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2. C3D & IW your bridge components.

Creating smart, custom

1] bridge components in
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1. INTRODUCTION increase efficiency for Revit
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: : .. Detailers.
. design with Civil 3D.
Passing information
CURRENT WORKFLOWS
between Civil 3D and
Overview of current InfraWorks.

workflows. New approaches
centered on InfraWorks or
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Objectives

INFRAWORKS
Explain the differences in working with IMX, FBX, and various other formats for transferring data in and out of

InfraWorks

INVENTOR
Explain differences between Inventor parts or assemblies for importing bridge components into
InfraWorks

REVIT

Identify Revit detailing capabilities based on the InfraWorks component type and data format

TIPS
Explain tips for smooth coordination between Autodesk products in the InfraWorks accelerated bridge

design process.
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Introduction: Innovative
Workflows 1in Bridge Design




Bridge Design Workflows

INFRAWORKS'

A autocap B Dynamo

2D Plans Visual Scripting 3D Modeling Engine
Challenge of ensuring Extremely flexible, Easy learning curve, relies
latest design in all moderate/steep learning on familiar tools, easy to

documents curve. visually communicate.



InfraWorks Bridge Design Workflow
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« What to do when with which software
- Best way to export/import ] B BIM 360



Civil 3D, GIS and InfraWorks:
Early Stages of Design



I Model Builder O X I MNew Model b

MINNESU LA
SOU@KC@ G, Road ') Settings
O MICHIG
OMIN
WY < IOWA Mame:
L Description:
ILLINOIS
b UNITED STATES INDIANA . E E a
COLORADO KANSAS
MISSOURI
KENTUC
OKLAHOMA TENNESSEE Area selected : 55,682,061.11 sg.km
® Collaborate:
ALABAMA
] \ AL, sl d SEy Work Local:  D:/Temp/WheelerBerryMills 3/
L LOUISIANS Model Name
NS \
\\ Coordinate System:
=~ Used to georeference model data. To get started quickly, choose LL84. To increase
Gulfof Mexico accuracy, or if you plan to send InfraWorks model data to other applications like Autodesk
Civil 30, choose a projected coordinate system.Once you create this model, the coordinate
. system cannot be changed.
b Bing MEXICO ' = n0UMiesE o000 m Which coordinate system shoul

Coordinate System

Model Builder New Model

Obtain initial contextual data quickly « Already have more refined contextual data?
* Aerial « Less cleanup; no need to create proposal w/ MB context
* Terrain deleted
« Buildings * Preferred for 2021.0 and earlier
* Roads
 Water



Excel

C cviL3D (—) | INFRAWORKS

k \/ vAuLT < | INVENTOR

3 30S MAX /

Civil 3D: Refine Base Plans and Design Roads

1. Review GIS DATA 3. Prepare TOPO surface

2. Convert survey data to GIS/surface 4. Design road alignment/corrido



Common

Property

Review GIS Data

Common
External ID
Name

Description
Tag

User Data
Stylization
Manual Style

Geo Location

Source

Value

Featld

SHAPE Leng
SNOWROUTE
SRTYPE

CTril ACC

STNAME
LHIYMITIL N

STREETID

« How IW handles GIS data
 View source datain C3D

« Map schema, extending schema as
needed.

e ArcGIS connector

Table

Script

=TT
i
ADDRKEYS LFROM LTO RFROM RTO PRFIX STNAME STTYPE PSTFIX STNA
2575 850 898 851 899 <Null> Berry Mills | Rd <Null> <Null
2575 650 698 651 699 <Null> Berry Mills  |Rd <Null> <Null
21876 0 0 2053 1721 <Null> | Wheeler Bivd East <Null
15973 88 110 il

KA Drainage End Structures

W :
», Intersections

E Land Areas

F&J Railways

' ‘ Roads

Create Subset...

Add Extend Schema...

Set Default Tooltip...
Set Default Link...

Display Name

Category

Attributes

Name:

Display:

Type:

| Feature Class N...

