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Identifying Potential Opportunities of BIM Utilization for Construction Risk Management
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Abstract

This paper aimed to identify potential opportunities of building information modeling (BIM) utilization for efficient construction risk

management. Through conducting in-depth literature review, nineteen construction risk factors and eleven BIM functions were identified in the

construction phase. A mapped table between the construction risk factors and BIM functions was proposed depending on potential values of

each BIM function, which were defined in previous studies. The nineteen construction risk factors could be resolved by various BIM

functions. Phase planning, site analysis, design authoring, and 3D design coordination were identified as the most efficient BIM functions for

construction risk management in this paper.

7191 : AA-g 2=, BIM (building information modeling), A1 &4, 12 754
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Table. 1 List of identified construction risks

No. Construction risk # Ogﬁ)rgl};lous
R1 | Poor and damaged materials 16
R2 | Error of material selection and procurement 25
R3 | Equipment failure and damage 5
R4 Difficulty in  lifting and  equipment 19
operation planning
R5 | Subcontractor management 22
R6 | Uncooperative attitude of owners 7
R7 | Lack of ability 17
RS Difficulty in manpower supply and demand 20
planning
R9 | Design error 21
R10 | Estimation error 15
R11 | Difficulty in quality management 13
R12 | Error and deplay of mock-up test 4
R13 | Financial management 23
R14 | Insufficient waste management 2
R15 |Insufficient safety management 15
R16 | Construction errors 27
R17 | Inappropriate construction planning 5
R18 | Error of site analysis 6
R19 | Inappropriate space planning on site 6
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Table. 2 BIM uses and their potential values in the construction phase (Chimay Anumba et al., 2010)

No. | BIM use Content Potential value
Document existing building for historical use
o A process in which a project|Provide documentation of environment for future uses
Existing |team develops a 3D model of the[Enhance efficiency and accuracy of existing conditions documentation
BUI | conditions |existing conditions for a site, - . -
modeling |facilitics on a site, or a specific|Provide location information
area within a facility. Aid in future modeling and 3D design coordination
Use for visualization purposes
Precisely estimate material quantities and generate quick revisions if needed
A process in which a BIM model|Stay within budget constraints with frequent preliminary cost estimate while the design progresses
can be used to generate an Better visual representation of project and construction elements that need to be estimated
accurate quantity take-off and - - - - — - -
Cost cost estimate early in the design|Provide cost information to the owner during the early decision making phase of design
BU2 estimation |PTOCCsS and provide cost effects|Focus on more value adding activities in estimating like identifying construction assemblies, generating
Of additions and modifications|pricing and factoring risks then quantity take-off, which are essential for high quality estimates
with potential to. save time and /g, 1o fifferent design options and concepts within the owner's budget
money  and  avoid  budget|EXploring different design options and concepts w e owner’s budge
OVerruns. Saving estimator’s time and allowing them to focus on more important issues through automated take-offs
Quickly determine costs of specific objects
Better understanding of the phasing schedule by the owner and project participants
. . Integrate planning of hi i t terial ith the BIM 1
A process in which a 4D model ntegrate planning o umarll, eq-ulprr?en and material resources with the . mode
Phase |18 utilized to effectively plan the Space and workspace conflicts identified and resolved ahead of the construction process
i phased = occupancy =~ i afpfarketin oses and publicity; Identification of schedule, sequencing or phasing issues
BU3 | P lazrirll)mg renovation, retrofit, addition, or to £ .purp - P Y — — 4 g Of prasing
deling) show the construction sequence|More readily constructible, operable and maintainable project
modelin :
¢ ?)n('il g spaqet requirements 00 a|Monitor procurement status of project materials
uilding site.
¢ Increased productivity and decreased waste on job sites
Conveying the spatial complexities of the project, planning information, and support additional analyses
. . Use calculated decision making to determine if potential sites meet the required criteria according to
A process in which BIM/GIS|oiect requirements, technical factors, and financial factors
tools are wused to evaluate — —
BU4 |Site analysis [properties in a given area to|Decrease costs of utility demand and demolition
determine the most optimal site|Minimize risk of hazardous material
location for a future project. — -
Maximize return on investment
A process in which 3D software Transparency of design for all stakeholders
) is used to develop a Building|Better control and quality control of design, cost and schedule
BUS Design  |Information Model based on P ful desi sualizati
authoring |criteria that is important to the|-CWori CeSIEN VisuaTization
translation  of the  building’s| True collaboration between project stakeholders and BIM users
design. Improved quality control and assurance
A process in which Clash Coordinate building project through a model; visualize construction
; Detection software is used during|Reduce and eliminate field conflicts
D the  coordination  process  to A e
BU6 coordination |determine  field  conflicts by Increase productivity; decrease construction time
comparing 3D models of building|Reduced construction cost; potentially less cost growth
systetos. More accurate as built drawings
A process in which a 4D model|Generate site usage layout for temporary facilities, assembly areas, and material deliveries
Site is used to graphically represent|{qonti : " ; ;
et entify potential and critical space and time conflicts
BU7 | utilization |both permanent and temporary iy p - L
planning |facilities on site, with the Select a feasible construction scheme
construction activity schedule. Update site organization and space usage as construction progresses
A process in which 3D System|Increase constructability of a complex building system
Construction |Design  Software is  used to : .
BUS ystem design  and analyze  the|Increase construction productivity
design construction  of ~ a complex|[ncrease safety awareness of a complex building system
building system in order to -
increase planning. Decrease language barriers
Digial A process that utilizes machine Automate building component fabrication
BU9 fabrication technology to prefabricate objects|Minimize tolerances through machine fabrication
directly from a 3D Model. Maximize fabrication productivity
3D control |A process that utilizes a model Decrease layout error by producing control directly from the 3D Construction Model
BU10 and to layout the building assemblies|Increase communication between office and field personal
planning  |and produce lift drawings. Decrease/Eliminate language barriers
A process used to depict an Aid }n future mode.hng and BP design coordination for renovation
BUII Record |accurate representation of  the|Provide documentation of environment for future uses
modeling  |physical conditions, environment,|Aid in the permitting process

and assets of a facility

Solid understanding of project sequencing by stakeholders; dispute elimination
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Table. 3 Mapped table between BIM uses and risks

BU | BU | BU | BU | BU | BU | BU | BU | BU | BU | BU
1 2 3 4 5 6 7 8 9 10 11
R1 (0]
R2 (0] (6]
R3
R4 (6]
R5 (6] O (6]
R6 (0] (6]
R7 (0]
R8 (0] O
R9 (0] O
R10 (6] O (0]
R11 (0]
R12 O (6]
RI3 0 0
R14 (0]
R15 0
R16 (0] (0] 0
R17 (0] (0] 0
R18 (6] 0
R19 (0]
Total 1 3 11 4 4 4 3 2 0 0 2
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