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ABSTRACT

The presented research aims to contribute to understanding the impact of Building
Information Modeling (BIM) technology on the quality of construction projects
implementation, by defining BIM technology and analyzing the impact of using BIM
on the quality of construction projects, based on the descriptive approach and
analytical method, where the researcher designed a questionnaire related to the
research variables and distributed it to a random sample of 84 engineers working
in the field of construction projects in the city of Riyadh.

The data was processed using the necessary statistical tools in the SPSS
statistical package program to reach an answer to the basic research question and
test the hypotheses. One of the most important results reached by the research is
the existence of a statistically significant impact of using BIM technology in
improving the quality of construction projects in the city of Riyadh in the Kingdom
of Saudi Arabia, and The greatest impact was clearly on the quality of engineering
design and meeting customer requirements with a relative weight of (85.7%), while
the least impact was on the project meeting the applicable regulations and safety
and security requirements with a relative weight of (79%).

The research results also confirmed the existence of fundamental differences in
the sample members' evaluations of the nature of the relationship between the use
of (BIM) technology and improving the quality of construction projects in the city of
Riyadh attributed to the gender variable, as there is a clear difference between the
evaluations of males and females, as males are more in the field of work within
construction projects, which makes them more capable of evaluating and
answering the questions raised regarding BIM technology.

Based on the results reached, the researcher presented a set of
recommendations, the most important of which is the need to rely on BIM
technology to improve the quality of construction projects in Riyadh, the need to
spread awareness among engineers about the importance of the technology, and
to provide the necessary training for engineers, especially new graduates who can

integrate this technology with their experiences formed during their involvement in
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the labor market, as well as working to amend building laws and engineering

requirements for most of this technology as work necessities.
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BIM technology, construction project quality
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Ceand 8 oLid) cilaglea dadal 44183 aladli) ileld c(2023 cOlgadl & e b))
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(el Sl Lngie Bade JLeSin) aaas Al Clasbed) o Jgaanll padal) Al
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iy c3lsall Jladl) Jaydailly culaeSll 3820 yuaiilly adgall Catlsn JSI A pnilgl) 5LSLadll
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Baga Cwadl - yie allad polail oLl laglae dadad 48 alaie) 4nlSa] du)py ) Gl ooa
Ll il o Jadg daall Lpwvigl) Glidl) e JalSilly el 8 A5LEY) ao)Liial) 2ud
Bagall Hlacag sagall

(as built) Zuuyall sl An3ail (5 gail) easally (( AGISOFt ) zali e alaiel Al Cutans
ladass. dulle A8 pg piall 2 Jabie paes (it OSar Cis ggpdall elal 535a Al cllyg
Az sl uaan o5 il Jual) A dallas S3 Recap galiy M z3salll ayiu o
OSar Erniaall Lot )l LIl Gl 2 )a0 g il Aadai dlae) 2 Rivet zaliy
(BIM ) L ahadind o3 LS A5LasY) aoliiall L) 535 Gauatl ciliil) sda alads
Juzadly) il sy duhall Allad AUl eDlgnud Judas a0 ( GBS ') sl e alaeYL
(10-0.8) o2 zsby Uad Jaxas %99.8 iy alad) (Ll 48 (o gilial) cjpedal ¢ gadall
el il e LSl d835 (%98.6) BIM 5 Aedll s Lo el Glion 383 (g com
.(%94.9) BIM,

Laal) alupal 2-10-1

) Ayl

(Shaimaa Ghanim, Hakim Alamedy, 2023), Execution Quality of
Construction Projects with Building Information Modeling BIM-

technology, Peoples' Friendship University of Russia, Moscow, Russian

Federation; (RUDN)

(B'M cLuM LL&\A}L.A ZKAJA.: z\:u.a'.'a e\.l;luh 9\.&.}5\ &'DL&A .Ae.e.ﬁ EJ};)
2l Basa adly iy Adlaiall ULl iy e 8 aiiall ggiall e pgual) Allad) o2 culals
dasigially Agiall il Gluag clibad) Jalaaly ¢ aladly alall cpeUadll 8 daigl ajliall 4
sl daiig (SPSS-V28) Slias| maliy alaainl o5 cdola] <1 (g)lanall Calyai¥ly
cBagall mlaiiy Glasas &g piiall 8yla) Glalyally «2pml) Baga 2 I3 aga calgall 2o calilsy)
) dals @llia of Calgall (gy 20wl Basa (B pSaill el malipdl padiiny . JEeY] areg
A8 ot Al Bagal) A8y Glesal dandially dnoall clidl Glagles dadal malps alading

