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About the speaker

Tushar Talele, BIM Engineer
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Based in Denver, Colorado.
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BIM Specialist with Masters degree Iin Construction
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technology into daily practice by creating procedures and
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tools that can be used by everyone.

Assisting team Parsons Construction Group for integrated
BIM and Digital Twin delivery.
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6 plus years in Construction Industry
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About the speaker

Sean Hulbert

|s a registered professional engineer in the state of
Oregon, and a Designated Support Specialist at
Autodesk, Inc., (supporting Infrastructure Design

Tools).
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Learning ODbjectives

v Discover the workflow for using InfraWorks, Autodesk Civil 3D, Inventor, Revit and

Navisworks
v Discover the process of Transportation Modeling
v Learn about interoperability challenges and preparing data for consumption

v Lessons learned: solutions
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Class Summary

v' Model Centric Workflow
v Preparing Data for consumption

v’ Data Translation — Alignment Design Data For InfraWorks

v" Modeling Custom Bridge Components using Inventor

v' Detailed Construction Planning/ir(-Navisworks

v' Future Advancem Wlshlrst
/
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Parsons In Brief

“Global solutions provider focused on the defense, intelligence, and critical infrastructure
markets”
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InfraWorks Led Workflow for Transportation Modeling

Terrain - DTM

Alignments —ALG/ g“ OpenRoads

ORD DGN

LiDAR/Photogrammetry

Optimization

CONNECT Edition

LandXML Refinement

v

Point <
Cloud R RECAP | =

RCS/RCP

- civiL3p!

KN

Civil 3D DWG

v

IPT/IAM

1 INVENTOR!

Right of Ways — SDF/SHP

Wetlands — SDF/SHP
Historic Places - vrt

v’ Bridge/Tunnel

v Customized Bridge/Tunnel
Components

v Generic Objects

v" Infrastructure Parts Editor

A I INFRAWORKS =
TR

IWM

v

| B AUTODESK' BIM 360" | *

Send to
Revit

FBX

> R REVIT v Rebar Detailing
v Drawings/Sheets

RVT

" N NAVISWORKS

NWD

v" Activity Linking
v 4D Model
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InfraWorks Led Workflow for Transportation Modeling

Why InfraWorks?

Data Sources Point Cloud Themes.

g 3 Y Speed 0.0mph

Surface Layers e Extrict. o Design Standards

Modl Explorer  EXport Point Cloud EX...

Function

Lane Marking
Geometry

Length

Selection Criteria and Point of View from contractor’s perspectives - > e

Model Properties

Grading

Fixed Width v

S A R a7 o2 Grading Method

Styte Palette 3 ; L& Grading Limit 281"
Lifespan
Creation Date
Termination Date
Advanced
Data Source
Tag

User Data

Tooltip

v' Easy to use Interface 5 o

Point Cloud Terrain

=
Point €1bud Modeling

v Learning Curve

55311025213(ft;

v Conceptual iteration of design ideas

v" Enhancing Meetings

v" 3D Visualizations e e

Model Explorer  EXPOFt POINE CIOUM EXot i——

v' Leveraging available AEC tools — =) Q) e

Style Palette

6+03.91°

24

Point Cloud Terrain

Point Cloud Modeling
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Preparing Data for Consumption
Various Data Sources
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Preparing Data for Consumption

I Model Builder O X

oo o] Model Builder Creating New Project

AREA OF INTEREST

m EH & &

Area selected - 2.92 sq.km

AA

AN

Buildings Imagery Elevation

. i
A Properts Pﬂm Cloud Image Lo...

S 3 f-’ B g ‘ , P | 7R 7 A AN Y | f‘
: . :‘j. "’\ 1 S / < . o e ! N ; . 3 p ’ .‘ . EEE
Dallasitiernitage Sy, 'y D o . b ) ; gy g ‘
-l . ; ) RN % g | 4 Model Ps ti
OVIHBQC e ' y L ‘ : 3 el 1 ; - : odel rop}erves

rd

SHyIe Rules
Point Cloud Terrain

Point Cloud Modelifighe
S

- al

Model Builder Data
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Terrain - DTM .
Alignments —ALG/ (:‘ OpenRoads

Preparing Data for Consumption

LandXML

{ | ;: Y : Y T quires Topography (; cviLap

Enhancement

| W~ ) O\, O 7 e P W . . Civil 3D DWG
- e A e e Ny P Brid ges refinement to

B o P - m fulfil design

| INFRAWORKS

St

\
N
\\.

