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Key Learning goals

1. Use GeoBIM projects to organize and link GIS and BIM content on a single platform

2. Create GeoBIM apps to visualize geographic insights for construction issues and
projects.

3. To understand the concept of BIM and GIS combination on a web app

4. The analysis that can be done using GIS on spatial data from BIM
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What are we
going to talk about “?
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Project

Conclusion
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About the Speaker

Arnold LEDAN
e BIM Manager & Civil engineer
¢ |'ve been working at Egis since 1997.
e Responsible for the strategy, development BIM S
Process. Location Limoges, France

arnold.ledan@egis-group.com

m www.linkedin.com/in/arnold-ledan
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About the Speaker

Lionel FABRE

Director — Digital Engineering

* |'ve been working at Egis for 10 years

* Ensuring the consistency of the digital strategy in RS
the group Location Paris, France

* More than 20 years of experience in Civil
Infrastructure projects lionel.fabre@egis-group.com

m www.linkedin.com/in/lionelfabre
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About the Speaker

Jeremy MOLS

e BIM Manager & Civil Engineer

® In charge of improving skills in BIM and 3D
modeling at Egis since 2020

e Egis’s ambassador in North America for Twin &
Digital Services to Operators

e Specialized on the following BIM topics
analytical modeling, 3D software, data
management and analysis, visual programming

: o
.

Location Montréal, Canada

jeremy.mols@egis-group.com

www.linkedin.com/in/jeremy-mols
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About Egis

Egis is an international player active in

the consulting, construction engineering | MAG INE
and mobility service sectors. CREATE
We design and operate intelligent infrastructure and buildi

e o g e s ey e p ACHIEVE

achieve more balanced, sustainable and resilient territorial
development.

egis
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Our global offer

SUSTAINABLE CITIES

TRANSPORT
®0 ®00006

WATER & ENERGY
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FIELDS OF ACTIVITY UNDERPINNED BY CROSS-GROUP AREA OF EXPERTISE
ENVIRONMENT - MOBILITY AND SYSTEMS — GEOTECHNICAL & COMPLEX STRUCTURES - DIGITAL
(2)egis
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Along the entire value chain of projects

PROJECT
ENGINEERING
CONSULTING STRUCTURING

OPERATION
AND MAINTENANCE TURNKEY MOBILITY SERVICES

&

egis
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2021 key figures

€1.16bn .

TURNOVER

79%
Consulting & engineering

Turnover @

Engineering breakdown

62%

international

& €40 Mm

Transport m——— 5
P @ DISTRIBUTABLE

Sustainable cities = — ‘% NET PROFIT

Water and Energy —— ‘% €144 M
EBITDA

28 ENR 22M g

ENGINEERING NEWS
RECORD GLOBAL RANKING

17 1st
43 10th

16,200

EMPLOYEES
IN THE WORLD

62% Consulting & engineering 38% Operation & mobility services



AMERICAS

SAO PAULO, BRAZIL
6 countries

10 locations

1,400 employees

A local international player

EUROPE

PARIS, FRANCE
17 countries

79 locations
8,900 employees

(o] AFRICA

CASABLANCA, MOROCCO
14 countries

14 locations

550 employees

ASIA-PACIFIC

HONG-KONG, CHINA
13 countries
27 locations

o 1,350 employees

INDIA

NEW DELHI
3 locations
2,800 employees

MIDDLE-EAST

DUBAI, UNITED ARAB EMIRATES
8 countries

15 locations

1,200 employees

#42 AUTODESK UNIVERSITY



@egis
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Impact the Future,
the group’s
strategy




Our 10 strategic priorities to 2026

01

Contributing to global
carbon neutrality by
2050

06

Stay close to our
clients

egis

02

Become a
leading industry
figure

07

Step up our
development

in North America and
Southeast Asia

03

Accelerate in Egis’ most
successful markets
and zones

Link up the chain of
expertise

04

Impose the transition to
a low-carbon future as
the Group'’s third pillar

Enhance technical and
digital excellence

Place intelligence at
the heart of cities and
mobility

10
Help our employees

grow, and continue to
attract new talent
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http://www.egis-group.com/

Making Egis a major player in digital engineering

2015
BIM Maturity
analysis of the Bus
Transformation
plan

2018
BU' BIM
2017 deployment
BIM Toolkit Roadmap
by Egis
Digital R&D
program

(2)egis

Being

2021

2020 IT Strategic
2019 Digital Twin Roadmap i
B 1
6,t6r2(i):iflM White Paper Digital Twin :
9 Research Chair i
1
Digital Digital Toolkit i
Roadmap i
1
1
1
1
1
1

Exploring

Leverage traditional technologies to
automate existing capabilities. Dabbling
with digital. No real change to the
organization.

