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new-build
housing: A
case study of
construction
methods in the
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Table S2. List of reviewed papers (BIM- LCC integration)

Reference Year Country Title BIM Tool LCC Analysis Tool Data Management Tool
BIM application to select appropriate design alternative with EcoDesigner software, Excel
[57] 2015 South Korea consideration of LCA and LCCA Archicad worksheet-based framework Microsoft Excel
Building information modeling based building design Multi-Objective Particle Swarm Optimization
[58] 2015 Hong Kong optimization for sustainability Autodesk Ecotect Pareto-optimal front (MOPSO)
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BIM _Parametric _Parametric _GHG _Integrated Construction Cost and Crane location | Dimension Bridge Bridge monitoring and Bridge evaluation | Operation and | Maintenance | Interoperability | Data IFC standard
Practice analysis modeling, Emission design schedule budget estimation Management | inspection maintenance | scheduling integration
_parametric design, _Simulation, estimate System cost
_visualization (BMS)
Reference | [74] [75-77] [78] [79-81] [76,78,82-84] | [76,78,82,83, | [86,87] [88,89] [90] [79,91,92] [93-95] [96,97] [98,99] [79] [98,100,101] [18,102,103]
S 85]




Outcome

_Atthe
conceptual
bridge design
stage, the
proposed
BrIM system
incorporates
several bridge
MR and R
solutions into
a multi-
criteria
decision
making
method
(MCDM) to
obtain
competitive
priority
ratings.

_By
exporting
BrIM input
databases in
IFC file
format,
information
loss is
minimised.

_ Bridge models in
three dimensions
that took into
account WBS and
PBS-enabled
digital mock-ups,
design
improvement, and
accelerated
construction

engineers' learning.

_ Avirtual bridge
assembly allowed
for the
identification of
various faults in
two-dimensional
drawings.

_ The knowledge
of structural
configuration is
improved by 3D
models and DMU,
particularly for
complex systems.

_ calculating
the embodied
carbon
emissions of the
raw materials
and the carbon
emissions
produced by the
machinery in
the initial stages
of the bridge
lifecycle using
6D BIM
methodologies,

_ Engineers
may access
and update
model data
for the bridge
life cycle
analysis and
control,
including
minimising
tolerances
during the
erection stage
and some
unanticipated
damage/deteri
oration
during
operation,
thanks to the
master digital
model.

_ 3D BriM
was used to
cut the
construction
time and the
productivity of
the site's
operation was
increased,;

_ Utilizing
BIM could
help with
difficult
project
scheduling and
result in cost
savings by
reducing the
need for
change orders
and rework;

_ The value of
the planned
percentage
completion
(PPC) range
increased by
installation of
piles at various
locations
within the
limits of the
site space
ensured by 4D
visualisation
of the
construction
phase;

_by
integrating
the BrIM
model with
3D models, It
makes it
easier to
conduct
precise cost
estimates and
review
estimates

_ projected
costs, and
actual costs
were all
recorded
using 4D
BrIM. Earned
value
calculations
were then
made, and the
budget and
schedule
status was
ascertained

_ Importing
the crane
model and
modelling the
erection
process might
help choose
the ideal crane
position when
utilising a 3D
model.

_ Planning for
lifting
operations and
construction
monitoring are
streamlined
through the
use of BIM
and unmanned
aerial vehicles
(UAVsS).

~92.2% of
the
dimensions
calculated
using the
suggested
technique
(automated
production
of as-built
BIM of
precast
concrete
panels using
laser scan
data)
differed by
less than 3
mm from
the
measuremen
ts
determined
by manual
measuremen
t.

_anew
framework
that uses
camera-
based
unmanned
aerial
systems
(UASs) to
gather and
analyse
inspection
data, and
BriM to
store and
manage all
associated
inspection
data

_ A balanced
approach to
decision-
making is
suggested for
the
management
of bridge
maintenance
under various
limitations,
such as cost
optimization
and expert
advice.

_ Using the created
dynamic BIM viewer, key
structural performance
parameters may be
dynamically shown.
Significant cost savings
could be achieved by
reducing tactile and visual
inspections and
maintenance by
implementing BIM
features during an asset's
operational
period._Actual
deformation curves more
closely matched the
deformation displacement
curves obtained by the
BIM monitoring system.
_A chain of algorithms
based on a computer
vision was

embedded into an AR
device that aims to
enhance the

precision and
performance of inspection
tasks. After,

the technical damage
report is fed-back to the
management system and
is available for
assessment

and discussion.

_ The random
spatiotemporal
conflict detection
approach can help
decision-makers
look into various
demolition start
dates by
efficiently
calculating the
random conflict
likelihood due to
the change in
reconstruction
work time.
_BrIM for
inspection and
evaluation method
offers a way to
gather, store, and
use location-based
damage data from
a bridge
inspection by
using BIM
software to
analyse and
present that data
to help with
decisions by
allowing the user
to evaluate
damages based on
location and
offering
maintenance
recommendations

_Accurately
predicted the
operation and
maintenance
cost of target
projects.

_ Through the
actual data,
the effect of
operation and
maintenance
management
was verified
and operation
and
maintenance
cost was
reduced.

_A bridge
data
management
system could
significantly
help
engineers to
save time and
money on
inspection
and repairs.

_Maintenance
engineers
were able to
perform their
daily tasks in
nearly 50%
less time and
with 20—40%
higher
accuracy.

_Addressed the
existing
collaboration
gap among
different
stakeholders
and the
discontinuity of
information
between the
various stages
of bridge
projects.
Digital models
need to be
updated by
adding more
information on
their
performance.

_Four-
dimensional
modeling has
the potential
to provide an
effective
means of
sustainable
integration of
various data
categories
with 3D
models of an
infrastructure
over its
lifetime.
_Damaged
data structure
and semantics
definitions
proposed.

_ Itis possible
to either apply
the proposed
approach to an
external IFC
file and simply
link it with
BMS or insert
an IFC
representation
of every
specific bridge
into the BMS.

_Developed
rules of
unique
identifier and
information
reassignment,
and applied a
semi-
automated
naming
algorithm.
_Itwas
observed that
information
retrieval and
extraction for
components
was possible
through a
semantic-
based query
to the
generated
IFC-based
bridge
information
model.
_Developed a
system to
Cross-
reference
proposed
entities,
relationships
and attributes
with the
existing
structure of
IFC to
highlight
unique
information
and those
already
described by
IFC.
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