ROADS_MonctonOD =
Roads_MonctonOD

Transportation

STNAME
StreetName

String




Process Survey Data

- Import points
- Create survey topo surface
- Generate line work

- Add lines as breaklines to EG
surface

- Export point and line objects
required as SHP files*

- Why SHP files instead of overlay

B Export - C\Users'jae. bwon\.\test.shp

Selection | Data | Options |

Object type

(®) Point () Line
Select objects to export

(®) Select all

Filter selection

() Polygon

() Select manually

() Text

i




€ Surface Properties - EGSurface O X

Prepare TOPO SUIfaCeS™ | o vews o fsuses

Definition Options
Build

Data operations €3 Watersheds

EJ@ Definition
5 @ Boundaries

Edit operations

~ €Y Breaklines
é?g Contours

DEM Files
Drawing Objects
« (3D surface definition options, Edits
. Point Files
operation order Point Groups
. Point Survey Queries
° Export COmpOS'Ite surface Figure Survey Queries
o DWG §4 N
o LandXML WheelerBerryMills Support
*S LidarSurface.dwg
o GeoTIFF (preferred for large ™ LiderSurfaceorml -
surfa CeS) L] L?darSurface.xml.aecc.pT\t 22.6 MB
LidarSurface.xml.aecc.tri 45.2 MB
“7| nb_2017_2628000_7456000.laz Synced Vi 60.5 MB
F¥3 nb_2017_2628000_7456000.xyz Synced V1 65.5 MB
1 WheelerBerryMills.rcp Synced V2 1.14 MB

= WheelerBerryMills LidarSurface.tif




Design Alignments and
Corridors

” Home  Insert  Annctate Modify  Analyze View  Manage  Output  Survey  Rall  Transparent | InfraWorks | C

e C3D vs GIS centerline data or IW
. L [ L|J L &L

Component Launch Exchange Settings | Open Modeljlmport IMX  Export IMX Product Page
Autodesk InfraWorks
« IW as reference: open model* Run Import Export  Leam

« Alignment/Corridor design in C3D*

« Open DWG vs export IMX




InfraWorks Bridge Design
Overview

* Create
« Edit

* Reuse
* Analyze

* Visually communicate




InfraWorks Bridge Design
Overview — Tasks Demo’d

CREATE 12. Send bridge parameters to Excel
1. Create a bridge by station 13. Update Excel and update bridge

14. Create a new bridge template

EDIT

1. Select bridge template ANALYZE

2. Change number of piers 1. Run line girder analysis

3. Reposition piers and set skew 2. Run refined analysis

4. Inspect other parameters

5. Change girder type SHARE

6. Apply change to other girders in group 1. Create snapshot

7. Create section plane for girder and adjust parameter 2. Export a video of a storyboard

8. Create a duplicate girder style 3. Create and mark up a shared view
9. Add a new part size column 4. Export FBX for rendering

10. Export/import settings to/from json 5. Publish/update model for consumption by Revit

11. Set girder to newly created size
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Custom Bridge Components: Inventor

 When stock components are not enough

« Design custom bridge components in Inventor



Customizing Bridge
components, using Autodesk
Inventor



Custom Components — Where to Start?

You have choices.... Both items listed below assume you are familiar with Inventor.

« Option #1; Start from scratch: You can start with a simple, basic part, create the “required parameters”,
do some extrusions and see where things go.

« Option #2; Reverse engineer: Copy and Edit existing bridge component

« ** Either way, you will need to be aware of the “Required Parameters” by Infraworks **



Custom Component — Required Parameters

PIERS ESSENTIALS (PIERS) ABUTMENTS
PierHeight PierCapTopLeftSlopeInPercentage CLBearingToBBW
PiercapRightWidth PierCapTopRightSlopeInPercentage LeftWidth
StepHeight
PiercapLeftWidth Z 2 SeatDepth
(and more) SeatOffset
DECKS
BearingAssemblyHeight
ExtraHeight LeftWidth
GirderSoffitLongiSlope RightWidth
GirderSoffitTransSlope NOTE: This is only a partial list of required parameter. See
PiercapLongiSlope Infraworks Help Files for further info.