SILVER BIM 2015 in the
infrastructure category for its
successful implementation of a
digital model for the L2 ring
road in Marseille — France.

(2)egis

Doing

Digital maturity scale for
organizations- Deloitte

Business, operating and customer

models are optimized for digital and

profoundly different from prior business,

Becoming operating and customer models

Leverage digital technologies —
becoming more synchronized — with

same business, operating and customer models

models

GRAND PARIS
EXPRESS
LIGNE 1&

Leverage digital technologies to extend more advanced changes to current
capabilities, but still largely focused around business, operating and customer
2020 2021
ESRI USER CONFERENCE SILVER BIM 2021, infrastructure
category, for Canal seine nord Europe
Avard 20 Paris metro, with the Société du Grand
“Cosstructan” .
calegery Paris (France)

GOLD BIM 2017, infrastructure category,
for line 16 of the grand Paris metro,
with the Société du Grand Paris (France)
GOLD BIM 2017, jury's choice award, in
the category “ renovation project of more
than 40,000 m? ” for the Cité des
Sciences et de I'Industrie a Paris -
France

BUILDING SMART AWARD 2019, " Construction " category — for the ICOS
consortium (Egis/ Tractebel/ Setect), the BYLOR business consortium
(Bouygues TP/ Laing O'Rourke) and the EDVANCE group (EDF subsidiary),
for the collaborative work carried out in openBIM on the EPR project
(Evolutionary Power Reactor) at Hinkley point, England.

We early made the N Hy'
choice to be an active
player in the modelling

and standardization of = :-=:siece-i
data exchanges for the

construction industry ,ﬁ"fe I
buildingSMART. &

» International home of openBIMs AT A S
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BIM-GIS convergence

B Story Map and
communication
Operation and Digital Model média

<2
i n

Consultation
(Owners, Teams)

spatial analysis
I Dashboards

WebsiG 3D

6 |l

TECHNICAL

Production and
diffusion

Data collection

Sg@\

FieldMaps Survey 123
Existing data

Mobile apps (flow, file,...)

Design

Design software
(Revit, Infraworks)

Data creation

BIM/GIS connector
(IFC, RVT)
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Challenges of BIM-GIS convergence

24/7 access to

INFORMATION data via the web COLLABORATION

Integration of process updates in compliance
with BIM standards (ISO 19650)

Stakeholder collaboration

Shared understanding of the

Interoperability, reversibility and ' : ! e
project : simulations, training

long-term sustainability of data

Connection to other tools (EDM,
CMMS, Technical management ...)

Secure hosting

More natural access to documents: Integration of real-time data from

notices, specs, manuals.... sensors / loT
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BIM-GIS : common rules

N)
Compliance with topology rules

@ Object georeferencing system

éﬁ Data dictionary defined and accepted by all

»#42 AUTODESK UNIVERSITY



Follow the requirements

Plan
Dashboard
Map
WebSIG 2D/3D
Report
Mo.bilt? Indicators /
Application Analytical Rendering

Necessary to produce the

EDMS rendering.

Web portal
ring / Rights management

Modeling / Structuring of
Multi-dimensions

Tool / BIM & GIS interoperab
Real times

Data base management

Richness of the data will
be done by the methods.

To have a coherence, a
homogenization in the

BIM and GIS exchange (CAD, Revit,... GIS) Training methods.
Deliverable Developing know-how and
Storage expertise Supporting users
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PROJECT

CANDABA VIADUCT
Fag) $L €23
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PROBLEMATIC

How can we monitor and manage

all our data

related to the structural pathologies of the structure

in @ unique system

shareable and secure

system
with the possibility of regular updates by
the teams
and on which
we can carry out detailed analysis
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APPLICATIONS IMPLEMENTED

¢ |dentification of pathologies in the field via an application on mobile support
¢ Visualization of results in a 3D WebGIS
® Reporting in a dynamic dashboard

¢ Visualization all assets on a single and secure platform

\ S ek S S .
v P ] .~
[y a—
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Let’s go
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But how does
it really work?




