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Power Bl to leverage BIM & GIS Integration
Autodesk University 2022

PY \jj FUITT"VFEEént'%%&E\ ~2 AUTODESK | & (@sinm
7°|:| :)Ia Fa:__L\_:E é h{*u )EH -6‘3 AUTODESK UNIVERSITY  Conference overview Q
5&5(:BIT‘HXU l—lu:ll_g_o CLASS - AU

o BIfERXCHIBLTWBY - AL :’:t‘:;:a'::;: leverage/BIM § GIS

B I 0) %1&” %7[:', jl\ MOSTAFA ELASHMAWY

) Add to playlist @ B comment [ Bookmark 4 Recommend Follow

Description

Search for keywords in videos,
presentation slides and

handouts: BIM & GIS Integration became an essential part of large scale projects. While a

R — massive amount of information is produced during the project life cycle,

| Q sometimes it is hard to use it because it is trapped inside the BIM and GIS

' software which becomes an obstacle far non-BIM and GIS users. Especially on
decision Makers levels and from Project Management perspective. Using Business
Intelligence software, Power BI, and the support of other software like Autodesk
[ Video Forge and VCAD, Power BI will be able to present BIM Models and GIS layers in an
: - interactive way connected with all types of trackers. In this session, I will present

| @ Querview

https://www.autodesk.com/autodesk-university/class/Power-Bl-leverage-BIM-GIS-Integration-2022
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Construction Progress Dashboards

Project Control Dashboard

42 Project Controls Avmed (RN Omar  [BOGAE) [Buiong 22
» Exre 4 AbouAlfa Habib
4 BudngA2t  BulangAZs
BLFnsh  ForecastFinih

Project Budget Variance (ays)  Planned Value
58.84M 24/03/2020  26/07/2022 -80
Progress Status % Progress Status Value

crom
N oM

m_l Power BI

!ﬁ_l Power Bl

Construction Intelligence | Functional 4D From animated methodology to a whole intelligence framework

#2 AUTODESK UNIVERSITY

BIM & GIS Integration Dashboards
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Managing and Visualizing Your BIM Data : Data visualization using Autodesk Dynamo, Revit, and Microsoft Power BI

o~

project team as well as get an instant overview of the overall health of

the model.

The second page of the report will consist of the Warnings

dashboard, as shown in the following diagram:

Managing and Visualizing
NSW  DSH | Model Check Dashboard | Warnings Predominant Severity by Level
Your BIM Data P
19 2 4

Severity @ignorable @Hoderate @Severe

Saverity
¢ - @ Woderate
Understand the fundamentals of computer science for data Siinsnbia

@severe

Count of Elements
]
|

visualization using Autodesk Dynamo, Revit, and Microsoft Power Bl

S e e e
Warnings by Level and Severity B it o o &
Severity @lgnarable @Moderate ®Severe Categary

Ernesto Pellegrino with Manuel André Bottiglieri | Figure 7.27 — Warnings - Report page
Gavin Crump | Luisa Cypriano Pieper | Dounia Touil

https://www.amazon.co.jp/Manaqing-Visualizing-Your-Data-visualization-ebook/dp/B09GS43W9Z
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® ACC‘:T“}jD_FL}t BIM:E?‘ O Product ~ Solutions v Open Source ~ Pricing Signin \@\
JVEPower BIICFRRSE ST
HORFEERIYYTIV

B autodesk-platform-services / aps-powerbi-documenation ' public L Notifieations % Fork 0 & ostr 1 -

<> Code (O Issues 2 11 Pullrequests () Actions [ Projects @ Security |~ Insights

¥ main ~ ¥ 1branch 0tags Go to file m About

The steps allows you to visualize 2D/3D

4¢. deepalics0044 Create README.md dcoebse on Mar 30 {0 2 commits models and analyze its metadata inside
Microsoft Power BI.
Exporting Model Data from BIM 360  update 3 months ago
d Readme
Querview update 3 months ago ?7 1star
Setting Up Forge Data Visualizatio.. update 3 months ago & 6 watching
[ READMEmd Create README.md 3 months ago ¥ Oforks
Report repository
README.md
Releases
aps-powerbi-documenation No releses publshed
The steps allows you to visualize 2D/3D models and analyze its metadata inside Microsoft Power Bl. Dashboards
Toalkit - Power Bl This documentation describes how to integrate the Autodesk Forge Data Visualization plug- Packages

in, for the Forge Viewer, into Microsoft Power Bl. No packages published

XRAFEAYYTIDOESH o
N J <
-~ NSO NN Power Bl Dashboard Toolkit is a set of Autodesk components that enables the visualization of your 30/2D
%ﬁ;ﬁm (I b ﬁ# (j- < : é L\ model and connects the BIM metadata with your external data inside Microsoft Power BI. The toolkit allows

filtnring cntting vicihilihg anahling Caran Minunr avtancinane and mnrn #0 bhaln svnns vincnune noue incinhte and

https://github.com/autodesk-platform-services/aps-powerbi-documenation
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Share
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Related Article

