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Roadway Preliminary Cost Estimation Prototype based on BIM and GIS
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'KOREA INSTITUTE OF CONSTRUCTION TECHNOLOGY

Abstract: While a detailed cost estimation utilizes the comprehensive quantity information obtained from a complete drawing
and specification, an approximate cost estimation heavily relies on the subjective decisions. This phenomenon is because the
approximate estimation is usually conducted in early stage of the construction phase where the drawing and specification are
not available. This study developed a roadway construction cost estimation system which enables users to estimate the
approximated cost of the project in early stage. The system identifies the variation of the construction costs due to the road
route change using a cased based reasoning(CBR) method. Overall the system is expected to improves the accuracy and
effectiveness of the estimation process, because it would provide users with increased accessability and consistent results in
early stage of the project which leaded to the increased work transparency.
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3 Cost Planning of Buildings 7"Edition,pp.113

Fig. 2. Construction work phase—wise cost prediction model
(Ferry, 1991)
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Table 1. Road construction price (Road Senvices Manual)

No. of Lane | Earthwork & Bridge Tunnel
etc. (billion¥#¥/km) | (billion¥#km)
(billion¥/km)
! 4
National | EXpansion 4—8 | 6-10) 179 467 219
Highway
New const. 4 312 50.0 248
Expansion 24 80 452 27
Roadway
New const. 4 16.0 539 26.1

3 Road Services Manual 2011, MLTM

Table 2. Cost Estimation Model (Korea Development Institute)

Ratio of Earthwork | New construction (6lane) Expansion (4 — 6)
(Ration of Structures) (billion¥) (billion¥)
(%) Urban Area | Rural Area | Urban Area | Rural Area
90(10~15) 13.16 10.05 444 4.05
85(15~20) 1497 1143 505 4.61
75~80(20~25) 16.90 1290 570 520
70~75(25~30) 18.96 14.47 6.39 583

~70(30~35) 21.17 16.16 7.4 6.51
60~65(35~40) 2355 17.97 794 7.25
55~60(40~45) 2611 19.93 8.81 8.04
50~55(45~50) 2893 2208 9.76 890

% Standard Guidelines for Feasibility Study in Roadway and Railway 4th Edition
2004, KDI
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Table 3. Literature review

Author Year Application Methods

’ Muliple regression analysis,
Choi, I. S. & etc. 1999 | Cost Model for Skyscraper unit price method

Kim, S. K. &
Ku, I. W.

Cost Model for Regression analysis, artificial
Commercial Building  |neural network (ANN)

APT. Const. Cost
(Early Stage)
APT. Const. Cost
(Early Stage)

Public APT. Const. Cost
(Planning Stage)

2000

Park, W. Y. & etc. | 2002 Regression analysis, ANN

Kim, K. H. & Kang, K. .| 2004 Case based resoning (CBR)

Lee, H. S & efc. | 2012 Case based resoning (CBR)
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Fig. 3. Estimation procedures of the study
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Fig. 4. Principle of typical work type quantities based model
(Pareto principle)
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Ex) re-bar preparation/assembly

Ground of Calculation Material Labor | Expenses Total
1. Bending Wire
Skg  x  woTz= | 2,850 2,860
2, Re-bar Preparation Worker
276 persons X W 100,835 = 278,304.6 2783048
3, Normal rker
1.04 persons X WB0547 = 62,9889 62,9589
4, Hires of Machines & Tools
W 3412735 X 2% = 6,825 6.8% |-
Total 350,959
Ground of Calculation Material Labor Expenses Total 5 Mo
1, Bending Wire
[ W 3412735 X 0.84 % = 287 867 1- |
2, Re-bar Preparation Worker
276persons X W 100,835 = 278,304.6 278,3046
3, Normal Worker
1.04 persons ¥ W 60,547 = 62,968.9 62.968.9
4, Hires of Machines & Tools
W3112735 *x 2% = 6,825 6.85 |-
Total 360,966

Fig. 5. Application of Pareto principle to the ground of estimation
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Fig. 6. Service pattern of the approximate construction cost
estimating system
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Fig. 7. Flow chart for estimating construction costs in proposed
system construction cost estimating system
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