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Maintenance management has a major role in developing and improving the performance of
service buildings. Therefore, in this research, building information modeling was used to improve
the efficiency of maintenance management by applying BIM to a university building to obtain
detailed and accurate information about the building’s components and linking the building’s
maintenance data to its elements. Through the capabilities and flexibility of the Revit program,
which is clearly reflected in the ability to add parameters to the elements in addition to the (basic)
operational parameters, and thus sort the maintenance data according to the components of the
building and model it to turn into information that is extracted, analyzed, and excavated for the
implicit knowledge in it to understand it and make appropriate decisions that help improve
efficiency. Maintenance management of the building, which reflects the accuracy of maintenance
work, achieving the best quality service at the lowest cost, and achieving electronic documentation
of maintenance data. The research emphasized the role of business intelligence techniques and
linking them with the three-dimensional database related to maintenance to achieve the best
methods in decision-making. The descriptive and analytical approach was relied upon by
describing the reality of maintenance management in the Maintenance Department and describing
the architectural maintenance work for 5 years (2019-2023).

An accurate description of all the building elements was also carried out to create a BIM model
for Electrical and Mechanical Engineering College building, through which the maintenance data
was linked with the operational data of the model by entering maintenance parameters on the
architectural elements of the building (doors - walls - windows - false ceilings - floors) and taking
advantage of what it provides. Revit technology created tables for the building, which were
exported to Excel and then to the Power Bi program, which provides the ability to analyze data,
identify the most important maintenance problems and the cost for each element, determine the
proportions of implemented and non-implemented items, determine the reasons for non-
implementation, and measure the performance of workshops and specialists. It has also been
linked. Spatially and visually, it showed the most important problems and their architectural spaces
and predicted an approximate budget for future architectural maintenance in the coming year by
linking the number of students and the cost of maintenance during the five years. The building
elements were also evaluated by giving technical marks to determine the periodic maintenance
items for the next year for the doors element and studying the expected cost. To maintain the doors
and determine the necessary materials to supply for the coming year.

key words:

Maintenance Management, Service Buildings, Building Information Modeling (BIM), University,
Business Intelligence (BI).
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: Revit galiy aladiul

& Import CAD & insert a1 (DA (e sl ) o€l zealing (g & jlenall Jadlisall sy 3y
il palie e pale S AallFamily  JSis
ol -1-2-2-4

Architecture» Build» Wall

pleall Janyd (g

Top Constraint

Unconnected ...;4.0000 m
Top Offset 0.0000 m
Top is Attached

Top Extension...;0.0000 m

Foom Boundi...

Related to Mass

PF-‘JpE‘I"t-ES 4 Pr:.pert'es b 4
: Basic Wall Bazic Wall
wall 0.2 k wall-01 2 lyaly 1
Walls (1) ~ Edit Type | walls (1) « | Hg Edit Type
Constraints A A Constraints R oA
Location Line Wall Centerline Location Line  {Wall Centerlin
Base Constraint i Lewel 1 Base ConstraintiLevel 1
Base Offset 0.0000 m Base Offset 0.0000 m
Base is Attach... Base is Attach...
Base Extensio... {0.0000 m Base Extensio... {0.0000 m

Top Censtraint

Unconnected ...i4.0000 m
Top Offset 0.0000 m
Top is Attached

Top Extension...:0.0000 m

Properties x
Basic Wall
wall 0.1 A
Walls (1) ~ | i Edit Type
Constraints RoA
Location Line  {Wall Centerlin
Base Constraint iLevel 4
Base Offset 0.0000 m
Base is Attach...
Base Extensic... (0.0000 m

Top Constraint

Unconnected ...;4.0000 m
Top Offset 0.0000 m
Top is Attached

Top Extension...;0.0000 m

Room Boundi...

Room Boundi..