%PDSTMAN

3-legged OAuth v2

6 68 2023

Using 3-legged OAuth v2
with Postman

R e

= We already have an article on how to use
unt of material by material
3-legged authentication inside Postman,

but that was using the OAuth v1 APL. Now
‘ we have OAuth v2

https://aps.autodesk.com/blog/embed-forge-viewer-inside-power-bi-report
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Crossing the Bridge Mott MacDonald’s Digital transformation
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1. Rail Projects #1, Australia

What did we do? ’
Model Production R N

Understand time and effort to create the model — and the value it brings (convince)

72 AUTODESK UN

What did we do?

Drawing Production

Revit

AutoCAD (traditional 2D)

i
i

Understand time and effort to create Detail design drawings from a model (convince)

#2 AUTODESK UNIVERSITY




2. Major Highways Project #1, UK

What did we do? A

Placed manually

Breaking down the model

Key challenge is
responding to
changing Highway
geometry.

Modelling workflow
needs to allow for this.

We kept our scripts
small and easy to
debug.

Understand value of

accessible Content
Library

#2 AUTODESK UNIVERSITY

What did we do?

Trialing 3D RC Detailing + Drawing

[y |
-

T U0 B o

/1 AUTODESK UNIVERSITY

What did we do?

Civil Connection — Dynamic link between C3D and Revit

What did we do?

Drawing production

< <

The model doesn't lie!

The more time and effort modelling the
detailed elements, the drawing
production can be improved

/1 AUTODESK UNIVERSITY




3. Rail Project #2, Australia

What did we do? What did we do?

Step 1 — Defining Sub and Super-Structure Geometry Step 2 —Sub and Super-Structure components in Revit
Revit Family
Type Code Graphical and non-graphical attributes

JI / l \ + more attributes

SubStructure | PileDia Pilespacing "' 9% P1°E99° pijocapz | Columnbiat Columnbiaz ColumnDia3|Headstock Headstock Headstockl 3y,
x Y

5 27 0.9 X 0 0 0 0 5 205 15
08 27 065 x 0 0 0 0 46 165 5
15 255 035 x 0 0 0 0 96 205 15
09 35 065 x 0 0 0 0 96 165 15 o)
12 35 08 x 0 0 0 0 135 165 15 mﬂﬂ
15 475 08 x 0 0 0 0 17 165 5
15 45 0% 095 0 0 0 0 11 2 15
12 56 08 08 15 0 0 0 135 2 15 -
15 44 15 158 155 1 ’ﬂ
1.5 45 0.95 095 15 2 [ [ 5 24 1.5 i

ROP1.1IA 15 45 x X 0 5 0 0 7 22 15

ROP1.1.144 36 08 08 15 2 0 0 5 24 15

ROPI1LL2 12 38 08 08 15 2 0 0 5 24 15

ROP11I04 15 45 0% 085 25 2505 2505 0 0 0 [)

Matrix updated several times per week

#1 AUTODESK UNIVERSITY #2 AUTODESK UNIVERSITY

What did we do? What did we do?

Step 3 — Building the structure l l Extracting Quantity Information — Autodesk Assemble

I\

=
Design String Publish Directly to =—p :

draped to Assemble

topography

Rail design string

Publish model
e to Assemble  /° >

—— e
Structure Definition Matrix i S w e | e ow
e T B

Lo | f

#2 AUTODESK UNIVERSITY

#1 AUTODESK UNIVERSITY




4. Major Highways Project #2, UK

What did we do? What did we do?
Algorithm based approach — Workflow Algorithm based approach — Step 3 Export Geometry to Revit
Highways 3D strings Revit export in Grasshopper R AUTODESK'
i . REVIT'
Analytical model Delivery model =
AUTODESK'
REVIT'
=
i AUTODESK' Aeeeks =l assemble
NAVISWORKS' Pﬂwgvﬂ\ =g RS
[ - Buassemble o i |
Define geometry and attribute information ‘ 5
Caberee < 1 D
#2 AUTODESK UNIVERSITY #2 AUTODESK UNIVERSITY
What did we do? What did we do?
Managing the Attribute Information Managing the Attribute Information
[ AT gt 2 S ®0vc
5("5’ o |- l RDP Attribute Dashboard No. 1

23.40K

9106 - Design Classifcation 0301 - Material

Project specific attributes

secri

03,03 - Reint. Ratio

’—‘:mr Fiers
‘x

#2 AUTODESK UNIVERSITY

#2 AUTODESK UNIVERSITY
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How to Optimize Project, Design & Risk Management with Forge

