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Civil Engineering and Surveying Processes:

Autodesk® tools to help you accomplish more

Dino Lustri, P.E., P.S., ACI
D.L. Engineering & Surveying

Learning Objectives
e Learn how others start their base maps from scratch.

e Learn how others handle AutoCAD Civil 3D layering versus custom layers.
e Learn how others handle grading efforts.

e Learn how others bring together data from various sources to generate improvement plans.

Description

Attendees of this discussion will learn how others perform similar tasks during the day-to-day
operations of consulting engineering and surveying companies. There is always another way, and
perhaps the way someone else is doing it is better or more efficient than your way. The outline of this
discussion will range from using Infrastructure Design Suite software for conceptual planning efforts to
organizing your layers and detailed design efforts. Topics will include how we create our base maps from
scratch, how we separate our manual linework from AutoCAD Civil 3D software-generated linework,
how we handle grading efforts, and how we bring it all together for plan production.

Your AU Expert

Dino Lustri, PE, PS, is a consulting water resources engineer and surveyor (licensed in Ohio and Florida).
He is also an Autodesk Certified Instructor. Dino first began using AutoCAD software in 1987 and has
experienced each progression relating to civil engineering and surveying, from DCA and Softdesk
software to Land Desktop software and AutoCAD Civil 3D software. His professional experience includes
hydrologic and hydraulic modeling (HEC-2, HEC-RAS, TR-55, TR-20, and so on), as well as contracts in
construction. He has acted in the capacity of city engineer for a number of municipalities, and he has
provided expert testimonial in legal cases. Dino has provided training for federal, county, municipal, and
environmental agencies. He also has guided major utility companies, private firms, and individuals. Dino
has authored a variety of training materials and best practices for numerous civil engineering and
surveying workflows. Dino is a past president of the Professional Land Surveyors of Ohio, Cleveland
Chapter. His latest passion is laser scanning.
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Starting a base map from scratch. Base mapping: The beginning of everything.

Bringing in record map data using MAPIMPORT in Civil 3D.

There are a number of file types that aren’t native to Autodesk products that we might want to
utilize in our drawings. Some of these file types include...

*TXT, *.CSV, *.ASC, *.NEZ, *.SDF, *.E00, *.SHP,*.GML, * XML, *.GZ, *.MIF, *.TAB, *.DGN, *.CATD.DDF, *.SQLITE, *.FT

For this example we will bring in a DGN file used by a County to store tax map geometry information. In
this example, the data is stored in a different coordinate system than our working drawing. This

example will show you how to import the data, while simultaneously doing a coordinate conversion and
assigning unique layers to the levels established in the original file.

1) Launch a new drawing based on your template or a Civil 3D template.
a. Click on the QNEW button.

Or start by opening Cl110424-R Dino Lustri 00.dwg

# 1 Feature Line ~

&@° Grading -

Toolspace

Palettes =

Start +

b. On the Settings tab of the toolspace, right click the Home ‘”‘il “”r”t‘:f“i -
: . . . g #® Import Survey Data
drawing name and then select Edit Drawing Settings... ;

-¢‘ Points ~ ' Feature Line ~

i fr Surfaces ~ €' Grading ~

Toolspace

Palettes ~ Create Ground Data =
Start Drawing2*

TOOLSPACE

Active Drawing Settings View 5]

- T Genery
¢ Point
=2 Point Cloud
& surk Table Tag [lumbering...
a§iea RT.CUCK |  setecT |

@ 2. T

(IRe¢ Drzwing Settings  Dravanaz eSS
c. Assign the Zone category as USA, Urits and Zone | Transformatin |{Object Layers ||abbrevations ||ambient setings |
Ohio and set the Available Dranving units: Imperialto Mefric conversion: Scale:
i . S Survey Foot(3.37 Inches per Meter)
Coordlnate SyStem as NAD83 Ohlo Angular units: [ Scale objects inserted from other drawings Custom scale:
State Planes, North Zone, US Foot R °
Zone
(OH83'NF) Categories: ([USA.OM! ) ’:‘
Available coordinate systems: =
(053 Ohio state Planes, torth Zone, Us Foot )
. . . Selected dinate system code:
Click OK when finished. mn:‘_’r e

MAD&3 Ohio State Planes, North Zone, US Foot

=
M

Datum:
NAD83
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In lieu of the previous steps, start by opening Cl110424-R Dino Lustri 01.dwg

2) Type MAPIMPORT in the command line. (i ot Location (L2 o]
Lookin: | J.203 -] €8 & X 5 Vews - Toos -
a. Setthe Files of Type to MicroStation =] | Mame = Date modified Type  +
File (* dgn) ‘ ¥ |_)203pl.dgn 6/26/2006 3:23 PM DGN File | =
- ' 203p2.dgn 6/26/2006 3:26 PM  DGN File
‘ = | 203p3.dgn 8/22/2008 3:21 PM DGN File
. b 203pd.d 6/26/2006 3:29 PM DGN Fil
b. Browse to the data files folder and :zogz;d:: SnM 3P | DR

12/5/20079:42 AM  DGN File
9/17/2007 4:17PM  DGN File
6/26/2006 3:30 PM  DGN File
3/5/2014 B:Q““"—L DGN File

select 203p9.dgn. 203p6.dgn

203p7 dgn

c. Click OK. b

‘ \ File name: 203p9.dgn / -

@mw- [MicroStation Fie r.dgn) v]

1

8

3) Inthe resulting Import dialogue box, select Load under saved profiles and browse to the data
files folder and select Cuyahoga County DGN Import Settings USE WITH MAPIMPORT

COMMAND.IPF.
A Import - CAAU DATA\CII0424-R\\203p9.dgn ===

Cusrent drawing coordnate system Spstial fter

@ et @ Mone

- NADS3 Chio State Planes, North Zone, LS Fool

Cument display

Dever options: N

o Changing these cptians may affect the layout of the impart properties table. Define windaw =%
Impant propedies for each layer mpoded:

Input Layer | Drawing Layer Object Class Input Coordinate System | Data | Points

V] Defaut 0 | C&_DGH _Orignal 0 Hone CuyahogaRGs |_<Mone> |<ACAD_PONT>

7| Defaut_{ | _CE_DGN_Original_1 CuyahogaRGS <tione> <ACAD_POMT»

