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Abstract

As high-rise and irregularly shaped building structures have become a trend at home and abroad, BIM technology
1s now being developed and accepted widely. However, the BIM data and information generated in the design phase
cannot be actively reutilized in the construction stage. This is because the major interests of construction companies
include working process and cost estimation, while there is not usually enough BIM data created to support these
activities. In order to resolve this issue, we need to set up BIM modeling guides that make it possible to extract
correct quantity take-off from BIM data. Quality checks are also necessary to ensure that the resulting BIM data is
correct. This study suggests ways of securing BIM quality for correct quantity take-off, which is critical for BIM
technology applied to the building construction process and its cost estimation.
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Table 1. Categories of BIM Quality

Category Contents

The structure and properties of building

Data Quality components should be alright.

The size and geometrical relation among building

Physical Quality components should be alright.

The size and logical relation among building

Logical Qulity components should satisfy codes.
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Table 2. Examples of BIM Quality

Category Contents
Data - The model should have general BIM structure.
Qualit - The model should have all kinds of required elements.
y - The elements should have required properties.
Physical - The location of elements should be alright.
QlSJ/alit - The size of elements should be alright.
y - The elements should not clash each other.
- The properties of elements should satisfy codes
or requirements.
Logical - The location of elements should satisfy codes
Quality or requirements.

- The size of elements should satisfy codes
or requirements.
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Table 3. Examples of BIM Quality for Quantity Take-off

Category Contents
Model - Model should have required elements.
information - Elements should have required properties.
List of - Model should use only the components on
components the agreed list.
- Thickness of elements should be consistent.
- Cross area of column and beam should be
Component consistent.
Dimension - Size of door and window should be consistent.
- Height and length of wall and column should
be consistent.
Component _ '
Location Loading components should be contacted.
- Components should not overlaped.
Component - One component should not be placed inside any
Clash other component.

- Components should not clash each other.
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Table 4. Standard Estimate for Volume Take-off of Major
Concrete Elements

Element Formula Note
Column ~ KI058 &3 K Ak M ight - Siab Depth
Crosg rea m
Beam Cross, Area X ross He|g f - Slab Depth)
Length Lengith,de Distance Between Figure 1. Sample BIM Model (IFC)
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removed.

Table 5. General Methods of BIM Modeling

Element Modeling method wall Overlapped with column,
Colurmn - Automatically defined from floor to floor beam and floor slab
- Or manually defined with setting up its height
- Automatically defined between column
Beam central lines
- Automatically defined from floor to floor )
Wal - Or manually defined with setting up its height floor Neither removed nor
: : slab overlapped
Floor Slab - Defined with column or beam area neglected
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Figure 2. Sample BIM Elements
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Table 7. Quantity Take-off by Standard of Estimate (unit: m)

Length Thick- Estimate
(height) ness Volume

4000 0.120 2483

0.120
-0.150

0.150
0.120
0.120

0.120
-0.150

0.120
NA
NA
NA

0.120

0.150

Vertical
Element  Width height

0.800

Volume Calculation

Column C1 0.800 0.800+0.800+(4.000-0.120)

ColumnC2 0.600 0.800 4.000 1.862  0.600+0.800+(4.000-0.120)

ColumnC3 0.800
ColumnC4 0.800
0.300

0.800
0.800
0.600

4.000
4.000
3.300

2.464
2483
0475

0.800+0.800+(4.000-0.150)
0.800+0.800+(4.000-0.120)

Beam B1 0.300+(0.600-0.12)+3.300

Beam B4 0200 0400 4.200 0.235 0.200#(0.400-0.12)+4.200

Beam B6
Wall W1
Wall W2
Wall W5
Slab St
Slab S2

0.300
0.200
0.200
0.200
4.000
6.000

0.600
3.400
3.400
3.400
5.000
5.000

3.300
3.300
5.300
4.200
NA
NA

0.475
2.244
3.604
2.856
2400
4.500

0.300+(0.600-0.12)+3.300
0.200+3.400+3.300
0.200+3.400+5.300
0.200+3.400+4.200
4.000+5.000+0.120
6.000+5.000+0.150
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Table 8. Quantity Take-off by Standard Estimate
and BIM (unit : m )

The reason

Estimate BIM  _
for difference

Element Volume Volume

Modeling Method

Make slab cover all cross _
Column C1 2483 2483 O area of columns.

Make slab cover part of  different estimate
Column C2 1862 1.873 X cross area of columns. methods

Let wall extended to the "
Column C3 2464 2264 O central lines of column modeling error
Column C4 2483 2675 X overlapped with upper modeling error

column
Beam B1 0475 0475 O defined by central lines -

Beam B4 0235 0.223 X covered by slabs partially gg‘?ﬁg@;es“mate

Beam B6 0475 0463 X separated from columns  modeling error
defined by inner sides of

Wall W1 2244 2244 O column / lower sides of -
beam

defined by inner sides of
Wall W2 3604 4097 X column / upper sides of
upper slab

modeling error

defined by central lines of
Wall W5 2856 4000 X column / upper sides of
upper slab

modeling error

defined by outsides of
Slab St 2400 2400 O column

defined by central lines of _
Slab S2 4500 4500 O column
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Table 9. BIM Quality for Estimate

Element BIM Quality Required Category
Model should have columns. Data quality
Should contact with Foot/Column/Floor
Column o low Physical
) Quality
Should not clash with other columns
Model should have beams. Data quality
Should contact with column/beam
Beam at both ends Physical
) Quality
Should not clash with other beams.
Model should have walls. Data quality
Should not clash with columns
Wall Should not clash with beams. Physical
Should not clash with floor slabs. Quality
Should not clash with other walls.
q Model should have floor slabs. Data quality
oor
Slab ' Physical
Should not clash with other slabs. Quality
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Table 10. Sample Results of Automatic Checking

Element Results Note

Column overlapped with
Cc4 other column
Beam separated from
B6 column
Wall overlapped with
W2 beam
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Table 11. Quantity Take-off from Qualified BIM Data (unit : m* )

Estimate BIM _ Modification for the
Element Volume Volume Qaulified Model Note
Column C1 2483 2483 O no modification normal
ot different estimate
Column C2 1862 1.873 X no modification methods
Modeling errors
Column C3 2464 2264 O The walls were moved. are removed.
The overlapped parts Modeling errors
Column C4 2483 2483 O were remaved. are removed.
Beam B1 0475 0475 O no modification normal
PO different estimate
Beam B4 0235 0223 X no modification methods
Modeling errors
Beam B6 0475 0475 O The beams were moved. are removed.
Wall W1 2244 2244 O no modification normal
The wall was defined Model
wall W2 3604 3604 O upto lower sides of o oD SO
upper beam. ’
The wall was defined
upto inner sides of Modeling errors
Wall W 2856 28% O columns and lower are removed.
sides of upper beam.
Slab S1 2400 2400 O no modification normal
Slab S2 4500 4500 O no modification normal
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Table 12. Samples of removed slabs

Ct Cc2

violates the take-off estimate

standards as the column top is

removed by the overlap with 2
different slabs

follows the take-off estimate
standards as all the column
corders are removed by the
overlap_with one floor_slab
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Table 13. Quality Requirements for BIM Guide

Category Contents
Physical ~ Should have no problem visually
Quality Ex) no collision among colums and walls
Logical Should satisfy design conditions although there is no
ngalit issues visually
y Ex) Column should have acceptable dimension.
. BIM data should have necessary information.
Data Quality Ex) Columns should have type value.
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