











2.2 Thematic Mapping of Linear Objects with Object Data

i For this exercise you should be in the Planning and Analysis workspace.

In this exercise, you will display the sewer pipes in different colors according to the size
field in the object data table.

1. Open Sewer Theme.dwg from the class dataset folder.

2. |If the Task Pane is not visible, at the B ity Map: [ Dot 3 &
command line enter MAPWSPACE. o b
BE
3. At the command line, enter ON to [ = p—— &
display the Task Pane, which includes P New Group b
the Display Manager. B8 = ey Textiayer... £
4. Inthe Display Manager, click the Data 7 2 Load Layer... =
button, and select = Add Drawing 3 Buk Copy. . .
Data = Drawing Layer. {h Object Class. .
Add Point Cloud Data *| & Topology...
o E‘ Raster Image. ..
=
&
=
=
@ % Query Current Drawing. ..

wz._'% Query Source Drawing...
E Query Topology. ..

@@ Attach Source Drawings...

5. Enable the layer SAN_PIPE_MAIN in the Select Layers
dialog box.

6. Click <<OK>>.

Page 25



AUTODESK
UNIVERSITY

\ 4

Notice data layer San_Pipe_Main now
appears in the Display Manager.

A layer in the Display Manager is different
than an AutoCAD layer; it is the name of a
data source and where you manage its
properties.

7. Click on the new feature layer
and then click on the name
San_Pipe_Main, and change
it to Size.

8. Inthe Display Manager, right-
click on the new feature layer
Size and select = Add Style
= Theme.

Bl & x

% Task Pane

Display Map:|Default e m
=
i
8- %@
J [t
Data Style Table Tools Maps ]
5
= B
| £Z Draw Order o
| 2
r B s-
o= % Collapse
= Mzp Base Data »
f e & ety
o¢ cut € Hatch
[ copy Ay Text
Raster
5¢ Delete ' Annotation
@ Rename

Symbol

This opens the Thematic Mapping dialog box. Here you will set the criteria that control the display of the
objects in the Display Manager. In this example, you will apply different colors to sewer pipe lines based
on values found in the Size field of the Object Data table.

9. Confirm that A set of specific values is selected from the Theme type: drop-down list.

10. Click <<Values...>> to open the Thematic Values dialog box.

11. In the Thematic Values dialog box click the More button <<...>> to the right of the Obtain

from field.
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12.

13.

14.

15.

16.

17.

Expand Object Data in the Choose
Data Expression dialog box.

Expand the Sewer_Pipe_Data object
data table, and then select Size.

Click <<OK>> close the Choose Data
Expression dialog box, and add the
expression, :Size@Sewer_Pipe Data,
to the Obtain From: field in the Thematic
Values dialog box.

Click <<Read Data>> to display all the
values found in the Size field of the
Object Data table.

Right-click on one of the values and
choose Select All.

Click <<OK>>.

This takes you back to the Thematic Mapping dialog

box.

A Choose Data Expression >
Expression:
[#-E Propeties | Ok |
B@ Object Data
= Sewer_Pipe_Data Cancel
Help
i - Sewer_Structures
@ Block Attributes
-2 Object Properties
A Thematic Values *
Data Values
Obtain from: lgnare:
|:Size@Sewer_Pipe_Data |
MNomalize by:
| | Read data
Select specffic values:
Value Count ~
10 2
A 12 24
15 15
18 8
24 9
4 2
6 58
A2 200 M
Cancel Help
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A Thematic Mapping X

Data Values
Theme type:

A zet of spedific values v Values. ..

Thematic details

Value [ color [ Linetype [JLineweight |[] Plotstyle
10 BylLayer
12 BylLayer
15 BylLayer
18 BylLayer
24 BylLayer
4 BylLayer
] BylLayer
8 BylLayer
£ >
) Ramps
[Hide unused columns o »
Reds
Greens
Blues
Land
Hydro

Pastels
18. Enable the column Color to activate the Ramps section.
19. Select Rainbow from the Ramps drop-down list.

