DOI: https://doi.org/10.13161/kibim.2020.10.2.012

BIM 7|8t AXMS 25t FSIAF LI 2R 74
H}O}

O b

Improvement of Bill of Quantities of Door and Window Work
for BIM-based Cost Estimation

L0, ZREP, QA6
Kim, Mi-Hyeon" - Jo, Chan-Won? - Yun, Seok-Heon?
Received May 04, 2020; Received June 18, 2020 / Accepted June 18, 2020

ABSTRACT: Recently, interest in BIM technology has been growing in the domestic construction market as the number of construction
projects requiring the application of BIM technology has increased. The use of BIM allows the use of various visualization functions through
3D models as well as drawing interference review, quantity calculation and integrated management of information. In particular, estimates
of construction costs based on BIM can increase work efficiency by reducing the burden of calculating construction costs and managing
them. In order to increase the efficiency of BIM-based cost estimates, it is necessary to improve the correlation between the BoQ(Bill of
Quantity) information and the BIM model. For this purpose, the ratio of the amount and item to the detailed construction of the current
BoQ was analyzed, especially the problem of the calculation of construction cost in the window work in this study. In addition, we would
like to suggest a method for systematically linking the BoQ information with the BIM model by improving the BoQ information structure
of the window work. It is expected that this will increase the efficiency of the quantity calculation and analysis work of construction cost
of window work. In addition, it is expected that this method will help to analyze and predict changes in construction cost of windows and
doors by facility characteristics and type.
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Table 1. The trends of BoQ research

Author Title
An Improvement of BoQ Documents for the
(2017) BIM based Quantity Takeoff
Noh A Case Study on the Educational Facility Project
(2017) for the Improvement of Work Item'’s Structure in BoQ
Yoo A Study on Standardization and Simplification of Construction
(2005) Material Bill
Choi Improvement of Quantity Take-Off and BoQ through the LOD
(2019) Criteria Analysis of BIM Model
Cho A Study on the Reformation of the BoQ
(1999) Structure for Public Building Projects in Korea
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Table 2. The case overview

BoQ year | grossarealm) size amount(WON)
Case A 2015 21,649.58 1B,5F 10,143,263,512
Case B 2015 16,510.45 1B,4F 8,152,209,325
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Table 3. Cost and Item Ratio of the Window Work BoQ

BoQ windows Hardware |windows Hart‘lware'.Ia::;\;\’tare Ha:'t:v:re
cost(WON) | cost(WON) | item(EA) | item(EA) ratiol%) | ratiol%)

CaseA | 1,019,425,438 | 118,730,486 | 194 45 11.65 23.20

Case B | 1,303,013,403 | 104,449,387 | 288 48 8.02 14.29
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Figure 3. The result of simplification method of hardware cost
ratio
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Table 4. The cost ratio of hardware

Windows | Number Average N .
e | ofitems ratio of hardware | {2X erTor ratio
byp number of hardwares
cost
AAW 508 2 2.37% 0.96%
AW 522 2 2.09% 2.88%
WD 279 1 2.08% 1.65%
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CAW 2 2 Table 6. The example of existing BoQ
Ww 1 1
. Amount
WDW - 1
Diiwg::?n Standard Unit |Quantity
RSW 1 - Unit cost | Total cost
ssw 1 -
DYH-AW-CSL-004 kg | 898 | 11,930 | 10,713,140
SPW - 1
AD _ 429 WDO1 7400x2.600=19.240 | EA | 40 |3,049,680 121,987,200
WD ! ! WD02 7.800x2.600=4010 | EA | 12 |2:844,945| 34,139,340
ASD 15 2
= T s SD1 0.900x2.100=1.890 | EA | 13 | 292,350 | 3,800,550
FSPD 1 - SD2 1800%x2.100=3.780 | EA | 5 | 561644 | 2,808,220
HD 1 -
PD 8 8 Table 7. The example of improved BoQ
HD - 4
> ¢ i Description Unit Quantity Ameunt
SPD ! ! e Unit cost Total cost
SLD - 1
<0 3 e AAW . 124338 299,183 371,997,943
AG 1 1 AW 482.947 276,691 133,626,946
FSH 1 1
WD . 1412.56 177,729 251,053,428
PSH 1 -
oF 1 1 SD 53.34 152,089 8,112,434
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Figure 6. The result of simplification method of hardware cost ratio
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