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Cristian Otter

: Cristian & Jordy are both Building Information Modeling (BIVI)
advisors within the Innovation Department of Geonius. An
interdisciplinary engineering firm for Infrastructure in the Netherlands

and Belgium.

: They each have 20 years of experience in the field of large
infrastructural projects, both road designs and civil constructions. With
https://www.linkedin.com/in/cristian-otter-aa370a5 their excellent cross-disciplinary knowledge they support the design
teams with the implementation of BIM, setting up efficient processes
JOrdY Brouwers and using suitable design workflows. As early adaptors of 3D design

software for Infrastructural purposes, many working methods
originate from their hands.

: Jordy & Cristian are the co-founders of the Civil Infra Benelux
Usergroup. Cristian is also one the co-founders of the Revit Usergroup
for Civil constructions in the Netherlands, now part of the Civil Infra

| Benelux Usergroup and initiator for the InfraWorks Workgroup under

https://www.linkedin.com/in/jordybrouwers the umbrella of same Usergroup.
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About Geonius

GEONIUS

HERENTALS

I D ENTITY N o

Engineering firm
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About Geonius

= Established in 1993 as surveying firm
= 3D design of highways for Road Authority
= Quantity calculation

= Since 2000 expansion 1n other fields:

= Geotechnical

= Environmental
= Landscape design

= Water

= Not your average engineering firm !
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The Netherlands
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The Netherlands

29% below sea level
2/3 would flood without water protection

onsBIM| GEONIUS &



The Netherlands — Waterland
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The Netherlands - Tunnels
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The Netherlands — Heavily under constructio
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Some history
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2000 — Disruption 1n designing
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Major Road authorities in The Netherlands

Rijkswegen - realisatie en planstudies o
Autosnelwegen met A-nummer Gﬁ
=m—nESSSSe Aanleg / Verbreding in uitvoering
of in 2005 in uitvoering te nemen
==—=&===== Start uitvoering periode 2006-2010
A80
=———w== Uitvoering na 2010 met toekomstig A-nummer
RONINGEN
. Leeuwarden GRONING
=== Aanleg spits- / plusstroken N31
————&==== \Verkenningen en Planstudies met lage prioriteit

2x3/ 2x4  Verbreding naar 2x3 rijstroken /
Geprojecteerde verbreding naar 2x4 rijstroken

Heerenveen

Rijkswaterstaat (RWS)

2010 Verwachte datum van openstelling

Nationale hoofdwegen met 4 / 2 rijstroken

= Road Authority for I
(Inter)national highways

Hoogeveen

o Province

= Road Authority for main ) S5
roads / semi-highways -

=  Municipality

= Main roads in cities &
local roads

[A2 ]
2008

2007

2x3
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From traditional design to Design & Build

= Effects for RWS (Road Authority)

= Re-organization, less designers / design firms Problem

= Change in National Standards (no more min / max
values)

= Effects for other parties
= Contractor needed a design departme: ]
= Geonius had to change client base Opportumty
Not only best design, but best design for lowest costs !

More possibilities for other design methods / software
Not working for, but with the contractor
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2010 — Real DBFMO contracts
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DBFMO contracts
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Bidding phase example - Hoevelaken

= 400 million euro - bid 1s fixed

= Contract requirements

= Contract wishes — the more wishes the better
= 350 Stakeholders — how to satisfy them ?

= Guarantee traffic flow — heavy penalties

= Design is ‘free’ as the research & zoning decision

phase 1s part of the contract
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Bidding phase example - Hoevelaken

= Short timeframe (6 months)

= 700 contract documents with
relevant information (PDF!)

= 60 temporary colleagues

= Large amounts of money

= Sign contract = build 1t !

