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Abstract BIM (Building Information Model) and GIS (Geographic Information System) are applied widely to all
stages (Planning - Design - Building - Maintenance) of construction. Recently, research for designing an integrated
BIM/GIS platform has been conducted to determine the synergy effects. This paper reports the derivation of BIM/GIS
platform application scenarios and definition of specific functions in construction planning and design phases. First,
BIM/GIS application scenarios and platform functions are derived for each phase based on an analysis of business
affairs. Second, SW functions, which compose platform function, are defined. In the construction planning phase,
location selection and route location business affairs were analyzed. Preliminary design and detailed design business
affairs were analyzed in the construction design phase. The result of this research can be used for BIM/GIS integrated
platform design in the future.
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[Table 2] Business process, output, and main

activities for planning phase

Business Output Main Activities
Process
-Surveying SOC
requirements(road network,
. . traffic etc.)
Feislllzl‘l;w chffsrr:)?ef:al *Analyzir{g economic status
T -Forecasting demand for
facility’s practical use
-Analyzing legal system
Fam‘hty' 3D model for -Examining project scope
determination . ;
each —Gathering customer’s
for alternative opinion
alternatives
3D model for
facility and ~Examining similar project
Optimal digital ~Comparing each air view
alternative elevation ~Work process reviewing by
determination Approximate 4D simulation
construction —Generating final air view
cost
—~  Examining approximate
Business plan construction  cost  and
Design plan (Optimal construction probability
design plan) - Generating work process

plan and basic WBS

HES = 5 7 diokd AAALS vlaste] Aol ot
S AAs "k v ez o WA dFAlel M=
SAAE 2 7]% WBS(Work Breakdown Structure) =
TAgste] Ao AR AHAsla ARAIEAE 2HA

&} BIM/GIS 4-8-8oF 48 B3 Auge 4%
glste] BAE 7} A HEEY a0 mE Fa
%2 Table 13} 2o] Aed 4 et

ri mlo

212 7|2 B SEEE 28 AMUER =&
A el M= 719 b A R ey
ato] 713 @A FaAE AEE 8 FegEs A
k) A=)

sl o1 e

O
it
e
oot
ol

N
N,

~N

=
i_l"
N
oty
hincs
>

X

2
4

ZYE 79,% /\]L}E]R% Fig. 1, Fig. 29} o] &3tk

g8 Ay & YeR= Fg. 1, Fg. 2, Fig. 3, Fig.
4+= IDEF(ICAM DEFinition) &0l wje} 33 = 9lch
o] WEe u I ICAM(ntegrated Computer
Aided Manufacturing)®] A4k Al 2~8 2241 91 A 524
o= JNENon, YAEES A THA] #HA, F, 7
S, A, 183 T4 Ao o] 2] B4
B3t & 5 e BHECITE f9 v 2l =
(Input), Ci= #19{(Control), O % 2 (Output), 1]
2 AYZE(Mechanism)< wahd AR 242t
Z5S 9ujsitt. F= BIM/GIS £¥% 715 (Function)
£ ougit}. 7|E =RolA= BIMY oJug SWYls,
GIS9| ofuldt SW 765 AHE3IEE T4 o= Agt
Ao & =R A= o5 SWYIEE FHste] 53

How AHgeES A

K po o

o =2 & g

g

site selectidp < e
Location

opinion

Candidate
|1 _Related theory opinion opinion

and example Providing

business

Related polic

Geographic
13 —gsodrapne |
information ing i
. selecting site

Business

Integrated
environment Assessing
effect elected location
site A3

Candidate
infprmation

14

¢ Requireme H :
gathering/Analysis +» Requireme nt analysis H 3 spatial
ntanalysis  F1_ Data , Requireme  Planning
spatial gathering/Analysis > nt analysis  F4 3D
S 8 : analysis
planning F3 Spatial F3 Spatial
planning planning

[Fig. 1] BIM/GIS application scenarios in feature
planning(location selection)
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[Table 31 BIM/GIS platform function for point feature
planning(location selection) phase

