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Utilizing Building Information Modeling for Assessing the Carbon Footprint of Construction
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Abstract

This study focuses on assessing the carbon footprint (CF) of
construction materials in a housing development project using
Building (BIM). By
technology and Life Cycle Assessment (LCA), the study

Information Modeling integrating  BIM
evaluated the greenhouse gas (GHG) emissions associated with
materials used in three key categories: structural works,
architectural works, and sanitary and electrical systems. The
findings highlight that structural works contribute the highest
emissions at 61.56% (43,184.14 kgCOye), primarily due to the use
of steel and concrete. Architectural works account for 38.28%
(26,851.36 kgCO,e), with lightweight concrete blocks, aluminum,
and glass being the main contributors. Sanitary and electrical
systems, with PVC pipes as the primary material, have the lowest
impact at 0.16% (118.74 kgCOse). The findings of this study
emphasize BIM’s capability to accurately assess material impacts
and provide actionable insights for optimizing design choices
aimed at reducing greenhouse gas emissions. Although the
in this
production, it highlights BIM’s broader potential in enabling

analysis research focuses primarily on material
sustainable construction practices by improving precision in
material selection and promoting environmentally conscious

decision-making throughout the project lifecycle.

Keywords: Building Information Modeling, Carbon footprint,

Construction materials.
1. A
gmnsdeundasanmgiennevilandidadussidiuddy
Ndsrasainsugiauasdsnndonvesywd nilduamandniisali
ianlglansaufonisuasufusaunsean (Greenhouse Gases,
GHGs) [1] @4ludl a.a. 2021 ArAnsAeas1sLazeIn1sddiulunig
Uaeefng CO, Anlu 37% vpsnsuasevianunlusyaulan [2-3] lny
dndrullnsounguasianisuanian n1sneasne warnisldanueias

wanNll NMNNTUVIUITEIINTUALANABINISIATIAT LUl
WiaahdsasausanefusensngInsiardsuindenagiesiaiiio

dwiuusandlne aanisneatradunisluuvdsudesfudou
nszanitddey Taelud 2022 finsudesfnedounsyanannisneadis
Anilu 20% vean1sUdesfmiseunszanitanunvosUszing (4]
Usinaunarddulnganainnisldndsnulunssviunisudntan
feas1a 1wy ndnuazyudiud defeidunquianivaes Co,
Tuseiugs [2-3] wonni MsvakuamslunisUszdusazannis
UdesfinagluszaulasinsdinaduaUassadifey

otslsfinu uiTed vssfiunisUassasuaunani uian
Tassnsvwadn W Trustnerde 1-2 $u Senedsria wiinau
roafadnuardaziinsliTanilidudounasswaulsinn udidudan
ddnfiazviouwuuImniseenuuuwazn1SUSIT AN denasie
dandeulnesin madeniasinsuadnlunuiteiidmnede
noulandluduil LLaza%a%’agaﬁu@uﬁ’m%Lmeamiaameﬁ
fedu

Building Information Modeling (BIM) i¥uwaluladfigaelunis
ponuuULazdansteyaeimsesiuszansnin Taoidenlesdoya
ﬁgﬂugmmu 2 fifuaz 3 4@ n1sld BIM Saudunisuszdiuindns®in
(Life Cycle Assessment: LCA) ¥aglviauisamuisuasIiasneing
Uassiiseunszantdedradussuy tavaiusauSunuunnunuli
wangauldlunnduney daudnisesnuuuauiinmstanisnisneadng
n13ld BIM daaeluniswieuiisudiidendanuazeonuuuli
doandesiuidmunenisannisuaseinusounseanlugnaivnssy
noadaleegeivseansaim

nuAdeifTagUsvasdii evssifiuafueunans uivesTan
neasalulassnstudeass Taglduuudiassansaumaeinais (BIM)
Taglilassnsvuiaidnidunsdfnw eifududonisanuily
a9t uazuansdnenwweansld BIM lunisussiiiunazeenuuuil
dawanan1sannisuasefuiseunsyanlaedediteddny

2. FBNIaHUUIY

2.1 dhvaizuasIgasdenvedlnsinistumes il tluniyisy
Sruiflfidunsdfnulunafediduiuieaesiy tuildaes

I 174 A151UUAT YaAIN1TNETIUTEUIM 3,480,000 UMW

Tassadnonsiureunimadumin nlsdguaiun Ussguazmieng

avaiien waszuuliih-guAvia

2.2 n35UUNITTIVTINTOYAAINITUARYA 90U TN (Emission

Factor)
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aAoilitusiusauen Emission Factor (EF) vos¥annoasied
Aeades Inelimnuddasuaisariuluusandlnedundn Toe
919899 g udeyan1sUdes il oun 5 ANURIBIANITUIUITIANTS
firwisounszan (TGO) [5] mnkifideya EF vesianuisdssianly
gwuﬂ”aagamm TGO aﬂwaa&amm Intergovernmental Panel on
Climate Change (IPCC) [6] wnu
2.3 msnimuuyIIaesaIudanelusunsy Revit

a519uuudnany 3 ddvestudieg1slulusunsy Revit logld
JayauvuuUaunazeazidunianuesinuiiegne n1sasnslinay
AsaUAqlATIAS AN W gruTn 1A A al AU Lasvdeen
sufeseazdoanuandnonssunarssuuliin-guiivia els
Tunanseunqunslifaniomuaiifesnisusadu
2.4 nsnmuamTIdinesamsun1sUssiduninisudesiiniiou
N3N