= Road design only 1 aspect

= Huge risks involved

onsBIM| GEONIUS &



2012 — A4All a BIM milestone project
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A4all project — Highway construction

= Missing link

= 60 years of strugqgl

= Numerous stakeholders

onsBIM| GEONIUS &

111

N

2]

by Zoetermeer Y
== { m Hoomer | 209
Balijbos p,
‘\ 0 tage Bedrljvedpark De Kruis
“aa, ) deang 4 Friimea “.‘_""9
\ Mg | \ o \
foﬂ"‘ Rijswijk \ ainpage Bedrmy )
o « \ ; o g :
) \ De Boezem {
» \ N\ eling \
Poeldijk i \ Polder / £ !
Gantwibrig Wateringen \,  Delftse Pijnacker [ £ {
4 e PLNACKER-NOOTDORP L !
; i \ |
ey Ve K s ol Bleiswik
Honselersdijk \ i
S LANSINGERLAND I,‘
N222 't Woudt B R’H;:::M. \ ; 7 L)
Naaldwijk Vet \
Oude Leede “Bergschenhoek |
e, L Pl
94 Oud Verlaat

Lage
*Bergsthe Ommoordse
Bosch Veld

De Lier
.

A13] N209
Rntt;dlmlheklgn v:’;« a0 G

Airport

]

Bedrijver e 3
Vil v o, g Bedvijventer
Noord West

Geatermin
ocht
Kralingsebos g
Krofingse
Plas

* Graveland
Spaanse
Poider

Prinsas

Maasland

A Vidintriegebied ~Polder—"
A N 5 het el aRY
S 3
e Nieuwe Mass™ ~
ELE 5
if \ Bediprenidiatie Botlek g Ed
| A miles. ki, Soteloets Voadeingariast




A4all project — Highway construction

= Sight analysis (early phase)

= Tunnel safety

= CCTV camera analysis

= (Clash detection

= Driving analysis in first 3 days
= Virtual construction

= Planning link

= Lifecycle management
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WHY we used BIM on A4all

2D DRAWINGS
VISUALISATIONS

= Lot of Stakeholders involved

= One process for the whole project lifecycle f @ %
-

= Collaboration of data INTEGRATION
= Reducing design and construction errors
= Unambiguously sharing of Information %@

= Maintenance and facility management RISKS <) SIMULATION

CLASHES
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WHY we used BIM on A4all

First ‘serious’ steps in BIM for infrastructure
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The Netherlands — Minimize Impact

Y
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2013-2016 — The Dutch picking up BIM
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Building Information Council

= Goal 1s to boost, streamline and connect 1initiatives for the
development and implementation of BIM

= Promoting knowledge about BIM by :

BOUW
INFORMATIE

» Stimulating RAAD

 Directing
» Conditioning

= Members represent both industry and their business
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Concepts Library — Netherlands

= Exchange of digital object data between parties requires one language:

- aim 1s the unambiguous description of built environment concepts
- concepts are described as physical and spatial objects
- the contents of the CB-NL apply to the entire lifecycle of a project

= The CB-NL will be a smart dictionary for the Dutch built environment

00
21
D=

CB-°N LO
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Dutch Road & Water Authorities

= Started 1in 2013 with the BIM projects by:

% M Rijkswaterstaat
?? Ministerie van Infrastructuur en Milieu

-+ Testing BIM in DBFM projects (Design Build Finance Maintain)
- Supporting BIM project and management organizations in introducing BIM
- Providing software tools, standards, models, testing, training and support

= Today, delivering in BIM 1s mandatory on most big projects, and some
require a BIM model to gain contract (Tender Phase)
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Bidding phase example — Lock Terneuzen

= Maximum bid 700 Million Euro

= BIM /IFC model to be delivered EEEe= A‘ RN
during Tender Phase Al ) Pl . ,

= 7N = ! ot o
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2017 — BIM at the moment
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N18- Highway reconstruction
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N18

= The project 1s a Design, Build, Finance & Maintain contract
= 1Year design, 2 Year of construction and 25 years of maintenance
= Decomposition in a System Breakdown Structure (SBS)

= As Built hand over in a BIM container

NOABER1S8
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System Engineering
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Systems Engineering (SE)
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LEAN, Sprints and Scrum
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Introduction

= Infraworks supports sprints and scrum review sessions
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Sprint Review

= The goalisto learn as much as possible
from errors in finished products.

