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Abstract

According to the quantity takeoff and cost estimation process using the two-dimensional drawings,
there may be errors in the process due to misunderstanding by quantity surveyors, leading to incorrect
quantities and construction prices. In recent years, Building Information Modeling (BIM) has been
implemented in construction projects to create drawings and present the physical characteristics of
construction projects in three-dimensional (3-D) visualization. This study aims to propose the application of
5D-BIM, which integrated the information of time scheduling and cost estimation into a 3D model, to
improve quantity takeoff and compare the differences between quantities from Autodesk Revit and the Bill
of Quantities (BOQ), of the Educational and Laboratory Building construction project at the Nakhon
Ratchasima Technical College. The results showed that applying 5D-BIM for quantity takeoff in construction
projects can reduce work time, verify the accuracy of construction drawings, decrease errors in quantity
takeoff, and enhance the understanding of quantity surveyors' work compared to traditional methods.
Additionally, the average percentage comparison between quantities in structural, architectural, and sanitary
works from Autodesk Revit and Bill of Quantities (BOQ) are less than 2.69%, 4.12%, and 8.43%, respectively.
In conclusion, the quantity of work from Autodesk Revit offers more accuracy by eliminating duplicate
measurements inherent in traditional methods. For instance, traditional measurement of structural concrete
elements includes floor, beam, and column, which overlap and cause double counting. On the other hand,

Autodesk Revit measures each element separately for the precise quantity of work.

Keywords: quantity takeoff, 5D-BIM, Educational and Laboratory Building Construction Project
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n1909aUsNINIU (Quantity takeoff)

mMsneaUTINuIL neis nsruumamamadaiideddauiuasinuzvosuszanusuny Welnlads
UTu1uau (Ahuja & Campbell, 1988) N1308AUTUIAIIUY a“fﬂLﬂuﬂismumsﬁﬁmmﬁ’]ﬁmmmiﬂizmmwm
roads lasanugnioswesnsneauFunmnutusgfuteyarne 1 iwu fegameiimnssu msenuuy 1w
AsdiazanuasnsavesimihilunisaeaUinamny 1Wus

n1sUsEaIsIAnaaine (Cost estimation)
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Tassnsidosiu vielddusuinauladonsuuuuresnufiolildguuuulasamsfimngaudv
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- msUsTaIsIAINeas19eE19azdun (Detailed estimating)
nsUszanasIAIAIneaiiaazen nunefia nMsUszanasIAIieaieiifeanisseduves
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7l 3-15 Wesidud (ACCE, 1997)
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nsinlUlgeu (Stewart, 1991)
Wil nMsnonUsInaULazYsTINaIAieaseiin msdenldiinsuaindesdielimnyaufudnuas
YosnuLaTtsEEznATlY IlerugnaeslunisaenUiinaarUssnusaAeains
KUUT1AD98158UINADIAT (Building Information Modeling: BIM)
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SULUUNAYRIUUUTIARIENTEUNARIATS (BIM dimensions)
JagtiunvuiassansaumaeIans annsauUmudnuazyeinsitauuazdonlosdoyadiunnsisiule
vJu 10 8 (Salman & Hamadeh, 2023) el
- 3 4# (3D-BIM) wumaumsdniuazasialunalugliuu 3 96 (object model)
- 44/ (D-BIM) Wiuynadunan (time) e ligiiieadesainsaueaiunmsmmasiasinisuas
Uszgndlddmsunisnaunuuaznisusmslasinisla
- 5 07 (5D-BIM) WumesuauUszann (cost) Wil el LA T osamsaUszmsIaneaine
aradoukaiamualdans fudduduauduaniasimnisld
- 6§/ (6D-BIM) LUUNAIUAITUTINTIANTIATINAG (operation & maintenance)
- 7 @f (7D-BIM) wiuvnesunisaudadiu (sustainability)
- 81 (8D-BIM) LuuMesUANUaBAAY (safety)
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- 9 & (9D-BIM) wumsnumsiiiadseavsnnlunszuiunisadn lnganninugade
(lean management)
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memsysansiumaluladaing q (industrialized construction)
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STANDARD DIMENSIONS NEW DIMENSIONS
2w 1 gduuuiiRveawuudnaedansawmnAe1Ans (BIM Dimensions)
fisn: fAuUAIN What are the BIM dimensions? Tag BUILDEXT, 2022.
(https://buildext.com/en/bim-dimensions/#:~:text=BIM%20dimensions%20are%20the%20use,50%20(cost)).
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Uszansnn (Lee et al,, 2016)
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Schedules/Quantity 91nlUswAsH Autodesk Revit
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M358 1 agunanisiSeuiisuseninaFunanuueddiunulaseainemnlusunsy Autodesk Revit wag BOQ a1nlAsanisieasna

IYNNIU g YSunusuanldsinsy | YSunmeuann ATULANFAT
Autodesk Revit BOQ (%)