TulUsunsu Revit 92a§149 Parameters 17t 05093 un15ld A1
Emission Factor vas3anusazUszian Ly aeunsn widn uazdsuia
1N #i EF azgnifinadly Properties vasianluluna ieliansa
Feulosuuiinauianlunisdnunsudes fedeunszanldogne
wilugh
2.5 MI09nYTalian1InuuyT1ae991A75

14fileritu Schedules Tulusunsa Revit iitonanu3uaianily
Tuluaa Wy reunin (gnuieriums) wanesy \lanii) uazdguoa
w1 (Few) TnsuSuuiagazgnuandunilsiiaonndasiudn
Emission Factor #l#81984 wu winen EF vesmdniaiuiviinedu
keCOze/ke UStnaumdnazaantuniedlanduiieliduialdegi
gnees
2.6 msAnamazUsHdumsUeUaWS IR aRNaa 1

Funmivsusnauivestagroaislagldgns (7]

Carbon Footprint = Quantity x Emission Factor (1)
Carbon Footprint #i® ﬂ'ﬂﬂﬁuauvﬂmwguﬁ (kgCOZe)
Quantity fie Usnasfanild (dewiae)

Emission Factor fie A1 Emission Factor (kgCOse/%iae)

HaNISAWINITgNIENALUTTIAN A WU AEUNTA AN uazdY
FLIRTY Lwauamﬂmmummam'vmmanimuaqammamiﬂaaamsmau

oy

syanlutudegia mmumasamaamsuauﬂmwswmvmmum
muaumﬂwagammumﬂmﬂmLgaumu,mmaammiﬂaaam%
Beunsyanluduneunisesniuusdaly

3. WANT5IY

3.1 wamstssiiiursua U UnUlATIT S
nsUsziudunaesvounans uiluninasulassasneds
ATeUAgUdINUTENaUAAY WU §IUTIN L AU wazity wanslidiu
J1¥agiifinsUdesfinnFounszangean Ae dngunssa Saudes
m%uauvﬂmw?yuﬁl,vhﬁ’u 21,518.62 kgCOse Andu 49.83% vpavaiIn
# sp9001f0 AouNIA %aﬂﬁaam%vauﬂmw%uﬁ 16,802.50 kgCOze
Andu 38.91% drumdniasuilafig 9 (RB9, DB12, DB16) 5aufiu
ﬂéamﬁuauvﬂmw%uﬁ 4,883.04 kgCO,e Ay 11.26% Fedonndos
fU9UIBUBY Althoey et al. (2023) [8]
maé’wa‘immﬁwwmmmmﬁnLLﬁzmuﬂ%‘mﬁL‘f]ui’ﬁﬂmﬁﬂiuﬂﬁ
foad1a afldrudrdylunisudesfisiounsean Tnenuinay

lassasanmuaiinisUdesasuaunansuisId 43,184.14 kgCOze
S18ALLDUALARIAINISIIN 1
719797 1 wan1suszdiumveulpniwiniinnulasiaig

eI U3unae (unit) Emission Carbon  Percent
Factor Footprint (%)
(kgCOze/unit) (kgCO2e)

ABUNIA 58.75 (m?) 286.00 16,802.50 3891

18N RBY 1,959.75 (kg) 0.77 1,507.05 3.49

\wian DB12 2,029.78 (kg) 0.89 1,798.39 4.16

\ian DB16 2,009.80 (kg) 0.77 1,577.60 3.61

wan 21,305.56 (kg) 1.01 21,518.62 49.83

JunTIa

Eiph 43,184.41 100

nesei 1 §Ideriuasuioms Taamaniiuiinanisliaze
Emission Factor g4 LﬁaLLammaﬂizwwaﬁaamdwﬁsiamsﬂa'aEJ
mfveuansuilumnanlassadses e iaau
32 tz/an751]5%171;@7§uauW¢7w§yiMwmm7mn717&75/%51/

mﬁﬂiumuﬂimmmwauwmwwﬂwmmmamﬁm EJﬂiiﬂJ"’?N
AsauAaNEIUUTENOU LU Wils & W nsvan wax Fanmnuesdu 9
wudr¥anisinisudesinniFounssangsaado Sgunalun Gedes
mimuﬂmmuw 13,784.94 kgCOze Andu 51.34% vpan1suaeslu
WINT 098wNFD agilifluy mﬂaaamwauvﬂmwww 6,439.05
keCOze Antdu 23.98% way nsvan mﬂaaamiuaw{m‘wsuw
4,114.74 kgCOse Ay 15.32% Fsaonad0etuuITove
Drewniok et al. (2023) [9] Yandu «q ddadunisudesiitosnin us
gensfiunumeAglunimsu TnemnanuaninenssuiamunUdes
m%mauvﬂmwi}uuﬁsm 26,851.36 keCOze T18AZLBEALANIAINTINN 2
a3 2 mamﬁhzLﬁum%uau‘v!mw%u‘ﬁwmmmamfjmamsu