Point Cloud Modeling

X:-96.787167 Y: 32776708 Z: 449.958835ft

Road refinement — Planning Roads to
Component Roads

Design Alignment, Profiles and Grading

X:-96.781620 Y 32.779008 Z: 4;1.359272‘“
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Preparing Data for Consumption — ArcGIS Connector

1 Autodesk Connector for ArcGIS

gi';.s!.'!‘-,u.mﬁ,!si . 1}-; - o SN P }(\' ﬁ’\\ﬁ %5 \
izati i barriers
My Content My Groups Organization Public : SSARHg etk
g ¢
L Barriers Layers

~ Point layer

Points of Interest v
Barrer_Island_Imag... Barrer_Lake_Exhibit Line layer
Coverage Areas v
] ]
Polygon layer
Coverage Areas v
Barner_Lake_0Obstac... Barner_Lake_Restro...
]
Barner_Lake_Toilet... barriers

Barners Barriers

]
Barners to ArcGIS ... barriersl-test

[

Barners_IWF Barners_to_Pedestr... il

9 selected Add to my design project i R e e R RS o 28 = %,

L orelipaen O Curritu
City of Chesapeake, VITA, Esri, HERE, Garmin, USGS, NGA, EPA, USDA,
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Data Translation
Design Data for Use In InfraWorks



Technical Challenges

Data Interoperability

*» Design Iterations and Updated Design Files

[
<

<~ /A OpenRoads

CONNECT Edition

Following State DOT'’s design requirement for Horizontal and Vertical Alignment in InfraWorks
*» InfraWorks alignments are always centerline — InfraWorks Traffic Direction
*» Alignment location to get correct lanes configuration and traffic flow for analysis

¢ Intersection attributes

I AUTODESK®
INFRAWORKS'

Two bridges for one design alignment

Solutions
v Offset alignments for Mainline depending number of lanes each way traffic and Intersection Design
v Offset alignments for Ramp Entrance and Exit

v' Connected alignments for Ramp Entrance and Exit
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Data Translation Workflow

Design Power In
Geometry Roads/OPen Roads g:' OpenRoads
Data Designer CONNECT Edition

Autodesk Civil
Engineering Data
Translator

Autodesk Civil 3D

Civil 3D
DWG/IMX/

AUTODESK _‘
INFRAWORKS' _
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Points to consider

InfraWorks Traffic Direction
v" How it Works?
v" Why it is important?

— l

I

Right Side Traffic THY

| — - 4

Road Design Standards

AASHTO_Imperial_2011

Filter design standards for the currently set default units
Driving Direction: | ' Left side ofroad @ Right side of road

Left Side Traffic

:
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Typical Freeway Entrance Terminal

Case 1: Taper Type

Case 2: Parallel Type

SHOULDER

P.T. OR C.5.

— | —

RAMP CONTROL LINE

1— SPIRAL ‘
~=—|F REQUIRED

”——
’d.
-

TOTAL LENGTH OF ACCEL LANE
{SEE TABLES 10-7 AND 10-B)

RAMP CONTROL
SHOLILNDFR

Ramps control alignments are at outer shoulder

———————————

e o t

Ll (] w

] =& 3 S 5o 2

2 Bz i 3 =0 &

ﬁ = ?—"-G o= % (:I:> E %l— e &=

E o EEI:E E & gl:§ 12 FT 12 FT & E:'