Color ramps are predefined sets of colors you can use to quickly assign a different color
to each of a range of values. Once set, you can easily modify any color selection(s) to
customize your map.

20. Click <<Done>>.

The drawing is now displayed showing the pipes colored according to their size.

Bonus Exercise:

Using the same drawing create a second Thematic Map of the pipes colored by Material.
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2.3 Thematic Mapping of Polygon Features

{é} For this exercise you should be in the Planning and Analysis workspace.

In this exercise, you apply a theme to the Parcels feature class based on Land Values.
You then insert a map legend in the drawing.

1. Open Parcels Theme.dwg from the class dataset folder.

2. Inthe Display Manager, select the feature layer Display Map: |Dafal -
Parcels and then click the Style button. [ 5
ES
. . il z
This opens the Style Editor palette. Table Tools Maps A
| g Draw Order E
&
= [ 23 Sanitary Sewer §
F [ ) Sanitary MH
O Sanitary Lines §
I racels §
- Map Base
w O Default .
= o
= £
> a
;:_[
A e

3. Inthe Style Editor palette, click <<New Theme>>.

This opens the Theme Polygons dialog box, where you create a theme, such as applying
a different color value to each range of land values, resulting in a thematic map.
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4. Setthe Property to LANDVAL.
5. Set the Distribution to Jenks (Natural
Breaks).
6. Setthe Number of rules to 5.
7. For Legend Text, enter Land Value.
8. Click <<OK>>.
9. Close the Style Editor.

The parcels in the drawing are themed.

Lesson Review
In this lesson you created a theme to better visualize the pipe diameters in the sewer system. You then
created a thematic map of the parcels based on land values. This drawing can now be printed and

provided as a map to the Planning department, or used in City council meetings.

Therme Layer >
Create thematic rules based on a property (7]
Property: LANDVAL ~
Minimum value: |D |
Maximum value: [8822640 |
Distribution: Jenks (Natural Breaks) v
Number of rules:
Replace existing rules
Style range: .‘
Create legend labels
Legend text: <Enter the legend label= |
Legend format: <L abel text> <min=to <max: ~
[] Create feature labels
Label:
Reset Cancel
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3 Export AutoCAD Geometry to Different GIS Formats

Exporting Data Concepts

Data exported from Civil 3D to other GIS formats includes standard AutoCAD geometry,
attributes and coordinate systems. As with the import of GIS formats, Civil 3D attempts to
maintain the integrity of the data as closely as possible within the target format and file.

q Civil 3D objects such as alignments, profiles, parcels, etc., are not
exported with this command.

The nature of GIS data is similar to databases even if the data is in a file format. The
adherence of standards and classes is more stringent in GIS formats than is typically
required in an AutoCAD drawing. AutoCAD, and Civil 3D allow objects to be incorrectly
placed on different layers, attribute data entered without business rules and so on. The
exception to this is Object Classes that do incorporate standards similar to a typical GIS
format.

Because of the expectation of specific standards in other GIS formats, it is important to
verify the standards and integrity of the outgoing Civil 3D file before performing the actual
export.

Target File Types

Target file types have different characteristics and the export is context-sensitive to the
output type. For example, when exporting to ArcView Shapefile format, only one type of
geometry and class is accepted by the target. On the other hand, the Autodesk SDF file
allows multiple classes exported simultaneously and multiple geometry types included in
each class.

ArcView Shapefile
The following illustration shows the object type attribute permitted when exporting to an
ArcView Shapefile. Only one type of geometry type is allowed.

h; Export - C\.\Parcels.shp % |

Selection | Data | Options |

Obwact e
Poank Line @ Polygon Tend
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Autodesk SDF

The following illustration is an example of an Autodesk SDF file export. In this example,
multiple classes are created and each can contain point, line, and polygon object types.

| Selection  Faature Clas | Options |

Choose how to onganize the sslected drawing objects
Cibject 1o Feature Class Mapping
 Creste & sngle class from all sshected obyects

@ Create muliple classes based on a drawing chjsct

Drawing objectto use:  Layer -
[ Codart Atrbutes | 2Hect propesties and atiibutes to export to al feature
Drawing Object Feature Class | Geometry |
il 0 |Pont+Ling+Palygon
& Water_\ahes Water_\ahes | Point+Ling+Palygan
o WATERLINES WATERLNES | Pont=Ling+Palygan
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Exercises: Export to an ArcView SHP file

In these exercises, you begin in a drawing with parcels and Object Data that contains the
parcel data. You export the parcel map to ArcView SHP file format. During the export,
you map Object Data fields to the .dbf file.