1. "UABUNTALATIE3T9 (Strength 240 ksc. Cube) av. 684.00 727.03 6.10%
2. lfuuy 3.4, 2,941.00 3,013.04 2.42%
3. lias au. 883.00 903.91 2.34%
4. nzy an. 1,471.00 1,592.00 7.90%
5. wiliniasy SR24 Dia. 6 a1, L 1,969.00 2,414.90 20.34%
6. Ania3a SR24 Dia. 9 wy. W 2,517.00 2,345.46 7.06%
7. wanuesu SR24 Dia. 12w, W 506.00 522.44 3.20%
8. Ania3a SR24 Dia. 16 a. Wy 1,143.00 1,148.84 0.51%
9. mdnia3u SR24 Dia. 20 a. W 996.00 997.09 0.11%
10. widiniaSu SR24 Dia. 25 . W 1,075.00 1,076.45 0.13%
11. anapnwan Lwes 18 an. 1,783.00 1,802.90 1.11%
12. fiudn3agu Hollow core 1w 0.12 3. Furiwiin P, 702.00 708.55 0.93%
ussnUasasielitiaanit 500 nn./ms.al.

13. fiudngagy Hollow core 11 0.10 3. $uthwiin AU, 373.00 37652 0.94%
ussnUasasielitiaani 400 nn./ms.al.

14. fiudi393U Hollow core w1 0.08 3. $uthwiin AT, 1,905.00 1,921.05 0.84%
ussynuaendeliitesndt 300 nn/ms..

15. mdnmzunsednagy Wire mesh Dai 4 uy. @ 0.208. | nn. 2,989.00 3,006.12 0.57%

NAMTN 1 uaaINan1sUIsuisusznIeUTuIauTsdIuUlaTIas19anlusin s Autodesk Revit
uar Uy BuansUinasanuarnn (B0Q) Mnlassnsneaina Tasadesidudifamiuunnsisnniian 3 Susuusn
19un wdniasu SR24 Dia. 6 uy. Ao 20.34% wy Ao 7.90% wazidniadu SR24 Dia. 9 wul. @8 7.06% Audwiy
Wil Andefidudanuunndaadsludunulasiainsegi 2.69% Wil ansadiesesdlddn Usinanuanndayd
wansUSInaTaguarsian (B0Q) didunnnideSeuiisuiuuiinuanuainlusunsu Autodesk Revit tlosain
Bmsiavinanuieaduuinluuisny Snsiausinamuiisdeutu ervdmarliusinaauiildia

ARANALARDY

1519 2 agunanisiTeufigussninUTnanuvesdunuan Unenssuanlusunsy Autodesk Revit Wag BOQ 91nlAsan1sneasne

398N Mg | YSnaounnldsunsy | YSinaey | anuuenen
Autodesk Revit 911 BOQ (%)
1. uihimanuBudiueda i 9wy, avusessiaiiey AT, 2,046.00 2,150.40 4.98%
2. uitufindmiiu AT 684.00 686.70 0.39%
3. muﬁugﬂmﬁaumiﬁm‘lﬁ YUIR 60 x 60 Y. A4, 2,368.00 2.472.86 4.33%
4. muﬁugﬂsslﬁaalﬂmﬁﬂ YA 30 x 30 WU, HIAU F 202.00 219.75 8.42%
5. w1 pefanensUNSANIALUN ASIWHY (GA4) AT 2,350.00 2437.51 3.66%
6. W2 / W6 HINDBgIIALT HLUNY n5.. 203.00 213.20 4.90%
7. 3 wifsriodguony AT A58l 180.00 189.16 4.96%
8. m‘ugjumﬁﬂmsuaﬂ 7.4, 2,524.00 2,556.61 1.28%
9. anuyuntianiely AsAl. 3,593.00 3,623.14 0.84%
10. 21uyulAsaing AT 2,647.00 2,852.50 7.47%
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INANTN 2 wansRan1siUTeuLisusEnItsnauvesdinnuandnenssuainlusunsy Autodesk
Revit way BOQ anlasamsnioads TnsAefifudiiimnuunndranniian 3 suduusn Téun nufiuynssides
Ww31In UM 30 x 30 By, AU Ae 8.42% a1uyulaseaing Ae 7.47% uazsuiimaududuuesa v 9wy,
a1useEReIFey Ao 4.98% nuddu il Aefidudanuuendaadgludiunuaniinenssuegd 4.129% il
aunsninnedldiuiinanundyduansuiaianuassia (B0Q) fdunnnindlewIeuiisuiuliumnu
91nlUsunsa Autodesk Revit LiosaniEnistausinauneadauvudsiluusey fmsinsumemuiisdeuty

p19danavi liUSu s uiledanunannmaau

1519 3 agunanTsiUTeuigUTETINUTIIMNUYeIELNUgUIAUIaINTUIWNTY Autodesk Revit Uag BOQ a1nlasin1snedasn

378ANTU wie | Usnasuainlusinsy J3unaanu AULANHT
Autodesk Revit 371 BOQ (%)
1.Ya PVC g 1/2" %u 13.5 . 95.00 108.00 12.81%
2.0 PVC o 2" %u 8.5 . 237.00 240.00 1.38%
3. 78 PVC o 4" %'u 8.5 . 63.00 72.00 13.33%
4.9 PVC o 6" %’u 8.5 . 203.00 216.00 6.21%
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