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Learning Objectives

e Learn how to create a workflow to visualize design model content using Autodesk
Assemble and Power BI.

e Learn how to validate design model content to reduce risk and save time and
money.

e Learn about the features of Autodesk Assemble for design model validation.

e Learn about engaging with a wider project team through powerful data
visualizations.

Description

Mott MacDonald is delivering a major infrastructure project involving the production of many
design models with strict attribute information requirements. The challenge? How could the BIM
and engineering teams ensure that deliverables were compliant, consistent and the necessary
checks were undertaken before each submission to the client? We've used Autodesk Assemble
and Microsoft Power Bl to develop an innovative and powerful solution to interrogate and
validate the content of our design models, improving the QA/QC process for our deliverables,
and ensuring delivery was right first time, on time. In this Technical Instruction, you'll learn the
steps needed to adopt this workflow on your project to improve your data-checking process,
have increased confidence in your deliverables, reduce risk, and save money.

Page 1



AUTODESK
UNIVERSITY

Speakers

Paul Briedis - Digital Lead

Working with Mott MacDonald for 18 years, originally as Highways
engineer and last 6 years as Digital Lead supporting the delivery of
Transportation projects. Extensive experience working on large-scale,
multi-discipline projects.

Connect with me on linkedin: www.linkedin.com/in/paul-briedis

4 - @' Information and Cyber Security professional with +10 years of experience

ey in the software and engineering industry. Worked with many multinational
w companies such as Graphisoft. Architect and Solution Designer,

f passionate about cloud and emerging technologies.
“ CASP+, PMP, ITIL and Microsoft Certified: Cybersecurity Architect Expert

Feel free to contact me via : Fouad-Mulla-AU22@outlook.com
Or connect with me on linkedin : https://www.linkedin.com/in/mulla-fouad

Fouad Mulla - Information Manager
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Introduction: The Project

Mott MacDonald recently delivered a major highways project in the UK where we provided the
detail design of all engineering services. Our scope included the design, modelling and
documentation of approx. 50 Bridge, culvert and geotechnical structures using Autodesk Revit
to LoD4 and Lol4

Whilst our large BIM team have experience using Revit for delivering infrastructure projects and
have specific Dynamo checking tools, frequent design updates and regular Federated Model
submissions meant complying with the extensive model attribute requirements was a major
challenge.

Our Client extracted the relevant Asset, Cost, Time and Carbon information from the Federated
Model performing their own detailed compliance checks of our deliverables. Due to the
downstream impact of any non-compliances within our deliverables, the project team needed to
ensure attribute information within our model was compliant from an early stage of the project.

Federated Model shapshot

Acknowledgement to Nathan Hudson — Mott MacDonald Digital Delivery Lead — who has lead
the governance, awareness and execution of the project information requirements.
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Our Challenges

e Consistency and compliance — Ensuring our delivery models comply with the project
requirements was a challenge due to the programme and number of the deliverables.

e Quickly responding to change — Like most projects, last minute changes or requests
need to be expected and allowed for.

e Connecting engineers and the models — Ensuring our engineers had visibility of the
model content to ensure the design intent was captured.

e Volume of deliverables - During peak delivery approximately 50 models submitted to
the Client, including 75,000+ attributes that need to be checked and verified.

Rendered image of bridge

What solution did we need?

We needed a solution that provided the following:

Clarity and confidence the models comply with the project requirements
Assurance the models capture the design intent

Quick to update and respond to change

Accessible to all staff and easy to use
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The Solution

Following experience learned from infrastructure projects of similar complexity and scale and
responding to the Client requirements, the solution we achieved was based on combining two
tools: Autodesk Assemble and Power BI. The high-level, three-step workflow for this solution
is outlined below.

e Step 1: Attribute definition and model setup
e Step 2: Publish model data to Assemble
e Step 3: Connect Power Bl to Assemble and represent model data in a dashboard

Step 1 Step 3
Attribute definition and model setup Interrogate model data

Levelof Detall Dashboard i o RDP Attnbate Dashbaard N | 3)
90
) : o :
o

Step 2
Model data hosted

5 ) : — Power Bl and
el TS Assemble
Publish model to :

integrated
Assemble

= =
Lxassemble #2 AUTODESK UNIVERSITY
Solution workflow

For this Technical Instruction, we will be focusing on the solution related to assets authored
using Autodesk Revit. For those assets authored in Civil 3D, the workflow to define the
attributes on the modelled elements uses the Extended Attribute Data with models published to
Assemble through the Navisworks add-in.

Note: whilst the solution we developed was a powerful tool to assist our team deliver the project
and satisfy the information requirements, the rate of development of these and similar tools to
interrogate and verify model content is fast paced. As a result the solution for today’s project
may not be the most suitable for tomorrow. Project Information requirements, project size and
complexity, authoring software, digital maturity of the team and clients, programme and budget,
are just some factors to consider when developing your solution.
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Step 1: Attribute Definition and model setup

This section will show you an example of the attributes we adopted on our project and how they
can be defined in Revit.

Key points:

e |t takes time to develop — We worked with our Client for some time to develop a
comprehensive list of attributes required for the project. The attribute requirements for
one type of discipline model may not necessarily be suitable for another (e.g. Drainage
and gantry asset models).

e Staff access to guidance and examples — Whilst a comprehensive list of attributes
may be defined, staff need to quickly and easily find how to define these in their models.

