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ABSTRACT: One of the new processes and technologies that solve many problems of construction
projects is Building Information Modeling (BIM). BIM is not widely used in Iran, while in other
countries, its culture is settling at a more favorable pace. Ideal modeling so that the micro-models are
realistic and have information such as construction time and cost, construction companies, quality, etc,
is a time-consuming and costly task, this issue reduces the tendency of stakeholders to implement BIM.
What is the role and effect of using databases of materials and equipment in each of the stages of
BIM implementation in construction projects? if there is a comprehensive database in the field of BIM,
which BIM functions will be facilitated and which stakeholders benefit most from this database, are the
questions that this paper seeks to answer. In the present study, after reviewing the literature related to the
subject and recognizing the generalities and definitions of the database of materials and equipment, as
well as its benefits and effects, semi-structured interviews were conducted with 16 experts in this field,
using a qualitative method and then a content analysis. The results show that the use of materials and
equipment database is the most used in the detailed design stage and it’s most used in cost estimation,
Quantity Take Off and clash detection, and also the consultant and employer benefit the most from this
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1- Introduction

BIM started in the 1970s, and in 1974, during reports,
BIM was considered a suitable solution for problems
and dilemmas faced by industries such as architecture,
engineering, construction, and operation. Then the concept
of “BUILDING DEVELOP SYSTEM - BDS” was brought
up, and its importance was expressed in reducing the costs
that usually happen in building design, construction, and
operation.

BDS is a combination of software and hardware that
can be useful for saving and manipulating building design
information with details that enable design, construction,
and implementation analysis. Various industries developed
integrated analysis and parametric modeling tools when BDS
was introduced.

BIM is a digital representation of the functional
characteristics ofabuilding, asacommon source ofinformation
for decision-making throughout the life of a project, from
concept to completion [1]. BIM is the development and use
of a multidimensional computer information model designed
not only for structural documents but also for simulating the
construction and operation of capital facilities [2]. As a result,
BIM is a digital, parametric, intelligent, data-rich, object-
oriented display. So that all users’ views can be extracted and
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analyzed based on their needs from this model. [3].

The BIM database is an important platform that facilitates
communication between building components, related
services, multiple stakeholders, and BIM software. The
number of BIM databases and their components in databases
worldwide is booming. For example, the “BIMobject”
database contains 13,371 product families and 50,760
parametric BIM objects. The Autodesk Seek in the US
database consists of 65,000 building objects.

Many efforts have been made to use BIM to implement
construction projects successfully. However, in practice,
a database system has not yet been developed because an
extensive database structure is required for time/cost analysis
for a specific project. Also, one of the important obstacles to
implementing BIM is the lack of a database of equipment and
materials.

Until now, academic researchers and organizations have
published numerous kinds of research and articles on BIM
success factors, methods of implementation and exploitation
of BIM, and its advantages and obstacles. Over the past 20
years, there have been extensive studies on BIM in large
and small dimensions, in which the success factors of BIM
have been classified in different ways and from different
perspectives.
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Many studies have been conducted regarding the obstacles
to BIM implementation, but with the research that was done,
it was found that one of the main obstacles to not using BIM
is the lack of a comprehensive database of materials and
equipment, also in Iran; there is not a comprehensive database
in this regard. The research review indicates that valuable
studies have been conducted in BIM databases. However, no
research focuses on the effects of the existence of the database
of materials and equipment in the BIM implementation, and
this gap is felt; for this reason, this research seeks to identify
these effects.

2- Methodology

The strategy of this research to collect information is
to use appropriate methods and tools for the research. Data
collection methods include those that determine how to collect
data, such as questionnaire methods, interviews, literature
review, a document study, observation, and experiments.
Since the main goal of this research is to investigate the effect
of using the database of materials and equipment in the BIM
implementation process, a qualitative method should be used.

