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Abstract. Building information modeling (BIM) is one of the most promising recent
developments in the architecture, engineering, and construction industry. With BIM
technology, an accurate virtual model of a building is digitally constructed. This model, known
as a building information model, can be used for planning, design, construction, and operation
of the facility. Unfortunately, a lot of critical data gets lost in-between the different stages of
the build process, from conceptualization to construction and maintenance. This is the result of
converting and translating data between other software solutions and formats. This problem is
preventable. By integrating GIS data into BIM models. This article will demonstrate how GIS
and BIM can be applied to the construction workflow for buildings and infrastructure, and
which benefits can provide this integration for improving the quality of the construction
process.
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NHTEMPALMA T'MC N BIM B CTPOUTE/TIbCTBE 30AHUIN U
NHOPACTPYKTYP

AHHOTauuna. WHpopmaynoHHoe MogenupoBaHue 3gaHnin (BIM) - 0gHO M3  cambIX
MHOroob6eLatoLLmx MOCNegHUX AOCTUXKEHUIA B 001aCTW apXUTEKTYpbl, MALINHOCTPOEHUS U
cTpouTensctea. C nomouwbl TexHonorun BIM B uudpoBom BuAe co3daeTca ToYHas
BUpPTYyasnbHad MOAENb 34aHNA. 3Ta MOAENb, 3BECTHAA KaK MH(OPMALMOHHAA MOLEeNb 34aHNA,
MOXET  MCMO0/Ib30BaTbCA AN MNMaHWPOBaHWA, MNPOEKTUPOBAHUA, CTPOUTENbLCTBA WU
akcnnyarauum o6bekta. K COXaneHuio, MHOrMe BaXKHble [aHHble TEepPATCA Mexay
pas3NMyHbIMW 3Tanamm npouecca CTPOUTENbCTBA, OT KOHUENTyanusaunum 4o CTpOUTeNbCTBA U
o6cny)XnBaHusA. IOTO pe3ynbTaT npeobpa3oBaHUs W MepeBofa [faHHbIX MexXAy Apyrumu
NPorpaMmMHbIMK 1 (opMaTaMmu. ATy NpobaeMy MOXHO MpeaoTBpatuTb. MyTem WHTerpayuu
faHHbIX TUC B Mogenu BIM. B fgaHHOW cTaTbe paccMaTpuBaeTca UHTerpauns TMC v BIM u
KaKk MOXHO WX MNPUMEHUTb K paboyemy npoueccy ANd CTPOUTeNbCTBa 34aHUA 1
MH(PACTPYKTYpPbl, U Kakue MpPenmyllecTBa MOryT [aTb 3Ty WHTerpauuio 418 MNOBbILEHUA
KayecTBa rnpowecca CTpoOUTe/IbCTBaA.
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UHPPACTPYKTY PBI
Introduction transformation  that the design and

With the concepts of Smart City attracting
the industry, the method of managing spatial
information has become a hot research topic.
Relating to this topic, GIS and BIM are two
critical technologies. Although the application
of GIS has a long history and BIM has also
developed for over 10 years, their integrated
application starts a new direction and is still at
the early exploration stage.

BIM and GIS integration is the process of
blending the BIM model into layers of the
geospatial context. So, designers can use GIS
to get the most accurate information about
some areas where construction is to take
place. If the area is prone to flooding,
designers will learn about it and influence a
structure’s construction materials, orientation,
location, etc.

The BIM and GIS Integration and
Benefits

An unfortunate fact of the AEC
(architecture, engineering, and construction)
industry is that, between every stage of the
process — from planning and design to
construction and operations — critical data is
lost.

For example, when you move data
between phases of the usable lifecycle of a
bridge, you end up shuttling that data back and
forth between software systems that recognize
only their own data sets. The minute you
translate that data, you reduce its richness and
value. When a project stakeholder needs data
from an earlier phase of the process, planners,
designers, and engineers often have to
manually re-create that information, resulting
in unnecessary rework.

The good news is that a disruption is
brewing in the GIS (Geographic Information
System) industry as it rapidly moves toward
3D modelling. This evolution mirrors the
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construction industry is experiencing as it
moves from 2D to 3D BIM (Building
Information Modelling), and it signals the
emergence of GIS and BIM integration into
one holistic environment [1].

GIS data is necessary for planning all
operations regarding any infrastructure such
as rail networks, airports, bridges, roads, and
so on. It helps put this infrastructure in the
context of its surroundings.

While GIS helps understand how to put
the infrastructure in that context, BIM
information is the vital element that allows for
the designing and building process of that
infrastructure to take place.

BIM and GIS integration is the process of
blending the BIM model into layers of the
geospatial context. So, designers can use GIS
to get the most accurate information about
some areas where construction is to take
place. If the area is prone to flooding,
designers will learn about it and influence a
structure’s construction materials, orientation,
location, etc.

GIS adding makes the entire picture
bigger by adding a smarter and larger
environment context, meaning that the object
will become a part of the roads, utilities, and
land in that environment.