= The team presents what is finished and tasks that
have not been accomplished or done

=  Each topic is addressed with the help of Infraworks
= Anitem does not have to reside in full LOD

= With the client with full transparency so they
feel part of the decision making process

= After the sprint review is finished the

Infraworks 360 master is saved as an proposal.
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Software

onsBIM| GEONIUS &




Integral Model

The current process diagram

MX INTEGRAL MODEL 3D
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AutoCAD [ E—DWG— Civil 3D | —DWG—] Revit — Interface Meetings '
Sprint Meetings — QGIS/ArcGIS
Visualization
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Infraworks 360 — Integral model

- Infraworks is the sole integral model
=  every design, every asset
= link to system engineering,
"= link to 3D models and documents

=  Well suited for final design with the possibility of
importing Civil3D and Revit files and putting these in
their surroundings

- Non-technical colleagues or stakeholders find it easy to
access

- Easy sharing of design data

- Means of communicating to the public and analysis of
designs and issue tracking.
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Infraworks choices

- Infraworks online or mobile viewers lack functionality like
tooltips at the moment.

- Engineer has access to Infraworks 360.

- Project leader and management/etc. has Infraworks (LT)

=  Central workstation with large monitor for easy access of the
model

- Design feed is available in Infraworks LT.

- Use multiple scenarios. You can filter your design feeds on
these scenarios.

- Use a big screen for review, lean and sprint sessions.
Preferably with touch capability.
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Model Explorer

- Changed the model explorer definition with own tooling
=  We can filter, set LOD and turn on or off sub types
like the SBS stucture

A sub type can be existing Buildings to be demolished, Buildings that will
remain, Buildings that might be required, Sound barriers, Civil Structures,
Underpasses, Existing or New Culverts, etc. Normally all these would all
have been “Buildings”.

More information

=  http://autodesk.typepad.com/bimagination/

search for json (im.schema.json)
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MODEL EXPLORER
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1 Point Clouds

* [surface Layers

@ES—ALG-Eestemmings;ﬂan
[%-Bs-ALG-Viakken

.;:"'] BS-ALG-Waterspiegel
@ES—AR—Nﬁeologism ontginningslint

@ES—AR—Nmeclogisd"le verwachtingswaarde

@ES—AR—GEbiEden van Arch. waarde

[%BsFF-Natura 2000
m=1 .

¥ A

)

e e ) e e e ) d e e ) e e e d e ) e ) ) ) a ) a ) al | )

<

PP R B
AR P P P P P P P P P P P B P P B = P P = PR =
DODOCEER R0 EEDADEODEBRE0a O
QA QAAAAQAAA (DAL

)
=
B

B B B B B B B B B BP B
111113111 Q 11
10 Q=00 =q =


http://autodesk.typepad.com/bimagination/

HTML Tooltips

HTML tools tips is quite common

Different coloring to these tooltips depending on

the object type is useful
Working well to identify object origin/type or source.

Properties
Model myerrA

Style Palette

4
&l

|
\
i
|

-
[
[
[
g

i 240032.351350 Y: 456462 .638304° 2111655985 m

Rule Editing

Name
BNL_plot_Verharding_Asfalt_Dekiaag

BNL_plot_Grondwerk_Berm
BNL_plot_Verharding_Halfverharding
BNL_plot_Grondwerk_Talud

BNL_plot_Grondwerk_Watergang

BNL_plot_Verharding_Tegel
BNL_plot_Verharding_Berm
BNL_plot_Verharding_Asfalt_Rood

BNL_plot_Verharding_Asfalt

Select All | | Deselect All

Style Rules

Expression
TAG = 'BNL_plot_Verharding_Asfalt_Dekiaag’

TAG = 'BNL_plot_Grondwerk_Berm'

Style(s)
Coverage/N18/Civil 30_Textures/Asfalt_Dekiaag; 1

Coverage/N18/Civil 3D_Textures/Berm_Gras; 1

TAG = BNL_plot_Verharding_t
TAG = BNL_plot_Grondwerk _Talud"
TAG = BNL_plot_Grondwerk_Watergang'