’3’2161 U3uau (unit) Emission Carbon Percent
Factor Footprint (%)
(kgCO,e/unit) (kgCOze)
Sgain 53.43 (m°) 258.00 51.34
13,784.94
nsuile 94.43 (m?) 5.30
- 1.86
LATUR 500.48
nszideg 79.63 (m?) 13.00
~ 3.86
Lw513n 1,035.19
U 1070.77 (m?) 0.45 1.79
480.78
oaliflen 1016.12 (kg) 6.3¢ 23.98
v 6,439.05
n3¥aN 1312.14 (kg.) 3.13 1532
4,114.74
it 60.09 (kg) 0.23 0.05
13.82
PVC 226.46 (kg.) 2.13 1.80
482.37
EetY 26,851.36 100

M5 2 FReduagdiangiaguanidusinanislduag
Emission Factor g4 Litelaninansenuvesianwaiilsenisudes
Asusunanswilumnanuandnenssuegrstniau
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33 ﬁmn757]75417%7§Uaw{yﬁ)w?yw’mumdmsxwgﬁmﬁmmmsmw
Iy

miﬂmﬁ‘u‘d%mmm%Uauﬂmw‘%yuﬂwmmmiwuqmwﬁma
wazszuulniihaseunquiandidty wu violwuasviethdaduviesa
PVC wilouiu §3dedsUszidudrniuuaz nuin msudesineiou
nsvanlunmneiiviinashiiaadeiisufunnanulassaduas
mnanuandnenssu TnemunmsUdesfedounszaniumnaiian
Wi 118.74 kgCOze

4. d3UNaNITAY

n539uiingUszasd i ausziduasuaunand uvivesian
eafdlulasinistudnass lnglduuuinesansauneeians (BIM)
FamamsUsziiunandiiivinanamilasiaidinsdesfedou
N3zAINgaTign TesauNADTLINNUANITAINTIN LATMIIANUTEUY
guAviauagluihinisudesfaiieunszandiiign Ineuiuianis
UdesfmiFounszandulngunaniaguaniinisléluuiunamin
wawilAn Emission Factor g4

nnenulanaiwdesiviseunseangega lneildadiumnnd
61% voeialAsents dundngunssanazasunimduiania
NansEnURadIndennnniagn n1sann1sldmangunssaazns
USudgsdunauvasaaunin 1wy msliyuduudifinsudesiing
Sounszandni1 wioTannauny [8-10] enativannisUaesfine
Beunszanlumneilidetnadidodiy

Tummansuanidnenssy dguranduianivdesfimiou
nszangaan Fainanmsliluinasnnuazen Emission Factor
Aaudnage uanand oqiiivuuasnszand udutansesasund
NaN5ENUBE19LIN 1 939108A1 Emission Factor g4 usfazldly
Usinauiitfesndn maidentagniaden 1wy Yan3luda uieTaniil
nsudesfes [9] o1atsansansynusdedsndexlunnail

‘mnmmﬁﬂa'aaﬁwﬁaummﬂ@?wﬁqm Tae¥an PVC fliluszuy
vieguAunauagluiinuTaniifien Emission Factor s aghdlsfiau
nseenuuusruu sy AvEamget uieanysunafaniildanunsa
rwanmstsesiuidounszanlumnaillfifiuiu

wan1siveuansliiiudn nsUssiiuaisuounans uvidae
LuUIaeIEmsAUMABNAN T8 sEy YA idnansenusodwandeu
gegnluusaznuinnueg19daau Fsanunsalugnisdnaulad
wiugludupounseanuuuwaz I UHUABa3Y HadwS dazauds
Fnenmveinisiuuudassansaumaeasuliifueiosdiod
Tumsudmslasinmsneasrsiidufinsefunden uenanidagli
annsaszyanifinansenugslundazniinnuldegiausiug g
annsadllgnisimwiuuimnmsesnuuulug W n1susuanawn
Tnssadrmseusuldvaniiduszansamagatuludedanndon wavds
Fagliannsniisuisunadenlunsooniuuiuandsiuldedng
Wuszuu wlelildlaseaisfivanzauuazannansenusodwindos

agslsfinnu qwu?aﬁ’aﬁfﬁmaumeﬁfﬁmﬁﬂﬁﬂﬁmﬁumamqu
wnnzdanneasidlutianisuds linseunquiianisvuds msneadns
wazmsldauenans fudu msnwrerdesiiinnsannisudesfnalu
nndunouvesiginsdinennisazdaelilddouaiinsounquuar
atfuayunsdadulaludeuloveiionauignaimnssunoadied
failsogauviasa

AnAnssuUszna

nuiATratuiidiseamsieautsmiennanseiiuinu d
TAuuziuazatuayulunnd unou LazvavoUAMANITE
yAaINT uaresAnsiiAeates Inslamzesdnisuimsdnnisinedou
590 (TGO) hag Intergovernmental Panel on Climate Change
(IPCO) Mbuuvdsdoyadnlunsdumsidelunded

LBNE1591994

[1] Masson-Delmotte, V., Zhai, P., Portner, H. O., Roberts, D.,
Skea, J., Shukla, P. R, ... & Waterfield, T. (2019). Global
warming of 1.5 C. An IPCC Special Report on the impacts of
global warming of, 1, 93-174.