PiercapTransSlope



Custom Components — Reverse Engineering

COPY INFRAWORKS STYLE e
s U = o

Use the Duplicate Icon in Infraworks Style Manager to Copy an existing Style
Duplicate the selected style.

EDIT STYLE !
“ %

Use the Edit icon to change and reveal the path to the existing model

=) ¢

Edit the properties of the selected style.

SAVEAS IN INVENTOR

Open the File from Browser and once in Inventor, do a SaveAs and save the file in your

Project workspace.




Custom Components —
Reverse Engineering

Use Inventors intuitive interface along with its full 2d
and 3d parametric modeling to creating simple and
flexible models.

* Create 2d Sketches on flat faces or work planes.

« Use Extrude, Revolve or other to turn your sketch
into a 3d feature.

e Use Parameters to create “what if” scenarios

———
g .
Y

ropertes X
Extrusion44® > Sketch7¥

v Input Geometry
Profiles k[ 1 Profile
From R £%1Face
v Behavior
Direction R X | X
Distance A (Between)
To R %1 Face
¥ Output
Boolean A - ||
v Advanced Properties
Taper A ’0.00 deg
T w [ ome

Feature Properties

Stiffener

-------



Custom Components —
Reverse Engineering

Autodesk created a special plug-in for Inventor, called
the Infrastructure Part Shape Utilities.

e Download from Autodesk account
 Found on Environments Tab once installed

« Allows for Publishing of many different types of
Infrastructure parts.

« Publish in a different folder than original model

- 3 S et R S
- A" e
- v - -, - ot
” > gL o | # {7 oo T
- OTHNCHL ML LG G

2 Point Export Template Finish
Infrastructure

rt template model

Select folder

—

, IO, S
B\ - v A -

e s

A
L3 ’l‘%'



Custom Components -
Reverse Engineering

Description  MyPier

Units mm

Diomain Bridge

You can import an Inventor published file by using the Companent type Pier

Paramefric parts have certain parameters that are required in order for them to be used in InfraWorks.
These must be marked as 'Key' when exported from Inventor.
I n fra WO rkS Sty le Pa lette . See the list of required parameters below, or the help docs for more information.
PierHeight
PiercapLeftWidth

PiercapRightWidth

g 8
- »

« Add a Style making sure to Add a new stye.

pi C k t h e corre Ct I nven tO r M o) d e l Model Details  PartSizes  JI Appearance

Set Priority

« Confirm Required Parameters ANV

Fa R Export Import
. . Label Toolti
» Confirm Domain and Component Type | ~Tooltip
PierHeight Pier height Height of pier based on vertical profile of road
TopOfPierCapVertOffset Vertical offset Vertical space between the top of the pier cap and the bottom ¢

 Make changes to UI Appearance (for best user

PiercaplLeftWidth Width: Left

ex p e r'i ence ) PiercapRightWidth Width: Right
PierCapSectionWidth 1 Width: Front
PierCapSectionWidth2 Width: Back
PiercapDepth Depth
HasRoundedPiercapEnds Has rounded ends
PiercapTaperedEndLength Tapered end: Length
PiercapTaperedEndDepth Tapered end: Depth

PierCapToplLeftSlopeInPercentage Slope: Left Percent slope of the pier cap to the left of center line.

'

- - Y o g - - - - 1 | - =l — = - i — - - H - - - H




Custom Components —
Differences in Modeling

Not all models are create alike. Inventor has the ability
of creating single body parts or multi-body parts as well
as assemblies (collection of parts)

* Single Body parts only have 1 solid found within,
regardless of the number of Features used.

« Multi Body parts are the same as single body,
however each feature could be a separate solid body.

 Assemblies on the other hand can use either single

body parts and/or multi body parts to bring (and
hold) parts together.