(V] Defaut_10 | _CE_DGN_Orignal_Lot_Text CuyshogaRGS | <tione> |<acAD_ponT>

V| Defaut_15 | CE_DGN_Street_Hames CuyshogaRGS <Hane> <ACAD_POMNT>

V| Defaut_1T |_CE_DGH_Street_Centerines CuyahogaRGS |_<hone> |<ACAD_PONT>

V| Defaut_1E _CE_DGN_Right_of_Viay CuyahogaRGS <Hone> <ACAD_PONT>

(V] Defaut_1e |_CE_DGN_Property_8_Subdwision_Lines CuyshogaRGs | <Nane> |<ACAD_PONT>

7| Defaur_20 _CE_DGN_Misc_Text_Armows_Elpses. CuyahogaRGS <Honex <ACAD_PORT>

V| Defaur_21 __uxﬂ_ﬂrgnnl_'ﬂ CuyahogaRGS | <Mone> _(ACAD_PQNT‘

v| Defaut_22 _CE_DGN_Sublot_Number CuyahogaRGS <None> <ACAD_PONT»

V| Defaut_23 |_CE_DGH_CE_DGH_Parcel_Number CuyahogaRGS |_<None> |<ACAD_PONT>

7| Defaut_26 |_CE_DGN_Frontage_Under_S0_Feet © <Mgne> <ACAD_PONT>

| Defaut_27 / |_CE_DGH_Frontage_Over_50_Feet CuyahogaRGs | <None> |<ACAD_PONT>

| Defaut_28 | _c£_DGN_Siceine_Dimensions C <Nonas <ACAD_PONT»

(V| Defaut_25 / | CE_DGH_Rear_Lot_Dimensions CuyshogaRGS | <tionex |<AcAD_PONTS

| Defaut_30 _CE_DGN_Orignal_30 CuyshogsRGS <None> <ACAD_PONT»

V] Defaut_34 / | CE_DGN_Tax_Page_Cel_b_Wap_Crckes None> CuyahogaRGS |_<Hone> [<ACAD_PONT>

7| Defaut_46 _CE_DGN_Former_8_Deleted_Property_Lines None> © <Mgne> <ACAD_PONT>

V| Defaut 8 |_CE_DGH_Original_Lot_Lines Hane CuyahogaRGs [ <Hone> [<ACAD_PORT>

ot poygons as cosed pobines
: Cuyahoga County DGN "
Tapot USE WITH s class defouls for out of range vakues
MAPIMPORT COMMAND iof
oK | [ Concal | [ Heo

The benefits of loading this preconfigured file is the second column (Drawing Layer) and fourth column
(Input Coordinate System). In the drawing layer column, you can assign whatever layer you want to use
and import the source drawing levels into. And the Input Coordinate System column represents the
original coordinate system of the file you are importing (i.e. dgn). You will have to know what
coordinate system the source files are in order to populate this column with that information. In this
case Cuyahoga Regional Geodetic Survey (CRGS) is a local proprietary coordinate system developed by
the County before State Plane systems were commonplace.

a. After reviewing the dialogue and replacing any missing settings in the aforementioned
columns, click OK to import the data.
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In lieu of the previous steps, start by opening Cl110424-R Dino Lustri 02.dwg

OAY CLUB BUED, N HB P Te .
4) Zoom extents to see the imported data. o 9
o
@
o]
o
o
o ;
o
TSR BAY VILLAGE MAP 203

5) The data is geospatially rectified, so if you
wish to take advantage of the GEOMAP
command and place aerial imagery in the
background, you can. Type GEOMAP in the
command line and select A for Aerial.

Please note that this command will only work if you
are logged on to Autodesk Cloud Services.

-.;'= O diustri@clevel...- ¥ A~ 9

The final drawing in this example can be viewed by opening Cl10424-R Dino Lustri 03.dwg
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Generating Civil 3D Surfaces from LIDAR utilizing point cloud objects.

A large variety of resources can provide you with LIDAR data. For this example, we will use data
obtained from the Ohio Geographically Referenced Information Program (OGRIP). The link for this site is
below.... http://ogrip.oit.ohio.gov/Projectslnitiatives/OSIPDataDownloads.aspx

F _— 2] Lo | o)
J/ [ OSIP Data Downloads  x \__ e
oy =

&> C 0 Ogrip.oit.ohio.gov_'[‘rnjr-.'(:Z:‘-umlww.'-:.'(,"ilPUa[.1l'l0.-.-n\-'-.an..v.p.xl ok
3 Apps [ NewTab [] Microsoft Online [ Cuyshoga County GIS [ AutoCAD Civil 30pl..  ['] wwwimimprojectser..  #\ Autodesk - SignIn » [ Other bookmarks

On this website, you can click the data Chio ot ==

downloads map application, see the
screen capture. ;

Ohio Geographically Referenced
Information Program

DSIP Data Downloads
Vs a
Data Downloads Map Application "NEW*
[ [ —————— —
:
LUse this application to download all available OSIP Imagery and LIDAR data by County o by individual tle. You ¢an also download LBRS and USGS data with this
applicavon.
Download 2011 - 2014 OSIP Il Data By County
Download 2006 - 2010 OSIP | Data By County
[ ’ [ == |
y OSIP Data Downloads x ") OGRIP Data Downloads X
C [ gisS.oitohio.gov/geodatadownload/ = |
In the Map App|lcatI0n use the zoom tO 2% Apps [*) NewTab [ Microsoft Online [ Cuyahoga County GIS  [1) AutoCAD Civil 3D pL..  [*) www.mimprojectser... {}, Autodesk - Sign In » O] Other bookmarks
7
function or pick on the map in order to QOGR Ohio Geographically Referenced Information Program
. . OGRIP Data Downloads
navigate to the area of interest. .
® County/City/Zip  Coordinates
. . . . 0 oom
Click anywhere in the tile you wish to ™
4414
44142 D

download. 44143

44144

Ciick'on a county, links to data will
appear in the tabs below.

Zoomiin to see the iles, click them to
see links to tile data

At the bottom of the dialogue, make
sure you are on the OSIP | tab and then
click on the LIDAR link in order to start cre e Drag you matse o draw s

the download of your data. . : : R setectodtes

THE TILE YOU " g G5 OSIP Il Data Availability
WISHTO % ol R ¥ 7 # OSIP Imagery
DOWNLOAD - 7 7 Enhanced OSIP Tile Availability

Click the Select tool to select more than
one lile. Drag your mouse to draw a

A ZIP archive will be downloaded. Unzip = j
the contents to a location you can @ s
retrieve in the next steps. T w (@=) s s

CLICK ON LIDAR TO DOWNLOAD THE DATA I
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1) Launch a new drawing based on your template or a Civil 3D template.

a. Click on the QNEW button.
Or start by opening Cl110424-R Dino Lustri 00.dwg

arcel -

E ' Feature Line =
Toolspace eature Line

* Grading ~

Palettes ~ Create

Start Drawing2*

b. On the Settings tab of the toolspace, right click the drawing name and then select Edit
Drawing Settings...

