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Abstract : In construction project, an error in quantity information immediately leads to an error in the quotation, highly reliable
quantity calculation is required for successful performance of a project. But there is a difficulty in the current situation for
the person in charge to review all calculation sheets for quantity review as the quotation work has to be performed in a short
period of time. Accordingly, it is thought that a review plan is required to secure reliability on calculated results and the review
plan should be able to be carried out within insufficient quotation periods. In the present paper, it is intended to present a
plan that enables quantity to be reviewed with the minimum number of persons within the shortest period of time through an
algorithm of calculating a verification quantity. The suggested algorithm allows the result of quantity calculation work carried
out earlier based on 2-dimensional drawing to be compared, not with an accurate quantity, but within an error range.
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‘ Conclusion ‘

Fig. 1. Flow of the study
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Table 1. Preliminary study of quantity takeoff

Category Researcher Contents
Lee (2011) A study on the accuracy of BIM-based quantity
takeoff on apartment housing finish
Evaluating A study on the development of an index for
accuracy of Lee (2011) | measuring the completeness of BIM-based
quantity takeoff quantity takeoff
Cha (2015) Analysis of the accuracy of quantity takeoff

using BIM spatial objects
A study to reduce the amount of quantity
Lee (2014) | takeoff errors by improve the working process
on design phase
A study on the strategies for building
construction finishing model to improve the
accuracy of BIM-based quantity takeoff

Improvement of
quantity takeoff Kim (2015)
process

A study on the problems and improvement of

Lee (2016) quantity takeoff standards
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Table 2. Data extraction methods from drawings

No. Data Extraction method

Measure the area by drawing along the border

1 Floor area with Pline in the structural plan view

2 | Spedifications of footing | According to the standard specified in the table

Amount of individual | Count the amount of individual footing in the
footing structural plan view

Area of continuous | Measure the area by drawing along the border
footing with Pline in the structural plan view

Measure the area by drawing along the border

5 | Area of mat foundation with Pline in the structural plan view

6 Thickness of slab Measure from structural cross-section

7 Floor height

Measure from structural cross-section

Measure the area by drawing along the border

8 Sectional area of wall with Pline in the structural plan view

9 | Specifications of column |According to the standard specified in the table

Count the amount of column in the structural

10 Amount of column ;
plan view
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Table 4. Verification Quantity Takeoff Formula for each Region

Region Verification quantity takeoff formula Note

- Except quantity of
haunch, strengthening,
slope etc.

Foundation Foundation floor area x Height

(Floor area - *Opening area) x Slab

Slab thickness

Sectional area of wall x (Floor height -
Wall Deduction) + Sectional area of parapet
x Height of parapet

Amount of column x Sectional area of
Column | representative member x (Floor height -
Slab thickness)

(Length of beam - Circumference length
of column x Amount of column) x
Beam (Representative member Beam depth -
Slab thickness) x Representative member
beam width
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Table 5. Sample building information

Contents Detail
OO Office Building

Project Name

11 | Specifications of beam |According to the standard specified in the table

Draw the lines in the structural plan viewand

12 Length of beam sum the length of each object
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Table 3. Information required for each Region

Data extracted from drawings
Regon | 112 |3 |4 |5|6 |78 |9]|10|11]12

Foundaton | v | v | Vv | Vv | V | V

Slab v v
Wall v
Column v v
Beam |V

Purpose of Use Educational Facility
Superstructure 7,480.51 ni
Gross Floor Area (ni) Substructure 3,191.97 mi
Total 10,672.48 m

Structural Type 7-Story Office Building with basement

Analysis Object Range Reinforced Concrete

o] = FHE thelsto] AHES AESEI EA Y
9] Z&< Hluet k= (Table 61} ZTH

Table 6. Analysis of quantity for region

e Veriflcation Statgment Ratio(B/A)
Quantity(A) () Quantity(B) () (%)

Foundation 2,054.98 2,135.40 103.91
Slab 1,590.10 1,667.99 104.90
Wall 1,119.90 1,091.75 97.49
Column 343.47 303.13 88.26
Beam 1,129.98 1,276.95 113.01
Total 6,238.43 6,475.22 103.80
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Table 7. Analysis of quantity for column

Table 9. Analysis of quantity for column - modified

Contents Verification (?uantity(A) Statement Quantity(B) Ratio(B/A)
(mr) (mr) (%)

PH1
6F 375 36.17 96.45
SF 3478 35.85 103.08
4F 3478 35.85 103.08
3F 3478 35.85 103.08
2F 3478 35.88 103.16
1F 42,53 44 41 104.42
B1 82.06 79.13 96.43

Total 301.21 303.13 100.64
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2F 4057 35.88 88.44 Verification Quantity(A) | Statement Quantity() | Ratio(B/A)
Contents () () (%)
1F 55.37 44 41 80.21
PH1 03
B1 82.06 79.13 96.43
6F 13233 124.64 94.19
Total 34347 303.13 88.26
5F 105.82 131.88 124.63
4F 105.8 132.71 125.43
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Table 8. Verification Quantity Takeoff Formula for column

Region Verification quantity takeoff formula Note

Amount of column x Representative width
Column of column x Representative longitude of column x
(Floor height - Slab thickness)
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Table 11. Verification Quantity Takeoff Formula for beam 7RSI A, Heto] sk B0l 7151 Holl tha 2k &
Region Verification quantity takeoff formula Note o] BAE +3o10] (Table 13)3 20| HEEFLIE 41
(Length of beam - Circumference length of column x }J!% 7 H 1:121—5].%]:}
o | Aol e« v - T +E YSRUE OIS S0 HlE A
= (Table 14)9F ZOH, 719 1038% L CH HeH =7} ebdt
Table 12. Analysis of quantity for beam - modified 2 10LT7%2 LIERAIT.
Contents Ve'iﬁcati°?m%”a"my(A) Stateme"(tn%“a"ﬁty(m Raﬁ(f/(oB)/A) Table 14. Analysis of quantity for region - modified
PH1 03 Contents Veriﬁcatio?m(%uantity(A) Statemen;c IT(i))uantity(B) Ratzc:/glA)
6F 130.96 124.41 95.00
o 13091 12473 95,28 Foundation 2,054.98 2,135.40 103.91
e 130.89 12473 95.29 Slab 1,590.10 1,667.99 104.90
I 13071 12473 9542 Wall 1,119.90 1,091.75 97.49
F 131.06 12472 9516 Column 301.21 303.13 100.64
I 13016 12375 95.08 Beam 1,256.42 1,236.45 9841
B 47173 439.07 103.68 Total 6,322.61 6,434.72 101.77
Total 1,256.42 1,236.45 98.41
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Table 13. Verification Quantity Takeoff Formula - modified

=
=
o

Region Verification quantity takeoff formula Note
- Except quantity of
Foundation Foundation floor area x Height haunch, strengthening,
slope etc.
(Floor area - >Opening area) x Slab
Slab .
thickness
Sectional area of wall x (Floor height -
Wall Deduction) + Sectional area of parapet
x Height of parapet
Amount of column x Representative
Column width of column x Representative
longitude of column x (Floor height -
Slab thickness)
(Length of beam - Circumference
Beam length of column x Amount of column)

x (Representative Beam depth - Slab
thickness) x Representative beam width
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