You do the following:

e Export polygons to a SHP file.

3.1 Exporting Polygons to a SHP file

i For this exercise you should be in the Planning and Analysis workspace.

In this exercise, you will export closed polygons with attribute data attached from an
object data table. This is similar to exporting lines or points that have object data or
external database data attached because the data is attached to the polygon instead of a
centroid.

1. Open Taxlot Polygons.dwg from the class dataset folder.

2. Use the Properties command to view the Object Data attached to the parcels.

3. Notice the object is an MPolygon.

4. Atthe command line enter: Command: MAPEXPORT.

5. Nauvigate to the class dataset folder and open the folder called Export.
6. Select ESRI Shapefile (*.SHP) from the Files of type: list.

7. Enter Parcels for the File name.

8. Click <<OK>>.
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The Export dialog box opens, where you
select the types of object to export. In this
exercise you will export the parcels
represented by the polygon object type,
and the linked data.

9. Choose the Polygon option in
the Object type section.

10. Click the Select Layers button

in the Filter selection

section, to select layers.

11. Select the Taxlot_Polygon
layer to only export the parcel
lines.

12. Select the Data tab.

A Export - CA\DATASETS\. \Parcels.shp

Selection ] Data ] Opdions]

Object type

() Paint (2 Line
Select objects to export

(®) Select all

Fitter selection

(®) Polygon O Text

(D Select manually g.;l\h

Layers: |Taxlot_Polygon

Cbject Classes: | E
Select polygon topology to export
Name: <Nonez
Group complex polygons o}
Saved profilas
Current profile:
Load... Save...
o Heb

Automatic selection
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13. Click <<Select Attributes>>. A Export - CADATASETS\\Parcels.shp *
Selection  Data lOptions ]
Data
Choose attribute fields to build table for export
Source Field Qutput Field
[ Create unique key field: AdMapkey
Saved profilas
Current profile:
Load... Save...
Cancel Help
Automatic selection
14. In the Select Attributes dialog box, expand A Select Attributes %
the Object Data option. oresson
15. Select the Parcels object data table. :g el Lok |
E Cancel
This will export all the fields in the Parcels object data &[] Object Propeties
table. This dialog box also allows you to drill down and fEr
only export selected attributes, but in this case you will
export all of the fields.
16. Click <<OK>> to add this information to the
Data tab of the Export dialog box.
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17. Select the Options tab.

Here you have the option to assign a
coordinate system to the exported data.

The option to Treat closed polylines as
polygons is used if the polygons are closed
polylines instead of MPolygon objects like
you have in this exercise.

18. Click <<OK>> to export the
data.

A Export - CA\DATASETS\. \Parcels.shp

Selection] Data  Options
Coordinate conversion

Mo coordinate system assigned to cument drawing.

Mo coordinate conversion will be peformed.

Convert coordinates to: @

Other
[ Treat closed polylines as polygons

Drriver Options....

Saved profiles

Current profile:
Load... Save...

OK Cancel Help

Automatic selection

An Export Progress box opens to indicate progress as 1072 objects with associated data

are exported.

19. Open Windows Explorer and navigate to the Export folder in the class dataset.

Notice that the SHP file and all associated files, including Parcels.dbf, have been created.

If you have a way to view shapefiles, such as ArcExplorer or ArcGIS, you can open the

file and verify the export.