In this study, which was conducted to investigate the
impact of using the materials and equipment database in the
BIM implementation process, a qualitative survey strategy
and semi-structured interviews were used to collect data.
The participants of this research are suppliers, employers,
contractors, and consultants. The number of interviewees is
determined based on the data obtained from the interviews.
It means that we continue interviewing new people until
new opinions are received from the research participants,
and whenever we see duplicate data, the number of research
participants is determined, and we refuse to refer to the
next interviewee. However, we chose the participants in the
research based on their work background and experience.
Experts with at least 2 years of work experience are included
in the list and are randomly selected.

To collect qualitative information to identify and
investigate the impact of using the materials and equipment
database in the BIM implementation process, experts in this
field were on the agenda. To select the research participants,
the snowball sampling method, a non-random method, was
chosen. The researcher used this method to interview people
with experience in building and using BIM. After interviewing
16 people, all of whom were managers and experts in the field
of construction projects.

Semi-structured interviews are used in this research to
identify the impact of using the materials and equipment
database in the BIM implementation process. First, specific
and informative questions are presented to inform the
interviewee about BIM. During the interview, we may learn
new points by receiving experts’ opinions, which need to ask
other questions to connect their opinions with the research
topic.

Simultaneously, gathering information, classification, and
listening to audio files began using coding and identifying
repeated codes in response to research questions.

164

3- Discussion and Results

The interviews of this research include three parts. The
first part was getting to know the person participating in the
research and reviewing the materials and equipment database
concept. The second part of the interviews of this research
has been structured interviews in which the stages of a project
and the functions of BIM have been discussed with people,
and then the question was raised as to which functions the
database of materials and equipment is used the most and
which beneficiary will benefit from it.

The third part of the interviews of this research was
the additional points and explanations of the participants
regarding the previous answers, and the information of this
part of the interview was used as a summary.

4- Conclusions

The materials and equipment database definitely impact
the BIM implementation process, but this impact is in
different stages of the project. Such databases add much
value to projects and cause more work transparency and
productivity. Also, the existence of a database of materials can
have a great impact on the quality of the project. Therefore,
according to experts, the database of materials and equipment
in the project establishment stage impacts cost estimation and
Existing Conditions Modelling. The employer gets the most
benefit from using the database of materials and equipment at
this stage. In the conceptual design stage, the materials and
equipment database is effective for cost estimation, Design
Review, and spatial analysis, and the consultant gets the most
benefit from using the materials and equipment database
at this stage. In the detailed design stage, the material and
equipment database is effective for cost estimation, Quantity
Take Off, Clash detection, Record Modelling, product library,
engineering analysis, and Sustainability Evaluation. The
consultant gets the most benefit from using the material and
equipment database at this stage. In the construction stage,
the database of materials and equipment is effective for cost
estimation, modeling of technical details of components,
manufacturing outside the workshop, design, and preparation
of reports, and QA/QC, and the contractor gets the most
benefit from using the database of materials and equipment at
this stage. In the operation phase, the database of materials and
equipment is effective for cost estimation, Record Modelling,
Space Management, and Tracking, Building (Preventative)
Maintenance Scheduling, and asset management, and the user
gets the most benefit from using the database of materials and
equipment at this stage.

The effects of the database of materials and equipment
are different in each stage of the project. So, it has the least
impact in the initial stages, such as project establishment and
conceptual design, because the use of BIM in these stages is
currently low, and the existence of a database cannot have a
great impact.

However, the higher effect of using the database of
materials and equipment is in the detailed design and
operation. Because the main stage of BIM implementation is
detailed design and BIM models evolve in this stage, the use
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of materials and equipment database facilitates path-breaking
in this stage. Because the stakeholders of the BIM models are
the consultant, and the use of the database can greatly help
the consultant in terms of cost, time, and quality, the greatest
benefit of using the database of materials and equipment will
go to the consultant. Also, the research participants believed
that because materials and equipment databases create a
comprehensive and reliable database, it can be effective in
operation as an as-built plan without mistakes.

References

[1]B. Succar, Building information modelling framework:
A research and delivery foundation for industry
stakeholders, Automation in Construction, 18(3) (2009)
357-375.