Related to Mass

Related to Mass

Text

Ol juainy Aaldl) Type Family g (6-4) J<i

acgiy alew AV laall Hald anl lgd 2aam Family J9 pailad 236 (6-4) JKA s

P IS cag d8jal) dgang anilgls laad) dily (Ggiuas

Slaw B Hlas e 5le g :Family Basic Wall- Type wall 0.2 4s)l8 s @

Paint jlaall g2y (e Glaag diienl duda (L&Y salagMasonry Blocks ¢l sale au20

ASlaw M3y Hlas e 3e asFamily Basic Wall- Type wall 0.1: ddily ohoas e

Paint jlasll eas (e Olaag ditian) duda (LY 53lagMasonry Blocks  ¢lidl sl aul 0

29



Sl sl ge Ble a9 Family Basic Wall- Type wall 0.1 cluhus ales ohas o
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Architecturex Build» Door algall Jasyi (3

Properties X Properties X || Properties |
M_Single-Flush & M_Door-Double-Skiding _ M_Single-Flush
d-08%2 W-D-3°2.2 4-0.9*2 3
<
CDOOTS (1) vt Edit Typ: Doors (1) v| £ Edit Type Doors (1) v E‘E Edit Type
onstraints .
Level —LCth 1 c:::]umts _Level 1 g Constraints R
Sill Height 0.0000 m | Sill Height 0.0000 m L_evel -
P O Oyt k| g 2 Sill Helgl'.It 0.0000 m
Frame Type Frame Type Construction ¥
Ted ¥ Tendt ¥ Text ¥
Materials and Finishes 2| Materials and Finishes 2 || Materials and Finishes 2
Frame Matenal Frame Material Frame Material
Finesh Finish Finish
Identity Data 2| Identity Data 4 || !dentity Data 2
Door Style (none) Door Style {(ncne) Door Style (none)
Image Image image
Comments 7 Comments Comments
Mark 0-22 Mark 0-4/3 Mark 0-4
Phasing 2| Phasing 2|l Phasing 2
Phase Created  New Construction Phase Created  New Construction Phase Created  New Construction
Phase Demolish... None Phase Demolish... None Phase Demolish... None

sl Lalil) Family Type gy (7-4) J<é
(S5iag s gig aaye ANV Ll pald sl Lgd daay Family (<1 pailad 4406 (7-4) JKE) s
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Architecturex Buildy Window algall Jasys (4

Properties ¥ {Properties x
M_Window-Sliding- M_Window-Sliding-
Double - Double v
wind0.6%2.2 W-2.20*2.20
Windows (1) ~ P@ EditType  Windows (1) + | FF Edit Type
Constraints A ~  Constraints A A
Level {Level 2 P Level  |Level 2 |
F T Héught G ] i Helght 5.9000 m
Construction 7 a Construction | A
Window Inset  0.0000 m ] Window Inset 0.0000 m )
Graphlcs : A Graphlcs i a
Exterior Trim V... 'l Exterior Trim V... []
* Interior Trim Vi.. Interior Trim Vi... [z _
~ Indicator VlSIbI Indicator VlSIbl E] ' '
Eﬁcenflcn lam i E(‘tcnfmn lam :
Dimensions A . Dimensions A
Exterior Wall Cl....0.0318 m | F Exterior Wall Cl....0.0318 m
Interior Wall Cl... 0.0675m |} " Interior Wall CI.. ":'o 0675m |
. Edcn ion lamL 0. 1, 5 m' RS {1 Bxtension Jamb IR TS ey R
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Architecturex Build» Ceiling algall dasji (1

Properties X

, Compound Ceiling
600 x 600mm grid

Ceilings (1) | B Edit Type
Constraints %
Level Level 1
Height Offset From Level 3.0000 m

Room Bounding

Text
Dimensicns
Slope
Perimeter 34,4400 m

Area 72.363 m*

Volume 3.763 m*
Identity Data
Image
Comments
Mark
Phasing
Phase Created New Construction

Phase Demolished :None
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Med AN bl Call (ald aud Lgd 2aasy Family S8 (ailad 44l (9-4) U3 uas
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Type: * 0%V pulgS

Boot=(il) | BB TP | o rinesss 0.0500m (Defaul)