® 12 “J:/ 3 yo) E E,‘J ~2 AUTODESK o] @) signmn

o EEE'H_: e 50 g 1) |-EIT_| i ‘:%@_53—5 g Ejj 'ﬂfl AUTODESK UNIVERSITY  Conference overview !
SNETOCAOER A

o BROIFERRYBBE( NS ,
TOTAEFEDRA How to Optimize Project, Design ¢

o BEtSniIOtAEEMALL Risk Management with Forge
9_77D_0)$§ ANNA ROIG ESCOLANO
o FHREYHBHEARE

@) FO rge‘: ctéj)l:l :/“Ig }‘7—9 /\0) )Add to playlist @ = comment [ Bookmark ¢y Recommend Follow
TIER-EENA]HE

_ o . Description
—_ — N Search for k ds in videos,
o BEU-7I0-IC&VTOIIVORR (£ AT o |
. ould you like to optimise Project and Design Management? In this class we'll go
"Q—: O & o Would lik P dD M ? In this cl 1§
E | t AR é) % rElT-l J: e — through workflows and automated processes that enable us to track deliverables’
Q . .
*ajiﬁ'ﬂ:l_ctéxlf—_ EU _ t ‘ J development pro.gress and compare with schedule and budget more efficiently and
O ba e o [ 7 T’f accurately. We will work within the IS019650 framework and use some of the
J’IRE'H':@F:T_‘ J: | @ Overview standards’ metrics in a set of dashboards to provide an overview of the sample
project’s development. To analyse the data, it first gets exported from BIM 360 and
o Vi feo Revit files using Forge. All exported data, with schedule and budget, is imported
42) ilnl 7 <% into Power BI. For contextualisation, we also embed the Forge Viewer into Power -

https://www.autodesk.com/autodesk-university/class/Power-Bl-leverage-BIM-GIS-Integration-2022



https://www.autodesk.com/autodesk-university/class/Power-BI-leverage-BIM-GIS-Integration-2022

How to Optimize Project, Design & Risk Management with Forge

. BE

o JOYVIJ+EBEH LR EEEHEDREIC

RERBHRORBENFETS

o JOVIJMERE

- HIBRANMDFEARICEHRYEFERTEEL

SEEIBZIENER

¢ DXD+0)L?H:€A—EHH E/J L?’I /7 [de\tl\

O an'I-MiE%

RE SR EHRE T DR RYEERLT

ZEWER

o TOVIVMEEOESEE L LR
FTEHLTVEN AT Y1-IPFE)

Project Management/Design Management

1 2
Design Managers Project Managers
are missing don’t regularly
detailed break check on design
down of Project progress.
Management

metrics.

between PM and

X

74 AUTODESK UNIVERSITY



How to Optimize Project, Design & Risk Management with Forge

o J-)
o METERMLZLBOIOIIIL
F-LERIBDHEER
e YY1-v3Y
o TIYRIA-LDIBE
(Single Source of Truth)
e BN
o JOVIINEBELRFT-LOD
ASRL-vaveEtE
o RETF-L : ATVi-IPFEREOTOVI
Jh2EDBERICTIELA
o JOVIVNEREE : HEHER (ETIPK
m) IC7UtA

Goal

Unique Environment

e Complete and relevant data for all
e Commercial data accessible to designers
e Models & drawings accessible to managers

e Easy and intuitive

UNIQUE

NVIRONMED

74 AUTODESK UNIVERSITY



How to Optimize Project, Design & Risk Management with Forge

o BRMEATI - - FHEHOLLE

S R RN = .
o HYYIR-Fh5IEENBER M Progress Report

St mort Ji verables vs. Sc ile & Budge!

. %E—t;@%ﬁ ner o Revit Deliverables vs. Schedule & Budget

== %X‘ Budget & Actuals (§) Time Elapsed (days) B B
- BE ‘ F - e
-
60%
HZ5-BIM360-M3-AA-BMNBOES.rvt

- RIHEBIRR r
o FyyaR-FoRE z S
. FECRIHEBOTFE - - ] b |
. BEOEBRROER e SO
- JOYIT7OYUY-ADFHT
o MR
FEANDOATII-)VAT
SmBLRERREAEDIER
- JOYIJMOREANOEB IR E
IELSCERAR - BRMS IS B G AV AT 2
- BENDEEIERCERARIE KO E] R ot | S V|< > o s i

——+ 110%

A

s A

HZ5-BIM360-M3-AA-4231CU.rvt
HZ5-BIM360-M3-AA-BMNBOCS.rvt

100%

Sep 2021 Nov 2021 Jan 2022




How to Optimize Project, Design & Risk Management with Forge

o JOJIJMERAILREIEEMOD
T-9EF YV IN-FTHREER
o FOYTYNEE Mott MacDonald Digital Dellvery Architecture
- Moata HBTSYRIA-L) [C&2T-9ER
o FHEE