Home  Insert

T

Toolspace

Palettes ~ Create Ground Data ~
Drawing2™

TOOLSPACE

Active Drawing Settings View

- Generd

w4 Point

E-@ Point Cloud

e Surf Table Tag fumbering... i

=8 pJ RT.CLCK I Rl SELECT l

c. Assign the Zone category as USA, Ohio and set the Available coordinate System as

NAD83 Ohio State Planes, North Zone, US Foot (OH83-NF).

. .. - N
Click OK when finished. /& Draving Settings - Drawing? (= [E ]
Units and Zone I‘rransformamn |;-Objec‘: Layers |}Abbrewaﬁuns |:Amboent Settings |
Drawing units: Imperial to Metric conversion: Scale:
Angular units: [ Scale objects inserted from other drawings Custom scale:
] Set AutoCAD variables to match 2
Zone

Catagories: (lusa, onio ) -
Available coordinate s 3 =

( P

Selected coordinate system code:

Description:
MNADS3 Ohio State Planes, North Zone, US Foot

Projection:
LM

[oc ) cence [ awey [ b |
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In lieu of the previous steps, start by opening Cl110424-R Dino Lustri 04.dwg

2) On the Prospector, right-click Point Clouds and select [JERRETE I~ ITopli2D Wireframel
Create Point Clouds... ® He

Active Drawing View

RIGHT
CLICK

= C110424-R Dino Lustri 05
‘uﬁ)-‘ Points

[‘5’ Point Groups
B Point Clouds

F Create Point Cloud..,

&2 Alignm{ SELECT Refresh
@ Sites
@ Catchments “
3) Change the I.Domt CIo.u'd St.yle B )
to LIDAR Point Classification.
P Information
Enter the name, description and style for the new point cloud object.
Source Data Information
Summar Name:
. . Point Cloud - (<[Next Counter{CP)J>)
Click Next to continue.
Description:
[
Poirt Cloud Style:
(@'ﬂ LIDAR Point Classdication
Point Cloud Layer:
C-ANMO-MATC-PATT
4) On the Source Data dialogue, My Coeate Polot Cou ——
perform the following steps... Infomatin Speckythe fefornatand e nmesof the port o sorce e
| Source Data. Source Data
@) Create a new point cloud database:
e Sedect a point cloud file format:
. . @) P
a. Setthe Point Cloud File BT rooted o e new pord el daase
Format to LAS. [rie File Format
(Y] DATA\CI]M—R\N?].ZS&&O_LAE\NZI25660.Ias) LAS x‘-
b. Browse to your data
folder and select
N2125660.LAS. ; :
. Use an exdsting point cloud database
(If you have not previously S
. . Specify new point cloud datsbase:
UnZ|pp9d the downloaded f||e; C\AU DATANCIT0424-RCH10424-R Dino Lusts 05_ Poirt Cloud - (<[Next Courter(CP)]5)isd @
do so in windows explorer B e S @
before this step.) ‘NADE3 i ke e, M Zv, LS P
c. Click Next to continue. o (= “ ) Ccme ] [ ]
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5) Select Finish on order to process the point cloud.

r B
i Create Point Cloud 5
Information
Confirm the properies assigned to the new point cloud object.
ce Data
P Summary =

Property Value

B Information
Name Point Cloud - (<[Next Counter{CP)J>)
Description
Style LIDAR Point Classification

E Source Data
Create new point cloud database Yes
Number of source files 1
Point cloud database name: C\AU DATANCIT0424-R\CI10424-R Din.

6) While the data is being processed you will see a number of alerts letting you know the status...

'd ™\
New Point Cloud Database - Processing in Background ﬂ

The new database is being processed in the
background. You can continue to work and will

a. Theinitial dialogue alerting you to the fact that you can be notified when the point cloud is created.
continue Working while the data is being processed. Click the point cloud icon in the application status bar (lower,

right-hand corner) to view or cancel the process.

[7] Do not show me this message again

b. Inthe lower right corner of the screen, on the status .
bar you will notice a cloud icon. A cloud popup will @ Point Cloud x
appear initially to make you aware of this icon. ot work and will o notifed when th meint cloud s creted.

CHAAU DATANCTL0424-R\CT10424-R Dine Lustri 05_Point Cloud - (1).isd

E A 1"=a0~ | & ~ + || @& 35000 | LES =

c. When the processing is complete a link will appear in the cloud
popup and by clicking on the link you will be zoomed to the extents
of the processed point cloud.

& Point Cloud x
Created Point Cloud - Point Cloud - (1)

Click here to zoom.

@ AUTODESK UNIVERSITY 2015 8
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In lieu of the previous steps, start by opening Cl110424-R Dino Lustri 05.dwg

7) By clicking on the point cloud object, a contextual ribbon will appear. On the ribbon select the
Point Cloud Properties button.

SSF v

CLICK HERE

MODEL L 3 ’ = 4 1"=z40'~ & -~ 4+ @& 35000

8) Inthe Point Cloud Properties dialogue, Information tab, expand the drop down next to the Point
Cloud Style LIDAR Point Classification. Choose Edit Current Selection.