The workflow defining the attributes through to setting up the model is summarized below:

% R.rte > % — E/z — R E

Define project Create Revit Define Shared Define Project Save
attributes template Parameters Parameters using Template
_____________ Shared Parameters

: vt

Create Revit Model creation Populate Project
Project Parameters
Attribute Definition and Model setup — Define Project Attributes

Defining Project Attributes

For our project we adopted the layer convention based on U.K. National Highways GG184 with
an example shown below of a Retaining Wall. Whilst the structure itself was defined, we still
needed to develop a robust list of layers capturing all of the assets expected for each discipline
on the project. This process took time and it is suggested you need to account or expect for
modification to this list capturing all assets as the project develops and the design matures.
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Classification code Element type
Role _vlr ‘ 1— Description 1_ g);?cr:?peti%n
CB-Ss2060-M-RetainingWall_Sizemm

Example layer — Based on UK National Highways GG 184

Our Digital Manager created a simple Power Bl dashboard — the ‘LOD Matrix’ - to communicate
the permitted layers to the project team and included examples and the required LOD and LOI
for each element based on the project milestone. As the dashboard was accessible and simple
to use, we found it an effective method to communicate this fundamental information to the
project team.

Layer list Examples Milestone LOD and LOI

y ¥ i
- N, for Federati v Oisghline
Level of Detail Dashboard tenser Hemiprbviaioy
Level of Detail Matrix and Level of Detail Definitions wall | -4 (aly) CE

Attributes

Level of Detail Matrix 5 EAaee
Layer Name for Federation Example Layer Name (With Notes) on Con STR1 STR1 STR2 JTR2 SGAR SGAR Tech Tech Full Uniclass Cia
LoD Lol LoD Lol LoD Lol 5loD 5lol LoD Lol
! CB-Pr2093-M-Headwall_PrecastConcrete I CB-Pr2093-M-Headwall_ProcastContrete 0 I? 2 0 Pr_20_93.37.6
CB-552005-M-WallFoundation_Sizemm I CB-552005-M-WallFoundation_1500mm (Depth) 3 3 3 4 4 4 4 4 5 8 5525 11.16.7
| CB-552050-M-Headwall_Info | ]  CB-552050-M-Headwall Box (for example. use "Info” 1 |3 2 3 3 4 3 4 3 4 5 ] 55.20.50.30.3
accordingly). I
-552050-M-HeadwallExtension_Info -55 -M-HeadwallExtension_F 1 & 5 s_20_50_30_
ICSSZO‘OMH dwallE i i I 1 CB-552050-M-H IE: HWE 1 4 3 4 3 4 5 | ss.2050303
I CB-552050-M-WingWall_Sizemm I I CB-552050-M-WingWall_300mm (Thickness) I I3 2 3 3 4 4 4 4 4 5 I $5.20.50_10_9
CB-Ss2060-M-RetainingWall_Sizemm CB-5s2060-M-RetainingWall_300mm (width) I 3 2 5 3 3 4 3 4 $5.20.05 7 Jus
e e l e = =2 s e e e = part of
fanindatinn?,
>

LOD Matrix snapshot

The full set of project specific attributes used on the project have been captured in the image
below. With some exceptions, modelled assets for all disciplines required the attributes shown.
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010
01.02

0.o7

02.01
030

03.03

03.04
o4

05.01

01.00 -

01.03 -
01.04 -
01.05 -
01.06 -
01.06 -

File Name

- Role

Location

Element ID

Systems

Layer

Design Classification
Design Description

- Uniclass Classification
01.07 -
01.08 -
01.09 -
- ADMM
- Material
03.02 -

Uniclass Description
Sublocation
AD4 Asset Status

Material Grade
Reinf. Ratio (kg per m3

- Cross Section Type (mm
- Element Weight (T)

04.02 -
04.03 -
04.04 -
04.05 -
04.06 -
04.07 -
- Suitability Code
05.02 -
05.03 -

Side Surface Gross Area (m2)

Footprint Surface Gross Area (m2)

Bottom Surface Gross Area (m2)
Gross Volume (m3)

Linear Length (m)

Height Length (m)

Revision Code

Stage Gate

)

A

File name, Discipline, Location

1 Primary asset information

Uniclass

= Engineering specific

- Spatial

Project specific attributes list for modeled assets

Important to note that the number of attributes that needed to be populated increased as the
project developed, and the design matured. During the earlier stages of the programme, it was
not possible for the engineering team to define some of the more specific attributes.

Note: It is critical to define and agree which attributes need to be populated by which

project milestone. You don’t want any last-minute surprises or an un-happy client!
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Defining Shared Parameters

Now we have the list attributes required for our project, the next step is defining these within
Revit. This section will summarise the main steps to complete this within Revit.

—> R. a » e=| — R

Define project Create Revit Define Shared Define Project
attributes template Parameters Parameters using
Shared Parameters

Save
Template

R vt

Create_ Revit Model creation Populate Project
Project Parameters

Attribute Definition and Model setup — Define Shared and Project Parameters

1- Open new Revit Template file.

2- Click “Manage” tab in the Ribbon

3- Click “Shared Parameters”

4- A window will appear where you can click on “Create” to create new Shared Parameters
file.
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R - J * 53 - ¥ A .y B e Autodesk Revit 2020.2.9 - AU_Demo_Template_Model - 3D View: isometnc View " mgpa,

I Achiectre  Stuctwe  Steel  Systems  insen  Annotate  Anatyze  Massing & Site  Collaborate dd-ins  (uantification  lssues  Site Designer  BIM Interoperability Tools  Mod

Click ‘Manage’

Click ‘Shared

C\Users\bri5S850|OneDrive - Moft MacDxnakd\Deskiop| T emporary Folder\MMD_Globsl_Shared_Parm

REFERENCE
CHECKING

Parameters’ e

5- Click on “New” in the parameters section to add new Shared Parameter.
6- Give it a name, select the discipline and type then hit ‘OK’
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1l = 1 . B eSO A GO E M TR

Autodesk fevit 202029 - AU_Demo_Template_Model - 30 View: Bometrc View 00 A

I ~vchaechire  Stuctuie  Steel  Systems  Imert  Aaiotale  Asslyze  Maiung & Ste  Collsborate  View  Manage  Add-l  Cussbfication lues  Site Designer  BIM Interoperability Tool  Med

Seiect = Settings

phate_Model = x

JREFERENCE

CHECKING Edit Shared Pararneters

EXPORT

SHEET Shared parameter fie

WORKIN e oz
T Legends

eduley/Quantites (View Group) Farmrater g
heets (Sheet Type! D Tast
Farametens

Fokter' MMD_Giobal_Shared_Fars Browee . Croste.

