected 0 | parameters found © | parameters selected 0

DiRoots »/aiiuls Excel dac 4y5 (1o Liluall Jolan dlpicd 12 §ypall

‘Reset\/alues‘ it || mport « ‘ E
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String

Instance  String Elementid String Integer Integer Double

Identity  Instance Instance Instance Schedule Instance Instance  Instance Schedule Schedule
Data Identity Data Constraints Identity Data  Parameter Other Other Other Parameter Parameter
Marble tiles

001 Reception 40*40 2009 20 400000
Manager Marble tiles
002 Room 40*40 2009 20 400000
Marble tiles
003 Meeting Room 40*40 2009 20 400000
Ceramic tiles
004 Buffet 33*%33 2009 15 200000
Ceramic tiles
005 wC3 33*%33 2009 15 200000
Ceramic tiles
006 Rest-2 33*%33 2009 15 200000
Ceramic tiles
007 Rest-1 33*33 2009 15 200000
Ceramic tiles
008 wWcC1 33*%33 2009 15 200000
Ceramic tiles
009 wWC2 33*%33 2009 15 200000
Marble tiles
010 Entrence 40*40 2009 20 400000
Marble tiles
101 Reception 40*40 2009 20 400000
Marble tiles
102 Training Room 40*40 2009 20 400000
Marble tiles
103 Library 40*40 2009 20 400000
Marble tiles
104 Training Room 40*40 2009 20 400000
Marble tiles
105 Training Room 40*40 2009 20 400000
Ceramic tiles
106 Buffet 33*33 2009 15 200000
Ceramic tiles
107 weC3 33*%33 2009 15 200000
Ceramic tiles
108 Rest-2 33*33 2009 15 200000
Ceramic tiles
109 Rest-1 33*%33 2009 15 200000
Ceramic tiles
110 wcl 33*33 2009 15 200000
Ceramic tiles
111 wC2 33*%33 2009 15 200000
Marble tiles
112 Entrence 40*40 2009 20 400000

Lilslly il lusally Cipill lily g 3§y ) Y1 Gpilhal] o)y Liiligl) dilsall 6 Jpan
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Family and Type

M_Door-Exterior-
Double: D1-1
M_Door-Curtain-
Wall-Double-
Storefront: D2
M_Door-Interior-
Single-2_Panel-
Wood: D4
M_Door-Interior-
Single-2_Panel-
Wood: D4
M_Door-Interior-
Single-2_Panel-
Wood: D4
M_Door-Interior-
Single-2_Panel-
Wood: D4
M_Door-Interior-
Single-2_Panel-
Wood: D4
M_Door-Exterior-
Double-Full Glass-
Wood_Clad: D6

M_Single-Flush: D8
M_Single-Flush: D8
M_Single-Flush: D8
M_Single-Flush: D8

M_Single-Flush: D8
M_Door-Interior-
Single-2_Panel-
Wood: D4
M_Door-Interior-
Single-2_Panel-
Wood: D4
M_Door-Interior-
Single-2_Panel-
Wood: D4
M_Door-Interior-
Single-2_Panel-
Wood: D4
M_Door-Interior-
Single-2_Panel-
Wood: D4
M_Door-Interior-
Single-2_Panel-
Wood: D4
M_Door-Interior-
Single-2_Panel-
Wood: D4
M_Door-Interior-
Double-Pocket-
2_Panel-Wood: D6

M_Single-Flush: D8
M_Single-Flush: D8
M_Single-Flush: D8
M_Single-Flush: D8

M_Single-Flush: D8

Type

D1-1

D2

D4

D4

D4

D4

D4

D6
D8
D8
D8
D8

D8

D4

D4

D4

D4

D4

D4

D4

D6
D8
D8
D8
D8
D8

Level

Ground Floor

Ground Floor

Ground Floor

Ground Floor

Ground Floor

Ground Floor

Ground Floor

Ground Floor
Ground Floor
Ground Floor
Ground Floor
Ground Floor

Ground Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor
First Floor
First Floor
First Floor
First Floor