[2] A. Winberg, E. Dahlqvist, BIM-the next step in the
construction of civil structures, 2010.

[3] A. Bidhendi, H. Arbabi, M. Mahoud, Perceived effect
of using BIM for improving construction safety, Asian
Journal of Civil Engineering, 23(5) (2022) 695-706.

HOW TO CITE THIS ARTICLE

(2023) 163-166.

DOI: 10.22060/

A. Bidhendi, M. Azizi, E. Eshtehardian, The Role of Using Database of Materials and Equip-
ment in The Building Information Modeling Implementation, Amirkabir J. Civil Eng., 55(4)

165






785 500 ()] yo (o kien & i

VAY B YY) Glo VFY Jho oF o)lodd @0 0,90 ¢ oS ol (ylpas  wiine &y il
DOI: 10.22060/ceej.2023.21388.7703

GBI g5l g5lwodly xilyd 43 Ol o plae SleMb! SU ;1 oalisu! i

byl Al Glus! & ghie wiome (gidA e

Ol RS e myte Gy oD (g jlone gy 2aSisly —)

1891 au )b

N NVIV e redl
DRA RV R T
VNN IVE 2y
VEANNYE oMl )

1605 Clols

Olipos g pdlas (SleMbl SSL
e OleMbl (g5le Jse

259 J>re

BIM (s )l8

BIM (s Jse

oMbl (gl Jas g o Sloiilo slaojsy CMSLe [l cago & i (slacsysld g lasnl b 5l (S, raoYe
ey b ) il yguiS” 4305 15 S ] s el 438,55 1,58 o3l 5y90 s )] o1l ;> BIM il o (BIM) céLs
5 oles Jud 51 Gl (gl g adly 90 0 I Jsass) o (ygb 0 Jlot) (3l b scanl (28l b Jlo )3 (5 ogllan
o3an OMsie hlos Sals coly ggoge (o sl 1alsjo 5 a0lej (65 2o 5 o oS il 8 5 Sl o
Olej 3 slasMe b5 o g2ab 0 o & 2,5 1,8 059, (lgie JLdl )3 9 L5l o ool i3 o3y, )3 dlisil 3,90 Y
2 3550 Jied 35 0395y 52 3 BIM alises (gl Sl 4y (sl 4l 295 0 o> 032 (53l e aizjo ¢
5 ble nmen 5 Sl g elas Sl SOl ciy b g SLI calid g ggdge b basye Sl oy Jl o o> oo
ool b a9 €85 s yauo 0> oyl hanaskio jl 125 VL aidly lid s dos (sladslias ¢ S oo, oalé.::wllg‘d sl
b o )3 Eliazs g s oMbl Sl jl oalitial a0 (Lt 5 03,5 (2985 o B gede Jelos b )l
9o liowss g Canl o5 st g e oo oz 9150 53 (0,18 ey i iz 9 0)0 1y 2,0)18 ot (s

Segm MBI S el 11 oyt s oy 5

S oY ‘Lmoi w8l g Julotiods s (gl (gimgd cdids 4y basye
20l ) 8L 5 oaiSaind Jlaww ol ol g Bad odly JElS g, lnaids b
)57 5l onlawl 4y (6l bled (i i o pl dad 09N g
syl @ Cans Wgie oS 20 o el (pl g 0yl b sladias o LS
DS Jloel (65108 s (g