TAG = BNL_plot_Verharding_Tegel
TAG = BNL_plot_Verharding_Berm’
TAG = BNL_plot_Verharding_Asfalt_Rood'

TAG = 'BNL_plot_Verharding_Asfalt'

ial/Parking Area Lattice; 1
Coverage/N18/Civil 3D_Textures/Talud_Gras; 1

Coverage/N18/Civi 30_TexturesMater; 1

BNL_plot_Verharding_Asfalt_Deklaag_Afschuining TAG = 'BNL_plot_Verharding_Asfalt_Dekiaag_Afschuining’ Coverage/N18/Civil 30_Textures/Asfalt_Dekiaag_Afschuining; 1

Material/Roadway/Parking Lane Concrete Linear Light Grey 1w 2h;
Coverage/N18/Civil 3D_Textures/Berm_Verharding; 1
Coverage/N18/Civil 3D_Textures/Asfalt_Rood_Deklaag; 1

Coverage/N18/Civil 30_Textures/Asfalt_Dekiaag; 1

B

Export Al Import All

BNL_plot_Verharding_Asfalt_Deklaag
COR HRR VAKO4 N18
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Commit  Run Rules

;mw
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2399481

Model Explorer
Properties
Model Properties
Style Palette
Proposals
scripts
2

v

Thumbnail

Style Rules

5914038

KWO03_Deklaag-v65.sff

Object eisen

Meer info..

Name | #LTOTAAL NIEUW | Source | vector

Deseription | <Empty > | Type

Common Geo Location Source | Tooltip | Table

Link.
\
Tooltip

vieual | Hm |

BJ w o u % BHE © Todp
<tooltip>
<style>

color: #FFFFFF;
background-color: #040484;
border-color: #FFFFFF;
border-style: solid;
background-radius: 10;
border-width:2;
border-radius: 5;

< [style>
< [tooltip>

<font face="Calibri" color=" "> <b> <font size="5"> <u>Type: < [u><[font> < [b> <[
font=<br>

<font face="Calibri" color="&fffff"><b> <font size="5"> < ffont> < /b> <font
size="5"><span style="font-weight: normal"> < /span> <span style="font-weight: normalk" >
% TAGYe YoNAMEYs < /span> < /font> < [font><br>

<h2><[h2><h2>

<font face="Calibri" color="#ffffff"> <b> <font size="5"> <u>Info: < fu> < ffont></b>=/
font=<br>

Close &Reﬁeshl { OK J ‘




Scripting

=  Scripting useable for a wide range of purposes.
=  Example; setup up owner, width and clearance of underground utilities
like data cable, gas pipes or drainage.

Name | X-KL-TOTAAL_NIEUW | Source | Vector |

Description |<Empty> | Type |C)'\-'-.-'-I{L-Kabels en Leidingen weggebonden | * |

Common | Geo Location | Source | Tooltip | Table | Script |

Edit | Revert |

function Process(SOURCE, USER_OW_KL_weg) {
USER_OW_KL_weg EXTERNAL_ID = SOURCE[Featld];
USER_OW_KL_weg.USER_DATA = SOURCE[LAYER];

if ((SOURCE[LAYER.T).match{/. *C Ziggo.™/)){USER._OW _KL_weg.MANUAL_STYLE = Pipeline Kabels en
|eidingen/Data™;USER_OW_KL_weg.ELEVATION_OFFSET =-0.8;USER_OW _KL_weg.SIZE_X