= - " o ol o~ -

2 * . o A < * | (NO SPIJRAL) l(wum SPIRAL) 5 1 ‘

5l H — e TR _ u ¥ | e TGRS i
Il TE 5 TR i ———— i e ———————

%‘.";\ *
z=
TOTAL LENGTH OF ACCCEL LANE =
(SEE TABLES 10-7 AND 10-8) —
La TAPER

(FUNCTION OF
DESIGN SPEED)

tfemm )

————————————————
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Typical Freeway Exit Terminal

Ramps control alignments are at outer shoulder

/ 4

TOTAL LENGTH OF

DECEL LAWE
(SEE TABLES

i o L3 —— 10— AND 10-B)

TAPER
(15:1 TO 25:1)

SHOULDER
RAMP = TOTAL LENGTH OF DECEL LANE
CONTROL &E (SEE TABLES 10-6 AND 10-B)— |
b, LINE £
. @ ""L:& SPIRAL
% j L REQUIRED
x. . - RAMF _—
oy ~ - 8 CONTROL =
w Ve 2, LINE 0=
E]1== - 3 e ———
! L__________-f _____ e ===t L __ }
o’ — — - I
o b b =In
. _ E = a

Case 1: Taper Type

o
2 F1
[Hm‘-IIESERIL‘.I L m
B 0
n
b b
- .

Case 2: Parallel Type
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Typical Freeway Exit Terminal

Case 1 Case 2

o
g
5
n L_‘g |
N d Z Lol SU) N
1 |
C&f THROUGH TANES ——— e - ;__ TRROUGH TANES ——
DECELERATION LAV ——— I 1 1 ey s S e
_r—_ “““““““ - ST RADIUS & -f ] -
T g RS FI A &k SHOULDER o
SHOULDER o A g? o
2 SRy E
n
¥ © o RAMP CONTR
S LINE
RAMP CONTROL
LINE

N .§‘T&
SHOULDER

SHOULDER
'AMP  CONTROL LINE

Single lane ramp exit transition to two lane
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Median Left And Right Turn Design

MEDIAN DECELERATIOM
LANE PLUS STORAGE

h #

> DOUBLE STRIPE
2 :
= P SINGLE STRIPE j.l
———— X T T T EFFTT
» Fararar f
—_— e . I I
- A | e e
i :“—""—'"-“y"“*'—"""""'
: /)
R
o|a Z|& L]
TAFPER
e {EEE —
NOTE 1)
- E;‘rﬁ L -t S5 -

[/

Challenges for alignments in
InfraWorks for highlighted design
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InfraWorks Model
Builder Alignments




Alignments per Department of Transportation Standards

yo -

L

Mainline Alignments at
centerline but technically it

| | MRS ¢ T L ! R SR | |
» ) . . p A “ ' - » ° o ¢ N ' N
[ O, ", ~~:‘ l ) . p 8 \ N F
\ p . ) ! 5
- - ! . J AR ), ._"' : ' . ’o ‘ 28 o. . '
- . A ¢ g\ of n !
“- 3 :
L ' . 5 g * \
Parallel o w | can be anywhere
a ra e ' - "(‘_‘,-.—‘{"M w’ T =
Alignments s 0 R A, S
==\, : | - Mgall . ‘ -
v, f-‘\. H ' ' ) ’
ol :‘d' »* ‘ e ; I
- f N ’ . ' .

—d—
——

Ramps control alignments are at outer } -'

' shoulder 4

VAR




Alignments need for InfraWorks Modeling

BT A, -

& = § -

. moved to the median
| shoulder

_ ol {4
'h:l’” MJ\{K \

InfraWorks need Ramps control =
alignments at inner shoulder

” ' HE ;!} ‘r‘c .“n ”
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Finished InfraWorks Modeling

Sgryboar Creator

B )
Watermarks

&

Points of Interest

Create Snapshot

Surface Layers

[©

Create Snapshot

\\

Surface Layers



Sensitive

InfraWorks Roadway Intersection Model

1 Autodesk InfraWorks - LearningContent_Bennett

I Manage

e @ (@ &3 B &5

Model « Content ¥ Display ~ Point Clouds ~

A -
working 7~ Engineering View

X:-104:4174051Y:1395733119/Z: 5483.085529ft




Sensitive




Sensitive

Why Inventor?