[ ot - o ot T ..~ | o
Irdormanon. [Defemon | Bievason Ranges | sarmsas |

e

Pt Cloud « (1)

- ‘Creste tew
B Copy Cusrent Selection
Bick freen Deemang

¥ 5how Toolnps
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9) Inthe Point Cloud Style dialogue, perform the following:
r,g._. Point Cloud Style - LIDAR T E T =B
a. Select the Classification
tab.
Layer =
b. Click the ‘Uncheck all’ I SO &
s V-SITE-SCAN =
button. Da — Gaeson 3]
= ow Vegetation [ 62 V-SITE-SCAN £ ||
- [ 4 Medium Vegetation | & I V-SITE-SCAN = ‘
- [ 5 High Vegetation (WA V-SITE-SCAN £ 4
c. Select the Ground B g L 2 ] g
e . i~ 07 Low point{noise) [ B V-SITE-SCAN =
classification. - [[] 8 Model key-point(mass point) [l 249 V-SITE-SCAN =
i~ [] 9 Water B 140 V-SITE-SCAN =
. [ 10 Reserved @ 253 e v-sITE-scan | d =
d. Click Apply. L[] 11 Reserved 253 [E¥] V-SITE-SCAN Z
' [[] 12 Overlap Points W 251 V-SITE-SCAN =2
1 T113 Daranrad [ LT @8] v_erTE_crah & |
. @ To apply these properties, select the Points tab and set the "Assigr color by " property to "Classifica
e. Click OK.
[ o DI ocomced J( apy J)i reb |
— e — y

10) Click OK to exit the Point Cloud Properties Dialogue.
11) By clicking on the point cloud object again, the contextual ribbon will re-appear. On the ribbon

select the Add Points to Surface button.

12) In the resulting dialogue, perform the

following...
a. Provide a name for the new surface. E.g.
EG-LIDAR

b. Assign a surface style. E.g. Contours 1’
and 5’ (Design)
c. Click Next to continue.

13) Click Next in the Region Options dialogue.

AUTODESK UNIVERSITY 2015
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Add port cloud ports to 8 new suface or an eosting one.
Surtace Optisns.
© Add ports to a new suface;

s 2]

Specty the pornt cloud source region for the extraction of vistle ports,

1. Specty a region option

@ Fort cloud exterts

2 Define the mgon
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14) Finally click Finish.
Corfim the specfied sufsce, region defintion snd rumber of ports o be sdded I
Region Options
P Summary .
Property Value
& Surface Information
Surface option Add pornts to 8 new surface
Suface name EGLIDAR
1 Region Definition
Region option Pont cloud extents
Number of pornts to be added 76447
text ([ _Foish Dicancel | [ hHen |

15) The surface will appear but you may need to press Escape to deselect the point cloud object.

16) By default the LEVELOFDETAIL system variable will be set to on. This means that in a zoomed
out state, you will only see a reduced amount of contours on the screen. As you zoom in, more
contours will appear. You can toggle this variable off by typing LEVELOFDETAILOFF at the

command line. Be warned that your computer needs sufficient power to show all contours in
some scenarios. g

NOTE: This data set borders Lake Erie.
Typically point clouds do not show
returns on water. In this case it did,
possibly due to debris or rough waves.
Using standard Civil 3D surface editing
skills, creating a boundary or removing
triangles in these areas will clean this up.

17) A new Point Cloud Style can be
generated to ‘turn off’ the point
cloud. Or the layer assigned to
that data can be turned off or
frozen. Be aware that the data
must be present for the surface
to generate. If you freeze the
data or remove it, the surface
may revert to out of date and
not be displayed properly.

Q.E.D.

The final results can be obtained by opening Cl10424-R Dino Lustri 06.dwg
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Importing Contour Data with Elevations.

Many agencies provide contour data in a SHP file format. Many users of AutoCAD based products

simply import the linework because they are unaware of the methodology to assign elevations to the
linework during import.

The following example will take a large contour data set in SHP file format, connect to it by an
FDO connection, and then import a smaller area while assigning elevation data to the imported lines.

1) Launch a new drawing based on your template or a Civil 3D template.

a. Click on the QNEW button.
Or start by opening C110424-R Dino Lustri 00.dwg

Toolspace

Palettes =

Start

Drawing2*

b. On the Settings tab of the toolspace, right click the drawing name and then select Edit
Drawing Settings...

= - o) - LF Chi

Annotate |k

rt
® Import Survey Data

Feature Line
Er Surfaces ~ t" Grading *

Create Ground Data «

Drawing2*

- Genedh
# Point
(- @ Point Cloud
& surk Table Tag [lumbering...

a§iea RT.CUCK |  setecT |

@ 2. T

c. Assign the Zone category as USA, Ohio and set the
Available coordinate System as NAD83 Ohio State
Planes, North Zone, US Foot (OH83-NF).

-
A Drawing Settings - Drawing2 [ B ]
. . Units and Zone ]Transfwmﬁon ||0b)=ct Layers ||Abbrewaﬁms ||.Amb=nlSetﬁngs |
Click OK when finished. _ _ _
Drawing units: Imperial to Metric conversion: Scale:
e
Angular units: ["] Scale objects inserted from other drawings Custom scale:
et Ao s e E
Zone

Vo
Categories: ((usa, ono ) =
Available coordinate systems: =
( )
Selected coordinate system code:

Description:
MAD&3 Ohio State Planes, North Zone, US Foot

=
M

Datum:
NAD83

[ oc ) comcel |[ ey [[ rep |

m AUTODESK UNIVERSITY 2015 1
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In lieu of the previous steps, start by opening Cl110424-R Dino Lustri 01.dwg

2) Turn on the Map Task Pane by typing MAPWSPACE at the command line, choose ON.

3)

S

In the Task Pane, select the Data icon t=t= and then Connect to Data in

order to launch the FDO connection dialogue.

4) On the Data Connect dialogue
perform the following steps:
a. Select Add SHP Connection.

b. Click the SHP file browse

icon.

c. Browse to the data folder
and select Block12.SHP.

d. Click Connect.

| = l )
er-.'# Connect to Data...

EI MNew Group

TASK PANE

ErE—
}@, =

4 Manager

= 53 MNew Text Layer...

r_ﬁ Mew Coptour Layer.,.
<4 Load Layer...
E@ Bulk Copy...

Add Drawing Data
Add Point Cloud Data

% Remowe Selected fternis)

Data Connections by Provider

£ Add ArcSDE Connection

£d Add Enterprise Industry Model Co
£d Add MySQL Connection

£ Add ODBC Connection

£ Add Oracle Connection

£ Add PostgreSQL Connection

% Add Raster Image or Surface Conr

e Add SHP Connection
& Add SQLite Connection

@3 Add WFS Connection
@2 Add WMS Connection

[?] Dsta Connect help

05Geo FDO Provider for SHP

Connection name:
SHP_1

Read/write access to spatial and attribute data in an ESRI SHP file.

Data Connections by Provider

Back on the Data Connect
dialogue, select Add to Map.