Also, Integrating GIS and BIM data
allows design and construction companies to
collect accurate and valuable data that will
lead to much more effective and efficient
design and project management [2].

Most communities that are considered
smart already use GIS. Many of these smart
communities are already actively
investigating BIM-GIS integration because
they realize that a more streamlined flow of
information  between  operational and
construction life cycle data will allow them to
more accurately plan, fund, and maintain
community infrastructure assets [3].
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Figure 1. A scheme for GIS and BIM integration process

Long-Term Savings and Efficient Design

Regardless of what the contractors’ goal
is, to turn some object into an open-air
construction site or scale the entire process
down to the factory-level prefabrication,
minimizing data losses and time as well as
improving logistics scheduling, become a top
priority.

The use of BIM and GIS introduces a
whole new spatial element to this smart and
innovative industrialized construction process
with one simple goal in mind - to increase the

efficiency of the entire design and
construction process.
Companies that provide geospatial

services use geographic information systems
and BIM modelling to enable better design,
making every process, operation, and
construction project much more efficient in
terms of effort, time, and resources.

The integration and synthesis of these
advanced technologies can be applied to any
design and construction project at hand. The
digital work that comes as a direct result ofthe
integration is a very effective way to retrieve,
store, and index and record vital data. The
necessary information can be used to support
any project and see it through to a successful
end [2].

Maximizing the long-term value of new
roads, bridges, and facilities means delivering
better designs to solve many of the
sustainability and resiliency issues facing
cities today. This will require optimizing
dynamic data interchange between BIM, CAD
(computer-aided design), and the geospatial
information provided by GIS.
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Placing a digital design in a real place,
within real geography, eliminates much ofthe
front-end risk of designing and building. The
biggest delays in large infrastructure projects
come from the planning and permitting
phases, which involve a lot of assessments of
social, economic, and environmental impacts.
Engineers and planners do much of that
assessment outside ofthe design process using

geospatial data; that’s how they look at
floodplain maps or locate underground
utilities [1].

Post-Construction and GIS/BIM
Integration

Aside from being useful in pre-
construction, geospatial  services, BIM
modeling, and geographic information

systems can be used in post-construction too.
Since facilities management requires data,
too, the flexible GIS/BIM model ensures the
operations get every piece of information
needed.

The integration is particularly useful to
the clients as well. They can use the integrated
GIS/BIM solutions to retrieve and reuse vital
data through each stage of the structure’s
lifecycle [2].

This GIS and BIM integration is equally
useful once a structure is built. Rather than
oversimplifying the end data provided for
facilities management, the flexible model—
connected to GIS—delivers everything
operations need. Customers have the ability to
reuse that data throughout the structure’s
lifecycle.

For example, operating a road in the real
world means managing utilities, managing
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guardrail installation, maintaining striping,
and overseeing maintenance crews. There’s a
lot of retrofitting and renovation. When GIS,
CAD, and BIM are connected, you're
improving operability and eliminating errors.
This technology convergence will play an
important role in predictive maintenance,
too [1].

BIM-GIS Integration Pain Points

Since the dawn of digital mapping and
computer-assisted drawing technology, the
need to integrate BIM and GIS has been
recognized. There are many classic pain
points that practitioners encounter when
attempting to combine design and operational
data. On the design side, architects and
engineers typically have difficulty accessing
up-to-date GIS information for accurate
context or current conditions. They often
discover problems with data duplication and
conflicting data because file-based workflows
are used to exchange data.

On the operational side, GIS staff
frequently deal with difficult workflows and
significant data loss that occurs when
converting BIM information into GIS data
layers. Differences in spatial scales and the
graphical richness required in BIM
environments mean that GIS staff are often
asked to perform heroic feats of integration.
They must attempt to merge many dense BIM
models with GIS data into a single
visualization and analysis experience. AEC
projects typically generate large quantities of
documentation during construction and after
assets are commissioned that will be useful
during the life cycle of assets. This
documentation is often not accessible to users
through GIS dashboards and analysis tools

[3]
What is waiting for BIM and GIS in the
perspective?

BIM and GIS together have the potential
to lead to smarter outcomes for communities
and more efficient projects for AEC services
providers. This will require more than just the

collaboration of software wvendors. Local
governments and  asset management
organizations will need to establish
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specifications for BIM information that
introduce attributes early during the design
process to be used later in operations and
management workflows.

For major urban areas, this will mean
creating  multiple standards across
transportation, utilities, and architecture
projects that may impact many agencies.
Designers will have to build workflows that
allow users to reliably access, update, and use
standardized BIM data in spatial context
throughout the life cycle of assets [4].

Summary

The need for GIS/BIM integration has
risen from the initiative to take the most
innovative  infrastructure  design  and
construction approach toward building smart
cities by eliminating data redundancy, moving
data seamlessly between the stages of the
design and construction process, adding more
effective geospatial context to the BIM
process, reducing costs and saving money,
making better and improved designs, storing
in the cloud to improve data management in
any environment, reusing and repurposing
data if necessary, and eliminating the need to
convert data for use in other contexts.
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