Faramaters

Click ‘Create’

1o EHGLOARGED  ORGTT <

Shared

o

Edit Shared Parameters I x |

parameter file:

- Mot Ma Temporary Fokder\MMO_Global_Shared_Paror Browse., Create.

Paramater group:

Faramaters:

- Cross Section Type (mm)
- Elament Weight (T}

Parameters
oo E
Location

- Blement I

- Systems u -
- Layer

- Design Classification Hove.

- Design Description

- Unickass Classification

- Uniciass Description

- Sublocation

Dulete
Group:
- AD4 Assat Status
- ADMM
Material
Renama

Material Grade
Reinf. Ratio (kg per m3)

— Click ‘New
Group’

Side Surface Gross Area (m2)
Footprint Surface Gross Area (m2)
Bottom Surface Gross Areg (m2)

e Will be added to

- Height Length |

Sotabiy Coe the parameter list
o L

- Stage Cate

Click ‘New
Parameter’

Add Names of
required Project
attribute

Parameter Properties * |

Name:

|o¢ 06 - Linear Length (m) I

Discipling:
|cemmen -1

Type of Parameter:
[enst =
Tooktip Description:

<Mo tooltip description. Edit this parameter to write a custo...

Edit Tooltip...

=1 o
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Repeat the above steps until the required number and type of project attributes have been
populated as Shared Parameters. When completed we can define these Shared Parameters as
Project Parameters which will enable all modelled elements to inherit these attributes.

Adding Project Parameters
1- Click on “Manage” tab in the Ribbon

2- Click on “Project Parameters”
3- Click add from the project parameters window

R = LS = - -5 - A -y = i Autodesk Revit 2020.2.9 - ALl_Dermo_Templat

m Architecture  Structure  Steel  Systerns insert  Annotate Anafyze  Massing & Site Coflaborate  View  Manage  Add-is  Quant

amo_Termglfe Model = X
: Sesnenc Click ‘Project
oo Parameters’ R Click ‘Add’
Project
Ll Parameter

4- Select “Shared Parameter” in the Parameter Type properties.
5- Select the parameters you wish to add to your project.
6- You can modify the category to include this parameter in all schedules.
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Select ‘Shared

r
l Parameter Properties I parameter X |
Farameter Type Categories
Oprgec arametr rierst: [ <show o~ PControllmg which element
(Can appear in schedul ot in tags) D"‘
— — have the Shared Parameter
AT TTTETTTThuple projects and famibes, exported to DDSC, and =] i
appaar in schadules and tags) = aSSIQHEd
¥ Analytcal Braces
port W Analytical Columns
¥ Analytical Floors
Parameter Data . i L] W Analybcal Foundaton Siabs
iy Click ‘Select ¥ Analybcal solated Foundat
Mo parameter seiected CiType Wi Analytcal Links
¥ Analytical Nodes
Disopline: W Analybcal Pipe Connections
¥ Analytcal Spaces
Yorm of Pacassabr: ralues ore alioned per oroup type ¥ Analybcal Sufaces
skt i ¥ Analybcal Wall Foundasons Check All /
alue ary by g = W Analybcal Walls
Group parameter under: ¥ Areas
e . S Select those
¥ Cable Tray Filings i
Toov pescrnon: i e - required
< >
Check Hone
i . ’
Cancel Help
oA D doon v amea Y
Select Parameter Group
Parameter Properties X
Farameter Type Categories
() Project parameter Filter list: | <show all>
(€an appear in schedules but not in tags) [Joade unf2 v 4 |
{® Shared parameter ] A Choose & parameter group, and & parameter.
(Can be shared by multiple projects and families, exported to ODBC, and v
appear in schedules and tags) v Parameter group:
¥ Analytcal Braces I Mott_MacOonaid_Al_Demo 5 I
Salect... Expor ¥ Analytical Columns
W Analybcal Floors Farameters:
W Analytical Foundation Siabs 03.03 - Reinl. Ratio (kg per m3) - Edt...
¥ Analybeal isclated Foundan 2 :‘: ;"‘ﬁj['m!;“f (e
Oype ¥ Analytcal Links 04.02 - Side Staface Gross Ares (m2)
_ ¥ Analybcal Nodes 04.03 - Footprint Surface Gross Area (m)
Discipline: (@ Tnstance . - 04.04 - Bottom Surface Gross Area (m2)
Select requ|red a 04,05 - Gross Volume (m3)
Type of Parameter: alues ore aligned per @ pe 04.07 - Height Length {m)
Parameter . 05,01 - Suabiny code
alves can vary by group inston ¥ Analytical Walts 05.02 - Revision Code
Group paramater under: W Areas vt
= 2 ¥ Assembles Drg Mo. Location
¥ Cable Tray Fiings Drg No. PIN
Tooltip Description: B Pahis Tray Dins . Drg Mo. Role ~
< » P 48 v
Check All Check None ) I (s S Lo
I " Cancel Help

Now all the added parameters will appear in the properties window.