5)

£ Add ArcSDE Connection
£ Add Enterprise Industry Model Connection
F3 Add MySQL Connection
{5 Add ODBC Connection
£ Add Oracle Connection
£ Add PostgreSQL Connection
[ Add Raster Image or Surface Connection
7% Add SDF Connection
5% Add SHP Connection
SHP_1
£ Add SQL Server Spatial Connection
4 Add 5QLite Connection
6% Add WFS Connection
&3 Add WMS Connection

SHP

Schema
= [/] Default

[?) Data Connect help

SHP_1 (CAU DATAICI10424-RiBlock_12_SHP'Block_12\Block12.shp)

Available sources in this connection. Select [tems to add to the map as layers.

(D) Edit Coordinate Systems | £ Refresh

Coordinate System

[#]@ Blockl2 OHS3-NF

Map Coordinate System
OHE3-NF

NADE3 Chio State Planes, North Zone, US Foot
Foot

To reconfigure this connection, disconnect, and then edit the i

(<7 Add to Map ~

= ]

m AUTODESK UNIVERSITY 2015
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In lieu of the previous steps, start by opening Cl110424-R Dino Lustri 08.dwg
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6) The purpose of doing this rapid connect is to
establish a basis for which we will pick a smaller
area of interest. Draw a circle or polyline around
a portion of the data set that represents the area

of interest.

7) Type MAPIMPORT at the command line.

8) Change the Files of type to ESRI Shapefile (*.shp). Browse to the data folder and select

Block12.shp. Click OK to continue.

9) Inthe Import dialogue, click under the Data column heading and then click the ellipsis.

i Import - CAAU DATA\\Block12.shp ==
Curent drawing cooedinate system Spatialfiter
[@ OHB3INF @ None
NADB3 Ohio State Planes, Nosth Zone, US Foot
Curent dplay
Driver options o
(Changing thase options may affect the lsyout of the impodt propedies table. l(.;)
Import properties for sach layer imported
Input Layer Drawing Layer | Object Class Input Coordinate System | Data Points
7| Biock12 Biock12 OHB3-NF <Hone> | [ =] Jacan_romT>
CUICK HERE FIRST
Saved profies THEN CLICK HERE l
[ Lona. Save.. | Inpod polygons as closed polines
Cusrent profile.
ok ][ Cocel [ Hee |

10) Perform the following steps on the
Attribute Data and Object Data
Mapping dialogues:

a. Select the Create Object
Data radio button.

b. Click Select Fields.
c. Note that Elevation is
checked and click OK.

d. Click OK.

M AUTODESK UNIVERSITY 2015
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J iy Attribute Data % || # Object Data Mapping lﬂ
| () Do not import attibute data Click in any target field to select an input field
(@) Create object data ‘_——' : i
Input Fields Target Fields
Add to database table  Featld Featld
Chbject Data ¥ igds_class igds_class
Object Data table to use Yigds eyle igds_style
v igds_weigh igds_weigh
Block12 vigds_color igds_color
vigds_graph igds_graph
v igds_level igds_level
wigds_lev_1 igds_lev_1
[ Add unique key field AdMapkey ¥ elevation elevation
¥ SHAPE_leng SHAPE_Leng
( ok D[ cancel | [ Hee
| c |
4 E 1 | »
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11) Back on the Import dialogue, select the Define Window

7
button under Spatial Filter. Then window the area
you delineated with a circle or polyline.

12) Back on the Import dialogue, click OK to begin the
import process.

13) You will see the results overlaid on the referenced data. If you LIST any of the new lines, you

will see the elevation assigned to the polyline.

| usTonE OF THEMPORTED LINES |

14) At this point you can disconnect the data through
the Task Pane as you no longer need it. The data
was imported into your drawing and as a result your
drawing size will increase.

\»;1\\
After creating a Civil 3D Surface from the resulting
import, you may want to data shortcut the surface into
a separate working drawing in order to reduce the file
size of your active working drawing.
The completed drawing can be attained by opening
Cl10424-R Dino Lustri 09.dwg
Q.E.D.

b! AUTODESK UNIVERSITY 2015 5

E AutoCAD Text Window - C110424-R Dino Lustri 08.dwg.
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Edit
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[o & [t

Edit

Command: 1i
LIST
Select objects: 1 found

ISelect objects:

Vo

RESULTS FROM
LISTING THE MAP
LINES

MAPBULKFEATURE
Handle = 847b
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Performing grading tasks. Using Feature lines to assign elevations.

Creating a faux surface and using it to assign grades to complex geometry.
In this example, we are given a footprint for a parking lot and need to grade it
out.
1) Start by opening the drawing named Cl110424-R Dino Lustri 10.dwg.
There is a building footprint with a proposed parking lot adjacent to
it.

é

the arrow.

3) Draw a rectangle around the entire area. There is no need to match /
the edges of pavement, just make sure that all the pavement edges
are within the rectangle.

2) We are considering grading the lot so runoff goes in the direction of == C
Cl

\T_
—™
O
L

é

4) Convert the rectangle to a feature line by the following

steps:
e =% Assembly -
a. On the Home tab of the ribbon, Create Design K e & Guding - Nl C 34 Pipe Network -
. . Palettes ~ Create Ground Data + Create Design ~
panel, click Feature Line.
Analyze View Manage
=5 ) ) Parcel -~ * Alignment ~

b. Then select Create Feature Lines from Objects. ; 7 Points Festurelin e 1 Profile -

4+
I .
/' Create Feature Line

¥
e

Create Ground Data ~

CT10424-R Dino Lt 55 T Create Feature Lines from Objects

L=

tﬁﬂfm‘ General

&4 Point
. . i reate Feature Lines g
c. Select the rectangle you just made and fill out the '—Z—C‘ e —
dialogue according to the following: T - B
i. Name: FG-BASE Urone
ii. Style: Basic Feature Line i =
iii. Check Erase existing entities
iv. Check Assign Elevations - &) &
v. Click OK
.
On the' Ass:_qn (y— =
Elevations dialogue,
enter 100. ® Elevaton:
From gradings
From surface
@
[ o [ cened |[ Heb [ ox J) comcel |[ reb
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8B

.

5) Click on the Feature Line you just created and on the contextual Elevation Insert Elevation De'-ie Elevation
Editor Point Point -'

ribbon that appears do the following: .

a. On the Edit Elevations panel, select
Quick Elevation Edit.

b. Move your cursor close to the feature
line and you will see a tooltip appear i~ El
telling you the current grade of the line and
its direction.