Aalall aie a ) goall gy tall Gl LY (5o JalSie aUai a5 (e Sl (mganaglly
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(Kyung Hee University, Yongin-si, October 2020), Development of
Quality Control Requirements for Improving the Quality of Architectural

Design Based on BIM, Korea, Hanyang University, Department of

Architecture.
(B'M CJ}M GJ.L: el L.'EJLA&AS\ ?:\M:\S\ RPN U:i.uaaﬂ Elj;j\ 3..15\)40 Q\.}ﬂn’.’m ):1‘523)
Baga (uatl BIM e 400l 8a5al) 40850 clllie (gadaiy gt ga duyall 238 (a0 (2l
alaaly BIM @il 835 duhal Allall il 8 @aaaills il ol Cum ¢(glanall pranal
Bagall and julae yishat o5 clilull 8agag Lahaiall [ Zaalal) sagall lég ddiiaall Basal) 48]
Dsh bl (e daliid) sagal) 3l Calaal € sale] DA e daalyall il
e el Al 535l Ahe ililliia aladiuly aclgall e Lals s3pal) (asdl Lallas asl
.BIM
AN Ayl
(Ying—Mei Cheng, January 2018), Building Information Modeling for
Quality Management, Department of Civil Engineering and Hazard

Mitigation Design, China University of Technology, 56 Hsing—-Lung Road,
Section 3, Taipei, 116, Taiwan, R.O.C

(Basad) By eliall Glaglaa dndai)
BIM z3lai Gadas Ao aStill ¢dsjlanall dunigh Jlael & BIM gaudas U] dusfjall 038 <o )
o el ol Crag g piall Bl By90 (e Adlide Jalpe DA dilide Lald Glllaic ae dilide
Bagall Llye z3ga pladiuly o(s35a) Adlye) Bagall Adlhe il ol #3sas L) o5 ¢ LY 1
ciglay) sl jaal (lenkill dasy dgals) Autodesk Revit AP aa oLl dlsje 4
ke cagaall 02 D3 jualic (ayey psdll o adsall 8 535a)) agae Jind LgiSay Al
sl gl ALl 1aa aladniul sagald) Adle ol Aol Load gaendiwall (e ol e

Ay gl Bagal) s amlsa (re a5 Ll sl Lahysild) 2y A360
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RPN daleiadl YL (ol &= ;1_\.1]\ Blg Qg BchzS,a ew\ éﬁﬁ ‘U}AMS‘ §).€;i}_“
clagladll
Al 1) Al yall
(Vinay Kushwaha, January 2016), Contribution of Building Information
Modeling (BIM) To Solve Problems in Architecture, Engineering and
Construction (AEC) Industry and Addressing Barriers to
Implementation of BIM, Civil Engineering Department, SSITM, Chhattisgarh
Aiglly djlanall Lunigl) delia & KLA s 3 (BIM) cludl Gilaglas 22340 daali)
Lyl g U 8 2aeiilly avenail) JSLEe s 3 BIM dealis (g2 anais ) 43)50) 028 g
Cralig e J33 Y llg BIM 2w LS Lgigalge coad all dabiaal) ciliaally aw il
labaiall o0 dneal o Aol aSH L midie g Uadll 138 8 BIM b Jase of ) Al
Gladaially duagSall CVISH g0 o kT LS LBIM 4ald yan 6 doaddedl) aalaally daesSall
BIM xilsas oy Je el delia Jzal Al
Lusalall Ayl
(Roshana Takim, Mohd Harris, Abdul Hadi Nawawi, 2013), Building
Information Modeling (BIM): A new paradigm for quality of life within
Architectural, Engineering and Construction (AEC) industry, Malaysi,
University Technology MARA (UiTM)
Arwniglly Aylanal) dunigll deliia 8 sLal) 839l 2aa =34 3(BIM) clid) claglas d5243)
((AEC) eladl
33‘9 69\_\.15\ dcelin Lﬁ BlM - dialall A:m.\ﬁ\ &"_119;5‘3 danlall d..quj\ .J.i".l;:l L.Al :\5‘293\ 23 Cha
ceabaiilly Jhaoll uginal e (BIM) 48 gl 8 Gliseaay @il agay ) crals
coaal) s ially 8yl SAGAN (o Culglaall (U8 (0 Lo Sl ungia Loll o il
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(BIM) ¢lid) cilaglas dadai :J5¥) cuaall 1-2

