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ABSTRACT: Currently, various studies and applications related BIM based quantity take-off have been attempted, because of the
accuracy of cost estimating and reliability by using the BIM model information in automatical calculation. Finishing works that have a
large number of various types and materials need the higher accuracy and reliability on the BIM-based quantity take-off. Therefore, this
study compared and analyzed 2D and 3D based quantity through Test-bed and determine the cause of the quantity difference. This
verified the accuracy and efficiency in the BIM-based quantity take-off for finishing works. Also this study has been proposed opinions for

calculating the exact BIM-based quantity take-off.
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Selecting the test bed project
& analysis of design document

’

Error review of
2D based taking-off

h 4
Generating BIM
for taking-off

v
3D based
taking-off

! )

Quantities comparison
(2D based vs. 3D based taking-off)

Review & analysis of l
previous researches
on improving the

the difference
accuracy of BIM o
based taking-off between quantities

[ |
v

Suggesting method to improve
the accuracy of quantities

Cause analysis of

Figure 1 Research flow
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Table 1 Existing studies on BIM based taking—off and estimation

i Related research Considerations
trends
Suggesting a 3D modeling
method and WBS(work
breakdown structure) to improve
the efficiency of cost — main topic:
management and the accuracy suggesting a 3D
of BIM based taking—off. (Kwon modeling
Suggesting 2010) method and
'methods 1o A Study on 3D BIM Collaborative procedures for
'mPﬁove the Approximate Estimating Model of B‘M based
efficiency of| oy \ctural Work for Apartment tak‘mg—off )
BIM' based Projects (Park 2011) - mamly. targeting
taking—off - works: structural
A Study on.ModeImg Standard work such as
for Automation of.B\prased concrete, form
Framework materials (Kim 2011) work, etc,
The case study of BIM—based
quantity take—off for concrete
and form work (Jun 2011)
Suggesting
a efficient — Introducing a
mapping estimation
method system used in
between | Recipe—based estimation system a foreign
BIM based |for 5D CAD system (Choi 2006) country and
quantities suggesting how
and to apply to
quantities domestic,
item
A Study on the BIM—basd — Suggesting how
Material Take Off That is Usable to build BIM
) as 4D Simulation (Joo 2009) based EVMS
Suggesting -
linkages of o ~ not providing
4D and 5D |Application of the 3D CAD Model alternatives to
Data for 4D Simulation and overcome
Quantity Estimation (Lee 2004) limitations of
existing EVMS
Automatic Quantity Takeoff from
Drawing Through IFC Model Attempts to
Automatic | (Hwang 2004) develop systems
quantity | A System Development of and technologies
taking—off | Quantity Data Type Analysis for | for automatic
from BIM | BIM based Automation of quantity taking—oft
Estimation Framework (Lee form BIM
2008)
suggesting a
Automatic | A Development of Automated automated
modeling |Modeling System for Apartment | modeling system
for BIM Interior to Improve Productivity of | for reducing time
based BIM—based Quantity Take—Off and effort through
taking—off | (Kim 2009) parametric
modeling method,
A Study on the Accuracy of considering the
BIM—based Quantity Take—Off of | LOD of BIM
Apartment Interior (Lee, 2013) the limitations in
Verification A Comparative Analysis of 2D e;Nmatmg : I\.nked
of the | computer—aided Estimating with the quality of
Accuracy in (CAE) and BIM Estimating miormahon
BIM=Based | procedures (Olatunji 2010) prescribed by the
Quantity design team and
Taking—Off An Index for Measuring the quality of tools
Degree of Completeness of used for
BIM—based Quantity Take—Off measurement and
(Lee 2011) evaluation
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Table 3 Modeling sequence and layer name for quantity QLEHOM 0l0f ChSt AIEIE aiE T2MEQ| ARX} 3l HE
taking—off - - -
o A 50| HEE Sol 228 4Hol0l RYS eMICt
Classification Description
Modeling floor—wall—washboard—ceiling
sequence BIM use Quantities taking-off | Document No. AW-AC01
floor Ffﬁnishing materials name THK o Construction Date 20110210
thickness room name
. A Manager(MA)
wall W_flm;hmg materials name Zilta;;d Modeler(MO) BIM Software ArchiCAD 12(.pln)
THKthickness room name Estimator(ES)
Layer washbo | W_B finishing materials name THK No. Nonconformance Check | Review | Action HaIW.
Name ard thickness room name e MO | Adjusting BIM model&
ary wall | W-DW Number THK thickness Beamand siab crash (4F) & | ™ | & | Redoingquantiies taking-off
Y room name Related drawing & detail view
s C_finishing materials name THK
ceiling -
thickness room name

Table 4 Definition of layer and attribute by objects (example)

STRCTY QUT SURFACES
. Finish meterial . .
Location Cut Fill MODEL Figure 3 An example of error rrection
ILayer name . %qu at ot e gure 3 ample o ors correctio
Pen ound | Lines | Pen
Pen
o SOLID
= Fwaterproof | o~ | 35 | 36 |Soid| 36 | Paint-17
5 1THKI
@ 50%
g ) SOLID
o foen®oard 1 FL— | 6 | 6 |soid| 6 | Paint-i9
s 50%
=) F_plain Concret .
gv concrete THK50 e 2 2 Solid 2 Concrete
® F_insulation Insulatio ’ ;
s . &THKE0 n 9 9 Solid 9 Paint—09
gl SoLD
Q .
5 FPEfilm2=iold| o)~ | 35 | 36 |soid| 36 | Paint-17
5 THKI
50%
F_plain
concrete Concret .
Jmechanical o 2 2 Solid 2 Concrete
finishes THK150
F_vinyl tile o
—viny FILL — | 142 | 142 | Solid | 142 | Paint—10
THK3
50%
washb \nl’nvggaﬁemem SOLID
o FILL — | 1 1 | Solid | 1 Paint—05
oard | +acrylic paints 50%
THK20
W_cement
— SOLID
wall |Torter FLL — | 223 | 203 | Solia | 20 | SurfSiuc
+water paints 50% co Yellow
THK18
FLL—| ot | of |Solid| 91 | Paint-01
. +non asbestos 0%
ceiing | poard THK6 °
! AL ) Mitl—Alurmi
CALmolding | ging| 2 | 2 |Soid| 2 nium Figure 4 Generated BIM Model
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Table 5 Quantities taking—off (partial of report)

