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Learning Objectives

Port content to InfraWorks for presentation to AutoCAD Civil 3

Register locations (Acquire or the AutoCAD Civil 3D plug-in) to publish to Revit
Isolate content in AutoCAD Civil 3D for more-effective porting to Revit

Export the content in a Revit-friendly format

Compact the Reuvit site

Import the site to Revit & Set the site coordinates

Register locations (Acquire or the AutoCAD Civil 3D plug-in) to publish to Revit
Port content to InfraWorks for presentation back to AutoCAD Civil 3

Recognize options for pushing to Revit LIVE, or other possibilities using 3D
rendering in the cloud to push for phone VR and VR appliances

E R N

Description

I n this session, weol/ go over the details of how
Civil 3D software, export those to Revit software and Collaboration for Revit cloud service, and

incorporate both in InfraWorks software for sharing and presenting.
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Speaker: Mike Smith, PE
Civil Project Engineer, Transportation i Rocky Mountain Area

Mike is a civil project engineer at AECOM in Denver, Colorado where he works primarily in land

development and transportation. His portfolio contains a variety of projects ranging from

commercial development, subdivisions, urban roadway design, waste water system design, and
potable water transmission/treatment. Mi ke i s an
Civil 3D template and develops custom styles, subassemblies and pipe network parts for

designs. Mike has been using InfraWorks in his design workflows for the past two years and has

successfully utilized the software on several real-world projects. He i s a member of Al
Rocky Mountain Area Virtual Reality Task Force and is considered the resident Civil 3D and

InfraWorks expert within the Denver Transportation business unit. Mike is licensed professional

engineer in the state of California.

Speaker: Ron Allen
Area BIM Manager for the Rocky Mountain Region (CO, AZ, NM, UT)
AECOM B+P (Buildings and Places) Greenwood/Denver Office.

Ron's career has been constantly evolving and refining process and production with emerging
technologies. In 1998 he had Bachelors in Architecture with undeclared minors in Art and
Computer Science.

As a BIM Tech evangelist, Ron has production experience in virtually all market sectors in
Architecture beginning in 1998. This has followed an interest since 1994 in 3D production &
modeling platforms and focus on Revit form 2006 on. Ron works with Boyd Johnson and a
talented design team out of AECOM Denver B+P to provide vision and integration of current
and emerging technologies for in house projects and provides BIM and consultancy to multiple
project types through AECOM.

In his current position at AECOM he is continuing the integration and exploration of new and
useful technologies including Databases, LIDAR, UAVs, Photogrammetry, |IOT, Electronics, VR,
AR, Model manager, Model compare, the A360 Suite including Autodesk Navis, C4R, BIM 360
Glue, Docs.

Co-Speaker: Matthew Anderle
Building Information Modeling (BIM) director for the Buildings+Places (focus on the Americas)

Matthew Anderle is the Building Information Modeling (BIM) director for the Buildings+Places
business line of AECOM, with focus on the Americas. He is a BIM and technology evangelist
with over 17 years of experience establishing global BIM workflows and standards around
content, training, interoperability, and BIM consultation as a service. His experience spans over
multiple market sectors with emphasis on large healthcare facilities, data centers, aviation,
government projects, and science facilities. Mr. Anderle serves AECOM as a leader in the
advancement and efficient implementation of BIM processes for a variety of project types. He
manages and directs large distributed project teams to successfully implement BIM
collaboration workflows, enabling global offices to work as one entity.
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Forward
This handout provides a comprehensive guide to a connective workflow between Infraworks,

AutoCAD Civil 3D and Revit. In order for this workflow to be successful, Architects and Civil
engineers must understand their respective roles to coordinate properly. Throughout the
handout learning objectives have been designated by disciple using parentheses.
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Learning Objective: Port content to InfraWorks for presentation to

AutoCAD Civil 3D (Civil Engineer)

I n this section wedl |l | e madel inth ©wl3Dtand miengeptteer t an | nfr
InfraWorks model data with your project Civil 3D data.

Create InfraWorks Model

Unless you already have a large amount of contextual data surrounding your site, | always
recommend starting your InfraWorks model from model builder. Beginning in model builder will
allow you to automatically generate contextual data which you can later parse to fit your project
needs.

Model Builder

Model builder is very simple to use. Just open up the model builder pane and navigate to

your projectbés |l ocation by either using the se
AOIl . Once youbd vetldcatian sedtheyA®Ilwsing pne of the model builder

options, name your project and assign it to an appropriate group. Once satisfied with the

AOI, model name and group. Click the create model button. You will receive an email

notification when your model is compiled.