Custom Components —

Differences in Modeling Single Body

Not all models are create alike. Detailing or the ease of e ~— o =
detailing is very important in a proper bridge modeling O | 0.00 “>
workflow.

- Single Body parts can have a visual issue when
detailing takes place. Because there is only 1 solid, R W———

when a section is done, all parts are blended

together. This causes further work for the Revit = &= =
Detailing. (Foundation and Casing example) o -
« Multi Body parts and Assemblies on the other hand E/Iaurlttglligdy
create a separation between the different parts as Assemblies
this is the way they were intended to be. This can
reduce the effort required for detailing in Reuvit. | < Level 1 a

"



Custom Components — Reverse Engineering

DEMO



Bridge Detailing 1n Revit




Importing Infraworks Data into Revit

Previous workflows of importing data from Infraworks to Revit and modifying design have changed.

Old workflow

- Design in Infraworks

- Export data directly to Revit

- Modify design and detail within Revit

New Workflow

- Design in Infraworks

- Export data and import within Revit

- Modify design in Infraworks and re-export data back to Revit

- Add additional detailing (annotations, rebar etc.)



Map Revit Categories

 New categories to better support bridge design in
Revit have been added.

» This feature supports the Civil Structures Workflow
with Autodesk InfraWorks and Revit.

* This update includes a new filter for the
infrastructure category, making it easier to find and
use infrastructure-related categories.

* Prior to importing the bridge design files, you can
“Map Revit Categories” based on the Infraworks
export settings.

| Map Revit Categories

¥  EBndge

Deck
Abutment
Girder
Bearing
Pier
Foundation

Generic Feature

Cross Frame

L Tunnel

Clear Overrides

Bridge Dechs

Abutments

Girders

Bearings

Fiers

Fier Foundations

Generc Models

Cross Bracing

Generc Models

OK

Cancel




Properties X Level 1 fig {30} X

Verify the Data

Foundation 3 -
Pier Foundations (1) w Edit Type
Structural oA
Rebar Cover Interior (framing, columns) -

Dimensions “
[Casing] CasingCount_Footin... {3 :

s P

* Once the bridge design has been imported, wecan | (Cosing] CosmgCoun Footi. 8~ "~ _

..... [Casing] CasingDiameter 00000 L
o o [Casing] Casinglength_total  |15.0000
verify the data closer by selecting the elements. ﬁﬁ:IF?%Eiﬁgﬁlfi?ﬁ%ﬁ%ﬁiﬁﬁgﬁ@?‘}ﬁ%ﬁ%ﬁs{%ﬁiiﬁ%ﬁ%ﬁﬁﬁ%ﬁ%ﬁEﬁ?ﬂiﬁ?ﬁ?ﬁ?ﬁfﬁﬁffﬁﬁﬁﬁfﬁfﬁﬁﬁﬁffﬁ:ffﬁﬁﬁffﬁfﬁﬁfﬁfﬁfﬁﬁ?ﬁﬁf?
[Casing] Casing5pacing_Footi... | 1.0000
] 1 [. EE'Ei'rl{i']mifé'EiﬁiﬁEEE'i'HE':ﬁE[Eifi':'.':ﬁﬁﬁﬁﬂ ...................................................................... .....
 Parametric data from Infraworks will be present [Footing] ColumnDepth 2000
 [Footing] ColumnSpacing =~ 130000 @@ @ i)
=5 ﬁﬁﬁﬁﬁﬁﬁﬁ

in Si de the R ev'i t en Vi ronment. [. FDDt'”Q]F””t'”QDEPth ...................................................................... .....

NN AR R A R AR R R R AR AR A R AN E R AR AR AN R E R E R 8 RN AR AR AR R AR AR AR R R R AR AR NN RNR R NRERANRREARRRRDRREED

sy P

e The wa ye lements are created Wi th in Infr aworks Wi n { EEEE:EEEEE:%::E;;;15 ..................................................................... .....

be designated by a part type parameter in Revit.