[2] IEA (2023), Tracking Clean Energy Progress 2023, IEA, Paris
https://www.iea.org/reports/tracking-clean-energy-
progress-2023, Licence: CC BY 4.0

[3] United Nations Environment Programme (2022). 2022
Global Status Report for Buildings and Construction:
Towards a Zero-emission, Efficient and Resilient Buildings
and Construction Sector. Nairobi.

[4] AUV BUAT RN NEINTT T U Rk AIInd oY
(2567). enuLiad atudl 4. nesfuindeunsanfnedou

n5EaN. [WUN.].
[5] 84ANNSUSMITIAASANESOUNTEAN. (2565). Emission Factor.
Auile 20 NgFRINIEY 2567, 90

https://thaicarbonlabel.tgo.or.th/index.php?lang=TH&mod
=YOhKdpIVmpkSE5SmWIcxcGMzTnBiMjQ9.

[6] Intergovernmental Panel on Climate Change (2021). IPCC
emission factor database. Environmental Protection.

(7] esmsuimsdanisfiwiSounsean.  (2558).  gilon1sdmavin
NS UBUNANI LYY ORI IONA NI,

[8] Althoey, F., Ansari, W. S., Sufian, M., & Deifalla, A. F. (2023).
Advancements in low-carbon concrete as a construction

the built
Developments in the Built Environment, 100284.

[9] Drewniok, M. P., Azevedo, J. M. C,, Dunant, C. F., Allwood,
J. M., Cullen, J. M., Ibell, T., & Hawkins, W. (2023). Mapping
material use and embodied carbon in UK construction.

material  for sustainable environment.

Resources, Conservation and Recycling, 197, 107056.

Lu, H., You, K., Feng, W., Zhou, N., Fridley, D., & Price, L.
(2024). Reducing China’s Building Material Embodied
Emissions: Opportunities and challenges to achieve carbon
neutrality in building materials.

CSMO01-3



MUzl TIMmnsIuNIneas msuImanisneadns uwagirmnssules)
Tuil 11 uns1AN 2568 AnImNTsuAEnS WInerdendedl

n15UszgnAlduuuTIneasaumARIATs 5 1R IiauFuuTen1saeaUsunaauszuuguIauIa

Applying 5D-BIM to Improve the Quantity Takeoff in Sanitary Work

¢ o L4 ¥ 1* a o L4 29
WILDIUING WUUIN WAL TIIUU BURS

Y2 grIvrimnssulesy dndndviminsaumans wninerasmeluladqsun? 2.unvsva)
*Corresponding author; E-mail address: pongammard@sut.ac.th

Abstract

According to the quantity takeoff and cost estimation
process, using two-dimensional drawings can be complex,
especially for sanitary work. While two-dimensional drawings
present a horizontal top view of pipe layouts, the installation
includes horizontal, inclined, and vertical pipes. This discrepancy
can lead to inaccuracies and errors in the quantity takeoff
process. In recent years, Building Information Modeling (BIM) has
been increasingly implemented in construction projects to
create drawings and present physical characteristics through
three-dimensional (3D) visualization. This study aims to apply
the 5D-BIM to improve the quantity takeoff in sanitary work by
comparing the differences between quantities and construction
prices of sanitary work from Autodesk Revit and the Bill of
Quantities (BOQ) of the case study. The results showed that the
average percentage and construction price comparison between
quantities in sanitary works from Autodesk Revit and Bill of
(BOQ) is less than 17.52%.
construction cost estimated with Autodesk Revit was 5,502.68
Baht lower than the Bill of Quantities (BOQ).

Quantities Furthermore, the

Keywords: Quantity Takeoff, 5D-BIM, Sanitary Work
1. A

gramnssuneains dadugnamnssuiiddnlunistuindeu
JTUUAT¥gNakardny [1] MaUseanusaineadn Saududunaui
ﬁ'mmﬁwﬁmuazLmeJsziasuﬁm'a;ﬁﬁﬁmmtﬁm‘ﬁaﬂuh‘Nmsﬂ'aeﬁw
iy nsssuUsznamandiveslasens MInuAUYTEAN A3
Favhsrainans iiteTeuiiisulunszuiunsuseninsaneaing
vesfooniuy TINfinsUszaunaiensUsznaTmnoaig
Y935UTneaIN [2] JUluunsUTEINUTIALaEN1SREAUTI M
silutiagulidoyannuuuneatisluguuuy 2 77 Taedviutii
soavnunuLaryszanasiaineads fududedanug Ay
ilauagiiuszaunsalannsvirnlunisguuuunoadns el
IfndsUinaunuiassaneairsidamiulndidsatunaneaing
ﬁﬁqmn'ﬁqm annsfinenluedn wudn Jymididgaeanisaiuiu
Ysinadagluauszsuvanavia eannsiwinuinnanulagld
LUUADAs19IEUY 2 97 wansdeyaguuuunisaasindavioly

wnsuwhty wiluduseuntsiiiunisneadiaieiy Sududes
AadTaUTInay Tugukuuanuevielulelsu wwides
uazuwIRs dananduguil 1 dsaviiliiAsmnududeunazenaiia
muemaAiey envdsalilasinisneasneuszautlymilufusneg
fidsareUsinumuarsaieasle