SIS B oA pesstnce () 0.0287 (e

Wark Plane <not associated>

Room Bounding Thermal Mass: 4.21k3jK

Related to Mass

Layers

Extrusion Start 7.1957 m

Edrusion End 0.0957 m Function Material Thickness

Reference Level Level 5

Level Gtser 50000 1 Core Boundary Layers Above Wrap 0.0000 m
Construction 2 Structure [1] Paint 00100 m

Fascia Depth 0.0000 3 Structure [1] Concrete, Precast 0.0300m
e Plume Cut 0 Core Boundary Laers Below Wrap 0.0000m
D 5 Structure [1] Paint 00100 m

Slope

Thickness 0.05

Volume 022

Area 4.66
Identity Data

Image

Commen ts T

Mark
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paiall dgaly (b o)l Jaydll (e Manage digad e Lariall -1

R B = H PR = = \{'\ DA @-0 :E N PD"v ¥ Autodesk Revit 2020.2 - Project] - Floor Plan: Level 1
Architecture  Structure  Steel  Systems  Insert  Annotete  Analyze  Massing &Site  Collaborate  View  Manage  Add-lns  Modify &

Select  Settings Project L. Design .. Manage.. Phasing  Selection  Inguiry ~ Macros  Visual Pr..
Ca ) (B il algall Jasydi (12-4) i

Setting il jlias UK (10 degane jedas Manage algall Jasyss (11-4) I mias
Setting :« Shared Parameters &gl o jall -2

Edit Shared Parameters X

Shared parameter file:

[ C:\Users\Windows. 10\Documents\_-uu§.|:i Browse... Create...

Parameter group:

2o asleall Sl yiol)lL N

Ceifing Schedule S.tail

e name: | ERERTIETD
i - Fes of type:  Shared Pacameter Fles (=.txt)

aliahlll cila sladY Jleadl @ gdia (13-4) J<i)
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Shared dilaall cljia)ylll Cala ,lias Gua Edit Shared Parameter 446 (13-4) J<&l) eias

abais (Ko aegig il anl) 22239 Parameter File
)l Jaxs File name Jaa @
(*.txt) 4c 51 2 File of type Jas &

new . create ju Edit Shared Parameters il (-3

Shared parameter file:
C:\Wsers\Windows. 10\0ocuments ! 2Lo.f., Browse. .. Create...
Parameter group:
Parameter Properties X
Mame: Parameters
aileall b 03, | New...
Disdpline: Properties. ..
Common e
Move...
Type of Parameter:
Mummber o Delete
Tooltip Description: Groups
=<Mo tooltip description. Edit this parameter to write a custom... Mew...
Edit Tooltip... Rename...
oK Cancel Delete
' ' Ok, [ ] Cancel Help

Sablll pailad iy diih (14-4) J<il
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Add i, Project Parameters lias Manage dig) o —4

REeHE -0 -8 2- 0 A G- 0= Autodesk Revit 202
Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing & Site Collaborate View  Manage  Add-Ins

P @ O B R pgmE P

Select Settings | Project L., Design O... Manage.. Phasing = Selection  Inguiry Macros  Visual Pr..

@ Object Styles & Project Parameters @é Transfer Project Standards Structural Settings - %

Snaps E sh
IEI Level Materials ﬂ i 8=

- Project Parameters =T Additional _
I Project Information Gl Specifies parameters that can be added to categories of elements flule Templates - Settings

in a project, and used in schedules.