) ¢|Command: _AeccQuickEditFeatureElevs
Site: Site 1
A Specify point or [Site/Reference]:
“#~ QUICKEDITFEATUREELEVS Specify grade or [Slope] <-2.8@>:\ -2.00
c. Make sure the grade arrow is pointing in —
the direction you want, and then click on
the screen. In the command line specify

the grade, -2.00. (Be sure to include the
negative)

T

d. Do the exact same for the bottom feature line.
e. Press ESC to exit the command.

6) Rotate the feature line you just created 45 degrees
counter-clockwise. Move the rectangle if necessary
so that the entire parking lot edge of pavement fits
within the rectangle.
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In lieu of the previous steps, start by opening Cl10424-R Dino Lustri
11.dwg

[ 5

Active Drawing WView

TOOLSPACE

7) Create a new Surface by following these steps:

a. Onthe Toolspace, Prospector tab, right click
Surfaces and select Create Surface...

=-[ C110424-R Dino Lustri 12

Prospector

@ Points

‘3’] Point Groups
[ p

Create Surface...
- "2F Alignments (SRS SHaES

- By Sites
@ Catchments
E:I--m Pipe Network

Create Surface from TIN...

Show Preview

Create Surface From DEM..

[=1Topli2D\

s Create Surface ﬂ
Type: Surface layer:
[TV srface -] cToro &
Properties Value
B Information
b. Enter the following information in the Create — —
. 5
Surface dialogue: R i Contours 7 and 10 Bacigrand)
i. Name: FG-BASE
ii. Style: Contours 1’ and 5’ (Design)
iii. Click OK. |
@ Selecting OK il create a new surface which wil appear ingi€ st of surfaces in Prospector.
concd ] [ el ]

c. Expand Surfaces in the Prospector, expand the FG-BASE
surface just created, and expand Definition.
d. Right click Breaklines and select Add.

TOOLSPACE

Active Drawing View

=-[ C110424-R Dino Lustri 12
‘$= Points

[‘3’1 Point Groups
@ Point Clouds
E—--@ Surfaces

- &) FG-BASE
Masks

@5 Watersheds

e. Inthe Add Breaklines Dialogue, set the following:
i. Description: From Feature Lines
ii. Under Supplementing factors, check Distance
and enter 10.00’
iii. Click OK.

The reason for entering the supplementing factor is to give the
resulting TIN more calculation points. This will give better results
when applying this methodology to intricate geometry.

i Add Breaklines

iption:

Type:

[standard

File link options:
Break link to file

[Tl weeding factors

15.00° o 4,0000 (d)

Supplementing factors
(] Distance: Mid-ordinate distance:
10.00° J

(«f M=

s
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f. Select the feature line in the drawing and
press enter. The surface should regenerate.

In lieu of the previous steps, start by opening Cl110424-R Dino Lustri 12.dwg

8) We will now grade out the parking lot edge by the
following steps:
a. Before proceeding, makes sure the parking lot 5
edge is a contiguous polyline by using the JOIN Palettes ~ e Ground Data ~
command. '

7 Feature Line

&" Grading -

b. On the Home tab of the ribbon, Create Design
panel, click Feature Line.

Toolspace

TOOLSPACE

c. Then select Create Feature Lines from Objects.

d. Select the parking lot edge line.

[y Create Feature Lines )
Site:
o . e - B
e. Inthe Create Feature Lines dialogue, enter the following: FiName

i. Name: EOP ‘\ r

ii. Style: Basic Feature Line
iii. Check Erase existing entities B
iv. Check Assign elevations

. Layer
v. Click OK. ® ooy

) Use aurrent layer

) Use selected entity layer
Conversion oplions

[] Erase existing entities
[ ] Assign elevations

[ weed points
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f.  On the Assign Elevations dialogue, assign the
FG-BASE surface and check Insert Intermediate

Grade Break Points. Then click OK.

9) Click on the EOP feature line and see the number of vertices

that highlight.

C110424-R Civil Engineering and Surveying Processes:
Autodesk® tools to help you accomplish more

-

i Assign Elevations ﬁ
Options
Elevation: 0.00'
From gradings
@) From surface
- @

ri intermediate grade break points

Lo [ conce ||

Help

Note: Only the outer edge of this parking lot has been graded, the

middle area needs better definition. Repeating the above steps, to add

the islands, will improve the effort.

This is a static effort. This means that if you decide to rotate the

original rectangle, in order for the EOP feature line to update, you will — ‘
have to select it and re-assign elevations from the FG-BASE surface. Q ‘
®

The following example will illustrate how a dynamic solution can be

achieved.
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In lieu

C110424-R Civil Engineering and Surveying Processes:
Autodesk® tools to help you accomplish more

of the previous steps, start by opening Cl10424-R Dino Lustri 13.dwg

The final grading is accomplished by adding all the islands in the same way that the edge of
pavement (EOP) was added.

1)
2)

3)
4)

5)

6)

Create a new surface called FG.

Add the EOP figure line generated above as a breakline to the new surface. Use supplementing
at 2.0".

Create Figures from Objects for all of the islands following the same steps as above.

Create EOP & island curbing by using the Stepped Offset command on the Edit Geometry panel
of the contextual ribbon.

Add the figures to the FG surface as breaklines by setting the supplementing factor to 1.0’.

Note: Whenever you have sharp curves, e.g. island curbing, you need to model the curves better
by lowering the distance between vertices.

There may be some minor Edge Swapping needed to refine the TIN.

Once the islands and grade break line are added to a new FG surface, the final graded lot will look
something like the following:

Naliinianig

G
s

D
O

LWL

Qe
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In lieu of the previous steps, start by opening Cl110424-R Dino Lustri 14.dwg

Creating Gutter/Top of Curb Surface Label Styles with expressions.
If your curbing is typical throughout your design, why spend the time labeling both top and bottom
when one will do both?

The following steps will illustrate how to create a surface label that will show both gutter elevation and
top of curb elevation based on a your design preference.

1) Launch the surface labeling tools by the following PR i =]

| Hom Insert

Annotate Analyze View Manage Outpu

steps:
a. Click on the Annotate tab of the ribbon.
b. Onthe Labels & Tables panel, click the
bottom of the Add Labels button.
c. Click Surface.
d. Select Add Surface Labels.