GlShy ) o ile plile Sl gl i
SeMbl S i gin Glgie @l Glaidls S (548 5 (00 Sas
i b [V]pLas U pordo 56 jl 0o <o yos J5b 53 (S maead sl
2 BIM sl ois &l)) saseie YLl @lods &)ljg lawes 45 oy a5 &
Sl ks (lably gam i ledb! Juo Sl odlaiwl g drwes «z8ly
oo g cols giluand lp 4l osd ALk (o)l skl
syl Jls [ Kioles S BIM s )3 ol ilo pus LIS
oS kS g5 o aS gyeb .l 1,5 b g 0ald jl E ciadion
I¥] 558 Jubs 5 gl Jao ) 3 ol S ool 1y S

oo -
SLiyliS (b poliw 13 g 05 5111V ans | BIM gos40
laaly Lg)‘.))gb).ec‘ 9 )Lu)ﬁwtw s Ngeo ‘d)l.o:w O Uul»o
BUILDING DEVELOP SYSTEM —" rsbe
b 1 Ygoxe &5 bodigjp ials 1) o coanl 5 05 2 has "BDS
Oly‘..c & BDS .3)5 ol d;'.éluc L§L<u| o Lol 5! Lg)b)goﬂd Pt
9 Silwopdd ly Nlgie & 31338 Il g )l38le 5 5l oS
ol b Kl &S S b lesdle slhb GleMbl g)l5cuws
M b zyhe BDS o5 olia il wbe 3y 1) Sl s o
el iledse 9 a2)lSe Jodgd o sbalpl glio Sl oL
g i o iay 5l 0 jlescdle Cats (picren WAilodld dawss |

S Mt ogMe .l 03591 69y BIM cows 4 (amgd o1)b

Azizipm@modares.ac.ir :oile sosge odiwg

(Creative Commons License) _edpe (Sl ule cov dlio cpl ol oad odly pu pal oSty @)l & 156 Gois 5 (Bsimng 4 cuilpe Goi>
BY NC

Asleyd s https:/www.creativecommons.org/licenses/by-nc/4.0/legalcode sl jl (uilud ol Slija (sl ool 48,5 )5 las yoy2ud )

vy



dox 3 el oss 4l ey by bius) 5 2,0 gbjlugedle
5 Gl Glise GLSIE 5 candes Slobls glis cla e
On Sileged)liw slp lio by o5 b Jae pomuie CleMb
5] 55 snlss EuiS Lol 4 B aiiS ppuels

Oledlo glint oo bls,l s conl ppe yims o BIM o3l o500
Jiews |y BIML o581 5 5 saste sl oy (gl g oo
slaoll s byl owsjle clial g BIM osls (claolSol slas a8
035 oL o lgie sl Wiy S 0 Ce g 4 las 55 Sledb]
Syiahl e 0-YF+ 5 Joame o3l WYYV oLz BIMobject
e B0+ 511l > Autodesk Seek osls oL .cwl BIM
ol o JoSi leis o

SmartBIM li- 3l w)le BIM laalsols o5 Jglice
NBS National BIM , Bimobject platform s brary
[v¥]MagiCloud s library

S ol ol Gl G 9 BIM lae (cblio o ke
b ol sl SIS pll dlon 5l a)eis” (B )3 2> 5,50, o
A Gl a1,

63bj Sl M Glogedls glaofgy juel cuddge il
s s o 3 ¢l ol b ol 005 ool BIM ) oslizsl el
anjalple) Julosen s sl ) Cosl A8l dnwgi join 03l olL
Opped ol L3 0318 03l oG LB Sy i ols 0 S sl
Sl SleMbl SSb g9 pae BIM (g5luodly pae @lgo 51 (S5
Al oo gdlas

ol Yl o lagins ol 5 AELD opbize 5Sb
sl iloosly clagsgy BIM cugbge Lelgs 5)50 5
JW Yo (b wles,S i )] wlge g ble coled b coleMbl g5lo Je
Sygo S5 5 Sy okl 3 BIM g0l (6lod i clalllas canisiS
g oglaze JISsl 4 BIM cugge Jolge cilalllas oyl )3 a8 sl ai5 )5
Sl ol sandab  SsSUsS slaolbuys

Siwodly glge pogas 3 3k Sl Al aiS & pslailen
oS 1 aseie 8,5 & & Sliino | s el o plul BIM
S!Sl S, 395 BIM ) olizl pis gilgo 5ol j1 oS
ol S (SOl ) 5 simen ¢ sl Slsass 5 llas pols