=0.05;USER._OW _KL_weg.SIZE_Y =0.05;USER_OW_KL_weg.NAME ="ZIGGO";USER_OW_KL_weg.TAG
=Tata";}

if ((SOURCE[LAYERT).match{/. *Data KPN.=[J){USER_OW _KL_weg.MAMUAL_STYLE = "Pipeline/kKabels en
leidingen/Data™;USER_OW_KL_weg.ELEVATION_OFFSET =-0.8;USER_OW _KL_weq.5IZE_X
=0.05;USER._OW_KlL_weg.SIZE_Y =0.05;USER_OW_KL_weg NAME ="KPN";USER_OW_KL_weg. TAG
=Tata";}

if ((SOURCE[LAYER ). match(y. *EF Eurofiber. */)){USER_OW_KL_weg.MANUAL_STYLE = "Fipeline /Kabelz en
leidingen/Data®;USER._OW _KL_weg.ELEVATION_OFFSET =-0.5;USER_OW_KL_weg.5IZE_X
=0.05;USER._OW_Kl_weq.SIZE_Y =0.05;USER_OW_KL_weg.NAME ="EUROFIBER";USER_OW_KL_weg. TAG
=TData";} |
it ((SOURCE[LAYER]).match(/. *RF Reggefiber. *)){USER _OW_KL_weg.MANUAL_STYLE = "Pipeline Kabels en
leidingen/Data”;USER._OW _KL_weg.ELEVATION_OFFSET =-0.8;USER_OW_KL_weg.5IZE_X
=0.05;USER._OW_KL_weg.SIZE_Y =0.05;USER_OW_KL_weg NAME ="REGGEFIBER";USER_OW _KL_weq.TAG
="Data";}

if ((SOURCE["LAYER ). match{/. *LC Enexis. *J}{USER_OW _KL_weg.MAMUAL_STYLE = "Fipeline/Kabels en
leidingen/Data”™;USER_OW _KL_weg.ELEVATION_OFFSET =-0.8;USER_OW_KL_weg.SIZE_X

=0.05;USER_OW _KL_weg.SIZE_Y =0.05;USER_OW_KL_weg.NAME ="ZIGGO ;USER_OW _KL_weq.TAG
=Data";}

if ((SOURCE[LAYER ). match{/. *LC KPN.*{USER _OW_KL_weg.MAMUAL_STYLE = "Pipeline/Kabels en
leidingen/Data”™;USER._OW_KL_weg.ELEVATION_OFFSET =-0.8;USER_OW_KL_weg.SIZE_X

=0.05;USER_OW _KL_weg.SIZE_Y =0.05;USER_OW_KL_weg.NAME ="KFN%;USER_OW_KL_weg.TAG
="Data";}

if ((SOURCE[LAYER ). match{/. *LC UPC.=)J{USER_OW_KL_weg.MAMUAL_STYLE = PipelineKabels en
eidingen/Data™;USER_OW_KL_weg.ELEVATION_OFFSET =-0.8;USER_OW _KL_weg.5IZE_X
=0.05;USER_OW_KL_weq.SIZE_Y =0.05;USER_OW_KL_weg.NAME ="UPC™;USER_OW _KL_weq. TAG
=Tata";}

if ((SOURCE[LAYER.T).match{/. *Trent. =/)) {USER_OW _KL_weg. MANUAL_STYLE = Pipeline Kabels en
eidingen/Data”™;USER_OW_KL_weg. ELEVATION_OFFSET =-0.3;USER_OW _KL_weg.SIZE_X

=0.05;USER_OW _KL_weg.SIZE_Y =0.05;USER_OW_KL_weg.NAME ="TRENT";USER_OW_KL_weg.TAG
=Tata";}

-
NOABERI1S
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Bookmarks for Navigation

=  Create bookmarks for easy navigation. You can search those.

= each (civil) structure
= each area of interest

\3\ Search your bookmarks...

Kwas

HW §£m5 TRl WP (-

NOABERI1S8
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Scenarios and Proposals

= Scenarios used as project areas. You are able to quickly
select or show only a certain project area.
- remember you can filter design feeds as well

=  Proposals used as Sprint Review milestones

=  Each proposals represents a version
of the model which has been subject
to the client’s approval.

= Able to go back to a previous state

=  Show progress of design or change
by switching proposals.