First Floor

First Time
Installation

2009

2009

2009

2009

2009

2009

2009

2009
2009
2009
2009
2009

2009

2009

2009

2009

2009

2009

2009

2009

2009
2009
2009
2009
2009

2009

Juail) A4Sy dilual) A4S Ahy ALl aa lel) Jolaa -

Installation
Year

2016

2016

2009

2009

2009

2009

2009

2009
2009
2009
2009
2009

2009

2009

2009

2009

2009

2009

2009

2009

2009
2009
2009
2009
2009

2009

Last

Maintena

nce Year

2022

2022

2022

2022

2022

2022

2022

2022
2022
2022
2022
2022

2022

2022

2022

2022

2022

2022

2022

2022

2022
2022
2022
2022
2022

2022

Periodic
Maintenance

PM Date

2024

2024

2023

2023

2023

2023

2023

2023
2023
2023
2023
2023
2023

2023

2023

2023

2023

2023

2023

2023

2023
2023
2023
2023
2023
2023

Mainten

ance

Cost

200000

30000

100000

100000

100000

100000

100000

150000
100000
100000
100000
100000

100000

100000

100000

100000

100000

100000

100000

100000

100000
100000
100000
100000
100000

100000

Ll o 5§y i)Y Cpolbl] Y Liligl) Lilual) 7 Jpan

Lifecycle

15

15

15

15

15

15
15
15
15
15

15

15

15

15

15

15

15

15

15
15
15
15
15

15

Replacem
ent Year

2024
2024
2024
2024
2024
2024
2024

2024
2024
2024
2024
2024
2024

2024
2024
2024
2024
2024
2024
2024

2024
2024
2024
2024
2024
2024
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Replacement

1000000

1200000

500000

500000

500000

500000

500000

100000
500000
500000
500000
500000

500000

500000

500000

500000

500000

500000

500000

500000

800000
500000
500000
500000
500000

500000
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:Autodesk Tandem dwais Ao Aal) Jiaad cijglad

:& < dgdaa (_,,_}1;.4 t_ﬂ.u; ;L&Jl

CREATE NEW FACILITY

Facility Name Facility Image

5c5- Lattakia

Facility Template

Sample Template - Masterformat ~
Project Name Facility Owner
BIMM-PR-F22 Owiner

Facility Address

Lattakia-Alkamilid

w/‘fb ol L/ 13 Sysuall

.Add Model (s IFC 51 RVT disas z3saill Jraad &
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T AUTODESK Tandem Facilities Manage

<

VIEWS X

Filters

<&

sl

v 5 w
| T R U R

K ix {@©

Charts

0]

History

B

Inventory

/ , I’ % 7
’ 7 3 3 - I3 \
” » - 2 \

/AN
&

Ué)‘; QM;L&LJ‘/14§J}AAJ/

le e
Distance —

| — ]

]
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o ——

i |

s .’214’ -,
Ty .

dmiall o ulidl) 510] 15 5)0all

85



Gingll Laad) U1 Joadl)

DI 8 S5 LS el Ladailly clabadly Jpall reilid o)l 3 bl Tandem ol
) S clalually Joa) a8 5 Joeal) o Cuny i) 3¢ (g kil
ol cily e sl 2

Glual) ¢Las) xie 5,4l Facility Template (385 Jsadd Classificationcliviss dalea) o Say
iy Jsay) aalaiil Assembly Code ue s dila) SIS ((MasterFormat e i adicl)
gaillag

il (e 20na il 5f (e A Al J5esl) IS Gige (e Fillter Salsl DA (o
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T AUTODESK Tandom Manage