U 1 fegnsiduvieluluifwesseuugniuig

Lﬁaaﬂfjiy%’]ﬁlLﬁﬁ“ﬁIUﬂWTU53EgﬂGﬂ“f]’LLUUﬁhaaﬁﬁﬁﬁ‘umﬂaﬂﬂﬁ
f(]”mﬂwffﬂwmﬁaﬂLﬁ@ﬂi"uﬂ@LLaxLﬁmUisﬁm%mW’lu%umaumi
noaUTIanulugULuLYsINIsasuUTIaes 3 18 [3] Tiudisan
ArldedifstunnanuraaedeulutuneunsoonUiinan (]
YoauszuUaUIivIalulasinsneaing

MBI ngusrasdifeAnvineziUsuiiisumiuuansng
5¥1719UT I ULAZIIAIN BATINVBIUTLUUAVIAUIAIN
TUsunsu Autodesk Revit ay Unyduansusunadaguaysian (Bill of
Quantity: BOQ) Inesjaifunisanmnufianannuazanunaiaiadeu
Tumsdumeumstssinusaeads
2. Bmsauliuauide

nwﬁéT&JfTLﬂumiﬁmznmﬁﬂisE;nm"L“ﬁLLUUﬁTwaaamﬁaummmmi
5 i WleUFuUTINTaenUTINMLLAE NTUTEINSIAA DAY
nsdifnwilassnisneainsenasiiouduarufiinng a du ann
Fmnssuwanmsedind Inendumadaunsedun dadueimsd
fufunisneasnudnass wazanidunsiasizidssuiisuaiy
unnE1909UTNIUAINTUTUNTH Autodesk Revit uagUayTuans
Y3uadanuagsian (Bill of Quantity: BOQ) 31nn1ee Sudng laeil
nsouLwIRRluMIFo il

Sumaudl 1 numUITIRNTIIMATA MUANsaUNNSANY

Anwmdnmsuaznguifiiesdesiuiuudassansaumaeians
wdnnsuarIinisnenuiuia msduaiioszanumaieains
$1ue1A13 520 9n151991ulUsunsH Autodesk Revit Lt 9a%14
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KUUT1899 3 I LAga15U151A159UV0ILASINSARES1991ANT
Wintu

Junduil 2 MuuANIAlAnEI

no v 4 e o o v

mATeldhnsdennsddne lassnisneanenisious
wardURN15 4 Fu (uilidesndn 3,200 AM319RS) @N9TIAINTIY
wArmMseling Inenaemailauassvdun tnedenfnwianizau
SEUUAUIAUIAINTILY

[

‘ \;Il |

sUi 2 Tassnsreadsenmagoudiasdjoinig 4 du
@uiilitosndn 3,200 m3rauns) avdmnssuwARmseing
AngdumatiauaTTIgEN
Funeud 3 Msadrauuusiass 3 i
nsafawuunges 3 if meIdelaidenldlusunsy Autodesk
Revit §1M5UA519LUUTIA0991AT A I UVDINULATIFS 19LaE 91U
JPUUANIAUIA ﬁ’aLLam“lugiJ‘ﬁ 3

JUN 3 asauuuudiaes 3 3 Nussuuguiivianiglueais

UM 4 wuudnaes 3 16 Lansnussuuauivia

Funoudl 4 n1sneaU3utau FaeTusunsu Autodesk Revit

w¥ntunourasnisaiauuuans 3 iR meideldduiuns
ponUsmanuIINLUUTIans 3 A dmfunugnivia fedids
Schedules/Quantity annlusiknsy Autodesk Revit

Tunouil 5 WisuiisuauuAnAIvBIUINAILLATIAN
flag¥e

ALIUNSIUTEUgUANUUANGNNYRIUTIIMNULAE S1A1ABAT
ANUIUINHATINVBIATTARRAZAILIIY Tned989dayanin
TUsunsu Autodesk Revit uagUnyduansusunadanguazsian (Bill of
Quantity: BOQ) 31ngFudnneaiislulasinsneaine laguTunmnu
9nita 2 38 dnduviiailisunniadeesiduianugads

Tunouil 6 Aasrziuazasuna

wdanildlasimsneaiaiidonidunsdfnu udszendld
wuudiassansaumAens 5 47 ienenUTuianuvedlasinis
neaing mmfwﬁmﬁmswﬁuaxaqﬂ AIUNITATIVADULAY
WU BUAINLANA909UTUINUILLAZIIANNBAT1997N

v .
o a

Jupeuil 5 niouagulsslorinlisuuastodnin
3. HANTIY

MnmsAnviedidunisnonUiinuaunuuuiiass 3 4@
shemsuszendlduuuiiassmsaumnaeians 5 T ilensiadounas
WisuWsuUsunanuLazsaneasnUyduansusunadanuas
51A1 (Bill of Quantity: BOQ) ¥8491UsEUUAUAUNG Fannsnedl 1
wawn9197 2 il