BIM/GIS Platform function
Data gathering/Analysis

Application
Providing business overview

. . Requirement analysis
Selecting site

Spatial planning
Requirement analysis
Data gathering/Analysis

Assessing location

Spatial planning
.. . Requirement analysis
Determining candidates - -
Spatial planning
. .. Spatial planning
Notifying decision -
3D analysis
Analysis a @ tion C3R "
oute
standard ogfinion opinion
n Related theory )
and example Providing
_ business
1o —Related policy B overview gy
H
B .G;-ograa!lic : ol
information -
Eusine‘bss Providing plan
. - B2
T
' y
L) n T Ld
offoct l:\nalym. Selecting plan
iresults B3
proeees : T
| ;
i | Evaluating
i - - selected
i | _andlda_t routes gyl
! | : T
| | o
| i : ifyi
i | 3 | l:otllfgfmg l»o
: : { Resultof  CEOSION L optima)
| | : decision T route
| | i i b
i i
FIL Dasi } F1L .Daﬁ : F1 Dasi - H F3 Spatial
4 R g . B P2 Requireme planning
2 Requireme F2 Requireme ntanalysis F4 3D

nt analysis nt analysis J— analysis
Spatial planning

planning

Spatial

F3 .
planning

F3

[Fig. 2] BIM/GIS application scenarios in linear feature
planning(route location)
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[Table 4] BIM/GIS platform function for linear
feature planning(route location) phase

BIM/GIS Platform function
Data gathering/Analysis
Requirement analysis

Application
Providing business overview

Providing plan Spatial planning
Data gathering/Analysis
Requirement analysis
Selecting plan Data gathering/Analysis
Spatial planning
Evaluating selected route Re(%mrément anf'ﬂysm
Spatial planning
Notifying decision Spatial planning
3D analysis
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[Table 5] Business process, output, and main

activities for design phase

Business Process Output Main Activities
—Analyzing business
Investigation Analysis of current planZ -re-sult of
status feasibility study, and
basic plan
- Examining similar
example, analysis of
current status,
~ 2D design and 3D
modeling
Construction scale, — Assessing
. Facility arrangement, construction cost
Planning . . .
Structure type, Design | - Examining work
policy process, aerial view
- 4D simulation
— Analyzing economic
evaluation
- Selecting final design
scale
Design report,
Structural calculation | -3D modeling
report, Geological —Assessing
Designing survey report, Cost construction cost
estimating report, ~Generating final aerial
Construction view
specification
222 47 o SEESHE E8 ALiRIR =5
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[Fig. 3] BIM/GIS

cl Basic design
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Fig. 3%} Fig. 4¢} 2

Construction scale
Fadility arrangement
Structure type
Design policy

F6 Curent status analysis
F7 2D design

F8 Structure analysis

F9 3D analysis

F12 Facility selection

F13 Economic evaluation

application scenarios in preliminary

Tnvestigation

Current status
analysis

Planning

F6 Current status analysis
F72D design

Fg Structure analysis

F9 3D analysis

F11 Construction cost assessment

)

Designing

€2 | Analysis
standard

F72D design

F8 Structure analysis
F93D analysis

F10 Work process plan

F11 Construction cost assessment
F12 Economic evaluation

Construction scale
Facility arrangement
Structure type
Design policy

Designing

[=1

T

72D design

F8 Structure analysis

F9.3D analysis

F10 Work process plan
F11 Construction cost assessment

[Fig. 4] BIM/GIS application scenarios in detailed
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[Table 61 BIM/GIS platform function for preliminary
design phase