E
&=
Render s
&5
sinasy
i et
19}
Create Snapshot
Surtaceopacy
i
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Requirements, Documents and 3D models

= Use tooltips to link requirements, drawings, 3D model and other
documents (e.g. SharePoint) to Infraworks Objects

@) - n1sprojECT X

Home Mgn taken ® wes AT Raakdakien Vragen Rizico's en Kansen 2 afwijkingen '@ Risico's vam
N\ = / © s8s & Projectbeheersstructuren = 7 & sudits 2 Actiebeheer
Al - Eisenbeheer & CHDB v/ #. Incidenten W Technische Vragen

Docurmenten
3’» Personen en organisabies

~
Surface Layers \ ~
@) Ol
Medel Explocer I8 P orereters For Deskan ¢ Brug in de N18 over de Groenlose Slinge
/ ' Zoeken I Algemeen I SBS KIA werkpakket Documenten
v : Sewch ||| 0 >3 > 23> 131 > kwos
B Concept | ] 2s-Designed | [ Ac-Built | ] As-Mantained | [} Algemeen
As-Disposed |  Is-Beng-Built -
0 Kwos
PBS Naam # Beug in de N18 over de Groenlose
9 Slinge
4 @ [JO | Project Noaber1s Omschrijving
’ — | Wegnirasysteem NIB/AYS Objecttype 0800435 | Vaste Brug
47 [ P-009%4 | Test Openbara Verichting Status Concept
& BT-001 | Test Gelghviverse lautsing
KWO03_Deklaag-v65.sff & BTo011 | Test voc j| |EEeenBmwnd PO o LORSI0N POV koos
1 Product-1D Product Product-1D Product
Object sisen o 131 # Vaste brug fvoL pe
| Faunaverbinding
. : de Grosnlose
Meer info.. N Shinge via KWO3
5 " en KW0d
Inwininstructie
T, Geometrietype . Polygon
T AT AT
o 4
- "‘;l.;\'.:g/i;& Inwininstructie
7 7
- & . Inwininstructie Toelichtig
TS
’ﬂ /i""-{;.-ﬁ os § Decument
- - L‘"ﬁf:& reference
¥ ‘ 4‘: BT B i 2 é’ = § Inwininstructie -
LTI T Masiveldhoogte >
o F ¢ 4
o T I ;
R G BAODEO LY, 4 A2 OO0 1S PR T B0 302 o b o g

onsBIM| GEONIUS &




Communication with Chient

Contractor Project Owner Management Information

1t
a[ nts,

EIM tools

ILS
PBE-RD

—

- - -~

=  Configuration Management Database (CIMIDB) to link geographical
information from Infraworks to the system engineering database and

document management system.
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Communication with Clhient

= Need to import the design data into GIS systems like ArcGIS or QGis for
analysis like overlay or Boolean

el . o Seas o bt ad e o @it

.....

G 3

, -4 & -~ ¥ \ / -
= ¥ . % 4 /) -
- / - ¥H  Tires . r
3 / & - ?_4 i /l
b iy ) e : k!u-. EHRL /i Fard Losgrogode | panesogen
0 n S B | M St ook e O RCINE 239706.5,453769.9 ® 12963 v 00 3 e Ous: @



N18
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Noaberl8 - Basismodel (Read Only)

1 Autodesk InfraWorks 360 -

|




Lessons Learned
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onsBIM - ourBIM, the Geonius BIM concept

‘Modulise’

Vision s

Execution plan

See more on http:///www.onsBIM.nl
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http://www2.geonius.nl/Pagina/ons-bim-en/

BIM building blocks

BIM

Technical

aspect
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BIM building blocks

Geonius ‘onsBIM’

Technical

aspect
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Geonius BIM Vision

= BIM 1s most about people, not technology
= See BIM as a integral part of the process
= Work together, regardless of used software

= Bring in (external) help if you need it

= If possible, create 1 team on 1 location
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Focus

= Constructability or coordination ?