20. Close the drawing without saving any changes.

Lesson Review

In this lesson you exported AutoCAD drawing objects to a Shapefile. These files can now
be used as a feature source in Civil 3D, and in many other applications.
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4 Export Civil 3D Objects to Different GIS Formats

Exporting Civil 3D Objects as GIS Data Concepts
Types of Civil 3D objects that can be exported:

e Points

o Alignments
e Parcels

e Pipes

e Structures

All of the Civil 3D objects from the list above that are in your drawing will be exported,
even those on frozen layers. There is no way to be selective with this command about
what is exported.

The geometry of the Civil 3D objects will be exported along with all of the data created for
those objects in Civil 3D.

When exporting Civil 3D objects to GIS data the only file format available is the Autodesk
SDF file. If you need to provide the data to someone in a different format you can use the
Bulk Copy command to convert it. The Bulk Copy command is covered in Chapter 9.

Exercises: Export Data from Other GIS Formats

In these exercises you will export Civil 3D objects and their associated data to an SDF
file. This SDF file could then be used in other applications or converted to another format
using the Bulk Copy command.

You do the following:

e Export Civil 3D objects to an SDF file.
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4.1 Exporting Civil 3D Objects to an SDF File

s For this exercise you should be in the Civil 3D workspace.
1. Open Civil 3D Data.dwg from the class dataset folder.

This drawing contains Civil 3D Points, an Alignment, and Parcels.

2. Select Ribbon: Output =
Export = Export Civil
Objects to SDF.

E S »

Export IMX Export to Export Civil 3D
LandXML  Drawing

@ Export Paints | Export Civil Objects to s[[y
O Transfer Points () Export to Storm Sewers
Export to HEC RAS [ Export to 3ds Max

Export

A Exportto SDF

SDF file name:

| C:\DATASETS Rick Elis\CI125476-L\Civil 30 Data, sdf

Drawing Coordinate System
Categories:

USA, Oregon
Available coordinate systems:
NADZ27 Oregon State Planes (Polyconic), South Zone, US Foot
Coordinate systems code:
OR-5
Selected coordinate system information
Description:

| MADZ27 Oregon State Planes (Polyconic), South Zone, US Foot

Projection:

[m

Datum:

[naD27

Cancel Help

3. Confirm the SDF file name is set to Civil 3D Data.sdf and it is located in the class dataset

folder.

Notice the coordinate system of the drawing is included in the SDF file.

5. Click <<OK>> to export all of the available Civil 3D Objects in the drawing to the new SDF

file.

The command line reports the quantity of each of the exported objects, by category. This
command exports only the geometry of the Civil 3D objects and does not include labeling

or stylization.

In this exercise you exported Civil 3D objects to an SDF file that includes both the
geometry of those objects and the data that was created in Civil 3D. The SDF could be
used in another program or even converted to a different file format using the Bulk Copy

command.
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4.2

Bulk Copy from an SDF to an SHP

In this exercise you will use the Bulk Copy command to create a shape file from the
parcels in the SDF file you just exported.

{?r:} For this exercise you should be in the Planning and Analysis workspace.

1.

2.

Continue working in the drawing Civil 3D Data.dwg from the previous exercise.

In the Display Manager, click the Data button and
select = Connect to Data... .

The Data Connect palette opens.

. x
< Display Map:|Default Vl
e L
E —
=R
= [ 3
_E- E x HJ
|2 |[Bat = Connect to Data. ..
o £ New Group k‘
o -
° Es 42 New TextLayer..,
w —
[«
g
L7 <% Load Layer...
78
¥ = Bulk Copy
DE Add Drawing Data 4
g Add Paint Cloud Data ’
-
2
=
2 &
=1 -
v
7
'—

X
Data Connections by Provider [7] Data Connect hel b

2 Add ArcGIS Connection 05Geo FDO Provider for SDF o

£ Add ArcSDE Connection Add a New Connection

£ Add Enterprise Industr}r Madel C Read/write access to Autodesk's spatial database format, a file-based

£:d Add MySQL Connection personal geodatabase that supports multiple features/attributes,

£ Add ODBC Connection spatial indexing, and file-locking.