Parametric Modeling -

Diaphragm width 492

Deck continuity Deck and Girders

Parameter Name Consumed by Unit/Typ
NumberOfColumns

- Model Parameters — PierCapDepth 4.0'
| v|PierDia Sketch1 ft PierCapWidthT 1.75'
--{ PierHeight Extrusion1 ft PierCapWidth2 175"
-d2 Extrusion1 tkg PierColumnDiameter 45'
- PiercapRightWidth Sketch2 ft PierColumnEndOffset 55
& piEfEﬂiEfﬁMl-dm Sketch2 ft 1 PierColumnSpacing 18.0'
-4 PierDepth Extrusion? ft PierColumnTaperedTopD... 3.5'
: L dB Extrusion? &g PierHeight 10.34'
i User Parameters PiercapLeftWidth 30.54'

PiercapNeedsToBeResize... 1
PiercapRightWidth

Lifespan

Creation date

Termination date

To be more civil friendly Ty
Flexibility to fulfil design requirements

Custom Bridge Components

Generic Objects
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Modeling Custom Bridge Components and Generic Objects

00 e
L LE _—— a
= =, o INVERTOR
. : ite Infrastructure BIM Convert t :
Customized Brid ge esign |Part Shape Utilities| Content Sheet Met
Convert

Begin
Inventor

Components/

Generic Objects
Infrastructure

Part Shape
Utilit

Style Palette
(Parametric
Models INFRRORKS

.

I INFRAWORKS

IPT/IAM

| I INVENTOR'

v' Customized Bridge/Tunnel

InfraWorks
Components

v Generic Objects
Share Custom Assembly between models

v Infrastructure Parts Editor
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Modeling Custom Bridge Components and Generic Objects

v" Model Inventor Parts and Assemblies = ;> &poﬁmate ;>

Part Shape Utilities

v' Add InfraWorks required Parameters — Case sensitive

v Publish Parts for InfraWorks - Use the Infrastructure — SR

Part Utilities in Inventor to export the templates for @

Model Details Fart Sizes UI Appearance STYLE PALETTE

InfraWorks

Description |Sample Warking AL

v Import these templates into InfraWorks — Use wis R 4 3

Domain Bridge
—ﬂ Parametric Models

I D) Companent type Fier -
Parametric Models Tab under Style Palettes 4: = M

Parametric parts have certain parameters that are required in
nventor,
for Eridge City Furniture Generic Obje...  Tunnel

Pier Type 1
Catalog Editing

Barrier

e

These must be marked as 'Key' when exported from I
See the list of required parameters below, or the help docs

v Assign the custom parts to InfraWorks Bridge Model et v

PiercapRightwidth ¥

more information,

| Parametric Models Coverage

v Send bridge model to Revit S

|:|Ir1'uertU|:| Az DFIip‘r‘andZ
v Use Civil 3D to import the bridge model as 3D solids o — —

Reset Preview

han
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Modeling Custom Bridge Components and Generic Objects

Parameters

File E : Co . B . 1_idook_Hanng " — : z
Sweep ) Emboss &3 Decal (Q) @) Chamfer & Thread Split JD mis + F8 Rectangular  Blg Mirror (G % Face stitch [ Ruled Surface T Replace Face ® -
; . 3 - - . - . ¥ ': '@‘ @ Sweep @ é 2 p
& ‘— % Rebuild All ; e & Feature B Insert iFeature 1 BoxCrop ~ E? ° ® iMate B Extract iFeature % iLogic Browser 4 B#% Publish Feature I G loft  [B)Derive ) Import Shell () Combine (B Direct <% Point -~ & Circular = % Convert B Patch 2 Trim [ Repair Bodies L