A19199 1 @3URANISUTBUTIEUTEMI9UTINA IR UTEUUEUIAUIAINIUSUNSY Autodesk Revit Uay BOQ 91n%5UN4

F18N139U wiae Usanassuanlusunsy J3u1au97431n BOQ AULANAS
Autodesk Revit (%)
1.8 PVC @ 1/2" “Zéj;u 13.5 . 95.00 120.00 26.32
2.V PVCo 1" %u 13.5 . 54.00 62.00 14.81
3.vi0 PVC 0 2" 1 8.5 1l 237.00 240.00 127
4. PVCop 4" ‘ﬁ‘ju 8.5 . 63.00 80.00 26.98
5. e PVCo6" ‘i?u 8.5 . 203.00 240.00 18.23

9157 1 wanmanisiTeuiisuseninsUTinanuee sy
52UUaUIAUIaINTUSUN TN Autodesk Revit wag BOQ 91n1AsIN1S
rioas1s InsAesidudidamnuuansanniign 3 Susuusn leun
vio PVC o4 4u 8.5 Ao 26.98%, via PVC g 1/2 " §u 13.5 fio
26.32% uaz ¥io PVC ¢ 6 " Tu 8.5 Ao 18.23% Aud1dy faden
Wesidudmnuuansised sludiuauguidviasyd 17.52%

#9AARDINUUWITEVBUNYSSAY wavAuy [2] waraudunun
wwwani uazane [5] Aldaguindefifudnnuuandnaadosswing
TUsunsu Autodesk Revit wazU3uaiuann BOQ U83uguiiva
oyl 28.95% Uar 8.43% AuAWyY 9NN1sANTUNITITY WU
USunausnuitléannlusunsy Autodesk Revit finanundfisansaunnnin
Uiauiildann BOQ fimnuaenadesiuruiseve swnessni
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wazane [2] AldnanliTuTumaudldanlusunsy Autodesk
Revit thiausyFinaaumuuuuneadieea Inglifidudunisile
Usinauawiag wenFeuisutuumanudldan BoQ fifnsg
$raaguuuunisaeaUinanuildainisnisiawuuis Waiing
Uszgndldnisuseendlduuudiassansawnaenls 5 4@ 9aeli

umLﬁumwmaqmiLauviawqumﬁmama‘l,ummsmmsﬁu F8an
nsvhnusdey nsuiteunnsesidesnisudludrmiiinounis
foadaase [6] sudandeRanainfienafiniuainmssiunuves
HnenuIunay [3]

A19°99 2 agUran1sIe e usEnIeTIAieaiiwesusEUUAUIAUIaNTUTIN SN Autodesk Revit wag BOQ 9nH5uUda

$18ATU e simneddsanlusunsu s1A1ned51991n BOQ AUUANANS
Autodesk Revit (U ) () (un)
1.l PVC @ 172" %”'u 13.5 . 3,623.30 4,576.80 953.50
2.8 PVCop 1" “8,;'14! 13.5 . 2,059.56 2,364.68 305.12
3. Ma PVC o 2" “8,;'14! 8.5 . 23,159.64 23,452.80 293.16
4. Ve PVCop 4" %’u 8.5 u. 15,232.14 19,342.40 4,110.26
5.8 PVC o 6" “a!;‘u 8.5 u. 102,111.03 120,722.40 18,611.37

A5 2 waneanISUSEUiBUSERIeA NS0 991
5rUUAU1AU1a9InlUsUNTH Autodesk Revit uag BOQ 91n1A39N13
fea¥ s IngauuanisesTImneaisiidANLuAnA N Tian 3
Susuusn Téun vie PVC o 6 * 94 8.5 Ao 18,611.37 U, vlo PVC o

4. #3UNanNTIY

mu?'«d"mfﬁwLauams"dix&gﬂm‘l%lmuaiwaaqmiaumﬂawmi 5 4
AmTUUTUUTINTNeAUTIINIY LaglUTeugunULANAg
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Abstract

This research proposes the application of virtual reality (VR)
to improve the facade design process's presentation. The
possibility of using Virtual Reality (VR) technology to reduce the
problems of misinterpretation and misunderstandings regarding
owners' two-dimensional construction drawings was studied. This
research assumes that the perception of respondents measured
by Virtual Reality (VR) in the presentation process differs from
that of the traditional. A sample of 10 potential customers was
selected randomly, and the Wilcoxon signed-rank test was used
to analyze the questionnaire data. The results showed a
significant difference in the perceptions of users who experienced
the Virtual Reality (VR) presentation compared to the traditional
presentation, particularly regarding the overall presentation of
the facade design and the visual perspective. In addition, the
result indicates that Virtual Reality (VR) can improve the
presentation process. However, there was no significant
difference in how completely information was conveyed
between Virtual Reality (VR) and traditional presentations.
Therefore, it can be concluded that Virtual Reality (VR) can be
effectively applied to enhance the facade design presentation
process.