)I Lf{l) W) rabul dtmuu.m”; =3 ) 04 u.@l) uoyab U"‘ 0

Yy

e laJse cp el gliges pledle CleMbl g5l s
P b g Sl (b ghyteln Gilwand clp oy
S 85 o wnlp 1y bl o) s ol el Sl (slaogys
5 ool My Sl a3 )3 JSkie S9 Oygo 5D g 03,5 sl
] 455 ale logesle

wwl pizms 4 lplan Y 3 BIM (las Slae

b ol 4 BIM pgus as :(3D) 34350 Ly (sla o —
sl 039y sl 2l cale )3 5 0550

ey adiy Sy Jals o BIM ples sey {4D) (sl -

| ajg),;
5 0390 sloaizja 2yl Jals &8 BIM 2¢; ax o(5D) 540 -
ol (S8 by o o0

5 el wle Slhes ] 3 a8 BIM i s +(6D) ()b -
P9 oo ploml (5 Bpan i Jelos

Sy bl Jolis a5 BIM pian ax ((7D) eMpeas <o e —
sl 039 yos Sl ahl> JS Capte 9 0 yos

leie & gl 03,58 jsb & (BIM) plassle oleMbl (g3l S
dsb > bglals 3)90 )3 Jluoms Cledbl L5 sl 5 cn Lol
BIM Gl (sl > Caol 015 43,8 a5 )3 ] yoe 4y
Sl g 0y 5 50 5 4505 pis Sl dlox I GV gaxe 4 LI
St (2Ll dlea jl gk > (Sl g (SSle Sluguls
SN S gl s ol 1) w3 glaanld Grzen
Y game OleMbl jlisl bl i85 BIM @las 9 cljgss
Lo]55)ls alygles

5 CautsS Doy Syg o ialidl jslate 4y NARe L VRO wan
Siilo 4y (gl | (6l cpmasiie (Goy 39maS by ol LS
ile (Sleils A5yl saoie YLl (o) g (Bpd sbg)l sloygS
Sl 295 a5 & i SIS g pelSin (i ol g
and pais b yS obol i golaw j 1) adle Liw Slsle
» ETAG 5 K40 > Uniformat <5 o S gl cdawg
sl 3l Byl ors a3 lo AEC 5 (g5l cnio )] ¢l L)l
5 S & bggyo BIM sleMbl S0l atlo el (slial sleMbl



b Wlg o Glipos 5 pdlas Sledbl b wiiws olacgles
(sl gaee Jio i3 sl plogle Coles U o568 5 goly U 5 slosle
Sl SL il oSSl b g GBS (30 clysliie ¢ 2lo 858
5 IFC wile SleMbl 65565 (o)l los 51 8ilg5 o il jups 9 pllan
A8 3litl ptuws gl b 5)5 5k gl .

5 S pie e Shegene Sl 5 gllas Ml S
yos 45 olod ookl Dyge plas 5 3l da Juen; il Sialea
wilisl g cols ( shb s ol 5l Gle cals o ;3 039y
2 Gl bgye jle g Cole Cats D wu B9 uitred 5 (g0 0 0
g Ol @dlas daJisgsy 381 «linss g pdlas SleMbl SSL
Lo dw bl Ghgo 4 Cole Caiun j odlawl JB cli)g
aex 5l p3Y aledbl HLS o 5 jlailil 5 (63,8 «liz> b YL cds
izip eoloj a4 bgiye CledMbl g alls Clija 5 (S3ib 8 Slaseis
SSE @ 2l g iy aebp clp p¥ bl Gl 5 Sl @l
ool il 5 el e g 13 bl i s] B el bl
o1 81,1 L g oyl alawly by 5kl b g 00 o 3kl (clocao b
O b 09 W bwg oslitel LB pogad &Sl o g
Ol (63 5503 9 JHSlewy clpe (b e ygline Sl 53 Slojles
Y] 5,5 . 5, BIM