o e siall ) D UKE oL 3yaa BIM 5,86 (gaaig STy 40 aaladls el <
gl ) Yoamy el (e Toay ¢ minal) sl dabpa (e dage JSIALLED dadaill Jais
Aoluallg

(BIM) L) Cilaglan dadai Ciupi1-1-2
chiaw Lol judin Ay Building information management  cLull ilaslas dada
Slall Lol glly Lalall (ailiadll 48yl cBLA §)laly 2lg e (sphati didee & (BIM)
(AY) Laldl Jeals
At Ledayy of Lehil o Leahaind €a Lnay cilile o (BIMS) clid) cilagles 73l
iad) Jeea¥l sl Lad DDAl 331 (pSal (paddin
Leelsil Cabise e ayliall Jaadiig 240559 aaanally Jasads Jalye A BIM iy alasid 23
(0 +ene ogmenlly LYY ¢ lual) cdnatl) Al \ginndas
rabalel lasagi (el ass (sl Glaglaa 8))3) Jula) BIM mllacan Qs )
:Building e
Gl Ll Ay Jadag ez i1y cagally asbaally Jilially GulaallS ilaall glsil US a3
el g Lgaadi L) A€ iaa ZalSl) 038 e WS L culiinal) Calida (o Lyt g (5)lSlg
caand 433y 30
:Information e
ailaglan paic JSI .4l L56Sall opalic pung Sl goi dals Glilug Gilaglaa Hilgs s
LD e adle Cayaillg cc.a\).d\ 52 <t a1 g0y 4\.9:1)&5 gina y @L‘.’\uu Gﬂ\ Aalall
:Modeling e
« paliall (ailiadl o Cauagiy 4ol Cilaglaall Gy zigad S0
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Processes x

- BUILDING LIFECYCLE

Sy
'URBAN DEVELOPMENT

MAPPING

1 |
Expanding Along Workflows
¢ UPSTREAM: P
» IDEATION Expanding Across Workflows
> PROGRAMMING ¢ COLLABORATION
¢ DOWNSTREAM: e INFORMATION SHARING
» OPERATIONS

Expanding Across Processes

Expanding Along Processes ¢ REGIONAL, GLOBAL

INFRACTRUCTURE
¢ PLANNING MODELING

e DECISIONS —
o GOALS *

(Wierzbicki, 2011) : jaadl)

ISO 19650-1:2018

Gllee dagatl el Jaadd il ) Jisall alasind o (BIM) sladl cilagles dada
(British Standards Institution,  .xl)))all (38 ol Joanl Judally oLl il
2019)
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L, Llagl) olid) Cilaglan 7 dgal £g 0 b

The National Building Information Modeling Standards (NBIMS) committee
5o BIM 5Ll diudaglly 2605 pailadll o ad) Jdias b (BIM) oludl cilagles dadad
ey - Lglin 8y50 DA hhall giga Lulud (€0 slase Jon Cloglaall Wit Byna jiias

(Wierzbicki, 2011) .axgll dlaye ) (5,S4l) dlaye o 2smse 4l

AA (s lnal fpunsigall (G a8) (gl sgaal

em %Lj z\ﬁJMM 2\;.4).\.05\ ‘).\.ALI’J\ LA& gua\.uj ds.ﬁu AN ;U._\ﬂ 2\.@;}4 Z\AJA.\) (a:mm:! E\Ji

2345 BlSlaag aranail i) (sl zalyag ilagleall dakily D5 el drsled Eadail) alic

Apally bl aall 6 lgaagaiy yoaliall sladd (o z3saill yuay Cams it g9 e Juaodiig

NgidlS jealic s AKlKually 403l Lgeailiady jealiall ol A1)

a5 daal2-1-2

aaliall agin allall dlaia) Aoy dalye 8oy ye 48l 028 iy BIM ) mllaias j5¢da )