Page 13



AUTODESK
UNIVERSITY

Pararneter Properties

Parameter Type
() Project parameter
(Can appear in schedules but ot in tags)

Wil paramet Select ‘Instance’

(Can be shared by multiple projects and famiies, exported to ODBC, and
appear in schedules and tags)

Farameter Data
Name:

Discipline:
Commen
Type of Parameter: alues are o i pe up
Length

Group parameter under:
Identity Data

Tooltip Description

Select which Group
parameter to place

Categories
Filter kst: | <show all>

[tude un-checked categories

Aur Systems

Ax Temunals

Anatybcal Beams
Analybcal Braces
Anabybcal Columns
Analyscal Floors

Analybcal Foundation Slabs
Analyscal isolated Foundas
Anabybcal Links

Analyscal Nodes
Analybcal Pipe Connections
Analyscal Spaces
Analybcal Surfaces
Analyscal Wall Foundations
Analybcal Walls

Areas

Assembhes

Cabie Tray Fings

Fahia Tras Bune

CARARAUAARNAYR AR AR A

Structural
Enable Analytical Mode!
Rebar Cover - Top Face
Rebar Cover - Bottom Face
Rebar Cover - Other Faces
Dimensions
Pile Diameter

Pile Length
Beam Depth
Pile Cut Off Level

MMD_AutoCoord_PEP_X

MMD_AutoCoord_PBP_Y

MMD_AutoCoord_PBP_Z

MMD_AutoCoord_Survey X

MMD_AutoCoord_Survey_¥

MMD_AutoCoord_Survey_Z
Identity Data

Image

Comments

Mark

MMD_Zone

MMD_UniguelD

04.02 - Side Surface Gross Area

01.00 - File Name

01.01 - Role

01.02 - Location

(5]

XDI\XC3/4 (C32/40,0.55320) <3
XDT\XC3/4 (C32/40,0.55,320) <3
XDT\XC3/4 (C32/40,0.55320) <3

12000

18.0000
01500
0.0000

HES51495-MOTG-SBR-SECT1_ST

(e:]
SECT1_STOS
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Populating Project Parameters

Once completed, save the Revit Template .rte file as a Revit Project .rvt file. This template will
be now the starting point of our Revit project.

— R.rte — 3 E/i —# RE

Define project Create Revit Define Shared Define Project Save

attributes \/ template Parameters \/ Parameters using\/ Template
Shared Parameters

A 4

R rvt

Create Revit
Project

Model creation Populate Project

Parameters

..
W

Attribute Definition and Model setup — Populate Project Parameters

Once the assets have been modelled, we need to map the system attributes to the respective
project specific attributes. The attributes were populated using a combination of Dynamo scripts
manual input. Due to the relative complexity, guidance on the creation of the Dynamo scripts to
complete this task are outside the scope of this Technical Instruction.
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Step 2: Publish and hosting model data in Autodesk Assemble

Autodesk Assemble is a cloud-based tool that enables project teams to condition and connect
BIM data to design reviews, estimating, change management, scheduling, work-in-place
tracking, and more. It has powerful model-based take-off and change management functionality
and is integrated with a number of third-party tools.

For our solution the design models are published directly to Autodesk Assemble allowing the
project data to be interrogated using an array of tools and functions.

More information about Autodesk Assemble can be found here: https://assemblesystems.com/
Assemble add-ins can be downloaded here: Downloads — Assemble Systems

assemblesystems.com

Aassemb|e SUPPORT SALES ASSEMBLE LOGIN

AN AUTODESK COMPANY

WHOWEARE  WHATWEDO  WHOWESERVE RESOURCES  BLOG

Navisworks Add-in (Download)

A
L.assemble

+ O — Q
N CATEGORIES
Awards / Accolades
Blog
Brochures
Revit/AutoCAD/Civil 3D 64-bit Add-in Case Studies

(Download)

A -
Lrassemble

install on an

+ puter ru sions of Al lesk Revit 2019
CAD utoC €2019- erits
2023, Auto! a D 2019-2023
Press Releases
JNE 22,2022  DOWNLOAD:

Publishing a model from Revit to Assemble

1- Navigate to the “Assemble” plugin ribbon and click “Publish”
2- Provide the link to the Assemble server
3- Select your project
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eHG-5- . Altodesk Revit 20203~ SBR-SECT1_ST05-M3-CB-00501.nvt - 30 View: {30} 00 R owsanas - % (3 - B

Architecture  Structure  Stee|  Systems  Intert  Annotate  Analyze  Massing & Site  Collaborate

00 o

Publish Sywc | gl About

Assemble
Propetties

T,i\j 30 View

30 View: 130}
Graphics
View Scale

Detail 1evel

iy
Visitility/Graghics Ovemices

)mpm«. Display Options

alysis Dispiay Sle

- Tuana

LSS Sl ~ B s B

Quantities (View Group)

x
~ B Edit Type
%
Megium
Show Qriginal
Edit..
Edit.. |
Sunuctural
By Discipline
None
()
5
-
x
T TE A WS T

IE cchitectire Structure Steel  Systems Inset  Annatate

00 o

Publish Sc | i Abcut

Assernble

Properties

3 ove

30 View: |30}

Detail Lavel
Pars
Visitlitys

Yiraphic Display Options
Discipline
Show Hidden Lines

Default Analysis Display Style
Custom-Discipline
Sun Path

Text

Properties |

Project Browser - SER-SECT1.
1 Vhews [View Groug)

& _REFERENCE

CRING

EXPCRT

WORKING

B9 Legends

Medium

Show Griginal
Edit.

