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Abstract

In construction site, BIM is used in part of construct-ability review and design mistake checking. However, in a
current domestic construction site, except public order project, most of work in private order project has been
processing based on 2D work. As an expert resists to certain point in introduction of new technique, it may be shown
in the introduction of BIM. For this, We need to analysis construct—ability of introducing BIM, work field of introducing
and operational capability about present domestic construction engineers. Therefore, this study solves the problem of
existing construct-ability analysis, and it visualizes the various information and objects for an effective job performance.
Furthermore, construct-ability analysis by BIM that can use an intergrated management is theoretically examined and
practical field-application priority among conclusions is proposed through a survey targeting on the hand-on worker.
Therefore, this study suggests a factor supplying for a business—centric introduction plan and support condition.
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Table 1. BIM features derived from existing literatures

Seo, Choi, Shin, Jang, Lee,
2012 2011 2011 2009 2008

3D Visualization @) O @) @) @)
3D Simulation @) @) 0
Quantities output @) 0 @)
Estimate calculated O O O
Constrgctabnny o o o o o
review
Interference check O @) @) O
Create drawing o] @) 0 0
Mock-up @) O 0
Process o o o o
management
Design error check O O O O
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Table 2. Estimated construction and BIM (11)

Category [tem Details
Missing
drawings, High mark, Missing detail,
Drawing . Crl?eor Redundant piping
error uplicates
Error checking Basic drawing, Materials list,
drawings Enlarge drawing, etc
Architects Frame—-indoor and outdoor
) interfere finishes interference
Construction
interference Frame/Duct/Facilities, Electricity,
AJE/C interfere  Communication, Fire extinguishing
facilities
SPEC check Standard qu|pment, Capacity
mismatch
Improvements . .
Engineering proposed Equipment I?g;):t,esoute piping
consulting construction 9
Check Legal requirements for setting up
regulations the device checked
Check between )
) Complex equipment arrangement,
construction Check pipin
Virtual types 9
reali i ) )
Y ) Design Proposed design and detail
improvement
) enhancement
suggestions
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Table 3. Construction site, efficiency, and utilization of BIM

Step Efficiency Utilization
-Project budgets
-Securing financing and management
-Cash Flow Analysis -Position analysis
Planning  -Proactive Risk -‘Revenue goals

‘Risk reduction scheduling-Timely analysis of investment
-Determine the order of business
‘Investment analysis

-Design schedule management

-Design Visualization -Drawing quality management
-Minimize design changes -Alternative design review
Design  -Quick collaboration -Technical considerations reflect
between each ‘Reflected by site conditions
construction ‘Review the new method, a special
method

Apply construction plan
-Construction by e interface
-Duration Shortening ) y b
) -Quality-based secure
- Cost savings ) )
Construction ] -Review of design errors
-Proactive problem ) _
i -Ensuring safety of construction
construction ) i,
-Construction detailing
-Defect prevention

-Commissioning plan review

-3D-based maintenance
-Establishment of maintenance

Operations management

Maintenance ' system
system ) '
Defect repair -Operations manual established
-Defect mending
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Table 4. Construct-ability analysis tasks utilizing BIM elements

derived
BIM necessity
Category Technical Managerial
aspects aspects
Temporary work @] (@]
Earth work O O
Reinforced concrete work ©) @)
Plastering / Masonry /
Tiling work ©
Waterproof work @)
Curtain wall work O O
Glazing work O
Joiner’s work o)
Metal work O
Insulation work @)
Painter’ s work 0
Furniture work O
Interior work ©) @)
Masonry work (@]
Wallpapering work O
Flooring work @]
Equipment work O O
Electric work O O
Pre—accessory civil work (@]
Landscaping work (@]
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Table 5. Contents of questions and configuration