Keywords:  Facade design, Virtual (VR),

Information Modeling (BIM)

Reality Building
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Abstract

exhibit
complexities in their construction processes. These complexities often

Nowadays,  mega-construction  projects unique
arise from stakeholder conflicts, unclear construction drawings, and
poor quality control, leading to cost overruns and delays in
construction projects. Building Information Modeling (BIM) presents an
alternative technology to mitigate these construction problems and
improve design and monitoring processes effectively. However,
implementing BIM in mega projects within Chiang Mai province is still
relatively new. Therefore, studying the various factors influencing
construction projects in this context is essential. This study aims to
investigate internal and external factors using SWOT analysis to
analyze the strengths, weaknesses, opportunities, and threats
associated with BIM implementation in mega construction projects in
Chiang Mai province. The results indicated that respondents from the
case study shared similar opinions about BIM implementation. Key
findings consist of strengths: the use of BIM enhances efficiency in
creating 3D models and managing documentation; weaknesses:
additional  resources  for  effective

organizations  require

implementation; opportunities:  potential for long-term  cost

reductions; and threats: a lack of professional expertise in BIM poses

a significant challenge.

Keywords: Building Information Modeling (BIM), SWOT Analysis,
Mega Construction Projects
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Comparative Evaluation of Moisture Content in Brick-and-Plaster Walls Using Destructive

and Non-Destructive Surface Moisture Measurements for Building Painting Projects
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Abstract

This study evaluates the correlation between moisture content
measurements of brick-and-plaster walls using destructive (Pin
Moisture Meter) and non-destructive (Pin-less Moisture Meter)
methods to enhance painting works in construction. Laboratory
tests were conducted on brick-and-plaster samples using two
types of moisture meters. Measurements were recorded over
various time intervals and analyzed for consistency and
correlation. The findings indicate that the non-destructive
method offers significantly faster measurement and reduced
work time, but with higher variability compared to the
destructive method. Both methods showed similar trends, with
moisture content decreasing over time. A linear equation was
developed to translate moisture content between the two
methods, facilitating practical application. Implementing non-
destructive measurement devices enhances efficiency by
minimizing time and surface damage in painting projects.
However, users must consider accuracy limitations for
appropriate field application. This research highlights the
potential of non-destructive techniques in  improving
operational workflows while maintaining reliable assessment

outcomes in construction and painting projects.

Keywords: moisture meter, moisture assessment, painting work,
non-destructive measurement
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Moisture-related Defects in Newly Built Houses: A Case Study of 316 New Houses

in Bangkok and Metropolitan Areas
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Abstract

This study investigates moisture-related defects in newly
built houses during pre-handover inspections in Bangkok and its
metropolitan areas. Data were collected from 316 residential
properties inspected between May 2021 and October 2024. The
reports, prepared by an experienced housing inspection
engineer, focused on identifying and categorizing moisture
defects. Using a keyword-based approach, homes with moisture-
related issues were identified and analyzed descriptively. The
results revealed that 21.71% of the samples had moisture-
with

percentage of defects at 30.00%. Among the provinces, Samut

related defects, single houses having the highest
Sakhon exhibited the highest incidence of moisture issues at
75.00%. These findings underscore the significance of moisture-
related issues to improve construction quality and minimize

potential long-term impacts on homeowners.

Keywords: Moisture, Newly built houses, Inspection, Bangkok

and metropolitan areas
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Abstract

The construction of concrete roads in highland areas faces

challenges such as remote locations and steep routes,
complicating access to ready-mixed concrete and increasing
material transportation costs. This study investigates factors
affecting truck fuel consumption during such projects. Data on
distance, elevation gain and slope from 4 out of 22-wheel trailer
trucks, covering 360 sets from highways 107, 108, 1009, 1088,
1095, and 1263, will be collected. Multiple regression analysis
will identify key factors impacting fuel consumption. Results will
improve fuel consumption estimates, enhancing construction
cost predictions and aiding contractors in making informed

decisions.

Keywords: Highland Areas, Cost estimate, Multiple regression

analysis
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Factors influencing the success of small-scale construction contractors

in Maha Sarakham province

a a ¢ a 1* v 2
AYIIYEY UBU"  LLas NEA Ia'aﬁuq’asicu

D mbheIsenisinnisaunease, anzanrtaenssumans dudowazugdnfar 1mIne18eumaIsaIu 3.4ma1507
E-mail address: 64011117011@msu.ac.th
2w I9unNeaT Az USISIATINTS, AL IAINTIUAIANT UNTINYIALUVITITAIN T.UNITITAI
E-mail address: grit.n@msu.ac.th

Abstract

This research aimed to study the factors affecting the
success of small construction contractors, analyze the factors
related to success, and propose guidelines for achieving success
for small construction contractors in Maha Sarakham province.
The respondents were 210 construction contractors, architects,
engineers, project managers, financial managers, and supervisors
in Maha Sarakham province. This study used statistical software
to analyze data, using frequency, percentage, and multiple
regression analysis. The study identified three important factors:
(1) social factors had the highest influence on the success of
small construction contractors in Maha Sarakham province,
followed by (2) technological factors, and (3) economic factors,
respectively. The results of the study can be used as guidelines
for improving the operations of small construction contractors
to achieve success in the future.

