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ABSTRACT: After being introduced, Building Information Modeling (BIM) has been actively applied to the cost estimation of
construction projects, and various studies on BIM based quantity take-off have been carried out. In practice, however, these calculations
take considerable time, because BIM based quantity take-off is further conducted along with 2D-based quantity take-off. Studies on the
quantity take-off using BIM spatial objects have been carried out on early stages of projects, but how this method differs from the existing
quantity take-off method and how accurate it is in comparison have rarely been verified. Therefore, by comparing 2D based quantities
with quantities through BIM spatial objects, this study analyzed the accuracy of quantity take-off using BIM spatial objects. To this end, the
properties of BIM spatial objects and quantity calculable spatial types were analyzed, and existing 2D-based quantities and quantities
extracted from BIM spatial objects were compared through a case study. As a result, the quantity of spatial objects found to be more by
about 7.13% in 0.05% and therefore, this difference should be considered during quantity take-off using BIM spatial objects. Through the
results of this study, we can improve the accuracy of quantity take-off using BIM spatial objects in the early stage of a construction project.

KEYWORDS: Building Information Modeling (BIM), Spatial object, Quantity take-off, Accuracy
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Table 1 Quantity Data Type of Spatial object
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Table 4 Comparison of the Traditional and BIM—based Quantity Take—off
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Figure 3 BIM Model of K—Office

Figure 2 Process of Quantity take—off using Spatial object
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Figure 4 Spatial Objects of K—Office
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Table 5 First Quantity take—off

Area of Floor (m’)

Room Traditional | BIM Tool A | Variation A | BIM Tool B | Variation B
(a) (b) (la=bl/a) (c) (la=cl/a)
Opening 118,22 17,73 0.42% 117.84 0.32%
Multi—purpose 45725 4525 0,00% 4524 0.03%
Hall 24338 24339 0.01% 244,15 0.32%
Storage 4562 45,62 0.01% 461 1.06%
Meeting — 1 18.49 18,49 0.01% 18,49 0.01%
Research 7837 7837 0,00% 78.36 0.01%
Rounge 2895 2895 0.01% 2895 0.01%
Budget Plan 46,74 46,74 0.01% 46,72 0.03%
Reception 8,69 8.69 0.01% 867 0.22%
Info, Plan 45725 4525 0,00% 4524 0,03%
Area of Ceiling (m’)
Room Traditional | BIM Tool A | Variation A | BIM Tool B | Variation B
(a) (b) (la=bl/a) (c) (la=cl/a)
Opening 117.64 17,73 0.08% 17.84 0.17%
Multi—purpose 4522 4525 0.06% 4524 0.04%
Hall 24341 243,39 0.01% 24415 0.30%
Storage 45,60 4562 0.04% 46,10 1.10%
Meeting — 1 18.49 18.49 0.01% 18.49 0.01%
Research 7811 78.37 0.33% 78.36 0.32%
Rounge 28,93 28,95 0.08% 2895 0.08%
Budget Plan 46,71 46,74 0.07% 46,72 0.03%
Reception 866 869 0.40% 867 0.17%
Info, Plan 45722 4525 0.06% 4524 0.04%
Area of Wall (m°)
Room Traditional | BIM Tool A | Variation A | BIM Tool B | Variation B
(a) (b) (la=bl/2) (© (la=cl/a)
Opening 90.46 7827 13.47% 99,53 10.03%
Multi—purpose 72,20 62.07 14.03% 70,06 2.96%
Hall 25330 25377 0.18% 89.68 64.60%
Storage 65,40 60.67 7.22% 63.98 2.16%
Meeting — 1 0.00 0.00 0.00% 31.46 100,00%
Research Q74 78.70 15.14% 9334 0.64%
Rounge 4323 4323 0.01% 54.95 27.12%
Budget Plan 66.50 60.19 9.49% 68.28 2.67%
Reception 27.47 23,96 12.79% 31.53 14.77%
Info, Plan 7220 62.07 14,03% 70,06 2.96%
Length of Based board (m)
Room Traditional | BIM Tool A | Variation A | BIM Tool B | Variation B
(a) (b) (la=bl/a) (c) (la=cl/a)
Opening — - - - -
Multi—purpose 29.09 29.09 0,00% 29,51 28,46
Hall 92,97 99,73 7.27% 112,58 9297
Storage 26,57 26,57 0.00% 2725 26.20
Meeting — 1 - - - - -
Research 37.82 37.82 0.00% 4034 37.16
Rounge 15.58 19.97 2818% 22,02 19.97
Budget Plan 27.01 27.01 0.00% 27.49 26,44
Reception 10.02 1219 21.72% 12.49 11.49
Info, Plan 29.09 29,09 0,00% 29,51 2846
Length of Molding (m)
Room Traditional | BIM Tool A | Variation A | BIM Tool B | Variation B
(a) (b) (la=bl/a) (c) (la=cl/a)
Opening - - - - -
Multi—purpose 26.28 26.58 1.14% 2591 1.41%
Hall - - - - -
Storage 24.06 24.06 0.00% 2365 1.69%
Meeting — 1 - - - - -
Research 3422 356 4.03% 3494 2.09%
Rounge 17.68 22.02 24.55% 2202 24.56%
Budget Plan 2458 24.46 0.49% 25.69 4.53%
Reception 10,99 13,19 20,02% 12,49 13.67%
Info, Plan 26,28 26,58 1.14% 2591 1.41%




