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ABSTRACT: It is very important to estimate accurate construction total cost needed early in the project. In the initial phase of the design,
the project cost estimates are determined by total quantity from design documents and the variables that affect the calculation of the
total cost of the project. In order to determine accurate total construction cost, the contractor has to produce detailed quantity
information based on the drawings and specifications. The process of preparing quantification and cost estimation documents is still
being worked out manually, and a lot of errors have been occurred in many cases. Recent advances in information technology have led to
the BIM based quantity takeoff and cost estimation. However, there are some limits to the extent to which the current specifications for
BoQ documents are computed from BIM model. This research analyze the current BoQ cases and analyze how to make quantity takeoff
possible through BIM. The study defined five levels of quantity category that could be produced by BIM. Only about 40% or indirectly
usable items can be used when information is extracted to BIM modelling. This is very insufficient to fill out the BoQ. The BoQ document
structure quantity takeoff specifications should be simplified in order to BIM based cost estimation more efficiently.
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Table 1. Literature review of BIM and quantification
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Figure 1. BIM estimation process
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Figure 3. BoQ information analysis with category
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Table 3. BoQ information configuration

"t Case A category Case B category Case C category
worl e
P 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
temporary work 2 1l 2 10 4 3 10 6 5
civil engineering work : : 3 . 3 5 8
reinforced concrete work : 5 13 2 1 1 7 16 5 1
steel frame work 15 12 8 62 15 1 2 9
masonry work 2 5 12 7 7 2
stone work 2 4 26 3 1 5 4 7
tile work : : 5 2 2 2 2
carpentry work 1 6 2 9
waterproof work : 10 1 . 2 1 8 4 1 9 2
roof drain work 9 10 3 4 3 8
metal work 26 6 1 27 13 1 3 25 6 3
plaster work 7 7 5 4 2 2 1
window work 67 5 68 10 65 2 6
glass work 8 5 4 4 1 4
painting work 1 4 8 10 5 5
interior finishing work : 21 4 13 4 5 4 17 2
etc 7 2 1 9 1
Table 4. BoQ configuration analysis of cases in temporary and 4.2 BIMHEE S} S1SHL A H|
civil work 0|E HEHE 3 YSIME FACR BM ZHS S5t LY
o0 work type L SERY L meol 55 Jisuol el wmee oiga 2o
BIM 20| M Fof thet YEE FE51H Table 52+ 20|
Case A temporary work 2 1 3 RS = A oICt S| et MES AHEN S0| E2 Az
civil engineering work . . 3 3 o= =T MH T = o == =TT o To,
c 5 temporary work 2 10 4 Ef'-7|, %ng =X =0 .= Sl= 20| SRE BR AL,
ase - S
civil engineering work : : 6 | 5| 8 20ll= SIX|Q} &%0] & H0o| E4£E0| ZRsHK|EH LBHAO|
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JES-(2 Door Schedide ES02Window Schedtie Table 5. Detail level comparison on cases