£ Add Oracle Connection Cennection name:

£ Add PostgreSOL Connection |C|\ri| 3D Export |

(5. Add Raster Image or Surface Col 3 p

98 Add SDF Connection ourcele T

&L Add SHP Connection |C:\DATASETS\R|ck Ellis\C1125476-L\Civil 3D Data.sdf | E

3 Add S i i

L) QL-Ser\rer Spat!al Connecti

% Add SOLite Cennection

R Add WFS Connection

A Add WMS Connection
5]
=
=
=]
o
=<
ke
P

< > A

Select Add SDF Connection.

Change the Connection name: to Civil 3D Export.

Browse to the class dataset and select the file Civil 3D Data.sdf that you created in the

previous exercise.
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6. Inthe Data Connect palette, click <<Connect>>.

- T
Data Connections by Provider [Z] Data Connect hel l'
54 Add ArcGIS Connection SDF %
- Add ArcSDE Connection Clvil 30 Export (C\DATASET S\Rick Ellis\C1125476-L\Civil 3D Data.sdf)
£ Add MySOL Connection
2 Add ODBC Connection Available sources in this connection, Select ltems te add to the map as lay
£ Add Oracle Connection (0) Edit Coordinate Systems | ) Refresh
£ Add PostgreSQL Connection —
L Add Raster Image or Surface Col | 2chema Coordinate System
7. Add 5DF Connection = [] Civil_Schema
B TR Clvil 3D Export 6D Alignments OR-5
4 Add SHP Connection lei Parcels OR-5
F Add SQL Server Spatial Connecti [ Pipes OR-S
4 Add 50Lite Connection 163 Points OR-S
A Add WFS Connection [ Structures OR-5
3 Add WMS Connection
<7 Add to Map -~ |
Map Coordinate System
OR-5
NADZ7 Oregon State Planes (Polyconic), Seuth Zone, US Foot
Foot E
=
=
DiscomectfromFeswe S~~~ §
]
oL
To reconfigure this connection, disconnect, and =
< 3 | then edit the information. =
A

You will see the connection has been added and the list of objects it contains. There is no need to add
them to the map as they will only be used as the source of the data in the Bulk Copy command.

- T
Data Connections by Provider [?] DataConnect hel "
F2 Add ArcGIS Connection 05Geo FDO Provider for SHP o
£ Add Enterprise Industry Model € Read/write access to spatial and attribute data in an ESRI SHP file.
Fd Add MySOL Connection
F2 Add ODBC Connection
fzd Add Oracle Connection Connection name:
F:4 Add PostgreSOL Connection |Parcels |
5. Add Raster Image or Surface Col : PE—
4 Add SDF Connection ource e orioger
@ Civil 30 Export | C:\DATASETS\Rick Ellis\CI125476-L\Export From C3D |
5L Add SHP Connection
onne
Fd Add SOL Server Spatial Connecti
B¢ Add SOLite Connection
A Add WFS Connection
2 Add WMS Connection =
=
=
o
o
=
ke
&
< > A

7. Select Add SHP Connection.

8. Change the Connection name: to Parcels.
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Since you cannot directly create a new SHP file, you assign a folder that receives the
new SHP when it is created with the bulk copy.

9. Click the folder button.
10. Browse to the Export from C3D folder in the class dataset.
11. Click <<OK>>.

12. In the Data Connect palette, click <<Connect>>.

x
Data Cennections by Provider [?] Data Connect hel 9
£ Add ArcGIS Connection SHP 7
£3 Add ArcSDE Connection Parcels (C\DATASETS\Rick Ellis'\C1125476-L\Export From C30)
i Add MySQL Connection
3 Add ODBC Connection Available sources in this connection. Select ltems to add to the map as lay
£ Add Oracle Connection (5 Edit Coordinate Systems | £ Refresh
Fd Add PostgreSQL Connection -
& Add Raster Image or Surface Co Schema Coordinate System
4 Add SDF Cennection ] Default
L[l Civil 30 Export
&4 Add SHP Connection
e <7 Add to Map -
£ Add SOL Server Spatial Connecti
% Add S0Lite Connection Map Coordinate System
A Add WFS Connection OR-S
‘32 Add WMS Connection NAD27 Cregon State Planes (Pelycenic), South Zone, US Foot
Foot E
=
=
DiscomnectfomFestwre Source ~~ §
[
oL
Te recenfigure this connection, discennect, and Disconnect =
< s | then edit the information. =
A

A folder icon appears under Add SHP Connection called Parcels.