Platform

Revit
Desktop Desktop

ArcGIS
C\ Online (Saas)
e AutoDESK
Construction Cloud @ é:;glsrise
Servers (Saas) p
& Portals
ArcGIS
[@J Dashboard ArcGIS
‘ Field maps

ArcGIS S
Applications @ Survey 123 Applications

AUTODESK
ESRI
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Process before GeoBIM

ArcGIS PRO

©

Autodesk
Construction
Cloud

Webservice
Database

PostgreSQL

ArcGIS Entreprise

Data Map Applications
Scene WebScene
Layer (3D) /)

3d object Q

® e

Feature WebMap r

Layer (2D)
vectoriel object
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al Model

Global Conceptu

. = = ostgreSQL
L Attribute tables = W= . PostoreSQ
Notes repositories L forthe -
depending on the damage collectionform | o L&
B
5’(_»’:5 =
O

Areas to make reliable and
facilitate collecting data
through answer choices
Multiple (dropdown list)

|
'

Il 0

|
|l|m

Identity table
(viaduct)

Centroid layer

Multipatchs ]
(3D object)

10 17 101
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Automation (script)
Using ARCADE expressions

We used arcade (private language) expressions in attribute rules for all

the automatic calculations we had to do in the database fields

(example: structure degradation note).

For the following two cases:

o Simple: Field values that depend on other field values in the same table

o Complex: Field values that depend on multiple field values in different tables

Expression

store,

var inTable =

nerol9_poc_candaba_

candaba.tref_defect_condition_tb");

var soustype=$feature.ins_subr e_apps;
var code=§feature.ins_cracks_width_hum;

Expression
( inTable, 'dco_sub

( relstedRows , '
var cnt = (relatedRowsl);

var rowValue = "";

if (cnt>@){

var lastvalue = (relatedRows1);
rowValue = lastvalue.dco_cond_score_value;
LY

([$feature.ins_score_highest_value , $festure.ins _extent_description] )

To

TABLE

pecton
s paction, pection monitoring

ins_overall_good_condition_sc, "overall condition score”, integer (calcul auto)

ins_cracks wicth nahum_sc, "width of cracks not exposed to humiity score’, integer (calcul
auto)

ins_cracks_ width_hum sc, “width of cracks exposed to humidity score”,integer (calcul auto)
ins_spalling sc, “spalling defect score”, integer (calcul autc)

ins_delaminage_sc, *delaminage defect score", integer (calcul auto)
ins_bug_hole size sc, *size of bug hole score”, integer (calcul auto)

ins_void_sc, “void defect score”, integer (calcul auto)

ins_honeycomb_sc, *honeycomb defect score", integer {calcul auto)

ins_rebar sc, “rebar defect score”, integer (calcul auto)

ins_thorma joint damage sc. “damaged thorma joint score”, integer (calcul auto)
ins_thorma_joint missing_sc, “missing thorma joint score", integer (calcul auto)
ins joint_apen_ misalign st “joint opening misalign score”, integer (calcul auto)
ins_bulging sc, "bulging defect score", integer (calcul auto)
ins_cracks_wo_extrusion sc, "cracks without extrusion score”, integer (calcul auto)
ins_cracks w_extrusion._sc, "cracks with extrusion score”, integer {calcul auto)

ins walking sc, "walking defect score”, integer (calcul auto)

ins_slipping_sc, *slipping defect score", integer (calcul auto)

ins_bearing_missing_sc, "missing bearing score®, integer (calcul auto)

ins_overall_condition_ar, “overall condition action required", texte, 150 (calcul autc)

ins_cracks width_nohum_ar, "width of cracks not exposed to humidity action required", texte, 150
(calcul auto)

ins_cracks wicth_ hum ar, “width of cracks exposed to humidity action required”, texte, 150
(calcul auto)

ins spalling_ar, *spaling defect action required”, texte, 150 (calcul auto)
ins_delaminage_ar, "delaminage defect action required, texte, 150 (calcul auto)
ins_bug_hole size_ar, *size of bug hole action required”, texte, 150 (calcul auto)
ins_void_ar, "void defect action required”, texte, 150 (calcul auto)

ins_honeycomb_ar, "honeycamb defect action required”, texte, 150 (calcul auto)

ins_rebar_ar, "rebar defect action required", texte, 150 (calcul auto)
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And GeoBIM
in all this?