- A 8% Standard

® F
(OEEEN  Add | Multiline k&
Labels™ Tsbles Tet 7 IR 02000

s
Dimension

Surface % Add Surface Labels

Figure

Parcel

Feature Line

% Slope
% Spot Elevation

% Spot Elevations on Grid n

Alignment % Contour - Single

% Add/Edit Profile Labels % Contour - Multiple

% Add Intersection Label % Contour - Multiple at Interval

2) Set the following choices on the Add Labels dialogue: Add Labels ECIE™ >
a. Feature: Surface Feature:
b. Label type: Spot Elevation d?“’fm? 7]
c. Spot elevation label style: Elevation Only m @

d. Marker style: Basic X
e. Click the drop down next to the Elevation Only label style
and choose Copy Current Selection.

‘

s Create Child of Current Selection 3
l_?: ¥ Edit Current Selection
ﬂ Pick from Drawing

Spot elevation label style:
@E Elevation Only - @

Marker style:
-

Spot elevation label style:
é,:’é Blevation Only

Marker style:
IET?] Basic X

Reference text object prompt method:

[Command Line v]

[ Add ] [ Close ] [ Help ]

3) On the Label Style Composer dialogue, Information tab, provide the following:
a. Name: Gutter & TOC i Label Style Composer - Elevation Only [Copy]

b. Created by: <your name> M”' Nl il
c. Description: Grade Label e

(=)

Created by: Date created:

with both Gutter and Top of 2/24/2006 1:26:49 AM
. tion: Last modified by: Date modified:

C u rb E l evations. ( ‘Grade Label with both Gutter and Top of Curb Eevaw-s)- Autodesk, Inc. 3/26/2006 2:24:08 PM

d. Click OK.

M AUTODESK UNIVERSITY 2015
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TOOLSPACE

4) Go to the following on the Toolspace Settings tab: -

. Master View kd ©
a. Surface > Label Styles > Spot Elevation > L) C110424.R Dine Lustri 15 =

Expressions - General

[
b. Right click Expressions and select New. i Point
- Point Cloud

"E7 Surface Styles
#-[= Contour
#-[Z Slope
&Y EL100.00
@5? Elevation Only
&% Gutter & TOC
. . . &% Standard
5) On the New Expression dialogue, perform the following 0 Expre::m:;
StepS: H-[= Watershed
. — ’ -
a. Name: TOC ELEV = Surface + 0.5 (A. New Expression E

b. Under Expression click the Surface data

Settings

m

Surve

Name.

button n order to add Surface

Elevation to the expression. = \D
c. Then add a plus sign (+) and 0.5.
d. Click OK. e

6) Back on the Add Labels dialogue click the Edit
Current Selection button next to Gutter & TOC.

Add Labels
Feature:
[Surfaoe

Label type:
[Spot Elevation

Spot elevation 13

& Gutter & TO T

Marker style: @ Create New

%?] Basic X - @ ¥ Copy Current Selection
,_Eri Create Child of Current Selection
L
ﬂ Pick from Drawing

Reference text object prompt method:

[Command Line ']

[ Add ] [ Close ] [ Help ]

A
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7) On the Label Style Composer
dialogue for Gutter & TOC,
click on the Layout tab, then
choose the Contents value
ellipsis.

C110424-R Civil Engineering and Surveying Processes:
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8)

In the Text Component Editor,

perform the following:

a. Clickin front of the existing surface elevation dynamic text.

i Label style Composer - Gutter & TOC .
infomation ”mﬂ' agged State ||Summary |
Component name: . : [—]
Ereview Surface Spot Elevation Lak
[sutocgevsen | - x)

Property | Value = T_H/ ;////i N \ \\\ V -
Name Suface Blevation . N
Visibiity True
Anchor Component T
Anchor Point Middle Right L

B Text = |
Contorss <[Suface Eev ;
Text Height 0.1000" |
Rotation Angle 0.0000 (d)
Attachment Middle left
X Offset 0.0000"
Y Offset 0.0000"

il cokc B EYLAYER

Lineweight ByLayer
Maximum Width 0.0000"

= Border i

ok J[ concel [ oy [ _reb )

b. Change the properties to the expression created above, i.e. TOC ELEV = Surface + 0.5’.
c. Set the precision to two decimal places, i.e. 0.01.
d. Push the expression into the label editor.

[ A Text Component Editor - Contents L i [=5)
‘FWOJ:F‘ rts | /Jb_l £[Surfoce Elavation{UTtPZ/RNIARISAIOR) D>
Properlies;
|((roceey = surface +0.5 =
Modifier Value l
Precision QO_OI)*——-__ c
Rounding  round normal |—I’ I-
) Decimal character period "' L
Digit grouping symbol comma ‘'
Digit grouping 123456789
§i§n éign negative '-'
Output full
= Ln 1Col 1
Coc ] (o ) (e )
9) Add the following text to the label around the dynamic text:
a. TOC=
b. GUT= TOC=<[TOC ELEV = Surface + 0.5'(PZ|RN|AP|GC|UN|Sn | OF)]=
) GUT=<[5urface Elevation(Uft| P2 |RN|AF |50 | OF)]=
c. Click OK.

M AUTODESK UNIVERSITY 2015
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10) On the Add Labels dialogue, press the Add button to add labels to
your drawing.
a. Select any part of the showing surface. Ifitisn’t displayed,
press the Enter key in order to choose your surface from a
list. (Select FG)
b. Add labels around an island by using snaps or just picking.

T0C=95.58
GUT=95.08

TQC=95.56

<=:95.0E

TOC=905.95
GUT=905.45 /

TOC=96.04__#A NN

CUT=95.54 TOC=959
ING :95%

TO0=96.08

GUT=95.58

Add Labels CIEE X |
Feature:
[Surfaoe V]
Label type:
[SpotEIevaﬁon V]

Spot elevation label style:

,
Marker style:
5, Basic X -

Reference text object prompt mM
[Command Line / v]

[ Add ] Close ] [ Help ]

NOTE: The label style can be customized to include an arrow with the TOC above and Gutter below.

Q.E.D.

The completed exercise can be obtained by opening CI10424-R Dino Lustri 15.dwg
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For the following exercise, start by opening Cl10424-R Dino Lustri 16.dwg

Create a ‘floating’ island that will dynamically regenerate if you change the design by use of
corridor modeling.
When grading out a parking lot with islands, it is typically the islands that give us the most grief once the
perimeter is established. Islands are easy the first go through, but then if you need to make an
adjustment, the effort of regrading all the PC’s and PT’s or grade breaks becomes a challenge.

