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The BIM Concept
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The classical GIS Concept @esri s
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PSU __ The integrated GeoDesign Concept
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psu The GeoDesign Concept — GIS and BIM Synopsis  @esri s

Geography (Landscape) Architecture
Environmental Planning Engineering
GIS BIM
“Creativity is the
synopsis between two 1
normally independent
ways of thinking” GeoDesign Concept

... Arthur Koestler

Source:
Bill Miller
Esri modified

Evaluation

Description of the environment  Shaping the environment Future state of the
past and present through planning environment



pS_U BIM-GIS for Lifecycle Management & Analysis @esri s

Design Interface Geo
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Source: esri 2016



BIM and GIS data exchange, integration and evaluation

Easy transfer of BIM data to the GIS environment database with the Esri ArcGIS
Interoperability Extension ETL process, georeferencing

Data exchange between BIM and GIS data

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

Integration of elevation models and survey data

Integrated analysis and visualization of the building in the landscape



The ArcGIS Platform

Mapping, analysis and management and exchange of geographical information

Desktop Web Device
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Server Online content ... and locally
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pSU The technical GIS and BIM Integration  @esriz=~-

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

+ Data
Collection
+ Preliminary
Draft Assessment
+ Assessment of Alternatives

+ Optimization of Alternatives

+ Protected Resources ¢ B:Ig .Erxac::fg?e
+ Environmental Impact Assessment (EIA)

+ Endangered Species Protection ¢ Landscape
+ Citizen Participation Management
Approval Plan Planning

+ Compensation Plan
6 Q / Measures
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+ Spatial Resistance 0 Spatial Plan Business Coordination Eﬁ Execution Plan
AIENEI Study of Cost Calculation s ¢ I;euslet_antc_l
+ Impact Mitigation Alternatives I:,Iecu ivation
Simulation an
Conceptual .
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NewCycle: Construction + Protection
PRI Process Measures
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9 ; 3 idi ; Inspection Measures
Recycling fro? Building Information
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Land Construction s
v el s Progress + Environmental
Management Revitalization M’a,,_ : Logistics Construction
Planning dgement Supervision
. Billing
Operation Main-
Costs Management + Construction
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¢ Site

Monitoring

+ Impact monitoring

(noise, air, soil, water, flora and fauna)

+ Coordination and Planning
of Remediation Measures

Schaller et al., 2016,
adapted from Borrmann et al., 2015
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Environmental Planning (GIS)

Partner Network

Silver
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PSU __ CDE - Common Data Environment  esri=-

Single point of truth - central storage location

= Process-oriented filing of models according to service phases
= Storage of graphical and text-oriented data
= Access via rights structure / roles of the participants (e.g. e-mail and password)

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

= WIP (work in progress)
Shared WD

= Published

o A:jchli?/ez A

l‘ Pfcy i I
|J oo | B

— ITWO
— N
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psu

BIM and GIS
Integration

A99-motorway expansion
and environmental planning



A99 Federal Motorway Expansion R |

. . ] ] ] g :/. Eischteiche
Pilot Project of the Federal Ministry of Transportation (BMVI) // 7
Eight-lane expansion of Autobahn A99 in the Munich Region "/ = v
Replacement of the bridge structure over the railway line S =
\ Aschheim ‘N~

@esri Deutschland

psu

@ esri Partner Network

V' 4 4
e

SSF Ingenieure

Autobahndirektion
Sudbayern i




P

SU A9 Expansion — BIM (Building Information Modeling) &@oesri

,BIM is based on the idea of a
continuous use of a =D digital
CAD building or infrastructure
model over the entire ife-
cycle of an engineering or
architectural construction
project — from design to
planning, execution, operation
and decommissioning of the
project”

Source: Borrmann et. al, 2015
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A99 Expansion — Integration of BIM and GIS Data @ esri s

| BIM Data >

BIM
Planning Data

| TIN Survey Data >

| Nature and Species Protection >

| Biotope /HabitatTypes >

GIS Environmental | VegetationStructures >
Data (selection) =~

| Land Use Suitability >

| Soil >

| Geology >

| Digital Orthophoto >

| Actual Land Use >

GIS | 3D Buildings D
Base Data |

| Real Estate Cadaster (ALKIS) >

| Digital Terrain / Surface Model >

| Topographic Map >
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PSU  A99 Expansion — Integrated BIM and GIS Data ~ @estiz=~

= The BIM/GIS |ntegration allows: Integration of the structure into the
3D-GIS-Geo and environmental data model

= Environmental impact
assessment

= Nature and species protection
requirements

= Landscape Management
Planning and execution
planning

= Landscape compensation
measures

= Ecological construction i
monitoring and
environmental monitoring -

T
SR
o

16



psu A99 Expansion — Impact Assessment of the Bridge (LBP) @esrizz~

File Edit View Bookmarks Inset Selection Geoprocessing uslomize Windawselp
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888
= £ Layers
= [ Bilanzen
= O V_AS
O
= O V_AN
O
= O V_AF
O
= O V_EN
O
= O V_LEP
|
[ vegetation_clip_edit_GW_Clip5
= O Chne_A
O
O Scratch
=] Temp_Eingriffe
O Temp_Eingriffe_Diss
[0 Baustellenzufahrten_Polygon
O Strassen_Diss
O Kenstruktion
= Umgriffe_Ueberlagerungen
[ A99_DGM_Umgriff B60m
[ A99_DGM_Umgriff B30m
[0 A99_DGM_Umgriff
[0 Belastungskerridor -
T T PR \

IMPACTS in 1000 m? v comMm PENSATION in 1000 m?