 Ea.

Structural

By Discipline

Nane

o

M3-CB-00501.t b

¥ 3 Schedules/Quantities (View Group)

i B sheets rshaet Tune)

4- Confirm models to
applicable settings.

19998 - 5T (30} X

Ovemide Detault Web

View Manage Addene  lssues

Laassemble

matmac-£15768miD wyassamble,com

Proxy

Site Designer  MiMcollab  BIM Interoperabiiity Tools

EC o s
Analyze Massing & Site Collaborate

mble

Select a project

g

¥ . 4 Prefectt

Project2

! Projectd

T O gz vl

View Manage Adddne  Ksues

J MottMacDonald AL 2022 Dema

Site Designer . BiMcollab  BIM Interoperability Tools

+ Craate a project

Back

Tu =]

Fes

Proving Ground &=

AT —_ ]
iFieldApo  Proving Ground =

be published, the corresponding target Assemble model and the
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B Archtectuie  Structire  Steel  Systems Inesrt  Annotate  Analyze  Masing & Site  Collaborate  View  Manage  Adddns  lsver  SiteDesigner  BiMcollsh  BIMInteroperability Tools  DiRcots  iFieldApe  Proving Ground (21 -

00 o

Publish ‘Sme. | il Abcut

Assemble
Properties X [ 998 -s1R2 =
Q‘j a0 View -
Select models to Publish for MottMacDeonald AU 2022 Demo
30 View: {30
3 Mich fikes 1o publsh, as: g Assamole Model of a naw Az
Graphécs files can be pubished b
view Scale 1:500
g g Filler using it view's visibiliy/graphics overrides @
Detail Lavel Medium rresh detal @ @ Fine ) Medium () Coarse
i Show Criginal
/1 SBR-SECT1_STOS-M3-CE-00501 11 SBR-SECT1 STUS-M3-CB-00501
Yraphic Display Options {
Discipline
Show Hidden Lines
Defauit Analysis Display Style
Custom-Discipline
Sun Path o
Tewt .
Poperties b Apph
Broject Browser - SBR-SECT{_ST05-M3-CA-00501 vt i3
0 Views [View Groug) A
REFERENCE
{ CHECKING
e
=T U gz uia]
BT rrctitecre  Stuciute Steel Symeme  Inesrt Annolste  Anslyze  Mamng & SHe  Collaborale  View Nanage  Adddns  lsues  SieDesigner BIMcollab  BIM InteropeabiityTools  DIRcott  WFieldfpp  Provieg Groimd (2 -
00 .
Dubdigh  Sync
Assemble
X [ 3995 -57R2 ]
Select sheets
10 View: {30) H Edit Type
iraphics - fhad
View Scale 1:500
e ¥ L Publish sheets from the Ravit sheat sel
Detail Level Medium
Parts ty Show Criginal
Visibility/Graghics Overmdes Edit | @
[Graghic Display Options Edit. (
Discipline Structural # Publish 2l sheets in the cument Ravit project
Show Hidden Lines By Disapline

Diefauilt Analysis Display Style | None
Custom-Discipline

ublish shests. Only publish 30 and mode! daa

Sun Path m]
S — i -
Toper
roject Browser - SBR-SECT1 ST X
0] Vhews NView Group) A
£ _REFERENCE
i1 CHECKING
- EXPORT
- WORKING
¥ tegends Tl =TT

£ 1 Schedules/Quantities (View Group)
ED sheats (Sheat Type)

6- Provide applicable Version Name and comment for the model being published.
7- Hit ‘Continue’
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IEIE Achitectire Stucre  Steel  Sistems et Annctate  Anabze  Maing 4Sie  Collaborste  View Manage Add-nn  ksuer  SiteDesigner  @Mcollab  BIM mteoseabilityTools  DiRcots  iFieldApn  Proving Ground (=1 -

00 6.
Publish Sync
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Assemble
Hroperties X [} 9985 57R2
& v
30 View: {30 « Ed Edit Type
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iew Scole
Medium
Show Qriginal
Edit..
Edit.
Structural
8y Discpline
Analysis Display Style  None
(m}
Fraject Browser - SER-SECT1_ST05-M3-CB-00501 nvt X
1 Views [View Group) -
-2
£ REFERENCE
1 CHECKING
¥ EXPORT Back
1 WORKING
&5 tegends guo gas ]
i = Schedules/Quantities (View Group)
+ BT Sheets (Sheet Typs)
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'}‘ﬂ 3D View - _

Publishing models
3D View: {30} B8 Edit Type
Graphics. PN SBR-SEC TO5- ' View Mode|
Detail Level Medium
Parts Visitlity Show Original
Visibility/Graphics Overrides Edit..
Graphic Display Options Edit.
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Synchronizing a model from Revit

Once the model is published to Assemble, all attribute information (both project specific and
system) is visible, similar to what is visible in the Navisworks Properties. For those attributes
which are variable input value (e.g., Material Grade or Reinforcement Ratio) these values can
be defined / updated in Assemble and the value pushed back to the native Revit model.
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1- Define attribute information in Assemble as required
2- Click ‘Save’
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Ll assemble
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MottMacDonald AU 2022 Demo
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Untitied View v
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3- Within Revit, navigate to the Assemble Ribbon and click ‘Sync’
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0403 - Footprint Surface Gros... 0.000 m*
04,04 - Bottom Surface Gross .. 0000 m* ]

Project Srowser - 58R-SECT1_STOS-M3-CB-00501.vt
10 Views (View Group)

_REFERENCE
CHECKING
EXPORT

T Schedules/Quantities (View Group)
D sheets (sheet Type)