Quirk, 2012)) =L Lad Ll dsus)l

J8 s (CAM) igaSl) Bac Losan c_).\...a'.'\ﬂ L"QJL;B CAL.DJ d}i ¢ giig y ):1).23 a= <1957 &
gl ) Bl cias ) (sanel) oSl i A culS 3 ¢ hyila 4 clily iS)
JE}é.\.qS]\ E.lc\...mg

CAM | CAD ki Jgf oal (53 (LisanaSll dlaslsy V) asaraill) DAC ok <1961 4
osige Jhis ASHA) sakaal) llsall allgal aadion Sy dale lal) ilagunl) ardion

Gaagus) addise dgaly aa (CAD) iguaaSll ac las s ol a3l Gla) Hsk <1963 4
il (3 ly Lan gl sl i piilile 3 gaa 8 ols Sl iy 5da & "Sketchpad’
IS laglaa sty g (e S WS cdibiall Axdall bl Jlsall Sketchpad

(BDS) el Ciag aldat o Ll Ladgad Chual 45 liianl DL 5831975 4
iy 52l aa Bagall ddle luall AL D3 el «grablll avaaill IS8 cuzalis
adyei LS (BIM) cubny laian) 48)5 ) adlsl) 8 ¢80y dpnid) cDlaall 5an )y ALalSia
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padinl LS ¢ yall A8 il 88 ) Jomsl) 4] ardiuall palipll 128 mia . Y
Apshieg dilaa (aje Gyl dagu) a2 dgaly
) il BB ol 8 cinas A BIM als 8 aliall gl (s 8aa)y BDS il
aanaill A4S (maay Jalally de luall el (ruain BDS o ) lai] aliy .oda
b AullY) JSLaa) aal cinaa Al il s BDS il LAl geed e iSL
GLIDE laiwy) shlis Ll (1977 ale o3 (ray cAadldl) Ledd) 25hall (ylanal) ararall
(BIM) wlie il plaiwl (3aiu) g . daaall BIM daia

o L Gl a3y alladl jue el (e dpaell sk o3l )l clisld 3 4
bl Z syl oUai) RUCAPS aladiu o3 lavie 1986 ale o8 @l (IS ola) au)liia
aalin gl OIS (Mg gy Jlae (83 o8y ) daat 8 Bac Luall (igusaSl) s3e Ly
oalall elill 8 aadadin) o BIM &) 8 CAD

5heal Jlawiuly ArchiCAD gl 6 ducsa sl yadll 4 Gabor  Bojér 1ay <1982 4
4 Graphisoft CH s, Bojar jaaly ¢ BDSJ dlbiles 4t as 43¢0 Apple iganS
«ArchiCAD .l 1987 ale aidl) acl sl .Apple Lisa Juall Uil 1984 le
(Bergin, 2011) . sadd jisneS jlga lo zlia BIM zaliyy Jo ArchiCAD Jas lae
el calall i Ay (oY) i) asghe ingar 0245 S5y OIS ArchiCAD oY yks
BIM 0 Suall lgallas laay dday)jie clily saclig daaall gilagu) Tekla

z=en aal Vectorworks i<, Diehl  Graphsoft gk csaaial cilYsl) 2 <1985 4
il 5o CAD (ks sl ¢ As¥) alas) 48005 dadail) malyy aay ¢ 35Y) CAD
PRI
(Parametric Technology Corporation (PTC i<),s sl ¢(1985) 4wty gl 4
golin Jsl s lls (1988 Jle 4Pro [/ ENGINEER cjaaly 1985 ale b
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2000 sle Jolsy oyl allg Charles  River Software aSyi ciygh cilbuaill 3 4
o 2 Yy gl dans dilialy Lagead many BIM 8 5)65 caal (53l (ReVit avw zaliy
b Dysdia ys " Al Aadad mlhacas aladind 8y Jo¥ Gy Gl gy of S ey
Jsl Ll o2t Aa D) Linglgi€ally BIM auls (V) 4djas Ll Lal (a8 )gll 028 8 <1986 ole
G.A. Van  LgiSidy; o5 yeb 2 "olill Clagles zisad mllaiad (3950 slaaiu
celdl 3 30aY) 1992 e (& F. Tolman ; Nederveen
alaly cuiiy) e BIM e Jaall dual5ié¥) 35l OnUma Coen (bl 8 1999
Ll Al e Gl Jalsall gophall age clblall 52cld e 36 BIM Jaidass ol
il Sllly BIM el Jisal) 3
eV S st denlye alin a5 cJetStream iz s NavisWorks sk 2001
JetStream cali .CAD slai¥) S Gaawiilly (yolailly Aadlall Cilgal) (e de gana pai
cally L) sl Slaa Cina g ddbiaall cilalal) gaws by G ulad (<5
@il Gkl age (525 2004 ale 8 Revit 6 (lgiaas Revit cyjaal Lavie . cdICad