Category

Contents

Questio
n

Temporary work

Earth work

Reinforced concrete

work

Interior work

Curtain wall work

Equipment work

Electric work

Etc. work

Interference check

Quantity calculation

Visualization
Localization

Zoning
Localization

Interference check
Visualization
Zoning

Interference check
Visualization
Localization

Interference check

Process analysis

Drawing analysis
Visualization

Interference check
Visualization
Localization

Interference check
Drawing analysis
Visualization

Check regulations
|dentify drawings
Visualization
Simulation

Measuring management
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Table 6. Questionnaire survey target

Const.ructlon P company Guri site P Company Pangyo
site site
Construction Earth work step Finishing work step
phase
On-site
personnel 100 people 500 people
survey 20 people 30 people
participants peop peop
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HEZA} tAo] El= AR 71 AH = Table Table 7. Questionnaire results by importance at the

6ol AAE Bre} oy, AEAR il o]F- BIM =9 5

construction phase BIM

- Result
—Q-E }\]_;(—]_Q_ Etﬂ- X]‘Xq B /\]%}\ 'E]_‘}‘\jl E?JHOMLM] “H . . Average
Category Questionnaire (5-point Standard
3t gloJg2 &8sl soale)  deviation
Tower crane interference check 4.38 0.65
Appropriate number of Tower 369 0.95
IO ¢l A 9] u} A} 3} crane ) .
421 2E% ° % }4 2 ]- Lift car interference check 392 0.86
Appropriate number of Lift car 3.08 1.04
Temporary Sizing temporary office 2.46 0.97
g —u work Locating underground utilities 3.69 1.03
More than 7 years Less than 1 year Vehicle path analysis 354 105
— 1~2 years interference check : :
Materials stock yard 300 108
22% interference check : :
Minor total 3.47 0.95
Retaining wall method
interference check 354 0.88
N Frame work zoning 3.38 0.87
7 years® m3~5 years Earth work  Automated measurement 285 0.80
management : .
Frame work drawing extraction 3.54 0.88
Figure 1. Respondent working career distribution Minor total 333 0.86
Arrangement of bar visualization  4.15 1.07
. Gang form interference check 4.31 0.48
Reinforced ;
AL form interference check 415 0.55
AEeHAO] ARAHL Figure 13} Zo] 1du|qto] coer(c);Ete Parking zoning 354 0.97
Structure interference check 4.62 0.65
14%(147), 19| o~3kﬂU]”}°] 22%(11%), 3dold~5 Minor total 415 0.74
Other construction work type
Hulato] 22%(119), 5ol ~7dulto] 23%(12%), 7 interference check 4.31 0.75
Other construction work type
]r:lo]/%o] 19%(9]33) —;1(—/‘]‘54 E]’ localization 4.31 0.63
Interior Curtain wall interference check 4.00 0.91
work Curtain wall finish check 4.00 0.82
Finish materials SPEC
General managers visualization 8.77 1.24
" Assistant e epedeations 315 134
Minor total 3.92 0.95
Finish interference check 4,38 0.65
Structural drawings and equality  4.08 0.64
Curtain Visualization of the external 454 0.52
wall work elevations ) )
Chief Anchor system and truss 423 0.73
. A Minor total 431 0.63
Assistant managerm Ceiling “space ciearance check 4.46 0.78
Light weight wall interference
' ' ' o check 4.46 0.78
Figure 2. Respondent working title distribution Other construction work type 462 051
Equipment interference check : :
work Pipe structure interference 454 0.52
- - . check : .
AR SRR F = Figure 29 2o AR 30%(15 Maintenance of the machine 377 101
room localization ) ’
), Y 27%(14%), ] 26%(139), A 127%(678), - Minor total 437 072
Ceiling space clearance check 4.23 0.93
7&]‘ 5%(2‘:'3)i —Z‘—*}Q 1:} ’?‘?:1‘5’ OV }O] X%Xﬂ_,] 50%0]’%]’ Ceiling space interference 423 0.93
e check ’ ’
o= Z}\]'E](ﬂ H' /\} 7&4 %0}7 ]oﬂ 7(4%1-117_]- 7/1—93 Electric Other construction work type 454 0.52
Bitat work interference check ) :
LLEl l:]— Landscape lighting simulation 4,08 1.04
|dentify drawings elevator 3.54 1.05
Elevator design visualization 3.77 1.01
4.2.2 1\]%‘%}74] BIM “’:‘cg %‘3“":‘ ?‘%iﬂ /}_i-f!’_—%i} Automati(l:v“r?ec\)/ge\t/(\?t?)lf building :gg ?2;
O SR ] ZEo NS A=R=] 5 law : :
Table 72 4734 gl 88572 SAREROl et 43 Digital Mock-up. 385 090
7 B3)e A4 4 ARjolA ARsle] HH 58 Etc work ~ Detalls of construction 392 112
E) _l;] ]_u_ _/]\_74]% %3]] @%@ﬂe Xéﬂlf& q_]_g_o]r/h Casebook defect repair 3.54 1.27
3D printing 4.00 0.71
Minor total 3.65 1.05
Total 3.89 0.87
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tqi o
BIM == 4
EAgi}