The following steps will illustrate how to - _
create an island that will change whenever |4 -Eletchichaliutss

. Insert  Annotate M \nalyze ge ut  Survey
you change the underlying surface. g ;

Intersection_ -

1) We need to create an assembly for = Assembly =
a standard 6” x 18” wall curb.
Perform the following:

a. Onthe Home tab of the

ribbon, Create Design panel, select the Assembly pull R Cete Aoty [——

Toolspace

-* Create Assembly
Palettes = Create Ground Data = Create Design »

Start CI10424-R Dino Lustri17% i# Add Assembly Offset

down and choose Create Assembly.
Description: \
| E
Provide a name for this new assembly; 6 IN Wall Curb. \ L
Click Ok. Assembly Type:
(Other x)
Assembly style:
= -
Code set style:
&3 Al Codes v
d. Anassembly marker will appear Assembly layer:
on your screen. CAOeO AW
| concel |[ nep |

[ == L=

Home  Insert An

2) Turn on your Tool Palette by either clicking the icon on the Home
tab of the ribbon, Palettes panel, or by typing CTRL-3.
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TOOL PALETTES - GEMERIC LIGH...
Close

Allow Docking

RT. CLICK

Customize Palettes...

New Palette

Generic Lights

Customize Cormmands...

3) Incase the tool palette is set to a different collection, set the Civil
Imperial Subassemblies by performing the following steps:
a. Right mouse click the tool palette mast or top bar depending
on if the dialogue is docked or not.
b. Select Civil Imperial Subassemblies.

Import Subassemblies...

Civil Imperial SubassemblieD
Civil Metric Subas
Civil Materials

Civil Multiview Blocks

Annotation and Design

Samples
3D Make
v | Generic Lights

TOOL PALETTES - CIVIL IMPERIA...

BasicLane

4) Click on the Basic tab for a list of basic subassemblies.

BasicLaneTransition

/ GenericPavementStructure
ShapeTrapezoidal
BasicShoulder

r BasicCurb

5) Choose the BasicCurb subassembly and click the assembly marker in the | > .
drawing area of your screen. You will see the BasicCurb appear SescCurBAndGutter
attached to the assembly marker.

NOTE: You can add some LinkWidthAndSlope subassemblies to help in the
appearance of landscape mounding.

6) Create an alignment from the perimeter edge of pavement by performing the following steps”
a. Onthe Home tab of the ribbon, Create Design panel, click the pull down for Alignment.

]
. . ”-'—} Create Alignment from Objects
b. Choose Create Alignment from Objects. IEEE

c. Select the perimeter polyline. (Before performing this step, make sure the perimeter
edge of pavement line is joined to be a single contiguous polyline.)
d. Press Enter to accept the alignment direction.
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7) Assign the following to the Create Alignment from Objects

dialogue box:
a. Name: Parking Lot EOP

Poogo

Click OK.

8) Create a profile of the alignment
Parking Lot EOP by preforming the
following steps:

a. Home tab of the ribbon,
Create Design panel, select
the Profile pull-down.

b. Choose Create Surface Profile.

-
LM Create Surface Profile
=

9) Inthe Create Profile from Surface
dialog perform the following:
a. Click on the FG-BASE surface.
b. Click Add >>
c. Click Draw in profile view.

M AUTODESK UNIVERSITY 2015

Alignment Label Set: _No Labels
Uncheck Add curves between tangents
Uncheck Erase existing entities

C110424-R Civil Engineering and Surveying Processes:
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(s Create Alignment from Objects =)
Name:
Parking Lot EOP
Type:
3 centerine e~ -]
Desaiption: \7
Starting station: 0+00.00°
General | Design Criteria
Site:
<MNene> ¥
Alignment style: )
g Proposed - @iv
Alignment layer:
C-ROAD
Gt tates =
Conversion options
@ dd curves between tangents
Default radius:
200.00'
Hep |

rﬁ. Create Profile from Surface g‘
Alignment: Select surfaces:
3 Parking Lot EOP - o
Station range
Alignment:
Start: End:
0-+00.00' 9+08.00"
To sample: [] sample offsets:
0-+00.00' 9+08.00'
add>>
Profile list:
3 Station Elevi
MName Desaription Type Data Sou... Offset Update ... Layer Style start End "
FG-BASE... \: FG-BASE  0.00' Dynamic Existing ... 0+00.00° 9+408.00' 95.7
« | i e 3
o [ conce J[ e ]
28
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10) In the resulting Create Profile View dialogue, simply

click Create Profile View and bypass the individual :
setups along the left side. (A different style can s |[Cnet> ([ createprotevew ) concel | [ reb I

always be assigned later.)

11) Create a corridor model of the perimeter curbing by performing the
following steps:
a. Home tab of the ribbon, Create Design panel, select Corridor
and perform the following:
Name: EOP
Alignment: Parking Lot EOP
Profile: FG-BASE-Surface (1)
Assembly: 6 IN Wall Curb
Click OK.

m0 o0 o

12) In the resulting Baseline and Region Parameters dialogue, click OK. A
warning may pop up, simply click Rebuild the corridor to continue.
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i Create Corridor ﬁ
Name:

&)
Description:
[
Corridor style:
(B Basc -
Corridor layer:
C-ROAD-CORR [E]
Alignment:

-
Profile:
] FG-BASE - Suface (1) - [@
Assembly:
Target Surface:

<none> - ﬁl}

/| Set baseline and region parameters

( oxh[ma][n—up]

=
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In lieu of the previous steps, start by opening Cl110424-R Dino Lustri 17.dwg

13) Following the same steps for the perimeter EOP, create alignments, profiles and corridor models
for each of the islands.
NOTE: If the curbing appears on the ‘outside’ of the original curb line, thus making the
parking space less than the minimum width required, simply reverse the island’s
alignment and rebuild the corridor. The curb model will reappear in the ‘inside’ of the
island footprint. (Or you can mirror the assembly to the other side. Beware that if you
already used the assembly elsewhere, it will change your previous work).

NOTE: If your corridor model does not regenerate the stations properly, simply
eliminate the corridor model and recreate it after reversing the alignment.

Q.E.D.

The results of the previous steps can be obtained by opening C110424-R Dino Lustri 18.dwg

Once corridor surfaces are generated, they can be pasted into a single composite surface representing
all the parts. The benefit of this methodology is that you can make changes to the underlying surface,
i.e. you can change the slope, make numerous grade changes and the resulting islands will regenerate
creating a functional final design. Labels will automatically update as well.
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