+ B ramil
i I o =
v 1:500

- it | inke

Generic Models : A428 Parapets : CB-552516-M-ParapetVieh_1000mmN2W2

LA P[]
Structure  Steel  Systems  Insert  Annctate  Analyze  Massing & Site  Collaborate  View Manage Add-ins  Issues  Site Designer  BiMcollab  BIM Interoperability Tools  DiRoots  iFieldApp  Proving Ground

X [0 9999 sTR2

& 60

&

AULOOESK REVIT U223 = SBT-3EL 11_31UD-M3-LB-UUSU TIVE = 3L VIEW: {3U]

DO FGAEGS ¢ MO <

~ T

01.08 - Subl ocation

01.09-AD4 Asset

TBC

Status
02.01-ADMM

03.01 - Material

T8

ConcreteCast-n-Place

i

03,

tenial Grade  CI5745

Renf. Ratio (kg

< g9 R fouadmilia

per ma)

03.04 - Gross Section

Type (mm)

04,01 - Element We:
m

ght

04.02 - Side Surface

Gross Area (m2) (Text)

- Side Surface

Gross Area (m2)

W @- =

(o

WA G O

Page 20



AUTODESK
UNIVERSITY

Assemble and BIM 360

Assemble projects can be directly linked to a BIM360 or ACC project enabling the models to be
published to Assemble in bulk. This functionality is possible once the applicable BIM360 / ACC
project is linked to the Assemble project.

1- Within the Assemble Project Settings page, click ‘Link to a Construction Cloud Project’
2- Specify the BIM360 or ACC project.

Project Settings

Project Name

MotiMacDonald AU 2022 Demo I A Link to a Construction Cloud Project I

Job Code Members
Add a member to this project

Description
Contributor

Project image

Choose File | No file chosen
Gard Cotor - Contributor
ENrEEEEE
ENEEEEEN
EEEEEEEN
Data Trees

Manage Data Trees

Assemble Properties

Manage Assemble Properties

Project Units

3- On the project home page, click ‘+Add/Update Models’
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A~
Llassemble

AN AUTODESK COMPANY

MottMacDonald AU 2022 Demo

Multiple Models

SBR-SECT1_ST05-M3-CB-00501

359 objects

SBR-SECT1_ST05-M3-CB-00501

STO05

4- Navigate to the required Revit models and click ‘Next’ and ‘Publish’.

Select Models e

v O Project Files
O 00- BIM 360 Support

Documents
O Projects
Name Description Version Last updated Updated by
(D 00- BIM 360 Support .. - Jun 3,2022 12:21 PM o -
O Projects - Sep 3,2022 7:00 PM @ Paul Bricdis

No documents selected
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Step 3: Setting up the Power Bl Dashboard

Now we have our information-rich Revit models published to Assemble, we will set up a Power
Bl dashboard, connected to the Assemble project, to represent the applicable data.

The following steps will be covered in this section:

e Linking Power Blto Assemble

e Data Cleansing

e Adding visuals and building our dashboard
e (Creating a “Health Check”

e Publishing the dashboard

Please refer to the recording of this Technical Instruction for step-by-step details of the following
steps.

Linking the Power Bl query to Assemble

1- Open a new Power Bi file.
2- Click on ‘Get data’.

Get Data

+

3- Search for Assemble connector and click “Connect”

Note: Ensure you have the latest Power Bi so you can find the certified Assemble
connector.
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Get Data

?  Fields

& =@

4- Copy and paste the main landing page URL of your Assemble account (Assemble URL).

Properties ?  Fields

Assemble Views

4- Expand the project and select the view you wish to import.
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—_ oy g
= la LolaE Navigator

2 s

+

?  Fields

toad Ty, | Transtorm Data

5- The database query will load and once it is ready, we can start cleaning the database.

Data Cleansing

1- Click on the three dots of your database node then choose “Edit Query”
2- Expand the field by unchecking the check box (use original column name as prefix)
3- Review data for any errors in the column headings, format types or other similar issues.

Properties ?  Fields

f &

[B] ALL CB Bridges and s

Page 25



AUTODESK
UNIVERSITY
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6- Use the data detection in Power Bl “Transform” Ribbon to resolve any issue in the data
type for example.

“ Home  Transform A

Date & Time Seripts
Q < f ™ v || Qu
[ ALLCE Bridges and Structur.. 1. it - e ] tring - 01051 4 PROPERTIES
o 5231
A LCB tructy
1 .
sBR .
4 S8R
4 APPLIED STEPS
SECTS_ST38 sen
ECTS_ST38 SBR e
g N, S Nawigation
anded
e 554251
Extractea Last Characters
s8R 5
Extracted La haracters1
| sen 8
b X Renamed Columns
SR
son
' sECTs_sTI8 s B-53251
secTs_smas 6 852
SECTS_ST38 41589 s6H
secTs_sT38 sen c
sECTs_sTI8 4155 6 p-55251
415508 SR
s8R 854251
s8R 851251
ser 850251
o T
s sk B-53251
sBR 853251
ecTs_sTI8 oR
SECTS_ST38 sER
SECTs sT38 o
<
47 COLUMNS. 995+ ROWS v profing based on top 1000 row 611
< ~
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Defining the Power Bl Dashboard

You can now add filter to your dashboard. In our example we added the Filename attribute
column as a filter. You can add some visuals such as a pie chart and use the materials to
visualize the data.

file  Home Insert Modeling View Help Format Dt
o R p &
L] «  Visualizations »  Fields »
< B J -
o D file
H B
EMEMEN =
b= Ob b B L
HFLEOOME
QEaAaDED
EEarryE