= Focus on max. 3 goals

= Think before you act
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Constructability or coordination
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Example primary and secondary BIM goals

VISUALISATIONS

- B
g

{ INTEGRATION J CLASHES ]

o =

 RISKS { SIMULATION }

{ 2D DRAWINGS & }
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Example - BIM Uses

Toepassingen Matrix
Versie: o3
Datum: 29-4-z015

Toepassen? Discipline (I=Input leveren, N=Nuttig voor discipline, T=Ta4
Opsteller: J. Brouwers V=JA 7=NTB
Onderwerp X=NEE P=Pilot Verkeer Wegen EW
Raakvlakmanagement (primair doel)
1.1 Inteqraal overleg m.b.v. model JA N NV INT N INT N N
12 Clashdetectie JA INV INT INT INT
Communicatie (primair doel)
21 3D Wegbeelden (weganimatie per rijbaan en animatie in vogelvlucht over het weggedeelte) t b.v. oplevering contract ?
22 3D Zichtlengten ( op ooghoogte van de bestuurders c.g. automobilist) ?
23 3D Zichtgebieden camera's voor de wegverkeersleiding tb.v. oplevering contract JA NV I I N I
24 Visualisaties t.b.wv. uitvoering ?
25 Aanleveren BIM-Model/Visualisaties tb.v. architect JA I I NV I
> Visualisaties & animaties tb.v. OG en overige stakeholders (INTERN) JA W I I I I
27 Visualisaties & animaties tb.v. communicatie met externe partijen (stakeholders/omgeving etc.) (EXTERN) JA W I I I I
28 Ontwerp in omgeving plaatsen (Augmented reality) ?
29 Gebruik BIM-Model als Game Engine t.b.v. trainingen, analyse scenario's etc. ?
210 Opdrachtgever heeft (online) toegang tot (een gedeelte van) het BIM-Model ?
31 Vastlegaen en toegankelijk maken (linken) conditioneringsgegevens JA I I
3z Geotechnische / milieutechnische lengteprofielen JA H N VN
41 Genereren ZD tekeningen uit Revit JA INV
437 Genereren 2D tekeningen uit Civil 30 / MX JA NV )
21 Genereren hoeveelheden uit Revit JA I N
537 Genereren hoeveelheden uit Civil 30 / MX / MAP3D JA v
6 Planning m b.v. BIM (nog niet vastgelegd)
B.1 Verkeersfasering uitgezet in tijd
6.2 Grondverzet uitgezet in tijd
6.3 Uitvoering Kunstwerken
6.4 Uitvoering aanleg wegen
8.5 Uitvoering Geluid Beperkende Constructies
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Example - software use

Google

MX /

INTEGRAAL MODEL

Microstation
1M Sketchup

Objecten

Specificatie Matrix

Wegontwerp

Ontwerp maaiveld

SCHEMA

InfraWorks

[ 1

Objectspecificatie

Iy Global I

Integraal model{BIM-585)
Mapper/
FME

I SDF § SHP [ FBX f DWG

GEMIC { LAMDAML

AutoCAD

Grenzen Ontwerpvlakken Kunstwerken Luchtfoto
2D aanvullingen Markeringen MwE AHN?
Terreinmodel | | S NEU|5W0rkS Overige GIS data
Geluidsschermen Analyses Systems Engineering
Kleine kunstwerken
Onderzoek (4D) DATAROOM

Kabels en Leidingen
Faseringen
Hoeveelheden

Primavera

9

Planning
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Example - data exchange chart

Datastroom bestaande toestand

Maod Aanlever- Aangeleverd P e e e et e Tt Tt |t |l
=l veranteoordelijke Soort data Herkomst bestandsformasat | Froces programma BIM bestand
30 nulsituatie | | AHNZ || Nat. Georegister | | AHN2.TIFF ';‘::‘;,‘;f:—|—>| Global mapper Iifm"fi‘:grl AHNZ_10_10.asc
- . eenmalize . e=rmalge | .
3D nulsituatie | | DTM || MX export | | »-bs-dtm export-MX.dwg |7 i —|—|-| Civil 3D |7mmh—- x-bs-dtm export-MX_C3D.imx