Partnering to Bring Together GIS & BIM

GEOBIM =} @esri + ~/2 AUTODESK

... Imagine, Plan, Design,
Build and Manage a Better World

»#42 AUTODESK UNIVERSITY



BIM-GIS == GeoBIM

BIM Cloud connection

BIM Cloud GeoBIM Projects
connection

)\ Connected

IR

Connected

Autodesk connector
for ArcGIS
(GIS Cloud)

GIS Cloud
connection

»4 AUTODESK
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GeoBIM : Egis feedback

* Main pratical
steps to setup
GeoBIM App

® Qur ® Use cases of
understanding of | GeoBIM in the
GeoBIM from a future for Egis ?

user point of view
®» I
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Arcals GeooBIvi ~ VHMNNE_DIVI_FDI_V | - FOWET D ~ o A
o > C @ O O = https://egisen maps.arcgis.com/apps/geobim/index.htm|?id=3ab80c8c50224020a5f931f31544bbb1&wviews=app_view w

Dashboard_AU22

Commissionit

125%

‘ Coordinat

gné25%

Derniére mise & jour : il y a 2 heures

open

Work to
nplete 20 %
Design 80 %
Explorateur de liens £y Ajouter des — “
Demiére mise & jour : il y a 11 minutes e Compte Pl'OJe‘t echern r
Aucun document lié a afficher.
Title res Location
oesIgn T X T=17.970Za7a0ZaZ97 ..
Test 2720, Py 0y "2 0F
. Test_Call {": 0, "y": 0, "2": O}
49 5 5 5.1 5.1 iIS GO3E 100 % 01_GEOBIM_Recording_A... {"x": 68.3834572064261, "...

02_ACC_Recording _GEO...

¢ 1sur8 Y4 Tsurb ) ¢ 1Tsur8 <

Dermiére mise & jour : il y 8 6 minutes
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GEOBIM process

Prerequisite

™4 AUTODESK

e Access to Autodesk Construction Cloud /
BIM360

¢ Files stored in an accessible folder

o 3D model Fichiers
o lmages Dossiers
©) PDF v () Fichiers de projet
v () oi_wip
() 01_Bridge Nom ~
() 02_Bdx . CandabaViaduct_\V20.prj
() 02_SHARED

@ CandabaViaduct_V20.rvt

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
([ 03_PUBLISHED !
1
1
1

e QOptional : a list of issues on ACC

1 NOTA : it doesn't need to be the same person that has access to
! all these platforms

i Manager

Access to ARCGIS PRO (licence + user
account)

Access to ARCGIS ONLINE (licence user)

Access to GEOBIM App

GIS expert can share his web scene from ArcGIS PRO to the BIM -

»3 AUTODESK UNIVERSITY



GEOBIM process % @ﬂlﬁ@gﬂ; —

ARCGIS PRO - WEBSCENE

Webservice

Scene Layer
Revit ArcGIS PRO 3d object

-
-
-
-
) A
-
-
-
vl A
-
-
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GEOBIM process @@de@E/ —

Getting the 3D model ready

¥4 AUTODESK esri The method we used :
* Georeferencing the Revit model —»] e scince or wrere| ACC 1.  Connect ACC to ArcGIS

PRO
/ \
Various methods : 2. Import RVT model from
ReV't pr ACC to ArcGIS PRO
* Revit project location
* Civil 3D shared coordinates Set the spatial reference

Puoint de base du projet

4. Generate .prj file, stored
in ACC

A Site partagé:
N/S  1651381.1500
E/O 2634715800

Elév. 0.0000
g

Angle par rapport au nord géographique 0.00

Nota : GEOBIM guides recommend to keep Revit’s survey
and project points close to each other (GEOBIM documentation)

| 3.
.+ ArcGIS PRO .prj file Connect Generate in ArcGIS PRO

______________________________________________________________________
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https://www.autodesk.com/autodesk-university/fr/class/Hitchhikers-Guide-ArcGIS-GeoBIM-and-Construction-Cloud-2021