|
Parameter Type Categories
ilabl | in thi izt O Project parameter wditecre
Parameters available to elements in this project: Shared Parameters X
(Can appear in schedules but ecked categories
@ shared parameter Choose a parameter group, and a parameter, \S—
ical Spaces A
Qcoupant Add... (Can be shared by multiple pt ical Sufaces
appear in schedules and tagg Parameter group: E
o diluall S0l b pmblies
ity... ik
MOdIFy Parameters: nZsU
Parameter Data _ ' T " Edt.. .
Ll ¢, g waseddl pw
Remove Name: Salall igin Panels
<No parameter selected> bl wrls pad in Systems
Ll gl fgin Wall Mulions
Discpline: wlbll pyads G il tems
alal] i iyl
£ bl ia5 gl s
N Sl £ v ical Equpment
ype of Parameter: eSS rical Fixtures
g ursge
Alall Lk o3y
Group parameter under: aalall o3y ¢
iture
Edgoll pdy
Dimensions el b p) jiture Systems
Tooltip Description: alall “{5 v leric Models
o v
Check None
Add o all elements in the selected categories
0K Cancel Help b o oK Cancel Help
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ol e Jas & Setting (1« project parameter (o Janll 4w (15-4) J<&) man
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OK & (Floors—Doors—Ceilings

Parameter Properties x
Project Parameters X
Parameter Type Categaries
- . . () Project parameter Filter list:
Parameters available to elements in this project: ) )
(Can appear in schedules but not in tags) [ide un-checked categories
(®) Shared parameter [ Analytical Surfaces ~
Occupant Add... {Can be shared by multiple projects and families, exported to ODBC, and [ Areas
diloall b pd appear in schedules and tags) O] Assemblies
- [ Casework
Modify... Select... Expart...
[ Columns
Parameter Data [ Curtain Panels
Remove Name: [] Curtain Systems
[ Detail kems
Discipline: (@ Instance Doors
Common [ Hectrical Equipment
Type of P ter: alues are aligned . [l Blectrical Fixtures
‘ype of Parameter: Values are aligned per group type T Ertourege
Number values can vary by group instance + Floors
Group parameter under: [ Fumiture
ot ” [ Fumiture Systems
= [ Generic Models
Tooltip Description: m- [ Grids
O Levels v
Check Al Check None
OK Cancel Help Add to all slements in the selected categories
Concel e
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e Joeanll 8 bl maliy leay A iy (23-4) J<a s (17-4) S8 G Laadls
3 AU Dlagbeall JWaa) A dasyug dlgus Ayl shaially alalzally Cilgalslly djlerall Jadlisdl)
cpaie (S ARl Family

D g daldd) Aadigl) G g isall) (i jlarall S )al) yaai-3-4

Gl aaaill Rooming e e sallally ddjall K5 ¢l daday ANy Ehi IS Ayg aud and oy
il ayall itag seY) DA e diilia el peaial) GISa

tea ) Gl G Aglenall S Al wass -1-3-4

) @l A Ljlarall ClE)al Jgan (1-4) ad Jgaal

Area Level Number Name

81 m? Level 1 0-1 Gomlad) Cylga i
208 m? Level 1 0-2 Jgaall slggdl clyly uda
26 m? Level 1 0-3 Gllanll aSail jida
53 mz Level 1 0-4 Aalual ke g agaal)
54 m? Level 1 0-5 upalal] Agy i
54 m? Level 1 0-6 ) i
35m? Level 1 0-7 Room

50 m? Level 1 0-8 Caaigall (A AN Jaaadl) 3$5e
Redundant Room Level 1 0-1 Room

25 m? Level 1 0-11 4 digl) Liga
26 m? Level 1 0-13 ST NP URE
26 m? Level 1 0-14 A s L pail) dlgll sline]
34 m? Level 1 0-23 Glufpal) g5 A
34 m? Level 1 0-24 Gailly AR asal) e
34 m? Level 1 0-25 Sl g ileall DM O 954
34 m? Level 1 0-26 igag ) (gali
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Area Level Number Name

34 m? Level 1 0-27 Olszal)
34 m? Level 1 0-28 o) A
40 m? Level 1 0-29 clagll Ly bl
57 m? Level 1 0-30 alill) sl juda
29 m? Level 1 0-32 alsll) & agina
146 m? Level 1 0-34 Slulal) and Dia 0954
71 m? Level 1 0-33 Cluls acd
18 m? Level 1 0-35 Ol O3 drd (usdy
53 m? Level 1 0-36 |
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