Table 6 Results of First Quantity take—off

] Floor Ceiling Wall Based board Molding
BIM Tool A | BIM Tool B | BIM Tool A | BIM Tool B | BIM Tool A | BIM Tool B | BIM Tool A | BIM Tool B | BIM Tool A | BIM Tool B

Average 0.05% 0.21% 0.18% 0.17% 6.88% | 2457% | 9.34% 9.28% 8.33% 8.72%

Minimum 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% | 0.00% 0.00% 0.00% 0.22%

Maximum 0.42% 0.21% 1.88% 110 % | 1971% | 100.00% | 3344% | 3324% | 31.88% | 31.69%
HUM 7[E2Xe 2 SHt= HA Xf0[t 48K AMOZ QI5H Table 7 Correction of First Quantity take—off
QXIS HEotl QUAUCHL MY 02 A HiE B gk s BIM Tool A BIM Tool B
02 HM&837| 20, 1 @XP7| ai= ordof| 8l6l ©f 2 Ade Add area of column Deduct area of curtain wall
2 LB, Wall | = wall surface area + = perimeter * height —

% 022 AmEof 20| F0l7} 2 LEfh, A AZe Column ares e vl s
A9 AL @7} 0.00%~19.71%0|H, BH0| 6,.88%=2 LIE} Deduct length of curtain | Deduct length of curtain
oLl B AZEYO= 0|7} 0,00%~100%0/0f, O] Based [ nel

. board | = net perimeter — (door + | = perimeter — (door +
24 57%R1 O 2 LIEFGTE ZH2o] AT E Q{0 A 2AisH Xt window) width — curtain | window) width — curtain
09] §OIS EAEH AT A AZESOOIN £E3H 1 XS el Wi well W
5 S B o —= = Deduct length of curtain Deduct length of curtain
20/Lf, ¥Z & 20l FAE 7T HES ISt A=A wall wall
oL, ZZHo| Het 7|s HAEE EStotX| LU 20| 7S Molding ng;t perimeter — window | _ perimeter - window width
HAMOEZ 9| XI0[7t Lot A2 LIEIRCH B AZEQ|0= ~ curtain wall width — curtain wall width
& HA pEsl £ 4 e 22 F2tF U] m2o] 37t
Aol tiet =2 Z0[QF =0] gt ot 4ol W72 HES 2 Table 71} 20| 2%} 27X BIOIS T Z51%ICHTable 7 AHE)
SHIC MR HHS MEY nf 2719 o ZX fIxlet HICHD} 1% OFZES BM AZEQO{o)A] X712 BHEt 4 Q=
Y= AAPt s o S0 Mot Y2 HAT MEsH0f DI 22 MR} Qlo0E 25 SHAZIME HIQI5H
StLf, A2 AIHQl BHE AEoh| Hzoll Holl U= Aol Eet O} & 0F2t2 BIM AZE0{of Tj2t 25 9orS oha|siact
W8 HEDIX] SHSks 2EH0IM @R7E LSt Eot A AZEQOOINS 15} SUAES E5f ZEE & oixo| 7|
2ol YR AEE HEO| SH =X LU7| THZ0] 2t = HMS 27151000, B ATEY0jo)A= 27t E3i|9} =0)
@A 2 Ae® AR, S J 20l HEVES TS P TS TH5I0f AET