AREA OF INTEREST

m = & oo

Area selected : 2 45 sq.km

Base Data

Buidingz  Imagery

f

AL

1 - InfraWorks Model Builder Pane

Once you receive the email notification, open the model and verify that the model has
been generated properly. You should also use this opportunity to add any additional GIS
data that you want to supplement your model with (e.g. better GIS terrain, flood
boundary shapefiles, more refined building outlines, etc.).
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2 - InfraWorks Model Created Using Model Builder

The last step in initializing your InfraWorks model is change the model UCS to the
coordinate system that youdre designing
properties pane by selecting the tools button, then the model properties button.

3 - InfraWorks Tools Button

Model Properties

4 - InfraWorks Model Properties Button

Key in your projectds coordinate system
set the UCS to the proper system. Take this opportunity to also verify other options are
set properly (i.e. design standards, model extents, etc.)

Coordinate Systems

Database: LL84 (WE534 datum, Latitude-Longitude; Degrees)

UCS: | CO83-CF ("2 4

5 - InfraWorks Model UCS
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Open Infraworks Model in AutoCAD Civil 3D

Once your InfraWorks model has been created and customized to your liking, you need to close
InfraWorks completely before you can open it in Civil 3D and extract any relevant data. Prior to
Civil 3D 2018, you had to export the InfraWorks model to a .IMX file which could then be
imported into Civil 3D. However, Civil 3D 2018 allows you to open the InfraWorks model
.SQLITE database file which is a superior method. To open the InfraWorks model in Civil 3D
use the following procedure.

1. Navigate to the I nfrawWorks tab on the Civil 3D t

urvey Points  Surfaces es e Grading  Alignm
Home Insert Annotate Modify Analyze View Manage Output Survey Autodesk 360 = Autodesk InfraWorks  Help

H FE man B

Launch Exchange Settings  Open Model Import IMX Export IMX Product Page
Autodesk InfraWorks

Run Import Export Learn

6 - InfraWorks Toolbar

2. Browse to the location where the InfraWorks model is stored locally on your computer.
Unless you made changes to the save location in the software properties, this should be
in a directory path similar to the one displayed in the image below:

‘u X |

InfraWorks model

@]

3098200 & B @G XE Vews v Toos ~

&5 OShiek [T)
Users Date modified Type

mike smith 10/29/2017 4:57PM  File folder
Ny Docoments 10/20/2017 4:57PM  SQLite Spatial Dat..
Autodesk InfraWorks Modd
Autodesk 360
309820
g Glenwood (\\USGWS1FP0001) G)
¢ mike smith (\\Denver na ascomnet com
'm (\\denver'denver\dcs‘omjects) (1)
e Denver (M.)
% Phoenc (P:)
&3 A360 Dnve (mike smith @aecom com)
€ Network
A Smith, Mike (Denver)
4 Libraries
| Desktop
| Recording
% FTP Locations

7 - Browse to InfraWorks Model Database Location

3. If possible, match your drawing coordinate system to the Infraworks model UCS. This is
not required, but it does help avoid confusion
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system, thatodés ok, Civil 3D will automatically

| To bring model objects in successfully, you must set an appropriate
— coordinate system. How would you like to do this?

The coordinate system you set should be within the extents of the InfraWorks model and
use the same units of measure as the drawing.

% Use the InfraWorks model coordinate system [CO83-CF]
Use this option if the InfraWorks model coordinate system is appropriate for the
drawing. Note that Civil 3D does not support coordinate systems that are based on
latitude-longitude coordinates.

# Select a coordinate systen{for the drawing
Use this option if you have a strong understanding of coordinate systems in your
project area.

8 - Match InfraWorks or Assign C3D Coordinate System

Set area of interest for the InfraWorks model import. This will vary from project to project,
but as a general rule of thumb you should limit the amount of InfraWorks data that you
import, as Civil 3D strug Ies with large datasets.

T

9 - Select Area of InfraWorks Model to Import

A Ref i nteol t&mck aly the data yolBvéash  import. For smaller
is typically has a negligible impact o
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6. Once you are satisfied with all the parameters, click the open model button and review
the results. Typically imported data will include surfaces for existing ground and
itransportationo, alignments
what you need. In this case,

and
the existing roadway alignments.

polylines. I

t
going to

on

weobdr e

E/Panorama Gircle

3 ssowsAY

W

10 - Imported Model Data

7. Once youobve parsed the i mported dat a, save

InfraWorks_Import.dwg) in your typical Civil 3D file structure.

8. After the drawing has been saved, create data shortcuts for the pertinent Civil 3D data
that was imported from InfraWorks.

= E’ Data Shortcuts [M:\DCS\Resources\BDL\BIM\AU-2018-Infraworks-civil3d-...
:IC% Surfaces

2-F1 Existing
@ AIW_Bxisting_Ground
" C%] Existing Grkthd

117 Data Shortcut for "AIW_EXxisting_Ground"
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AWarpo Civil 3D Data to Match I nfraWorks Data
In all likelihood, your project survey elevation data is going to be different than the topography

that InfraWorks generates using model builder. This can be problematic when you ultimately

port your design into InfraWorks for visualization, as the bust will appear as a ledge between the

I nfraWorks topo and your design topo. In this sub
between the surfaces to smooth out the transition.