Application BIM/GIS Platform function
Related plan Current status analysis
Tnvestigation Spot survey A Current status analysis
Traffic and traffic .
X Current status analysis
equipment
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Hydrology Current status analysis Others 2D design, Structure analysis, 3D
. analysis
Water |Atmosphere| Current status analysis Agencies Current status analysis, Economic
resources Ship saili G ¢ status analvsi discussion evaluation
D satng urrent status analysis 2D design, Structure analysis, 3D
Environmental G ¢ status analvsi Designing | Specific design analysis, Work process plan,
effects(Cultural assets) urrent status analysis Construction cost assesment
Surveying Current status analysis
Geological feature Current status analysis
Structure Current status analysis 3 BIM/GIS %E‘l_ %%H% é;"kl|7|§ x°.|2
Trafflcrizzi]ezsm and Current status analysis
Erromentl ooy | o A oA 7197 AR A o) BIWGIS S3=
exaiation : DE DG A0 BRI 7 WAS FHTE
Disaster effects Current status analysis o S1.5T o) 52 o = =
examination Y 5 gAldA A SREAE VTS EEST 2
Financial analysis Ec.onomlc evaluation : A= 2 g A AHLE EIZUEZ /)59 SW 7]
Route 2D design, structure analysis, _ B o - e _
Route 3D analysis '6"% Xé]fl]?l—li]—. '—é’-‘a}u\% 7]6‘% SW7] T)"é‘gl é%l'gi :rL
S 1 : o1 o 1 ane 1Q - 2
Oy [P st stelre s e, SWo)-e Z18A 02 BIMT GIS SWe| 4]
Hydrological 2D design, structure analysis, 75 o2 AR GISe 9= By et. all13]ol A #|A]
Planning examination 3D analysis - -
3) =0 2leglado o] AHO - 23 A 9]
Bridge 2D design, structure analysis, & GIS 7I%5S AHgsdom, BIMe] B--+= 2D 7o
3D anlysis 3D 29 715 AgHT Stel ZYE AL B
Structure 2D design, structure analysis, ‘_ - —
B | Tummel % sneyeie o SW 7l5om FAHH, sl SW 758 B4l
Others [ Aot strucure amlysis, - 9 71550 23 5 QT 5] FYF V15E T
=] - L o LSS L
Design standard ~ |2D design, structure analysis, 3 ol'f SW 7]—0‘01 52E 9/1"4' O]f SW 7]—0‘@1?_
i D si > = =
encreton Dk zeinke 2231907 dield, dY @59 9 de]
Agencies discussion Facility selection, Economic B o
s O evaluation Elo} £ dlo]El7} th27] witel 5 A AAl Al ¢
Cm(l)vzr;rv'riniavm‘fs Facility selection /EEE 1Ee FAE 715 FUP 2asih
2D design, structure analysis, 7];&—].%74]9] BHVI/GIS %@L%‘%ﬂ% 7]1—3‘% H]O] E1 ‘}l:@
.. .. . 3D analysis, - - =
Desgning | Preimimry desan | 0t SOV /28, aTALR BH, B8, 3D B4 o] £EH9)
construction cost assesment q_ ;g 74]%7:“ 9] %@. = q _.g._ 7] ‘_g_ o 3 %‘r-'?'—’ﬁ, ZD/Q 74] :rL
2 ~ B, ,
Z3|A, 3D A, SAAE, FAM] A, A7, A
[Table 71 BIM/GIS platform function for detailed = s o] -
design phase 4 w4 ol EEHT FYE JeEe] BEHY
A Aol Aule @ %0 HEES vEo s ZYE 7]
Application BIM/GIS Platform function oL _ _
g -0 =] & 2] 0] 5] 90 3]
Spot survey Current status analysis o2 SW7Is< il sto] A ofgh 82 Table 7(719)
Surveying Current status analysis @A), Table 8CAA AT} 2t}
Geological feature Current status analysis
Investigatio Structure Current status analysis
n Borrow pit, ) [Table 8] SW functions and activities for BIM/GIS
aggreg;ﬁéadlsposal Current status analysis platform functions in planning phase
land use Current status analysis Platform Main activity SW function
Environmental Measurement
effects Current status analysis Data |~ Analvzing feasibility Spatial data search
éxmunﬁhOn gathe?‘in /A study, location Classification
Dlsa'ste'r ’effects Current status analysis nalysis environment, and similar Overlgpping anal‘ysis
Planning examination example Buffering analysis
Bridge 2D design, Structure analysis, 3D Network analysis
Structurd analysis Requirement | Composing purpose/space | Measurement
i Plan | T 1 2D design, Structure analysis, 3D ?n alysis - Analyzing budget and Spatial data search
unne analysis SIS spatial scale Classification
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Overlapping analysis
Buffering analysis
Network analysis

- Arranging object

— Creating spatial object 2D design
- Granting physical 3D modeling
Spatial attribute Measurement
planning - Examining structure Overlapping analysis
type/space Buffering analysis
- Extracting approximate
construction cost
- Generating various report | 3D modeling(3D
3D analysis | - Extracting 3D model presentation &

- Linking data

Georeferencing)

[Table 9] SW functions and activities for BIM/GIS
platform functions in design phase

Platform

Main activity

SW_function

Current status

- Analyzing basic
planning report,
design drawing,

Measurement
Spatial data search
Classification

analysis and site surveying Overlappmg anal'ySls
X Buffering analysis
evaluation X
Network analysis
- Analyzing 2D map
. - Selecting method -
2D design of construction and 2D design
material
Analyzing 2D i
. nayzng design Measurement
Structure drawing Spatial data search
analysis - Reflecting wind =P "

resistant design

Overlapping analysis

3D analysis

- Mapping design
drawing and
topographic map

- Adjusting
coordinates and
rendering

- Generating WBS

Measurement
Spatial data search
3D modeling
Overlapping analysis
Buffering analysis

Work process

- Analyzing 3D
model

Spatial data search

plan - Defining material
and equipment
Construction | - Analyzing 3D
cost model and work Spatial data search
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