EAEOI= A B ARERI0] 2 MOK= JA ZOIR B oiry o] Y 2 B, M2t #yl HEY 2ol 2
M, ZA 0.00%01M ZICH 33,44%, Bt 9.28%, 9.34%°| x{0|E S0 ZHSHH 2xF 2SS AEFINC
LIEFRICEH A, B AZEQ0{Q] @i} HOI2 T2 LIEHTE A
ATEQ00IM= S St YIXIeH 42|94 1~3, 2E 7| 4.4 Y HHORZ Q15 2} SULME U Zut EM
2 & 19 ¥ AH7F Fo| Ot MH HEER 2R 1R} BAE 20| B 20rS XM 2&f BUAES 4
MZof, 20ILt F&2 Zo|=2 AMEEX 22 dlolM 2 Xto|7t SHSIQICH 2t SYMEU M e HX ofe Qs ¥ of
LUMCH B AZEQIO = & Ofd= 7€ 02 oIz & 2 Aygto| 24 222 AEsl 02O Table 81 20| LIE
2ol Het HLRol 4o|BtE SAH = 0{oF ShRI2H CHE Aol LHQACKTable 8 ZfxX),
et W20 T ZOHK| SH=RUA7| =20l 2 Xt 2 Xt SUME A1t A ATEY{0|A O B ofzte 27}
dotAct 37 UABHH EA 0,00%~E|C] 2,01%0] X7} O, TR
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Table 8 Secondary Quantity take—off

Table 9 Results of Secondary Quantity take—off

Area of Wall (m?)

Room Traditional |BIM Tool A |Variation A|BIM Tool B|Variation B

(@) (b) (la—bl/a) (© (la=cl/a)

Opening 90.46 90.83 0.40% 62.79 30.59%
Multi—purpose 72.20 72.20 0.00% 70.06 2.96%
Hall 253.30 25377 0.18% 64.95 74.36%
Storage 65.39 65.40 0.00% 63.98 2.16%
Meeting — 1 0.00 0.00 0.00% 31.46 0.00%
Research 9274 9274 0.00% 90.42 2.50%
Rounge 4322 4323 0.01% 4323 0.01%
Budget Plan 66.50 66.51 0.01% 68.28 2.67%
Reception 27.47 27.47 0.01% 2559 6.85%
Info. Plan 72,20 72,20 0.00% 70,06 2.96%

Length of )
Area of Wall Length of Moldin
Based board & &
Total

BIM Tool | BIM Tool | BIM Tool | BIM Tool | BIM Tool | BIM Tool

A B A B A B
Average 0.17% 7.13% 0.21% 2.11% 0.45% 1.53%
Minimum 0.00% 0.00% 0.00% 0.00% 0.00% 0.01%
Maximum| 2.01% | 74.36% 2.58% 9.85% 1.26% 6.35%

Table 10 Comparison of First and Secondary Quantity take—off

Length of
Based board

BIM Tool | BIM Tool | BIM Tool | BIM Tool | BIM Tool | BIM Tool
A B A B A B

Average —6.71% | —17.44% | —9.13% —717% | —7.88% | —7.19%

Area of Wall Length of Molding

Total

Length of Based board (m)

Minimum 0.00% 0.00% 0.00% 0.00% 0.00% | —0.21%

Room Traditional |BIM Tool A |Variation A|BIM Tool B|Variation B

(@) (b) (la=bl/a) (© (la=cl/a)

Opening - - - - _
Multi—purpose 29.09 29.09 0.00% 28.46 2.17%
Hall 92.97 90,57 2.58% 83,81 9.85%
Storage 26.57 26.57 0.00% 26,20 1.38%

Meeting — 1 - - - - -
Research 37.82 37.82 0.00% 37.16 1.76%
Rounge 15.58 15.63 0.32% 15.63 0.33%
Budget Plan 27.01 27.01 0.00% 26.44 2.10%
Reception 10.02 9.99 0.25% 9.29 7.22%
Info. Plan 29,09 29.09 0.00% 28,46 2.17%

Length of Molding (m)

Room Traditional |BIM Tool A |Variation A|BIM Tool B|Variation B

(@) (b) (la—bl/a) (© (la=cl/a)

Opening - - - - -
Multi—purpose 26.28 26.58 1.14% 25,901 1.41%

Hall - - - - -
Storage 24,06 24,06 0.00% 23,65 1.69%

Meeting — 1 - - - - -
Research 3422 34,52 0.88% 33.85 1.08%
Rounge 17.68 17.68 0.00% 17.68 0.01%
Budget Plan 2458 24 46 0.49% 2569 4.53%
Reception 10.99 10.99 0.00% 10.29 6.35%
Info, Plan 26.28 26,58 1.14% 2591 1.41%

0 SHE0f AH 7HEE HHE &= SHY2=ZM =2
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Maximum | —17.70% | —25.64% |—30.86% | —23.39% | —30.62% | —25.34%
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