Iy BIM SleMbl SSb 00l )loxe dumwge 1305 oy 53
sl 0ol o35 leMbl 0313 oL b b ye Jho p Sike (59l3"
Jizws B o leidle S oy90 j0 |y S GleMb] wlgs o a8
ol S 0pdd ledle linl olsd g CaeS ale (63)l50 dlen
g w3 e by e 1) plails S 4 by balg) g (o) (el
[7] 055 o e |y sl (505 a5 i Jols

Jols Bias cginy dw (gl i peplie s sgde oMbl Sl
Gl Lae 55 o)San B lal3 5 5 ledbl ool oSyl (g5

>hb ulp byl I Wl e (hlSley 5 Gludige (lexe & cul
095 w8 4 (59l ol S oo 02lil Gleilus (gl dnd g Sl
1) o laptass plod 5 )l ls l gilre Jao S5 b am3 0 ol
Syl 4 K15 b 1y SleMbl o wilgn ¢ 158 sbul (gdn dw & )jgo
&S 5l 5 colo Glipn g Glasuin bdddl Wy ped & 15,105
letlo (wiin Wle (oln Sho Jold cditun wro Joo (sl @lyy
@i cldbl 5 pladle @lial o G Shy (olad ki,

Yy

plosl BIM SleMbl b ojgn j3 (gtiaidjyl @lallas a5 ol oyl
g 4sly dgvg il il avg BIM (gjlwosly snl 3 )3 cljugs

ol & Canl (1 055 g ol D Ced 1 9 29500 e Yo )
Sl olwlis 1) alysb

iRg 3y Al =
059y Gl ad x> > sladle GleMbl (g5ls oo =) =¥
sl Bl 51 a8 cunla 6 5l (glac gooms 059 lis ds o 5l jolais
03930 5> Oliwebl pas i 18 9o (b (Jpaze b okl ) ojsn
ol ol ol Jobo 5 ey ol a2l iy
o pdo g Slles g jlwgcdlo (aadlie s ©lizs olb) calo 5l i
L] wb e
o3latwl ojgp (Mo MVAL) cilw I i Jolhe 5 (o)d OFAMA)
ol Gl (Sen Co e g (60500 0 ol pe 50 3gare ealail Dgd o
Co e sloylble i plo b BIM b s 05 5l (g)lus 8 034 L
Copde ot 4 cwl (Ses 5 |, Archibus sl Uil
Sl b 0Slas (gulS gloasls " i L (llie > 2l
Cuwl 0230 dl>yo iy jo ) BIM Silwodly Ol S > "BIM syl
IV ] 25 oo odaliie (V) Jgdo jo oS
Gl 0315 o5 1) jlogcdlos g 059 Copde iw slaogus BIM
3 BIM 1 oslitl 5,38 o 186 00 yos 46y 5 295 dig 4y oS
il (clagdg)g L sloygd pobo 4y a5 canl Cglite jos a5 2l Jsb
ol 03> LS 059, yee ad > il Jolye o BIM ! oslazul
BIM Giliseo (gl )8 (V) Jgao sl ool 425 clalllae I a8 cansl

a3 (Ui 039 n 2l Job 3,

BIM Cljuon 5 dlas oMbl 3L Y -Y
ol il slaciand s Cligas 5 @lae MLl Sl

b e)lse 0 Ll W)y cals ol S jsb & ool oL oyl



DVIBIM (g2t sl 5 ,80os (oS (slagpad L (V) Jgua
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Table (2) Applications of BIM in project life cycle
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Table 4. Application of Building Information Modeling in project life cycle
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Sl sLCSL b Jigsy (s es liv oLl
Ol jupex 9 dlao

o
6%

13%
I

Pl g g5 4 3l g 2T pae 2T

Slojbe (1955 ohitan| FLEMBN Sl (5 anmgi (£ 9 (ST

Ol g s (FleMbl (LASTU U g B uiScs lie o Uudl ol5ue & JSW

Fig. 9. The level of familiarity of research participants with materials and equipment databases
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