FILTERS

= =3
D [] sowrces
o | 4ok
[E3)
"

adme

B =] s

s 201 oo

I

Charts

[7] Cassifcations

AUTODESK Tandem Facilities Manage

’7| Assembly Code

"—’] 5 Services -

INVENTORY Follow selection Show tagged assets ([ «
™ > Equipment and Furnishings
E A Name Level Rooms Classificat... | Assembly ... | Category ... 1 Height (c... |Installatio... | Last Mainte..] Lifecycle Periodic Mai.
I/_/ m 5 M_Curtain... | Ground Flo... | | vairndrowsi | 1) 195,,2,0,09 2020 18 3
charts M_Curtain... | Ground Flo... | ‘ Windows i 195 | 2009 2020 18 3
Q & @ m_curtain... | Ground Flo... 085000 | B2020.10 | Windows | 220 | 2009 2020 18 3
@ = Revit Categories 7 RIS R AR © AR 55
M_Curtain... | Ground Flo... | 08 50 00 B2020.10 | Windows 195 | 2009 2020 18 3
ROy, Ceilings M_Curtain... | Ground Flo... | 08 50 00 B2020.10 | Windows | 195 | 2009 2020 18 3
WY L L TS
@ ["] Curtain Panels ¢ | M_Curtain... | Ground Flo... 08 50 00 B2020.10 | Windows | 195 | 2009 2020 18 3
[Pt = LT~ R [
wentosy M Curtair Firoind FIEA | QB SE) 00 \er_ldc_)_wsﬁ . _2_(1.09 2020 18 3
M_Curtain... | Ground Flo... 08 50 00 B2020.10 | Windows | 195 | 2009 2020 18 3
M_Curtain... | Ground Flo... /085000 | B2020.10 | Windows | 105 | 2009 2020 18 3
M_Curtain... | Ground Flo... 08 50 00 B2020.10 ‘ Windows : 220 ‘ 2009 2020 18 3
M_Curtain... | Ground Flo... 08 50 00 B2020.10 | Windows 195 ‘ 2009 2020 18 3
M_Curtain... | Ground Flo... | 08 50 00 B2020.10 \b Windows 195 } 2009 2020 18 3
M_Curtain... | Ground Flo... | 08 50 00 B2020.10 ; Windows 195 } 2009 2020 18 3
M_Curtain... | Ground Flo... 08 50 00 B2020.10 | Windows | 195 ‘ 2009 2020 18 3
M_Curtain... | Ground Flo... 08 50 00 B2020.10 ‘ Windows | 195 ‘ 2009 2020 18 3

ReVit (a s3ysiuall il ga (risall Lia sl ol lolly Sleil e e 18 Sppual

87



Gangll Laad) Y1 A Lol

Oaly Al e Baliall aads Lo Jgag) wii an Al Greadiw dila) 5e daldl ig
C_'u.a :LJLQ.C d:\@.‘.n:lj QLIL'L}S\ qu S\AM\} d:u.&ﬂ\ GG.LJA dj.o.aj 5;1,65 .‘\.l)] ‘_,J\JSLD cQLq}L.AS\
ADD MEMBER 2\_11:\.\4]!3 *. - ‘ ZJA‘)A dbL Jba‘

i ®) User Service
)

Email*

Email

Permission

(33 Head
" Can view facility, cannot modify its content

e Edit
Can view and modify facility, cannot upload new content

Za Can view and modify facility, modifyfupload content and invite others, cannot delete facility
I o Account Admin
=& Al permiszions of Manager plus can edit permissions and delete facility
Dn Lol AT o decriall (poriive D8L)]9 §jgeall
b Aaggaall Lluall Jglaa ) deaiall 38y syaiall clinailly clilead) Ja Lluall 353 Say
-4t DiRoOts ddaulss Revit z3gail 8) yaall Jglaaldl sale] o5 (a9 Excel das 485

Jasll dils (oSl Tandem daie ) cliassll Jin Update Source el Da e sl

.Sﬁgﬁ.: 2\.11:\.;.4 §)‘9J i.l.flj

T AUTODESK Tandem Facilities Manage
v SOURCE FILES + Import Model
Filters
v SCS Lattakia w ©
E> X3 Update
Assets
t
ROOM ASSIGNMENT Bl Delete €
Files

Bound by upper floor slab

@)

Docs Skip ceilings, walls, and floors

;L.A.m.//u_b Jia&j/c.z}auj/ L_u_b.:" 20 é}..a.//
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