Extrude Revolve Hole Fillet Shape  Plane Box Stress  Convertto

B re Start
L~ X ofs ject | [} j G - i a = i i 5 g (] - Gt i S Fi i
Update 2@ Update Mass Styles Editor 2 Update e &9 Insert Object | Angle_equal v A et Maker  Mike Creste % Export Objects IS¢ Structural Shape T 1K Event Triggers il e 20 Sketch 2 Cc(l:l & Rib & onft @ Th-(kenl Offset @, Delete Face  Generator » 5 UCS g Sketch :nven o & sculpt B Extensd ., EZ Fit Mesh Face S:.\uarys.s Sh:« Metal
. i Purge £ import ReCap | Cloud Point ~ Part Components iPart B3 Edit Factory Scope + % iTrigger =t - Mo Srse Bl o i e o s iriece kel vt Parameter Name

Update Parameters v Styles and Standards Insert Point Cloud Layout Author iLogic ¥ 5.3 50l Bodies(1)
vocel [ = 3 e Vi Mester Model Parame
() Anchor Pier.ipt
3 solid Bodies(1)
2~ View: Master

) |2
o
i

:
:
:
|
g

i
PierRightEndColumBottomWidth2
PierColumnWidth1
PierColumnWidth2
PierLeftEndColumBottomWidth1
PierLeftEndColumBottomWidth2
PierRightEndColumTopWidth1

5§ work Axis13
> & Work Point3
3§ Work Axis14

]

PierLeftEndColumTopWidth2

>4 Work points : : 4 .
N ¥ TH Replace Face @
y e [@ Repair Bodies
Stress
% Fit Mesh Face  Analysis

Simulation

Hele Fillet

gg iR
i
1

(o]
~

PierColumnLeftEndOffset

PierColumnSpacing

Assign Cover/Grate = Pipe Connector Assembly Connector Reference Point Export Template Finish
Infrastructure

PiercapSectionWidth1
capSectionWidth

& g
= w

Infrastructure Part Shape Utilities

fperegs |
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Modeling Custom Bridge Components
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deling Custom Bridge Components

e ==~ % ; * R ReviT

o

Storyboard Creato - ‘ 4 : J - Send tO
Revit

| INFRAWORKS «

File Architecture

L

Structure  Steel  Systems Insert Annotate Analyze Massing & Site  Collaborate  View  Manage  Add-Ins  Enscape™  Modify &=~

OG0B g (| FECGEEE BOSAILR HEK B K ¥ K 52 ¢ %W 7/ & & L/ (&

Wall  Door Window Component  Column  Roof Ceiling Floor Curtain Curtain Mullion  Railing Ramp Stair Model Model Model i Room Tag _ Area Tag By Shaft Wall Vertical Dormer Set  Show Viewer
¥ Y ¥ ¢ % System  Grid 5 Text Line Group Separator Room ¥ Area  Face
Build Circulation Model Room & Area Opening Datum Work Plane
Properties X Level 2 = (3D} X

:9 3D View -

3D View: {30} v Edit Type
Graphics A A
View Scale 1:100

Scale Value 1: 100

Detail Level Medium
Parts Visibility Show Original
Visibility/Graphics ... | Edit...
Graphic Display O... Edit...
Discipline Structural

Show Hidden Lines :By Discipline

Default Analysis Di...:None
Sun Path [
Extents

Crop View

Crop Region Visible
Annotation Crop

Foe CVie A o2l.o

Properties help Apply

L

0\

»

e,
oY
i'/’

1000

Project Browser - Test CSB.rvt X
=0, Views (all)
= Structural Plans
Level 1
Level 1 - Analytical
AUTODESK" AUTODESK' Level 2
INFRAWORKS® p REVIT 2020 Level 2 - Analytical
' Site
= 3D Views
3D View 1
Analytical Model
(3D}
(=) Elevations (Building Elevation)
East
North
{\ AUTODESK 4\ AUTODESK South
West
Legends
2 Schedules/Quantities (all)
Sheets (all)
-2 Families
&-[@] Groups

o P D R Py AT P
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Modeling Custom Bridge Components

ZI5  Architecture  Structure  Steel  Systems Insert  Annotate  Analyze  Massing & Site  Collaborate  View Manage Add-Ins  Enscape™  Modify | Generic Models &~

