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[Abstract]

In this paper, we propose a novel method for converting the existing 2D processes in the design and
construction phase of civil engineering, to the future BIM-based processes. First, we compare and
analyze the actual application processes of the outputs of the existing 2D method and the outputs of
the 3D BIM method, for the whole process of BIM design of earthworks and road structures and
integrated utilization of quantity, process(4D) and construction cost(5D), in view of life-cycle. The
proposed method acquire the outputs of the design phase integrating IFC international common standard
file information and CBS/OBS/WBS standard classification scheme information, and acquire the outputs
of the construction stage by using an integrated utilization module for quantity, process(4D) and
construction cost(5D). Ultimately, we intend to commercialize the step by step technologies for BIM

design and construction in civil engineering by using the proposed method.

» Key words: BIM(Building Information Modeling), Civil BIM, Parametric Quantity and Cost Take-Off,
BIM-based Cost Take-Off, BIM-Based Schedule Management,
Integrated BIM-based Standard Breakdown Structure
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Fig. 1. “Construction Industry Innovation”. (2018, Ministry
of Land, Infrastructure, and Transport)

ol2{gh £ IT Fof FAe+= E/= A4 ZofollA=
o|u] BIM(Building Information Modeling) 7]&©] 2t
5] ARgEo] v ok 7|E 2D CADo| 2t &=
Drawing A7 Zreio] 3%} BIM Modeling Xgh A2
AAGAL] ARgo] o]fofX| 1 Qlt}. T2jil o] E&gh
AlEEAL] Alstd A=, 4D 378 Aleelold 59 &
ek BIM E8ARIE 155 Q= Aol

T3t A4 2ofe] BIM 2HE A1 AlgEAlo =
&, 3D 2704, 3D Y, VROVIRAAM)/AREHEH

— v O»

A=

)

W e BIM A Hlo[HE vigez Rr]AQ ¥
(Cooperation)o] o]0} &of gttt

wi2tA BIMofl ofgt BAI/AlS 842 12
+ AJoli&7](Life-Cycle) 9] BIM 228 A 5
89| maAAT} W] Hslolor & wat glck

olo} FIF A% AT E J1E PMISO] et 24
ST ALt @ TAlS drstel meAEo)
¥l 284 U AAH) HEES £ 4 9k Yot
AAlstAE BIM(Building Information Modeling)2]
=g 54 A AojRrlo) Aug £ Bejstuat s

71

SkAF A1

& 3o

AR N 27 DAl NE 2 ZeAA
AAlol £ FaL 7o AlARol Hagh ¥ Ve =

AP 7P oz AR 715 ide 1%t w3fo] At
Elofof & 7ot Pilot TestS S8 Hop UAHR a8
AU AAROR 7s dlkePh ofRojMop & Zlojot
[1][14, 71].

7|& PMIS AJARY Jhid S
75 FU9| Mg oA
=it

of2fet A Al~F o2 155 A} 5= BIMZIRH 53
Al ~EfoI S T HRieh AVt Al FH] Es
g ol 9l

ESEoM & olefgh Ao W] BIM 7]e] &
U2 =t 282 ¥l 201697 E =Ewg s 214d7]
Ao Ao 6P R&DIAE A=} Sl
SERL A7} AlsYE AL 9l

2 A= 5 VHo AR Foprlos SdEo] dA
238591 6RHE 1719l “BIMZ|YE =2.5H1 AJEEQ 7
BE S Ve A7 AR A "
4AD)-SAM|(5D) AAIEE 71e7ie ol bRk A
=2 Al 13 Fig. 2)olct.

SJ3t BIM Ewe] AlAT
WAl 75 WA il

A3 L
2=



A measure for activating BIM by actual application analysis of integrated utilization process of
quantity, process(4D), and construction cost(5D) in view of life-cycle 3

# The last achievements of research
sta .

tity-Process-Cost BIM combine dashboard(Add result|

 Decis [

InfraBIM standardization S/W.

“BIMlibraryand template Verification

BIM Library

Infra BIM platform

Roadand river BIM Room
* Add proposal

InfraBIM Quantity-Process-Cost.

Infra BIM code.

