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The BIM Concept

Source: Borrmann et. al, 2015

2



The classical GIS Concept
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The integrated GeoDesign Concept
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The GeoDesign Concept ïGIS and BIM Synopsis
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é Arthur Koestler

Description of the environment

past and present

Shaping the environment

through planning

Future state of the

environment

Source:
Bill Miller 
Esrimodified

5



BIM-GIS for Lifecycle Management & Analysis 

Source: esri 2016
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GIS and BIM Integration

BIM and GIS data exchange, integration and evaluation

Á Easy transfer of BIM data to the GIS environment database with the Esri ArcGIS 

Interoperability Extension ETL process, georeferencing

Á Data exchange between BIM and GIS data

Á Development of a shared 2D and 3D spatial data structure for engineering and 

environmental planners

Á Integration of elevation models and survey data

Á Integrated analysis and visualization of the building in the landscape

7



The ArcGIS Platform

Desktop Web Device

Server Online content

and services

V Easy

V Integrated

V Open

In the cloud é 

. . . and locally

Web GIS

Mapping, analysis and management and exchange of geographical information
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The technical GIS and BIM Integration

Source: esri

FME SERVER

Data exchange utilizing the Esri Interoperability Extension, based on FME-Technology
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Engineering and environmental planning in the BIM / GIS cycle

Schaller et al., 2016,

adapted from Borrmann et al., 2015 10



CDE ïCommon Data Environment 

Single point of truth - central storage location

Á Process-oriented filing of models according to service phases

Á Storage of graphical and text-oriented data

Á Access via rights structure / roles of the participants (e.g. e-mail and password)

Á Models in the CDE are always in one of four states: 

Á WIP (work in progress)

Á Shared

Á Published

Á Archived
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BIM and GIS 

Integration

A99-motorway expansion 

and environmental planning
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Integrative 3D-Planning with GIS

A99 Federal Motorway Expansion

Á Pilot Project of the Federal Ministry of Transportation (BMVI)

Á Eight-lane expansion of Autobahn A99 in the Munich Region 

Á Replacement of the bridge structure over the railway line
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A99 Expansion ïBIM (Building Information Modeling)

Source: Borrmann et. al, 2015

ÁĂBIM is based on the idea of a 

continuous use of a 3D digital 

CAD building or infrastructure 

model over the entire life-

cycle of an engineering or 

architectural construction 

project ïfrom design to 

planning, execution, operation 

and decommissioning of the 

projectò

14



A99 Expansion ïIntegration of BIM and GIS Data
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A99 Expansion ïIntegrated BIM and GIS Data

ÁThe BIM/GIS Integration allows:

Á Environmental impact

assessment

Á Nature and species protection

requirements

Á Landscape Management 

Planning and execution

planning

Á Landscape compensation

measures

Á Ecological construction

monitoring and 

environmental monitoring

Integration of the structure into the 

3D-GIS-Geo and environmental data model
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A99 Expansion ïImpact Assessment of the Bridge (LBP)
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A99 Expansion ïImpact Assessment of Access Alternatives (LBP)
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A99 Expansion ïImpact Assessment of Clearcutting Plan 

Vegetation clearcutting schedule from the BIM Plan
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Morgenstadt Cologne

3D Modeling for Smart City Planning
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GeoDesign Apps & 3D-Modeling for the Smart City Cologne

Á3D-GIS database for analysis & visualization of the district of Mülheim South in its 

current state, and simulation of future development scenarios

Integrative 3D-Planning with GIS
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Processing Workflow
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3D Scenarios
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Á 3D CE WebScene: status quo x future scenarios

3D Scenarios

Á 3D Tour: Visualization with Oculus VR, AR apps
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MORGENSTADT ï3D Flood
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Morgenstadt ï3D Energy Efficiency
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Morgenstadt ï3D Traffic Noise Propagation

27



Morgenstadt ï3D Underground Infrastructure
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