Ful Eement ID DO0-002 DOO- 003 | Full Element ID WD -001 WD- 003
z:;;Nme Dmrzsl Meta\DDorZ? mﬂfme Z-SalshShdmng1 Smmfrmtwmcm,1 Case A Case B Case C
Zone Number Zone Number
WxHSze 0.900x2.100 0.900x2.100 | | WxH Size 1.500x1.500 120022700 PIVOT HINGE BUTT HINGE BALL BEARING
X o = et BUTT HINGE
Sill height 0100 0,100/ | Sill height 1000 1.000
Head height 2200 2200 | Head height 2500 3700 FLOOR HINGE S\DEJ@ZAEEVOT PIN HINGE
DOOR HANDLE | PIVOT HINGE |DUSTPROOF STRIKE
2D Symbol 2D Symbol s ==
DOOR CLOSER DUSSTTRTESOF FLOOR CLOSER
[ ] B CONCEALEDPIV |  AUTO POWER
“ ‘ OT HINGE HINGE
Viewfrom Side View from Side
OppsitotoOpening i OppsieroOpening | ||+ . CYLINDRICAL
S A ‘ Sde - FLOOR SPRING LOCKSET —
- ENTRANCE
Fire Resistance Fire Resistance MORTISE CYLINDRICAL
N 25 minutes 25 minutes N 25 minutes 25 minutes
Py R - LOCKSET—-ENTR | LOCKSET — CALSS
Tarsitane Undefined Undefined Trarsmitiarcs Undefined Undefined ANCE ROOM
Sound Transmission % 25| Sound Transmission % %
Cass_ Oass MORTISE CYLINDRICAL
Firebxt 0 0 — LOCKSET-CLAS
[Ty — 0 0 SROOOM DUMMY TRIM
Secunty Rafing Undefined Undefined
FLUSH RING
) . L - DUMMY TRIM
Figure 4. Window & door properties in BIM HANDLE — SINGLE
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S0[ THE(0f UUCE. Case A F2, LiFMof= BMEEO] ~ PUSH & PULL | OVERHEAD DOOR
N AE0 YEE0 U2 P22 BHED UL 1SS Hie DS .
SmO = Eao| Ol 0leD B PROFILE EXTENSION FLUSH
™, Case B2 Case CO| LHHS=Z F&517| Hoff 0l52 22 CYLINDER BOLT — 6'
2 B3| QM BIMEHO| TS AKBHH 3 E/0{okst - DOOR CLOSER | DOOR STOP
T 025 22 2 1o 37|} HIES MO HE 4 9lrt - FLOOR STOP DOOR RELEASE
_ _ . MANUAL FLUSH
SITIRt Case A LISISIR2 7|m0] 2o £EEE H2olM - goLt | SHOING CLOSER
B 22 O 2HEE MEEE JHKT Q9 B BOTTOM RAIL B
~ - DEAD LOCKET
A2l LISIAS Chafo 3t BAM| Botol Chet 24 Zois -
CHSa 2Tt 37tX| Case 22t S AH| 7 25012, 2659 - COORDINATOR -
2, O0OfRIOR BIXF £F0ICL 3 EAE Yistol 3Y : & °
o 2EZ | 6717 TUOR L0} 2AGIQ=L 671K 7
22 L 01RE L9 Mols MeRE of pizix| 2 g=g o SUE0lY SuRHAD|Rl F12H0[) Case A9 22 G
7|25k QlCt, SIXIBt BME RS MriMoz FMAZ0| G OHRD|THO] SIS E0| TR 343742] LIHES & 18712 5.24%
S g=e BHGYL 0fF7| U20) Lioinel Fsmee B ARSI
{7 2E5HT QUK TS Lir0] BABISICE 242t 177t Case BO| A 17710] Zatel= 820 1742 0.27% 2727+
LHHE 01y LorA OJRf 2917 LUTHEO|Y L42H 0j2f 3+ 2 157 4.08%, 3722 26.36%, 4;17_2 152742 41.30%=2
7H QUAIDIR 0|4 UMDHRIN|SH 47t UNTIRIOLY AT THY B SSE0| IHE0QUL 5702 2337%, 67242
21 DR, 5727F URIOHY 04 LAY O[OH 677H LAY 014 4.62%2 EMEIQICE 010N BMRYOR HH5ty| ofRict
QUplolel pjotoz 22 5i9iCt 22 ZAnt BMS &2510] X 1 TmHel= 17t 277te 2 = Ji4-2] §10] 167H0]0 0
HHo=z BHGIY|7F OfFCin M2ste P7te 17ztm 2zt = TR 368712 &= & 4.35%S R[St

22 Journal of KIBIM Vol.7, No.2 (2017)



47.23

2653

18.37
437 202
0.87 )
— ]
2 3 4

1 5 3

Figure 5. Distribution of the amount level of Case A
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Figure 6. Distribution of the amount level of Case B
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Figure 7. Distribution of the amount level of Case C
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