4A0BRERe

T —T

File Home Insert Modeling View Help Format Data / Drill
i LEDEE DR PR OEE BEE 5 4
a  SQL Enter Dataver Recen Transfor efresh New Ten More A ick Publish
<F Format pain hub ta sources » data~ visua x slsw  me asure

izations »  Fields

ol
Fr &
=
Count of 03.01-Material by 03.01-Malerial E lﬂll E Ihf. E lgh .
: b b A B e #
03.01-Material .ﬂl ﬁ L @ @ Hg
L — -
. ' C¥anEE
. - EEErE
S A0BRRG
| 2 -
Count of 03 02-MaterialGrade by 03.02-MaterialGrade 31.02-Location
03 02.MateriaiGrade —
¢ Drill through
-
4 . =
. @
:
- igh i B
.
o2
Page 1 +
: . -
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Creating a ‘Health Check’

Now we have the Assemble data connected to Power Bl we can generate a conditional check to
verify that the values defined in a specific attribute (e.g., Layer name) are compliant with the
project standards. This ‘Health Check’ is a very powerful method for the project team to
understand the compliance of the model attributes against the project standards. These checks
should serve as the first or primary step validating project data as part of the model checking
process.

This section will show the steps to create a ‘Heath Check'.

1- Add the data source which you wish to validate against, which can be excel or any file
hosting your data. Ensure the data is cleaned. In our case we needed to extract the
string before delimiter in the “01.05 Layer” column then host the values in a new column
and let's call it “Layer”.

Au2022 - Powes B Desktop Fouad Mulla

Fle  Home  Help

1| & = | Au2022 - Power Query Editor o

Home  Tramfom  AddCowrw | View  Took  Help [7]

™1 ALL CB Bridges and Structur...

gnDescription::sti 4 PROPERTIES
Name

4 APPLIED STEPS

X Inserted Text Before Delimiter

2- Select ‘Data’ tab to add the check columns.

3- Let's add a check formula to confirm there is a string match between the “LOI Agreed
Layer” column and the newly created Layer column. If the string matches, then the value
will be “True” if not will be “False”

For that we can use the following formula:
Check = Contains("LOI",LOI[Agreed Layer],[Layer])
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File Home Help  Table tools Column tools

$% Format ‘ True/false v‘

[ 7]

P ]
Y. Summarization \w‘ Bfﬂ Eg @

B3 Data type | True/false v [ Data category | Uncategorized v sortby

Manage New

column relationships | column
Structure Formatting Properties sort Groups Relationships | Calculations
X «/ |1 Check = Contains{('LOI",10T[Agreed Layer], [Layer])]
gth [~] _0407-_Height 1 ing [~] _ i ic [+] itabilityCode::string [~ _ ~]| ing [~ category Name [~
0 o TBC TBC TBC Structural Stiffeners
0 o TBC TBC TBC Structural Stiffeners
0 0 TBC TaC TBC Structural Stiffeners
0 0 T8C TBC TBC Structural Stiffeners
0 0 T8C TBC TBC Structural Stiffeners
o o TBC Tac TBC Structural Stiffeners
o 0 TBC Tec TBC Structural stiffeners
o 0 TBC T8C TBC Structural Stiffeners
0 o TBC T8C T8C Structural Stiffeners
0 0 T8C T8C TBC Structural Stiffeners
0 0 T8C TBC TBC Structural Stiffeners
0 0 T8C TBC TBC Structural Stiffeners
0 o TBC TBC TBC Structural Stiffeners
n o e e e Structiral Stiffanars

Layer ~ | Check

€B-552010-M

€B-552010-

€B-552010-M-Plate
CB-552010-M-Plate
CB-552010-M-Plate
CB-552010-

e
CB-552010-M-Plate
CB-552010-M-Plate
CB552010-M-Plate
CB-552010-M-Plate
CB-552010-M-Plate
CB-552010-M-Plate
CB-552010-M-Plate

CRSOMNMDIate

False
False
False
False
False
False
False
False
False
False
False
False
False

Fnlee

~| checkin Numbers

Fields >

o[£ search

01.00-HleName
01.01-Role
01.02-Location
01.05-Layer
03.01-Material
03.02-MaterialGrade

™M

04.06-LinearLength
AssembleModelNa.
AssembleName
Category Name
[} Check

4- Then we need to translate the values to a number so we can use it to color code the

results.
For that we can use the following formula:
Check in Numbers =

Home Help Tabletools  Column tools
Checkin Numbers | | $% Format | Whole number  +| 3 Summarization | Sum o E“ ég [% B
D3 Data type | Whole number ol $+% 98 Lo & [ Data category | Uncategorized v‘ Sort by, Data Manage New
el S — ————— coumnv | groupsv | relationships | column
Structure Formatting Properties sort Groups nships | Calculations
X \/ |1 Check in Nunbers = INT('ALL CB Bridges and Structures’[Check] = True)
-] _0a07-_teight L -] -] iltyCode::string [~ fonCodesstring [+] ¢ ~| category Name [+
P) 0 TBC TBC TBC Structural Stiffeners | CB-552010-M-Plate
) 0 TBC TBC TBC Structural Stiffeners | CB-552010-M-Plate
o 0 TBC TBC TBC Structural Stiffeners | CB-552010-M-Plate
o ) TBC TBC TBC Structural Stiffeners | CB-552010-M-Plate
(] [ TBC TBC TBC Structural Stiffeners  CB-$52010-M-Plate
o o TBC TBC TBC

5- Click the ‘Report’ tab and then create new page.
6- Add Filters as needed, Pie chart and Table or other visuals.