% 8;[ 1 ¥ T Cope ~ 3:‘;: [ﬁ] ‘D:] & lel DI% cio oje U} Q - @& f, pe [%] [("J

L

51 v B B, oo 1 Vi =
vodt| [TW]| e D O BT glon O o Pl ol
= v B Gon- i 2& YT OQ I X & .
Select v Properties  Clipboard Geometry Modify View Measure Create Reinforcement
Muodify | Generic Models
Properties X Level 2 = 3D} X

1f4e3792-97a2-4d34-b5ef-

cdecead8fe5f
Generic Models (1) v | £ Edit Type
Structural A
Rebar Cover W
Identity Data A
Image
Comments
Mark
Phasing A
Phase Created New Censtruction
Phase Demolished None

Properties help Apply

Project Browser - Test CSB.rvt X
=0, Views (all)
=) Structural Plans
L Leveld
Level 1 - Analytical
Level 2
Level 2 - Analytical
Site
= 3D Views
3D View 1
Analytical Model
{3D}
(= Elevations (Building Elevation)
East
North
South
West
5 Legends
= Schedules/Quantities (all)
[@) Sheets (all)
-2 Families
@-[@] Groups

AUTODESK’ )
REVIT 2020 AUTODESK'
INFRAWORKS

£\ AUTODESK

{\ AUTODESK
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Leveraging Equipment as Parametric Generic Objects

- A m —

» Search Help & Commands..,

sk Inventor Pro

4 Crane with iLogic.iam

spect Tools  Manag View Environments  Get Started ( yrat Electromechanical

g C? #5 Free Move @1. EF oY Show 20 pattern b f @ ‘_—l i {_"a' % ® - Y By S Ao e By £ @
Y7 Free Rotate D _ d% ShowSick | BB Mirror E x : < Point ~ o~ N bl L,V,,,.,," N c,,:m;, A "'?",A’::;M E:"E:',,': N.':Mk.“,t, e
Place from Create Joint Constrain Bill of [Parameters| Create Derived Plane Shrinkwrap Shrinkwrap Parameters
Content Center ~ oY Hide Al B8 Copy  Materials Substitutes M . ucs Substitute
Component v Position v Relationships ~ Pattern v Manage v Productivity Work Features Simplification v Parameter Name Consumed
Model X (I -{FakeCenterModules d223, Ri...
Assembly | Modeling ] :23 Rigid:20
(5 2018-05-24 Crane with iLogic.iam (LevelofDetail1) ~ ~ |1 i:{FakeCenterModdle m
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Leveraging Bridge Components as Parametric Generic Objects
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Detalled Construction Planning
InfraWorks Led Workflow
Leveraging Navisworks
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Construction Planning Leveraging Navisworks
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Technical Challenges

Selecting individual entities to link with phasing activities

| [Nl NaviswoRks
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Inventor Parts (IPT)
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Technical Challenges

Solution — Use of Inventor Assemblies (IAM) in InfraWorks allows users to select
iIndividual phasing component === [ Rxewr|

| [Nl navisworks H
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| [Nl navisworks
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Future Advancement Wishlist

v" Flexibility and more control over Intersections in InfraWorks
Wishlist - Ablility to select alignments manually to form intersection with each other and more control over traffic direction

- Automatically creates Intersection for alignments crossing each other

v Merging of Proposals in InfraWorks
Wishlist — It will give ability to merge alternative concept proposals and existing — proposed proposal for MOT study

Not available in current release. Merging of proposals used to be part of InfraWorks but not efficient

v Point Cloud Visibility on BIM 360 through published IWM model files
v Improvement in Point Cloud Feature extraction tools for photogrammetry generated Point Clouds in InfraWorks

v Reality Visualization AR/MR direct integration with InfraWorks Model
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Conclusions

Connected BIM Interoperability — Solving Real World Problems Modelling Infrastructure
Projects

v Discover the workflow for using InfraWorks, Autodesk Civil 3D, Inventor, Revit and Navisworks
v Discover the process of using Transportation Modeling

v’ Learn about interoperability challenges and preparing data for consumption

v' Lessons learned: solutions 1
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