Keywords: construction business, success factor, small-scale

contractor.
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Problems and Obstacles of Using Cryptocurrency for Payment of Construction Business

in Chiang Mai Province
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Abstract

This research aims to study the problems and obstacles of
using cryptocurrency and to summarize opinions on payments or
exchanges of cryptocurrency for construction business payments
in Chiang Mai Province. The questionnaires are used as research
instruments to collect data from two sample groups: 1)
executives or persons involved in the construction business in
Chiang Mai Province and 2) merchants regarding payments of
materials and equipment purchased for construction in Chiang
Mai Province. The results show that the attitudinal factors to
cryptocurrency use and various risks such as finance, efficiency,
and privacy affect the behaviors and intention to use
cryptocurrency. The financial and efficiency risks reflect the
problems and obstacles of using cryptocurrency at a high level.
As for the opinions on payments or exchanges of cryptocurrency
for the that

cryptocurrency is not suitable for debt repayment or payment

construction  business  payments  found
for products and services that involve time conditions because
of time changes and the value of cryptocurrency will also change
accordingly, as the value of products and services is not directly
priced in the unit of cryptocurrency, but it is done through

exchange rates with other currencies.

Keywords: Cryptocurrency, Risks, Payments or Exchanges of

Cryptocurrency, Problems and  Obstacles of  Using

Cryptocurrency
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Factors and Relationships of Particulate Matter Sources from Construction Activities
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Abstract

Construction projects are a significant source of particulate
matter, which poses health risks to construction workers and
residents in nearby areas. This study aims to (i) to analyze the
occurrence of particulate matter from construction activities and
(i) to examine the correlation between factors related to
particulate matter concentrations and the concentrations
themselves. The results indicate that brick wall construction
produces average particulate matter concentrations ranging from
149.76 to 201.34 pg/m3. Additionally, the correlation analysis
reveals that the number of construction workers involved in brick
wall activities has the most substantial direct relationship with

particulate matter concentrations in the construction project.

Keywords: Construction Activity, Correlation Analysis, Particulate
Matter
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Bibliometric Analysis of Time, Cost, and Quality in Construction Project Management
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Abstract

This bibliometric study explores trends in construction
project management, focusing on time, cost, and quality during
2015-2024. Research output across these dimensions shows
continuous growth, with quality experiencing the highest
increase. and significant keywords such as project scheduling and
cost optimization highlight the importance of digital tools and
like

opportunities  for

international standards. Cross-dimensional terms risk

management and sustainability reveal
integrative research. This study emphasizes the need for future
research focusing on digital integration and sustainability to
improve project efficiency and foster innovation in the

construction sector.

Keywords: bibliometric study, time, cost, quality, construction

project management
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Application of Analytic Hierarchy Process (AHP) for Real Estate Investment Decisions.
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Abstract

Nowadays, the real estate business situation has slowed
down due to many factors, such as the impact of the world
economy. Buyer's ability to pay in installments Lending by
financial institutions Setting prices that do not meet the needs
of consumers, etc. So Real estate developers should study to
find investment guidelines or other factors. that has an impact
loss. The
researcher therefore wants to know the factors that influence

on investment To reduce the risk of business

consumers' purchase of houses. To reduce investment mistakes
of real estate investors by using the Analytical Hierarchy Process
(AHP) tool to understand consumer needs. In order to make use
of the selected land to maximize business benefits. Therefore,
this research aims to use the Hierarchical decision-making tool
(AHP) to help in making appropriate investment decisions in
housing projects. And then applied in the decision-making of
investors the factors that will be analyzed include: Price factors
such as construction costs, land price, other operating expenses,
location factors, product factors such as house style, usable
area, land size, and competitor factors. The data was obtained
by collecting questionnaires from a sample group of 1) credit
analysis officers and 2) local architecture. Makes you aware of
important factors and their priorities. That affects investment
selection so that investors can choose to invest in projects with
the fewest investment errors and the highest returns.

Real Estate,
Analytical Hierarchy Here Strictly, Analytic Hierarchy Process

Keywords: Housing Estate, Decision Making,

(AHP), Estate Investment, Decision-Making Factors
o o
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Feasibility Analysis in Designing an Energy Conservation Convenience Store
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Abstract

Convenience stores operating 24 hours a day consume
substantial amounts of energy due to the continuous operation
of critical systems such as air conditioning, lighting, and
refrigeration. Among these, air conditioning is the most significant
energy consumer, resulting in high operational energy costs. This
study focuses on analyzing the feasibility of designing energy-
efficient convenience stores to reduce operational costs and
enhance energy efficiency. The research involves retrofitting the
building envelope from lightweight concrete walls to Sandwich
Panels and upgrading air conditioning systems from Split Type
to Cassette Type. Energy simulations were conducted using
EnergyPlus and OpenStudio to evaluate energy performance,
construction costs, and economic returns. The findings reveal
that using Sandwich Panels for building envelopes reduces heat
transfer into the building, lowers air conditioning loads, and
decreases annual energy consumption by 15-20%, saving
approximately 30,000-40,000 THB per year. Construction costs
were reduced by 15-20%, equating to savings of 160,000-320,000
THB, while construction time was shortened by over 30%, or
approximately 36 days. The Cassette Type air conditioning
systems further enhanced energy efficiency and provided

uniform cooling throughout the store.

Keywords: Convenience Stores, Energy consumption, Building
envelope, Air conditioning systems, Energy efficiency
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