Structural Stiffeners | CB-552010-M-Plate

Layer -] check [~

False
Folse
Folse
False
False

False

INT("ALL CB Bridges and Structures®[Check] = True)

Check in Numbers.

oo oo oo

~
Fields »
P Search
01.00-HleName
01.01-Role
01.02-Location
01.05-Layer

0201 Matarial
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Home Insert Modeling View Help
B hELE® R
Get  Excel Data SQL Enter Dataverse Recent
datav workbook hubv Server data sourcesv
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wer BI Desktop
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More
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5 15
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m
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B &
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£ Search = [0 search
[
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>E Lo

EpE E B
P b B L 2
HFLOoH
(RIS
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Add data fields here

Filters on all pages

Add data fields here

Values

Add data fields here

Drill through

Cross-report
Keep all filters

Add drill-through fields here

Page 1 Health check |

2age 2 of 2

7- To add conditional formatting, right click on the check column and select “Background

color”

Power BI D Fouad Mulla §
File Home Insert  Modeling  View Help  Format  Data/Drill
e @ @ 3B RE (v B2 [» di[A]db & &
e H @ & B L /7 iy
Get  Excel Data SQL Enter Dataverse Recent | Transform Refresh = New Text More New  Quick Publish
< Format painter | datav workbook hubv Server data sourcesv datav visual box visualsv | measure measure
Clipboard oata Insert Cakculations Sensitivty | Share ~
] Y Filters @ » Visualizations »  Fields »
Build visual ;
B L Search rﬁ 6 Remove field
] r, - 5 L4 Rename for this visual
0105-Loyer A Lo
85 | 0100-FileName Count of Check by Check e : Bt on 5k {isual \ g 5
[ SBR-SECT1_ST02-M3-CB-00001 CB-Pr2085-M-Angles_150x150x10mm B len PR oM. b=
- M3-CB-003 Co-Pr2085-M-Angles_150x75x10mm 01.05-Layer Background color Conditional formatting >
SBR-SECT1_ST03:M3:C8:00301 CB-Pr2085-M-BeamConcrete_1200mmW8Beam1 " &
[ SBR-SECT1_ST05-M3-CB-00501 is (Al Font color
SBR-SECT1_ST06-M3-CB-00601 Check Icons v Don't summarize
m SBR-SECT1_ST09-M3-CB-00901 is (Al Web URL First
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[ SBR-SECT6_ST40-M3-CB-04001 €8 SE2005 M Feundation (006w Add data fields here
| Total -~ 01.05-Layer v, Newgrowp
Check v x
Filters on all pages
Drill through
Add data fields here Cross-report oon
Keep all filters [on0]
Add drill-through fields here
Page 1 Health check +
Page20f2 e+ 1% O3
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8- Change the option in “What field should we base this on?” to the “Check in Numbers”
column.

Fouad Mulla §

File Home Insert Modeling X

. Background color - 01.05-Layer
X cut
[ copy % D\:I E

- A
Get Bxcel Daa FoOrmatstyle Apply to
< Format painter  datav workbook hub~
a Gradient v Values only v A
] ations » Fields »
What field should we base this on? Summarization How should we format empty values? )
!
L Search
Count of 01.05-Layer A Count v As zero v 012 @R

> BB ALL CB Bridges and Str.

Maximum EEm =
M B Ly b
OO H
1 a@DEE
BRrRPE
BREG

g5 01.00-FileName

SBR-SE

Custom ~v R v

St NI

_0407-HeightLength:
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earn more about conditional formatting OK Cancel through fields here

Page 1 Health check +

Page20f2 —— 1% O

9- Choose the minimum range values as in the image, we should use 0 as minimum and 1
as a maximum value.
10- Select the required color code, click ‘OK’

Fouad Mulla
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Background color - 01.05-Layer
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2= 01.00-FileName > B ALL CB Bridges and Str...
T1_ST02-M3-CB-00001 . >E L
ST03-M3-CB-00301 Minimym Maximum E i E B
STOS.h3.CB-00501 o <m - = i hR S
g & EE
ErRPAE
Add a middle color a @ E}’ &
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Page 1 Health check +
Page 2 of 2 b4 7%
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Publish the dashboard

Once the dashboard is setup as required, it needs to be published for other users can access
and interrogate the data. For that click on the “Publish” button as in the image then select the
workspace where you wish to save this dashboard. Once done you can access your dashboard
by clicking on the link as in the image below.

Home Insert  Modeling  View  Help
| € Visualizations ¥ Fields »
, o ) < B visvad
. ' i B &
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a (20HE

«  Visualizations »  Fields »
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> e
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The Outcome

Since the development of the initial dashboard and once the project team became aware of the
workflow and how model data is transferred, the dashboard became a central part of our model
delivery cycle. As an easy-to-use method of understanding the model content, the project
engineers became more comfortable engaging and communicating with the model production
team when referencing the dashboard and being able to perform a ‘deep dive’ into each model
element. This improved insight of the model content ensured the project team had a high-level
of confidence the design intent was captured and moved us closer to the Right First-time, On-
Time approach.

The dashboard itself required tweaks in the early stages to address both unexpected data
translation issues, and to visualise or represent the data in a different format. On-going
maintenance of the dashboard needs to be allowed for to ensure no degradation of the data and
the project team retain a high level of confidence in the data represented.

We are now expanding the functionality to compare model quantities between different project
milestones. Being able to communicate to our client the quantity variation as a result of design
development or change means a previously challenging task is managed with confidence and
clarity.

On a broader scale we are also developing guidance and playbook for Project Managers,
Information Managers and Digital/BIM leads to implement this and similar model checking
solutions across Mott MacDonald to enable not just the larger scale, digitally mature projects to
leverage the advantages, but also for the small and medium scale projects.
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