caaly JalSie (adsei el A Oglaill Cputigally uolenall Cputigal) o S

23 IS0 19650 ¢ s> slina bl laeLiad 2007 ple (e saniall dSLaall 6 Layshas
2019 by b 4D

t5asiall dSleall 3 BIM (alall Joall jlnal) sliel Jaba (2-2) IS8 oy

(BIM)— paldl) sl Jlaall alaie) :(2-2) J<a)

2019 International standards UK standards
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(Wierzbicki, 2011) : jaadl)
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1D N1 2l @
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Baaal)l Gl ) Alayl cllbid) Je cluaally Jeadl A el Gilaglas z 3l

2D Sl axdl @
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REPRESENTATION PRODUCTION a
-RENDERINGS ~MOD! ATION ~QUANTITY ExTRACTIONS i -

WALKTHROUGHS - -
-LASER SCANNING E L COST EBTIMATION

~FABRICATION MODELS
IMPLEMENTATION
M OBJECT O

SYSTEMS

-PREFABRICATION SUSTAINABILITY
-STRUCTURAL CONSTR. -LEED EVALUATIO
~MEP CONSTR.

SIMULATIONS

~LIFE CYCLE SIMULATION
~BUN SIMULATIONS
“WIND SIMULATIONS

~LIFE CYCLE COST
~COMPARATIVE STUDY

-ENERGY SIMULATIONS
-LEED CHECK
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il Bl slidly Sl kall

O peiSar Lan dig ) ity lirse 52380 Slaaa Al (V) clsliall 5<a ¢ BIM ae
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The percentaye of campanies BIM Adoption by Player (2009‘2012)
using BIM jumped from 28% 2000 W20

in 2007, to 49% in 20089, and —

to 71% in 2012. 67% 70%
For the first time ever, more 58%
contractors are using BIM Sou -

than architects. :

Contractors  Engineers Architects

(Quirk, 2012) : jradll
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&) qualitas ) "g sl 1aa (1d' gsd ol o' (ra QuAlis LoD (e il LaS 53l
" yaailly Al &l Sea pde GBI GHRIL Ajalaty) ) a5 daal) 44l qualite
Bagall Lnaial) Jadll Lasa aadiud &3 (18131579 Jslas &5 s ¢Bise ol dsna duald’
(2002 ¢ a5 3<a)ynll)

83gall aggda :(9-2) Jeid)

Origin
LATIN
qualis
of what kind OLD FRENCH
of sucha kird
qualite qualtty

GREEK character
dlSpD sition

poiotes Middle English

Box 1: Historical origin of the quality (Source: OED, 2023)
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e 355l as (Sigma Six g (TAM) dLLall sagall 5)la) malie Grwad sl byae 8
O B deuls Aaal Legd line llia ¢"saga’ AalSd sanel) ileall (s e OB (hsa s
(Juran, 1998) :sa5all Jal

gy eDlaall Ly 585 Alllg oDlaal)l cilalia) b Al cilatiid) Gilyae a3 Sagall" ]
O ST a8 pisn oo Aallal) Basall 03 (e sl LN sa dnge Bagall e 8 ¢ sinall
L3 533 cepall Jalig ¢eDlanll Liay

Lo sale Ml hlanul sale callay duzadl o / 5 53S0 5aga uld Cliae yuen (L8 celld aag

ST G Lsale el 13gr eV Bagall L allSil) 8 @lal e gsha
Dhre Caalls aldl) bl 3 eUad) e yaill= jsaidl) dasgl e paill it "525all .2
I Lag eDlanll cildUagg cedaall Liay paeg cJoall Jid N a5 0 ol (Jand) 5alel) 1SS
JE" e sagall 5% e saley ccadlSall W sagal) as dngi iy o aal) 1igy L e el