Waterhuishouding

| | 2 || 2 | | 2 Efrrr:igz | | 2 e;errr':iFE F
impaort l CONVErSies

| | |
| | |
| | |
| Kabels & Leidingen | | | | Opgeschoondekuic || KLIC || SHP /SDF | | “I:P“:'E* . 3
| Luchtfoto | | | | POOKfoto ||  Nat Georegister || POOKTIFF E—— | Global mapper [ o PDOK ipg
| Luchtfoto | | | [ itconwact | RWS || . ECw |7T:::E=—|—>| Global mapper [ Luchtfoto_DTB.ecw
| Gebouwen | | | | BAG/AHN2 ||  Nat Georegister || LeML/tRGs | STTEEeen | Global mapper [ BAG.shp
| Bestaandareaal | | | | OTE || Nat Georegister ||  *omL/ *Ros Ii‘T:::EE—H Global mapper [ o OTE_PDOK shp
| Gemesntegrenzen | | | | Bastuurlijke greanzen | | MNat. Georegister | | * ML liET:;:fE : Global mapper lifm"::f: Gemeentegrenzen.shp
| Kadastrale ondergrond | | | | Kadastrale info || Kadaster | | ? |7=?:::f=—l—l'| Global mapper |7:=m":::5: ?
| Plangrens | | || uitcontract || RWS || eemw-kd-tracegrens.dwg |75 l Civil 3D F———=7"" |  Piangrens_2edialcog.shp
Datastroom ontwerp |
I
| Wezontwerp | | | | ALM || MX || amommer |—— = 'm—|—h expert sefaltukken——| #288 acfaltimx
| Wegontwerp | | | | WM | | M | | DWIN_FF2.THT Hﬂmlr'mm_l_. Ot UNM—.‘i 838 dwm 3d.imx
| g
> N 5 5 | ## Ciwil 3D upu-tD'M.-'lg;nens—bl #HFHE_grens shp
| | | | | | | | | impert {gedooumenteerd in ——expart rrnrherirglijnen—.l #Rd_markering.sdf

| VM OV | | | | ? | | ? | | ? Ii? i::m_:_’ werknaTace kg ﬂpu‘tkmsh.\:r‘km—.l 4 kw dwg

antwerndats in Chil 307

markering kl.nst'm'lun—.‘i #8848 markering op kw_shp

—[rese nering] E;:lui:kdurmen—.‘I FHEERE geluidschermen.dwg

|
| | ? | | ? | | ? |7 |r:|‘:u't_|_b| ? |—ﬂpnrt u:g\lal-ih:rl—i‘l ###HE_fhu.shp

| Wegvakken FHU | | |
| Geluidsmodel | | | | H | | ? | | ! I ir::u-t | '| ? At e ##%_geluid shp
Waterhuishouding ? 3 3 ' = [, 3 expart visiden #a8# water.shp
| import l
Landschapsontwerp 3D model 305 Max F1FBX I i = L #REE wurck FBX
| | import
| Kunstwerken | | || 3D model || Revit i 72 RvT | L — _I.r;ﬂ _________ »l wwsmmmex | |
Werigebied BIM enginesr
__________________________________ e e ——
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2017 — What's next ?
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INTO THHER L I3\ [aNelamusll\els

DIGITAL LIFE FUTURE MOBILITY SMART CITY INDUSTRY 4.0 FIELDS

PO

\
09 \ N [
S » . -h S
‘ ) - — ))>>(<(( | om—— —_ A A .
sed development of the internet where - .
Propo _ P / Most important aspect:
everyday objects are connected to the I . : :
Possibilities that arise when physical objects and the
network and can exchange data.

virtual model gather together




Some tips !
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Tips — Don'ts

= Don’t wait for standards or BIM mandate, start NOW.
= Don’t push people to other software they don't want.
= Don't start without your goals set.

= Don't try to change everything in 1 week.

= Don't try to change people if their not BIM-minded.

= Don't get trapped 1n technical 1ssues - work around them
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Tips — DO's

Geonius adopted & invested 1n BIM 1n an early stage.

As a result, we are very competetive and are involved 1n
very LARGE projects. If we would start again, the only
thing we would change is start with BIM even earlier...

].brouwers@geonius.nl
c.otter@geonius.nl
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Tips — DO's

Ask questions

c.otter@geonius.nl
J.brouwers@geonius.nl ‘
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