1
River BIM standardization DataSchema

@ -
iver | Commor
: :

River BIM standardizatio

Infra BV Delivery Guide

Mobile Bil-based platorm and

BIM delvery guide-line

Fig. 2. The research projects summary of “Development of

the technology for integrated management of construction

business information of the road and river facilities based

on BIM”. (Research Projects on Construction Technology
of Ministry of Land, Infrastructure, and Transport)
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Fig. 3. The research projects flow chart of “Development of
the technology for integrated management of construction
business information of the road and river facilities based on
BIM”. (Research Projects on Construction Technology of
Ministry of Land, Infrastructure, and Transport)

“BIM7|§t T2 .5 AlEE9] HMAIIAE
7ol SAPEE A Aitg peiels 2 Aol o
A Ay "4%‘4 o 0}31 13 Fig. 49} £t

Hloi :4 “‘*S EHTT EH 4 Fig. 29} leé Fig. 3
O] RA|| ALof 7 AR
573(4D)-5AH](4D) ﬂﬁl%‘%% Off-Llneﬂr On-Llneoﬂ
A AR & leE 517 Yot As A ks S0l

ofZfl 19 Fig. 49| ¥l =&, 53], AZEQ0] 59
Ao A+t Adute] Y82 offl 229 AATUAY} AlsH
Ao} 7F-574(4D)-F5AH|(5D) ALY m2AA 1
A TAIA ARAo=s ¢8R0 HE oFdolct.

wjepa] Qoket ofglf 18 Fig. 49] 2 Aol wH A
oy A Adute] Fast Y82 ofeflet Zth

Am, 81783 Es(Barth-work) ZAA9] 24tE2 ¢
gF SurfaceAla} Solid WA =2y I J4F A
AAZE 7. (Off-Line)

=M, IFCQF A5 BIM ZBR||7 ]9k
Ab=3} 71%. (Off-Line/On-Line)

AR, CBS/OBS/WBS EFZFAIA Aasd 8-
A(4D)-5AH|(5D) AAIZE 7]1<. (Off-Line/On-Line)

=

23 3 B 4E



4

Journal of The Korea Society of Computer and Information

& 3K 4

-ZH(4D)-SAH|(5D) AARE 7|27HY” AL MY

3RS
(20184)

AR s
(20194)

SKUE
(20204)

XHASE
(20214)

52l 9l =

ErHEER e

IFOOIe 48 o $aEA HOIE +3/4% A5l

BIM7| gt
CBS_MBS WBS
ERHA g52S
EEET]

Web(&)7| 4t CB! ‘%
1ch7 g s

BIM7l £32H
gy4E z208

Fi

g. 4. The research performance of “Development of the

technology for integrated utilization of quantity, process(4D)

and construction cost(5D)”
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Fig. 12. The ifc file converting process by ifc
pset(property set) and gset(quantity set)[12][7].
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Fig. 13. The after design phase of total process map of
“Development of the technology for integrated utilization
of quantity, process(4D) and construction cost(5D)".
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Fig. 14. The ifc file converting process by BIM—-based
CBS/OBS/WBS standard classification scheme
information[12][10].
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Fig. 15. A point to be considered when the module
integrated utilization of quantity, process(4D) and
construction cost(5D) integrate between road alignment
design modeling s/w by surface method and road
structure modeling s/w by solid method.
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1.2 The consideration of combine method between
surface and solid method BIM modeling software in
civil BIM software for integrated utilization of quantity,
process(4D) and construction cost(5D).
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Fig. 16. The combine process between road alignment
design modeling s/w by surface method and road
structure modeling s/w by solid method.
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2. The consideration of integrated utilization
process of quantity, process(4D) and
construction cost(5D) by solid method.
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2.1 The necessity of integrated utilization process
construction of quantity, process(4D) and construction
cost(5D) by solid method.
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Fig. 17. The combine process between road alignment
design modeling s/w by surface method and road
structure modeling s/w by solid method by linear to mesh
BIM s/w solution[11][4].
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2.2 The process of construction phase of
integrated utilization process of quantity,
process(4D) and construction cost(5D).
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Fig. 18. The construction phase of total process map of
“Development of the technology for integrated utilization
of quantity, process(4D) and construction cost(5D)".
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ntegrated utilization module program of quantity,
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2.3 The connection phase of BIM-based integration
platform of integrated utilization process of quantity,

process(4D) and construction cost(5D).
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The output phase of performance by integrated
utilization module program of quantity, process(4D) and
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Fig. 22. The delivery phase of total process map of
“Development of the technology for integrated utilization of
quantity, process(4D) and construction cost(5D)".
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Fig. 23. The field application result of BIM service
integration platform by module of integrated utilization of
quantity, process(4D) and construction cost(5D).
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Fig. 24. The last performance items of total process map
of “Development of the technology for integrated utilization
of quantity, process(4D) and construction cost(5D)".
(the present)
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Fig. 25. The last performance items of total process map
of “Development of the technology for integrated utilization
of quantity, process(4D) and construction cost(5D)".
(from now on)
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