G

Focus on georeferencin '
us ong ing T
VR ARSFEE >
[l |
Revit project and survey points used to find the WGS 84 / UTM Zone 51N to set the prj file
vsrw rcher un lieu X @ @ Filter par Bbox Filtrer par nom ou SRID X
+ % o™ X 'y =
8 ; i 263451.5800 «* 1651381.1500 9
«,'. : f £\ Code — Nom — E
' Z a‘“'é @ EPSG:32651 WGS 84 / UTM zone 51N
? 3 j‘»’\f@, O EPSG:32652 WGS 84/ UTM zone 52N
j R \ O EPSG:32653 'WGS 84 / UTM zone 53N
A 5& % O EPSG:32654 WGS 84 / UTM zone 54N
% E (O EPSG:32655 WGS 84/ UTM zone 55N -
B : Russiat -
“ “ O EPSG:32656 'WGS 84 / UTM zone 56N - +
“\ O EPSG:32657 'WGS 84 / UTM zone 57N
O EPSG:32658 WGS 84/ UTM zone 58N 1, 3 __,-"-....._':'--- e -.‘q S;A o ] - i
e Code : EPSG:32651  Région : World | F .J- ;
Nom : WGS 84 / UTM zone 51N F(R’E_F:- .'Di-"'_!"'.“'| Chllna S:}Jrﬂ KI:IFEE Nﬂnh F,|
; 0, BN 'f |'I3‘|’Il ¥ L Oce
https://app.dogeo.fr/Projection/#/point-to-coords s W ___'.:-' * India 1 w;*

(%] MapTIier D DpenstreetMap contributor

Nota : You can have a .PRJ file for all the Revit models in your
ACC folder by naming it : @Sri_cad.prj

»#4 AUTODESK UNIVERSITY



GeobIM POARS = ~

GeoBIM tools

e Account : Link to Autodesk Construction Cloud account and access to projects and folders

¢ Tools : Synchronize projects and issues from ACC to GEOBIM

o This step is key to visualize and check if a project is correctly georeferenced

AU2022_GEOBIM_EGIS Comptes Liens Applications

Historique Mexico

San Fernando:

Bagom Barri
Sélectionner un ou plusieurs outils & exécuter
> T P

Localiser les documents d'ingénierie

Localiser les modéles DWG et RVT sur une carte o Kb S an Rafael

et créer des polygones représentant I'étendue \ Floridablanca 5

Corsielo Guagua
de ces modéles | Baliuag
sanMiguel & ‘GangdabaViaduct_V20.rvt Bustos Paltok

&

3 Lubao ° 3
Localiser les problémes o Candat adtust_vz Id_obj.rvf
& Ca
X . X Macabebe <AUMPIE Nefiian
Localiser les problémes de conception, a8

val E d'ingénierie et de construction sur une carte en S P =tatidel

fonction des localisations des documents 5 Dinalupihan

diingénierie et des adresses des projets 3 Malolos S \
G iguinto Santa Maria

fiod 3¢ Hagonoy
Esri, HERE, Garr

Spatial Reference column identifies the .prj
and its spatial system (WGS 1984 UTM

ZONE 51N here)

It will locate the project and create limits

that can be modified

Créer les limites du projet BIM

. BIMProjects Issues
\ Créerles limites du projet BIM sur une carte en
\ fonction des localisations des documents et des

/ problémes

& Spatial Reference:

4326

4326

PROJCS["WGS_1984_UTM_Zone _51N",GEOGCS["GCS_WGS_1984",DATUM["D_WGS_1984", SPHEROID["WGS_1984",6378137.0,298.257223563...