» Single body vs Multi-body vs Assembly, do import
differently within Revit.

. . Marme :Foundation 3
« An “Assemb lyn pa rt ty pe is the recommended o ptl on i :
Phase Created ‘Mew Construction ..... |
as you @ ain more control of individual elements to G‘;’:'E*:EIDEF”“““E"”“”E ....................................................................... 2
.. ce Parttype ~ Asy-Footing 0
add additional detailing. © I .. J— -
..... : at&gralnﬁ'et
Heightaboveground 100000
Skew e v
Progerteshely - B a0 HOG XGRERS o @4

T hirl- +n celart TAR far albocrmatar T TRl adde SHIET vncalartc



Modifying the Design

* To modify the design, this will be done in infraworks.
- Parametric data is modified within Infraworks and exported out.

 The link between the Infraworks data and Revit data will “Check for Updates”.

R iz Autodesk Revit 2021.1 - IW to Revit - 3D Vi

Architecture  Structure  Steel  Precast  Systems _ Inset  Annctate  Analyze  Massing & 5ite Collabeorate  View  Manage  Add-lns  CTC Software  Modify -

' iy~
b A Check for Updates add m

Moadify Adwvance Sty Check for| | Category Impart Fermlt  Conwvert RFEA
Extensig s | Updates | | Mapping to RVT to Formlt

Select = Advance Steel Extension elransmit ol Formlt Converter
=" Check for Updates

EHRZ-R-7-r0 2-F @A @-0 3% G-+ Check for updates

Press F1 for more help
Properties X Level 1 e = 2= x

@ 3D View -




Reinforcement and Detailing

* Once the data has be updated, additional

reinforcement and detailing can be done within Revit.
« 3D views, sections etc. are created.

 From these views, annotations and rebar
reinforcement can be added.

4 .26

3.000

400 x 400

KEY TYP.

10.00

.50 -

0.7

.50

.50

.50

.50

0.7




Revit Annotations

» Using the “annotations” tab, dimensions can be added to the views.

- In addition to dimensions, detail lines, regions and components can be applied to the model for
further detailing.

Architecture  Structure  5Steel  Precast  Systems  Inset Annotate  Analyze  Massing & 5ite Collaborate View  Manage

| AFARS A 2N T O R B

Modify| Aligned Linear Angular Radial Diameter Arc Spot Spot Spot Detail Region Component  Revision  Detail _ Insulation
Length Elevation Coeordinate Slope  Line N T Cloud  Group
Select = Dimension = Detail

—

Add-lns  CTC Software Modify e

ABC [1A° l.@ ]—l/ + “{E.;']Uiew Reference l—L‘I_‘ |+ r‘l;—-ﬁlrea
A > >

0 Multi- Catego Room Tag 120 Tread Mumber
Text Check Find/  Tagby Tag i Ao ['IEI" 9 & Keynote i Symbol
Spelling Replace Category Al .[':’E, Material Tag @, Space Tag ‘?.i" Pulti- Rebar ~ T s— Color Fill Legend @ Fabric
Text u Tag = Celer Fill Symbol



° ° f
| {e V-I t | te] I I O rC e I I I e I I t assing & Site Collaborate  View  Manage  Add-Ins  CTC Software  Modify | Place Free Form Rebar -
- i | .0 Layout  Single
* . b A ¥ 9
< BNQ W |X &8 %

Cuantity: |1

o Febar Sketch |Free Form | [Aligned [ Surface Path | Seleckt | Clear
4 S Rebar | Rebar Qﬁ Multiple| 5clection Spacing
View Measure Create Placermnent Methods  —OErigmeem type. Mode  MNext  Multiple selection Rebar Set
* Rebar Reinforcement elements (rebar, hooks etc.) are _

also applied to the model for detail.

« The typical approach is to use the native Revit

reinforcement tools.

* Free form rebar is a great way to add rebar to very
unique shapes that come from the Bridge Design.