Ched o Bagadl it (10-2) J<&

Product features that meet
customer needs Freedom from deficiencies

Higher quality enables Higher quality enables
companies to: companies to:

Increase customer Reduce error rates
satisfaction Reduce rework, waste
Make products salable Reduce field failures,
Meet competition warranty charges
Increase market share Reduce customer dissat-

Provide sales income isfaction )
Secure premium prices Reduce inspection, test
Shorten time to put new

The major effect is on products on the market
sales. Increase yields, capacity

Improve delivery perfor-
Usually, higher quality mance

costs more. . )
Major effect is on costs.

Usually, higher quality
costs less.

(Juran,1990) : jradl
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S/N  Elements Features Dimensions

Broad aspects that encompass Deeper into specific facets of
quality those features

Tends to be more general Offer specific perspectives or
General vs. Specific characteristics shared across angles from which quality can

Breadth vs. Depth

products, services, or processes be evaluated

. o Criteria or perspectives used
Existence vs. Evaluation LD atlnbujes faexisiina to evaluate and measure
product or service or process those features

(Elsayeh,2020) : jradl
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OBJECTIVES
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PREPARATION OF THE
IMPROVEMENT PROJECT

CHEK OF THE RESULTS OF THE " g IMPLEMENTATION OF THE
IMPROVEMENT PROJECT IMPROVEMENT PROJECT
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. Effectiveness of Quality Management System (QMS) on Construction

Projects Behnam Neyestani December 2016

. Quality Management in Construction Industry James L. Burati, Jr.,
Member, ASCE, Michael F. Matthews, and Satyanarayana N. Kalidindi,
Student Members, ASCE 1991

. The effective maintenance of quality management systems in the

construction industry Sui Pheng Low( Hennie Faizathy Omar 1997
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QUALITY POLICY STATEMENT

DIFF Medical Centre (DMC) is committed to passionately render excellent
clinical services in a private healthcare system, within a responsibly
adaptive setting and progressively advancing the established Quality
Management System ISO 9001:2015; with the aim to inspire patients’

confidence and optimize their satisfaction using objective parameters
within the boundaries of statutory and regulatory requirements.

/https://diffmedicalcentre.org/about : jaaall
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PROJECT NAME
DELIVERY OF STEEL CHECKLIST

DEC Mo. -

Drawing Ref :

Description of Disposition Inspection
Activities REJECT {Initials)

g
3

1. Check Delivery note

2 Check mill cerfificate

3. Check hasat number

4. Chieck guantity conirol cerificste of
supplier

5. Check epoxy coating test done at plant.

8. Check samples taken from every 50 tons
tor physical & chemical tast

7. Check request for material testing filled
along with samples.

U ouguooo
O ooogoo
00000000

2. Check the handling mathod

REMARKS: REBAR DESGRIPTION

COMMENTS:(COMEULTANTS)

CHECKED BY: INEPECTED BY:

QG Inspecion, Contractor

DATE:

O comsuean [ Comracter [
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QA/QC Department
Setting Out

Project Name: Project No:
Date: Time:
Location of Work:

Z
B

Description Conform

Has the plot been demarcated by the local authority?

Has the demarcation certificate been issued by local
authority?

Has the gate level been verified with respect to the
surroundings?

Are there any clashes with existing features (lamp post
efc..)?

Has existing site level been taken and recorded ¥

Any features within the area of construction that
requires relocation?

Any discrepancies in dimensions stated in approved
drawings?

Work set out in relation to orginal point & lines in
accordance with approved drawings?

Do the instruments used by surveyor have a valid
calibration certificate?

Are the calculations correct & checked?

Ooo|oc|o|c|Cc|o|g QO
OC|0|00|0|0|0(0 0|0
Oo0oo0oo|ooo|o

11 Were there sufficient check made on the setting out?

Observation/s:

Performed by: Signature:

QA/QC Inspection Checklists
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Table 1
Color metaphor of quality status in BIM-based gquality model.

Quality state Color coded metaphor

Before Before construction
inspection Under construction
After construction
Alter Failed
inspection Passed
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