As with many things in Civil 3D, there are several ways to accomplish creating this warp;
however, the method presented below will work in most situations and the principles could be
applied to other techniques.

1. Open the drawing which contains your project survey existing surface data.

2. Reference the data shiomrg c@rtodmdo tshuwer fiiaAd eV _tEkd ts t
the previous section and apply a fANo_Displayo

3. Select the boundary of your existing survey surface data. Ideally this is already a feature
Il i ne, but i f itbés not t heMBnsuwdhatthevboundarydrireed t o co
has the proper elevations by draping it on the survey surface using the
AFEATUREELEVSFROMSURFO command. Do not insert

Geolocation  Feature Line

. ;
i } X
. °

,
Elevation Insert Elevation Delete Elevation
Editor Point Point

Edit Elevations
12-AFEATUREEL E VS F'RIOmhsabdRBEtton

4. Offset the boundary feature line. You will need to use your own judgement for the offset
distance depending on the project conditions. A couple guidelines are presented below:

- Use smaller offsets (5-20 feet) when warping data around nearby streets or areas that
generally have higher detalil

- Use larger offsets (20-100 feet) when warping existing terrain or areas that generally
have less detalil

5. Use the same -
ARFEATUREELEVSF R A SetEleati
FO command to t
offset line on the
AAl W_Existing_(
surface. Insert intermediate
grade breaks. Depending on
how many grade breaks are
added, you may want to weed
the feature line. | Relative elevation to surface: 0.00

6. Add both the boundary line (if
it wasnot alreeé

offset warp line to the existing [ oK ]| Cancel ] Help

Options

| Insert |nwnt§hte grade break points

ground project surface as
standard breaklines.

13 - "FEATUREELEVSFROMSURF" Dialog Box
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Desaiption:
WARP|

Type:
[Standard

File ink options:

Break link to file

| Weeding factors

Supplementing factors

[V Distance: Md-ordnate distance:

14 - Add "Warp" Offset Feature line as Standard Breakline to Project Existing Ground Surface

7. Remove any exiting surface outer boundary def.

(V] Nondftrucﬁve breakline

M:d-ordnatg distance:
1.00'

15 - Add "Warp" Line as New Outer Surface Boundary

If you performed the above process correctly, you should end up with new data in your
project existing ground surface which essentially daylights it to the InfraWorks existing
ground surface. This will allow you to import your project data into InfraWorks with a
relatively smooth transition between the model builder data and the project data.
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NOTE: It is very important that you perform this warp well outside of your design area so
that the warping is not misconstrued as actual survey data.

16 - Existing Ground Surface with Boundary "Warp"
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Learning Objective: Register Locations Using the Autodesk Shared
Reference Point Tool (Civil Engineer and Architect)

I n this section weol |l examine how to use the

XML files which will allow the architect to establish real-world shared coordinates in their Revit
model(s).

Locate Building Onsite

Before the Civil Engineer can tell the architect where the building is in the real world, he or she
first needs him/her to tell them what the building looks like. The Civil should request that the
architect send he or she a .DWG export of the Revit Model with the following properties:

- 2D View
- Level at which the building intersects the ground
- Includes grid lines

- Set to the default Al nternal i coordinates
"DWG Export [ER)
Select Export Setup
<in-session export setup > - | D

Select Views And Sheets To Export

Preview of Floor Plan: 01 - Entry Level Export: samenbycoiectnliy T

[

22 1 Include Type Name
" %i%— A Floor Plan: 01 - Entry Level

=| IS
AR ITTTEN
T R & b

[ Next... ] | Save Set & Close | | Cancel

17 - Revit Export

Once the Civil Engineer receives the .DWG export that the Architect creates, he or she should
insert it as either an attached XREF or a block into the Site Plan drawing using a manual
basepoint entry to place it near the site. They can then use the move, rotate and align
commands to shift the building to the desired location on site. Once aligned horizontally, they
should set the Z-Value of the block to the proposed finished floor elevation at the at-grade level.
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Mame:  Arch Building Model-2018 - Floor Plan - 01 - Entry Level

Path:
Locate using Geographic Data

Insertion poirt Scale Rotation
Specify On-screen [] Specify On-screen [7] Specify On-screen

X 1.0000 Angle:

AU

0000 Y. 1.0000 Block Unit
Unit: Inches

Z 10000

Factor:
[7] Uniform Scale acier- 0833

18 - Insert Exported .DWG as Block

19 - Manually Locate Building Block at Desired Location
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