[Main building and digital library, 6F/9F]

2D based BIM
name unit | quantities based (BA-Q)/Q
(Q) quantities BQ)
Room continuing education (A621)

Dust
protection M2 46,846 4617 —1.44%
paint
Mechanical M2 | 46846 - -
finishes
O.A FLOOR M2 | 46.846 4617 —1.44%
Deluxe tile

M2 | 46.846 4617 —1.44%
attachment
Light weight M2 | 46,846 45,596 —2.67%
steel frame
Non
asbestos M2 | 46.846 45 596 —2.67%
board
AL molding M| 285 24869 | —12.74%
installation
Qurta\n box M 46,846 _ _
installation
Laying
B\QCK for M2 7152 _ _
reinforceme
nt
Cement

M2 55.86 52.664 —5.72%
mortar
Stainless
base bead M| 75.991 B B
Joint bead M 1.2 - -
Qomer bead M 56 _ _
installation
Acrylic M2 | 2376 2453 3.24%
paints
MDF N
washboard M2 0.53 0.536 1.13%
Water paint M2 62.376 65.296 4.68%
Room name : Cooperation director room, Equipment room (A930)
Mechanical M2 | 143624 - -
finishes
Deluxe tile M2 | 143624 51,569 5.53%
attachment
Light weight M2 | 143624 _ _
steel frame
Non
asbestos M2 | 143,624 144 801 0.82%
board
AL molding M | 90205 78546 | -12.93%
installation
Qurta\n box M 18.75 _ _
installation
Glass wool M2 | 186711 | 130369 | —30.18%
attachment
Plaster
board M2 | 89,062 88.35 —-0.80%
attachment
Acrylic M2 | 8465 5136 ~39.33%
paints
Water paint M2 143,491 175.073 22.01%

3=z 3¢ 23 (2013)



2D base Quantities taking-off

Room name: 421 reet room Num: 1

b (Area ) 56.585 «Caicuamen vy CAD> = 56.585
L (Langtn ) 31.8 «Cawane o CAD = 31,800
H (Height ) 2.7 <7700
B ( Baseccarc ) 0.1 = 0.100
1 (Heigni1 ) 2.8 = 2.800
e & * 3.000 =15.600 Num: 1
*= 2.100 = 4.200 Numi 1 |
+ 1.800__= 1.260 Num 1 |
Wi 1]
(6.6411.2)=4.9-
L mos w16 M2 |(15.6+1)+4.25¢5. 4 | 121.60
rermroemant cans 2 (4.2+1)45.845.4

Applying the wrong height value < 4.9, 54 m
[laying block for reinforcement]

BIM base Quantities taking-off

Applying the correct height value 4.9 m
[0.5m = upper beam height]

BiM (BQ-

name Spec. unit | 2D (Q) BQ) Qya

Laying Block for

) B"class2| M2 |12169 | 91622 | -25%
reinforcement

Figure 5 Difference in quantity by the inaccuracy of design
information (example: applying the wrong values)
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2D base Quantities taking-off

Room name : Cooperation
director room, Equipment
room

e = 2
'{:_J L_?J . & mn+

2.0

Quantities taking-off by integrating multiple rooms J

BIM base Quantities taking-off

Quantities taking-off for each room J
. BiM (BQ-
name Spec. unit | 2D (Q
Q) BQ) QQ
Ceiling 50mm,
Glasswool | 9™ | yo | 1871 | 130.369 | -30%
class L}
 |inner wall_3
Water paint | . = M2 175.07 143.491 -18%
times
Acrylic Forwashboard | M2 | 8465 | 5136 | -39%
paints
AL molding |White color M 90.21 78.546 -13%

Figure 6 Difference in quantity by the convenience of
taking—off (example: applying the same values)
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2D base Quantities taking-off

Room name:
Toilet-man

Room name:
Toilet-woman

Missing Quantities of small space
(between toilet and staircase)

BIM base Quantities taking-off

.,

. .

rs

Quantities taking-off including all space

; BIM | (BQ-
name Spec. unit | 2D (Q
= @1 5q) |ana
Liquid M2 | 9837 | 11978 | 22%
waterproof

Porcelain  |200°200, floor of

tile (non-slip toilet, mortar 73mm M2 44.74 53.85 20%

PVC ceiling |Including ceiling M2 4474 46.26 30

panel frame
Cement  |Rough plaster Mz | 433 | s3ss | 24%
mortar In ceiling

Porcelain 200400, wall of

tile toilet, mortar 23mm M2 | 108.04 125.89 18%

Figure 7 Difference in quantity by mistakes of worker
(example: missing space)
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2D base Quantities taking-off

Room name : General data
room1

Missing Quantities of internal columns J

BIM base Quantities taking-off

Quantities taking-off including internal columns

, BM | (Ba-
name Spec. unit | 2D (Q
@1 sa |aya
| I3
Waterpaint | o= M2 |352.128| 459.237 | 30%
times
Acrylic
) Forwashboard | M2 | 9897 | 14894 | 34%
paints
AL molding [White color M |18634 | 176378 | 5%

Figure 8 Difference in quantity by mistakes of worker
(example: missing objects)
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