« Forgell&3T-9HMHDEENL
(Revit, BIM360)

o MEER

. 7D°/“I7f*'§@1ﬁ']/.:x;ﬁrE.EETE'J(D?/\'C(DT 5
D ExcellEH G ETH

Project Management

ul]] Power BI

1
! 1
_ — |
 PowerBIIC&3T -5 AI1R1L H [ i
£ 1 I i
g_’ CONNECT Edition I
4 R s
s . & python 1
=f! AUTODESK
5 'IB BIM 360" © AuTODESK : Moata.
L R FORGE - i
I lele
SQL 1
I——————————_—_Ef-_—_—l 74 AUTODESK UNIVERSITY




How to Optimize Project, Design & Risk Management with Forge

e Benefits

o ®EF
* 1FTE * 13 weeks = 520 hours

Benefits
+ 520 h *$110/hr = $57,200 (¥7800/5 M) S
ummary

ES=I=NAINC O
© HT'r FEﬁ ﬁul}&}j]% miInvestment mlong term savings mScaled savings (10 projects)

« 20 people * 0.5 h/week = 10h/w $3,000,000

* 10h/w + $237/h = $2,370/week 52 500,000 $2,464,800
o ROI

$2,000,000

e $57,200 /52,370 = 24 week
o IMOYNTOYTII MR e

« Design time = 2 years = 104 week $1,000,000

+ $2,370/w * (104-24)w = 189,600 (927005 M) $500,000

$189,600

o EHIOIYIIMERE (10 projects) $0 $o7.200

° $2,370/W * 104w * 10p = $2.5M (%31.%6?:75F':D /1 AUTODESK UNIVERSITY



How to Optimize Project, Design & Risk Management with Forge

e Other Benefits
o INERENDYRTE
BFE S HOYATER

o BEEmEEDML :

. REBOBRME What you get Is

o SUBLTHIVSLIR proactive project

o F-IEBBLUEROBEL management rather
o BBIBFTTNYI-TAVINS than reactive

BEFNLTOIII NEBAOBITHDE trouble Shooting



Project Management

Design Management

Mott MacDonald Digital Dellvery Architecture

C3D
?f ProjectWise >- X E
y CONNECT Edition

1

i

|

1

|

1 |
AUTODESK @ python ,
|

|

i

BIM360. | 1§ gggggasw

N O I S I B S S e . oy
3 N

Power Bl

Moata.
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Mott MacDonald Digital Delivery Architecture
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Building Patterns-Based Forge Integrations Using MuleSoft
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Scaling Up — Enterprise Launch a Case Study of BIM 360 to ACC

https://www.autodesk.com/autodesk-university/class/Scaling-Enterprise-Launch-Case-Study-BIM-360-ACC-2022
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438 PM 3:Praposal Creaton Opporuniy - ename / Factory Standard Project-
37964 mins ACC

2387 8/19/2022 0220133800 Retail 77 Template SSOE  abehan@ssoe.com, ] ] ] (] & = o
3:45 PM o oo uniy - Raname Standard Project-  vhite@ssoe.com,
i ACC htrevino@ssoe.com

2386 8/19/2022 0220131700 Office 77 Template SSOE  bschaff@ssoe.com, © © © ] & & o
2:58 PM Active Sroject - Rename Standard Project- khurley@ssoe.com
ks ACC

2385 §/19/2022 0220133600 iy - . Office 7Z Template SSOE  jbond@ssoe.com. ] (] (] ] & & o
12:21 PM 7= Propmmal ok Opiwiy'- Snmt Standard Project- jbence@ssoe.com
15.4 mins. ACC

»4 AUTODESK UNIVERSITY



https://www.autodesk.com/autodesk-university/class/Scaling-Enterprise-Launch-Case-Study-BIM-360-ACC-2022

Scaling Up — Enterprise Launch a Case Study of BIM 360 to ACC
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Project Access Request o o

Mind shift change from All Access to Per Project
e BIM 360/ACC 2500+ Active projects

o Automated Project Naming from ERP @Opportunity
* End Client_Short Description

Project number, Location, PM, PMA, BIM Mgr. All assigned from ERP
@project creation

* ACC & ERP data combined in Data Lake for our Cardinal Webpage
o Legacy DMS 3000 Active Projects

caRAa
HHHHE
HHHHH o

+ All Access unless Confidential — Alpha Numeric/Client/Location/Project
Number/Folder structure

Show more results

® SSOE Users can search all Active by ACC or ERP Metadata

Would you like to request access to this project?

. . Click OK to open an auto-generated email addressed to the project
® SSOE Users can request Project Access via SSOE Webpage

admins.

o Sends notification to Project Admins

o Average wait time in less than 15 min
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