»#42 AUTODESK UNIVERSITY



I
GeoBIM ORARD =

GeoBIM manual links

e Links : Links an ArcGIS Web Scene to an Autodesk Construction Cloud project/image/files

o It's possible to manually link an element from your scene to multiples files from your ACC folder (link
to a Revit model, an image, a document etc)

Revit file

Document: CandabaViaduct_V20_Ild_obj_... X

Vv

Image

Document: Photo 1.jpg

CandabaViaduct_V20_Id_obj

OBJECTID_1

Esri, HERE, Garmin, USGS | Source: USGS, NGA, NASA, CGIAR, GEBCO,N Robinson,NCEAS,NLS, OS5, NMA,Geodatastyrels
(Pas de nom d'affichage) 2 Ajouter des liens
Nom Compte Projet

Photo 1.jpg EGIS GO3E [ACC - EU] GO3E_Bac_Sable_ACC

CandabaViaduct_Y20_Id_obj_PROVISOIRE.rvt EGIS GO3E [ACC - EU] GO3E_Bac_Sable_ACC

»#42 AUTODESK UNIVERSITY



G

GeoBIM

GeoBIM automatic links

@@d@@ -

lo Links rules : during the web scene creation in ArcGIS PRO, a
shared view URL parameter has been created (ACC file URL)

o This parameter can be used to create a rule to automatically link all
elements in the webscene model to your ACC model :

Ajouter une expression

Regle
ViewerUrl
URL de la visionneuse BIM

SharedView

GeoBIM is also using ACC API to link webscene element to RVT file element :

ArcGIS PRO
Webscene

GEOBIM

ACC Viewer
Iltem selection ACC API —»> R
- Preview (IDs)

Iltem selected

Document: CandabaViaduct_V20_Id_obj.rvt X

Webscene

»#42 AUTODESK UNIVERSITY



GeoBIM

Apps creation

e Viewer : This viewer combine ArcGIS PRO webscene viewer and ACC viewer on the

same page :

Provides different levels of information

* ArcGIS Viewer for the geographical
and webscene layers data

* ACC viewer for the details, 2D view,
element’s parameters

e Dashboard : This dashboard is « issues » oriented and provide useful indicators about

your newly created issues, or ACC synchronised one :

Dashboards are not fully customizable

» they showcase only issues

* you cant access other parameters
at the moment (materials, etc)
Works with issues from ACC and
ArcGIS

»#42 AUTODESK UNIVERSITY



GeoBIM

Apps creation — focus on Issues

¢ Issues : an efficient way to collaborate between platforms

. . . Localiser les problémes (béta)
o issues from ACC can be synchronized in ArcGIS Webscene

La génération de problémes est actuellement

o Issues created in ArcGIS Webscene can be synchronized in ACC Q;g en version béta pour Autodesk Construction

Cloud.

This process can be used as question/answer sheets at the moment e

Issues localization is still in beta mode :
+ We've experienced some troubles to
localize issues from ACC in GeoBIM

(local coordinate in ACC, global in

Webscene)

Autodesk * When synchronizing issues from ACC,

Construction Cloud R ep they tend to appear far away from their

Issues Issues origin point

> This problem is a top priority for
GeoBIM’s dev team and is currently
looked into

»#42 AUTODESK UNIVERSITY



GEOBIM platform summary

¢ Platform is easy to e Automatic link rules e Great collaboration

implement for BIM and easy access to tool with issues
Manager ACC folders synchronization
between platforms
e Requires a GIS e Dashboards are not
Expert to set an customizable at the e Still needs some
Interesting webscene moment iImprovement with the
with insightful data localization of

synchronized issues
(beta - early version)

»#42 AUTODESK UNIVERSITY



Conclusion and
perspective




Conclusion

Harnessing the Power of Platform through BIM and GIS

N\

)

/

R
E g

how can we monitor and manage ‘

all our data

related to the structural pathologies of the structure Q

In a unique system

shareable and secure system
with the possibility of regular updates by
the teams and on which
we can carry out detailed analyzes @
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Keys to making sense of data The essentials

o -0_ o
BIM MANAGER & Pd
BIM COORDINATOR P

INFORMATION

USED DATA CAPITALIZATION
VALUATION OF INFORMATION

L <

=

DEFINITION OF

e
N

DATA DATA CREATION e_0
STRUCTURING 4 .‘.
CONTROL AND
VALIDATION STRUCTURED DATA )
SOURCE —

7
TAAY
> @
x »4 AUTODESK UNIVERSITY



Thanks for your attention



AUTODESK
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