=

567

67b) 3%l tie B4 9 A7} WS 59
AR BT DA
o sjetsgion] mUEPS 5

o= BIM B 4 2 Mg 248 45)0] BIMES @
ol A& 2 ARSI QIeH15], SHARE Al THA| AlSA
ARE 95 AAA B I Y W FFATA 7]
TR L BEF Rolo], ofo] 1% maAE Yl
W ATAE I3 R A B ZRAl) Ee
ek Aot
Table 8. Introduction of on-site analysis of BIM
Hand-on : BIM literacy
Software  \Workers ~ Modeling 5504 Fair Poor
Temporarn
wgrk Y BIM team O
Reinforced
concrete Structure team e}
work BIM
Interior work [ Design team O
g based  Monitoring
Curtv%r}kwall design tool Design team O
Equipment Equipment o
work team
Electric Equipment o
worl feam
4.5 SIZARXIS| S|ALE HIHst AISM HE ZE2MA M
A A3 HE 7= AledA ey e

=1

Soliith, 7|1E AlSA AE AF= AlEPL 7kse 34
, R Y, mEQ 9, e, A
{3k APE]e] 28 5 2D 7Rk FA AEE 714
A Zho] S 7F 3ol Fel 3] a Qict o)y
gt o] AleA HE AF= ARl I FAI=o
O] A HAMEE A TRt ARE 3RS 4 gle
SHAZE SITHA4.

Figure 49} 7o) 7|& Al3A
EAA 9 7]eA gHAe} oot
A% Z2AE 9 AGARRE 93
Ao ARl TR2AMAE A ISIIIc), Ed
RAE =5) A] 2D 7|9k i} A o 7=
EZQ1 Ao ofgh 4] AFe] S Jidska, o
&t AR F=goll 3D 718k BUEs] 9 7HAIA A5l
2hgoto] oA EEE AlSA B4 R 8aE 5
Hog 435k 4= g},

0|5 Bl A ZRAES] HF H3xgl Ad AL B
A9 Ted T S0 WA QAR

-

l~

4

A

il



A Proposal of BIM Work Process to Support Construct-ability Analysis from Practitioners Viewpoint

o] HEHAE A - AlgTA Bk ofuet Al =&
Ao A TA= A8 9 S8 ¢ Q= AAA dxjet
AR Rl AN gt AAFA wolA Y
BIM €A 2§ v 9 RS EA AL JF Z2AIA
AA AEE It A7 =g ofof gt

As-is To-be

2D Based work(A/E/C) 2D Based work(A/E/C)

| l

3D Based BIM
constructability review

Constructability review

I

Modified and
supplemented

Consturctability

Consturctability
Analysis review
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re-review
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!

Design and perform
construction

Design and perform
construction

Figure 4. constructability review process improvement using BIM
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