13. Close the Data Connect palette.
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14. In the Map Explorer, select the Streets connection, |x

and then click the Tools button and select => Bulk | * SE== L N =
COpy S Data Schema Table iR @ Manage versians...
T | ™ Bulk Copy...
L.y Parcels View Metadata...
B?} Current Drawing [Civil 3D Data.dwg] ;SL
----- 7 Drawings =
-7 Query Library §
.., Current Query -
BEI Object Classes .
: L0 Undefined Classes £
E7 Data Sources nC:L
1 Topologies =
= 7
z =
% 5]
8
A |
A Bulk Copy — O
From To

Source: Civil 30 Export
\ersion:

Select items to copy:

Target: Parcels
Version:

Click on an item to select a different input name:

-1y Geometry

I| Autogenerated_SDF_ID
MName

Length

{J[E] StartingStation

- [_][E] EndingStation

[ ][] DesignSpead

=M@ Parcels

[ Geometry
. |[@] Autogenerated_SDF_ID

MName
A

Area
[AE] Perimeter
QDQ Pipes

[ Geometry

.. ZChoose Property>
... «Choose Property>
.. zChoose Property>
.. <Choose Propertys
.. 2Choose Property>
.. 2Choose Property>
.. 2#Chooze Property >
[—j-{ F’aroelsi

.. (Geometry

... «Choose Property>
... Name

... Areg

- Perimeter

- <Choose Feature Class>
Choose Property=

Choose Property

Info
Class: Parcels

Source coordinate system: OR-5
Filter info: no filter

Target coordinate system: OR-5

Ignore the following errors during copying:

[ Insert errars
[ Coordinate system

[] Unmatched data or geometric type errors

Schema Mapping
Load ... Save ...

15. In the Bulk Copy dialog box, for From, select the Civil 3D Export feature source.

16. For the Target, select Parcels.

This is the empty folder connection you created for the shape file.
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17. On the left side of the Bulk Copy dialog, under Select Items to Copy, select the Parcels
feature class.

All of the properties are selected, and duplicated in the target feature class (SHP).
18. Disable the Autogenerated_SDF_ID property.

19. Click <<Copy Now>>.

20. In the Continue Bulk Copy dialog box, click Continue Bulk Copy
<<Continue Bulk Copy>>.

@ Onceyoustart Bulk Copy. you will not be able to roll back
'0' your data to its original state from within AuteCAD Map 3D.

[[] Do not show this message again.

Continue Bulk Copy Cancel Bulk Copy

21. Civil 3D confirms the number of objects that Bulk Copy Results

were copied and gives you an option to view _
a |Og [0] Data copy complete; 6 object(s) were copied.

22. Click <<OK>>.
23. Close the Bulk Copy dialog.

24. In Windows Explorer, navigate to the Export from C3D folder in the class dataset, to confirm
the SHP and all related files were created.

Optionally, you can connect back to the new SHP file to verify the integrity of the data exported.

Lesson Review

In this lesson you exported Civil 3D objects to an SDF file that includes both the
geometry of those objects and the data that was created in Civil 3D. The SDF could be
used in another program or even converted to a different file format using the Bulk Copy
command. Then you used the Bulk Copy command to create a new SHP file from the
parcel data that you exported into the SDF. Another powerful aspect of this feature is that
you can add new data to an existing SHP.

The material in this class is based on the book
A Practical Guide to GIS in AutoCAD Civil 3D 2018.
For more information go to www.cadapult-software.com/books
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