Side verge B Construction site % severge |l B Ground sealing
Fieldpath, dirt road, gravel covered yard % Fieldpath, dirt road, gravel covered yard |
Paths with crushed aggregate lawn U nto UChed W ﬁ Paths with crushed aggregate lawn | . Landsca pe design measures
Street, freeway, paved ways @ Street, freeway, paved ways 1
Standing water bodies (natural) Standing water bodies (natural) | ‘ U n tOUChed / reStO rEd
Residential area, industrial area I. Residential area, industrial area i |
Deciduous trees and shrubs = Deciduous trees and shrubs 7—
wood succession wood succession |
Nitrophile fallow grassland Nitrophile fallow grassland i I
Grass- and herb edge, unused grassland Grass- and herb edge, unused grassland 7.
Paved surface, concrete, stone pavement Paved surface, concrete, stone pavement )
Train tracks Train tracks 1
Agricultural field Agricultural field 1 :
f f f f f f f f f f f




psu A99 Expansion — Impact Assessment of Access Alternatives (LBP) @esri sz

Current

Access alternative comparison by land usage in m?

Paths with crushed ageregate lawn 5:237 W Alternative NORTH | 69.220 m?
Street, freeway, paved ways ism M Alternative SOUTH I 82.592 n']2

small-reed near water bodies
Alley, tree row, grove

Standing water bodies (natural)
Deciduous trees and shrubs

Planned

wood succession

Tallp ial herbs, neophyte-domil i

Grass- and herb edge, unused grassland

Side verge

Agricultural field

Alternative North

i} 10.000 20.000 30.000 40.000 50.000 60.000 70.000 m*

Impact

= permanent
Access alternative comparison by biotope quality in value points * temporary
H Alternative NORTH | 503.582 VP
M Alternative SOUTH | 506.003 VP

Paths with crushed aggregate lawn

Street, freeway, paved ways

small-reed near water bodies
Alley, tree row, grove
Standing water bodies (natural)

Deciduous trees and shrubs

woad succession

Tall p | herbs, phyte-domi |
Grass- and herb edge, unused grassland

Side verge

Agricultural field 264.197

335814

o 50.000 100.000 150.000 200.000 250.000 300.000 350.000 400.000 vp

SN
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psu A99 Expansion — Impact Assessment of Clearcutting Plan  @esri s

Clearing Construction Site Isarbriicke to AS Aschheim South
(Construction km 1+300 - 4+700)

Date: 09.11.2017
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psu R

Morgenstadt Cologne

3D Modeling for Smart City Planning



GeoDesign Apps & 3D-Modeling for the Smart City Cologne ¥ T el ot ack

3D-GIS database for analysis & visualization of the district of Mulheim South in its
current state, and simulation of future development scenarios

Stadt KsIn

—

Z Fraunhofer ’ DR N R \
@esri Deutschland ¥ \:‘:: ‘.;: 4 \ L Bl 5 dm> T s Anlml
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exploring horizons

@GSI"I Deutschland |

THE SCIENCE OF WHERE



Processing Workflow @esi =
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City of the Future
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Design-Drafts 2D / 3D CAD BIM 3D GIS Geodesign Rendering of Planning
Integration using the Database Alternatives

Esri Data Interoperability
Extension

E

PSU_ @esri Deutschland
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City of the Future

A

Llumentt

GeoDesign

PS @ esri Deutschland

@esri e THE SCIENCE OF WHERE



3D CE WebScene: status quo x future scenarios

B - 7 0,

/
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A
)
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3D Tour

. Visualization with Oculus VR, AR apps

- ———

,"’mu@eﬂztadt

City of the Future
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SU Morgenstadt — Online Citizen Participation App ~ @esri =

Online App - Urban Land-Use Planning

[/ o Stadt Koln - Burgerbeteili. x N\

Participation Form

€« - C ‘Q localhost:8383/Project/index.html

Qﬁlﬁf. ® = [3 localhost:8383/Project/widgets/CitizenPar ion/ge m/index.html B @a

“"NetBeans Connector” fiihrt eine Problembehebung fiir diesen Tab durch. | Abbrechen
E stadtkoln || Stadt Kéln - Biirgerbeteiligung App AppB

o]
DR

“
“,

O]2] . +]
i

B

Malheimer
Hafen

2 "%%’4-
S,
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\ G

o

oln

Burgerbeteiligungs-App
Bebauungsplan-Verfahren Koéln Milheim

- Fruhzeitige Burgerbeteiligung gemal §3,1 BauGB
01.01.2016 - 31.03.2016

1. Position auswahlen

Geden Sie dve Posmon fur. Ei ndem Sie h

Poseion (3 von 2)

