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Abstract

The study is designed to elaborate the effectiveness of Building Information Modeling (BIM) in regard to
its financial benefits and risk management. BIM has been widely analyzed by the previous literature, but
its specific effectiveness has not been assessed and its utilization for risk management is at its infancy.
Therefore, this study identifies barriers in conducting the BIM studies and articulates possible outcomes
of the actual BIM-based construction project. Overall about 20 domestic and international projects are assessed
and about 50 literature is reviewed to detail the benefits and risks of using BIM in real projects. It is found
that BIM brings benefits in communication, time-saving and return-on-investments. In addition, some cases
have reported that BIM creates positive aspects for risk management against human accidents and natural
disasters in construction sites.
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Table 1. Cases of BIM-usage in South Korea
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Types Project Names Firms Purpose of Using BIM
Bakuu mixed—use development Heerim Architect Design
SNU underground medical facility Umé&Yi Architect Operation
Dongdaemun historic museum Samsung E&C, Construction
Architecture Kyunggi job experiencing center Samsung E&C, Construction
State tower Namsan Ssangyong E&C, Design/Construction
Lotte Castle mixed use Lotte E&C, Construction/Operation
Vietnam Hannoi new development Lotte E&C. Construction
Park Yongin public park Samwoo CM Planning/Design
Chungpung bridge Daelim E&C, Construction
Gumkang 2 bridge Daelim E&C, Construction
Bridge Gumkang 4 bridge SK E&C, Construction
The 2™ Yeosu Dolsan bridge Daelim E&C, Construction
Kuwait City sea bridge Hyundai E&C, Construction
Mihochun 1 bridge Doosan E&C, Design
Honam HSR 4N/A2 Ssangyong E&C, Construction
. Quatar Doha city rail project Samsung E&C, Operation
Rail Track - - -
Seoul metro line 9 SK E&C, Design/Construction
MTR project Samsung E&C, Design/Construction
Others MCE €482 Ssangyong E&C, Design
Pohang Youngilman levy GS E&C, Construction
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Types Project Names Firms Purpose of Using BIM
Park Blackfoot Crossing Nitro Construction Planning
Eagle Ridge N/A Operation
Presidio Parkway Project Parsons Brinckerhoff Operation
New Road MacRitchie Viaduct Land/Transport Authority Construction
Roads SR143 Sky Harbor Interchange AMES Construction Planning/ Construction
SH18 Hobsonvile Deviation N7 Transport Agency Planning/ Construction
Gallipoli Underpass Parsons Brinckerhoff Planning
Bridge Adam Street Bridge Kenny Construction Planning
Rail Track Crossrail Project Balfour Beatty All
Others Middle Marsyangdi Plant DYWIDAG System International Construction
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Table 3. Detailed elements of BIM in international projects

Project Names

Detailed Elements of BIM

Visualization Fabrication shop drawings
[6) @)
70 Storey Office Tower Code rOeV1ews Facilities rganagement
Cost estimating Construction sequencing
@) 0
Visualization Fabrication shop drawings
6] )
Shanghai Tower Code rOeV1ews Facilities rganagement
Cost estimating Construction sequencing
@) @)
Visualization Fabrication shop drawings
6] 0
Palomar Medical Center West Code rOeV1ews Facilities rganagement
Cost estimating Construction sequencing
@) 0
Visualization Fabrication shop drawings
6] )
St Helens and Knowsley Code rOeV1ews Facilities §anagement
Cost estimating Construction sequencing
@) @)
Visualization Fabrication shop drawings
[6) @)
- Facilit
Endeavour House, Stansted Code 1;(ewews acilities §anagement
Cost estimating Construction sequencing
@) @)
Visualization Fabrication shop drawings
[6) )
Palace Exchange, Enfield Code 1;(ewews Facilities rganagement
Cost estimating Construction sequencing
@) X
Visualization Fabrication shop drawings
6] @)
Heathrow Express recovery Code %eVlews Facilities rganagement
Cost estimating Construction sequencing
@) 0
Visualization Fabrication shop drawings
6] 0
Terminal 5, Heathrow Code rOeV1ews Facilities rganagement
Cost estimating Construction sequencing
@) @)
Visualization Fabrication shop drawings
6] 0
General Motors Code reviews Facilities management
plant extension X 0O
Cost estimating Construction sequencing
@) @)
Visualization Fabrication shop drawings
6] 0
Hilton Aquarium Code %eVlews Facilities §anagement
Cost estimating Construction sequencing
@) @)
Visualization Fabrication shop drawings
6] 0
Texas A&M University Code reviews Facilities management
Main Building X 0
Cost estimating Construction sequencing
@) X
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Project Names

Detailed Elements of BIM

Visualization

Fabrication shop drawings

0

o

Code reviews

Facilities management

PCL Construction

X X
Cost estimating Construction sequencing
@) @)
Visualization Fabrication shop drawings
6] @)

Code reviews

Facilities management

Springfield Literacy Center

X 0
Cost estimating Construction sequencing
@) @)
Visualization Fabrication shop drawings
6] 0

Code reviews

Facilities management

Crate & Barrel

X 0
Cost estimating Construction sequencing
@) X
Visualization Fabrication shop drawings
6] @)
UCSF Cardiovascular Code reviews Facilities management
Research Institute X O

Cost estimating

Construction sequencing

0

X
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Table 4. Labor cost difference between BIM and non-BIM"
Non— BIM BIM Comparisons
Man—Hours | Unit Cost | Total Cost | Man—Hours | Unit Cost | Total Cost Difference Increase
(HR) ($/HR) $) ($/HR) )] (HR) (%)
Projects 288.22 7.49 2158.78 192.59 11.12 2.141.5 280,74 63.8
Average

¥ Source: Taboada & Garrido(2014), redrawn by the authors
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Table 5. ROI difference of a BIM-assisted project’

BIM—Assisted Project

Contract Value $44,400,000
Original Schedule Duration 652days
Schedule Delay 0 (60days early)
No. of stories 7 stories
No, of Units 218 units
Total estimated savings (A) $887,700
Cost of using BIM(0,5% of contract value) $229.000
(B)

Net BIM savings(A—B) $665,700
ROIL 299.9%

% Source: Taboada & Garrido(2014), redrawn by the authors
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