I getendutes Farmul sard har angeregt
um de Poseon zu

2. sl
2. Informationen eingeben
Bue futien Feider vollstand aus Angaben " Ncht Dearbertet
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psu

Technical
Explanations
and Examples



= Fille Formats

= Data Interoperability Workflows

= Examples

31



(Industry ~oundation Classes)

data model developed by the GIS industry standard developed by Esri
buildingSMART organisation

Used to define the exterior shell

Main purpose: data exchange representation for 3D objects / volumes
between CAD tools, cost estimation
systems and other construction- 3D rings and triangles

related applications.

Basically a special type of 3D shapefile
Provides a set of definitions for all which represents 3D objects as
object element types encountered polyhedrons

In the building industry

Uses a plain text file format



Data Interoperability

Data exchange achieved with the

: . . ArcGIS’ Pro
Esri Data Interoperability Extension

This process is known as ETL

=xtract the data you need

Transtorm the data: keep, modify, create, drop or append attributes and geometry
_oad [ Save the data

Extract Transform Load

e
a0 sD=z0bf
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DI Workflow Example

= |FC to Multipatch

A BW27-1_3DB 20160728

B 5
B
@r QuantitySetDefinition 5+~
@r PropertySetDefinition {5:{>
@@= @
(&) eorennggemen: 3>
B iy
@. IfBuilding B> { FLOOR > Gende | k VERBAU —> BW }}
@r IfcProject B> RN

[mmmj
@%rmmb ﬂ}Hf/p*'IIIIIIII!!;fﬂ*1IIIII!;:{jbﬂﬁ%@ ﬂ@@

Grundwass —> Grundwassarhoehen J

i

Lichtraump rofile |
- -
» <Dynamic> -ﬁ@

L DB_Licht mum --> Lichtraum
A

L Custom Transformator {Aggregat e & Refine} J
‘\ll

Y
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Specific use cases often require tailored workflows

File structure is very often quite different and requires analysis

Geometry issues
Naming issues
Coordinate issues
Quality issues

35
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SU BIM to GIS - Geometry and Attributes

IFC model Full geometry with
material attributes

Clearing schedule dates
37



GIS Analysis

Clearing schedule Assessment of
/ clash analysis compensation requirements

i) o T O
‘:lll
LIS

. /
\QQQ.“‘

=y,

@ \‘ .'l',.‘ ‘ . ///// ‘// :
SWWEsNs o
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GIS to BIM

= Combine GIS features with attribute data, style the data, write as DWG

(e

S
@) » vegetation_dip_edit GW_Z {:j-

DWGStyler 11 4%

ot |
(B oweom =

Create Attrbute "BIOTYP™;
S(DEF_vAL)

|'. Praject Base Point | B DWGStyler 12 {3t
T
@ b <All> 453

|J : V4 _ne_plin [ACAD] |

5,

B > <@Value(BIOTYP)> {é}(@

| : V4_ine_colored [ACAD] |

I <@Value(BIOTYP)= {g@

| : V4_area [ACAD] |
J

B b <@Value(BIOTYP)> {&(@

|.. : V4_triangles_ines [ACAD] |
Y

»o <@Value(BIOTYP)> {g}@

1 W 4_triangles_area [ACAD] |

B> <@Valug(BIOTYR)> {Q}@

39



G I S tO B I M @esri g
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BIM to GIS — Shell Geometry

= Shell geometry from full model
= |FC to Multipatch
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Visualization of Variants
Shadow analysis

RTB_EUC2018 S8 Q X B 0
Layers
-
s
-
-
-
-

RTB_EUC2018
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= Filtering

= Generalizing
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GIS Analysis

= Various GIS Analyses
= 3D Specific Analyses (Visibility, Sightlines, Viewshed)
= Results as report

S

e
For




Data from GIS analysis to IFC format
Keep all attributes
Integration in a CDE (Common Data Environment)

Properties | Location

B Name
- Element Specific
Guid
IfcEntity
- GISData
_0_LEGEND_URL

_ABS_GEBHOE
_ANTELL_EW
_BEW_GEB
_CREATION_D
_FLAECHE
_FPCOUNT
_FUNCTION
_GEBNUTZUNG
_GMLID
_HKEY
_IDLOCAL
_NAME
_NUMBER
_OBJECTID
_0G
_PRZ_WOHNG
_ROOF _TYPE
_STOREYS
STREFT.

Classification

Value Unit

HKR4KmE9QEK YN SnmXAaxQQ
Ifcwal

http://psu-schaller.de/REL _tests/IFC_URL/Lae
rmLegendeDIN18005 pdf

52.77324584
0.12690190263
4.8222723

279.59399257

38

1144

8
BLDG_0003000b00082393
HAUS5041

7

35096
136
2.06
100
1130

Knohelsdarfftr. 74
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