NRCS MINNESOTA STYLES - SURFACE STYLES  400.0

The visual display of a surface, such as contours and triangulation lines, is controlled through the use of surface
styles. The Minnesota Civil 3D drawing template includes several default surface display styles, which are
described in more detail below.

To change the style that is set for a surface, go to the Prospector tab in

Toolspace, find the name of the surface you want to change the style for, (emasns
right click on the surface name and select Surface Properties... The e
surface properties icon should also appear on a Tin Surface contextual —
tab that appears at the top of the window when you select the surface in
the drawing. [ —
The surface style is selected on the Information tab of the Surface
Properties window. Click on the down arrow next to Surface style: and S
select a style from the drop-down menu.
Surface Style: _Border
Description: Displays only the surface’s border
Example:
&
Surface Style: _Grid
Description: Displays the surface as grids
Example:

Surface Style: _No Display
Description: Suppresses the surface display
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400.0 STYLES - SURFACE STYLES

Surface Style:
Description:
Example:

Surface Style:
Description:
Example:

Surface Style:
Description:
Example:

Rev. 2/2011

_Triangles

Shows green triangulation lines (TIN)
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Contours (1 and 5) and Triangles

Displays contours at 1 and 5 foot intervals and green TIN lines
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Contours (2 and 10) and Triangles

Displays contours at 2 and 10 foot intervals and green TIN lines
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NRCS MINNESOTA STYLES - SURFACE STYLES  400.0

Surface Style: EX Contours (0.5 and 2.5)
Description: Displays existing ground contours at 0.5 and 2.5 foot intervals
Example:

Surface Style: EX Contours (1 and 5)
Description: Displays existing ground contours at 1 and 5 foot intervals
Example:

Surface Style: EX Contours (2 and 10)
Description: Displays existing ground contours at 2 and 10 foot intervals
Example:

Civil 3D 2010 3

Rev. 2/2011



400.0 STYLES - SURFACE STYLES

Surface Style:

Description:
Example:

Surface Style:

Description:
Example:

Surface Style:

Description:
Example:

Rev. 2/2011

FG Contours (0.5 and 2.5)
Displays finished ground contours at 0.5 and 2.5 foot intervals

FG Contours (1 and 5)
Displays finished ground contours at 1 and 5 foot intervals

FG Contours (2 and 10)
Displays finished ground contours at 2 and 10 foot intervals

NRCS MINNESOTA
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NRCS MINNESOTA SETTING UP THE STANDARD EXISTING GROUND SURFACE  410.0

The Minnesota Civil 3D drawing template contains, by default, a terrain surface with the title Existing Ground.
This surface is automatically created using survey points contained in the EX — Existing Ground point group. This
point group is automatically populated with points representing the surveyed ground surface when point codes
that follow the Minnesota standard survey point codes are used during the field survey. Refer to Quick Reference
Guide 700.0 Minnesota Standard Survey Point Codes for more information on the Minnesota standard survey
point codes.

The points in this point group will automatically be added to a terrain surface with the title Existing Ground which
models the topographic surface represented by the original ground survey points.

A. Defining the Surface SO oD

-
(ENGE Insert  Annotate  Modify  Analyze  Vie

1. Surfaces are controlled through theToolspace window. To open the

. . . . ,Q Import Survey Data @ Parcel ~ ht }
Toolspace window, click on the Toolspace icon on the Home ribbon. Py E & poims - 51 reature e « ¥
Toolspace —

| (% surfaces - (% Grading -

2. Make sure you are on the Prospector tab in the Toolspace window.

p| Toolspace
Opens or closes the Toolspace where you can access program

settings, styles, and drawing objects

Click on the plus sign next to Surfaces in the Prospector tab of the
Toolbox to expand a listing of all of the surfaces in the drawing.

; ShowTs, HideTs
| Press F1 for more help

4. Find the surface with a title of Existing Ground. adal

Click on the plus sign next to Existing Ground to expand the listing of commands for the surface

6. Click on the plus sign next to Definition to access the list

of data that you can use to define the Existing Ground s ROEG
surface. i o racons o
7. If you click on the Point Groups listing under Definition, | | = %:.;::ms
you will see in the window at the bottom of the S s s
Toolspace window that the EX — Existing Ground point 2 _ %;va:ar:hads
group is already listed. By default, any point data in this  |* £ boomtrs
point group will be used to define the Existing Ground L %iﬁf
surface. g\‘a DEM Files
..}’;‘ 01 Drawing Objects
8. You can always add more point groups to a surface 7 ,\%E?Z%
definition by right clicking on the Point Groups listing L = [+] FETEGR
and selecting Add... Select the point group that i 3
contains the data that you want to use to define the g v Descia..| Stk | LabelSile b, | Cossticat]|
Surface and C”Ck on the OK button. S| [#]" E%-ExistingGround  Point group (+ Plus  Mum Elev Desc 0 Hone %_
E
B. Dynamic Updates £ 2,

If a yellow shield with an exclamation point appears next to a surface or a component of a surface, this
indicates that the surface needs to be rebuilt. To do this, right click on the surface name and select Rebuild.

You can also choose to automatically update a surface when it is modified by right clicking on the surface
name and selecting Rebuild — Automatic.

C. Surface Display

The surface will be displayed in the drawing according to the surface style that is set for that surface. To
change the surface style, right click on the Existing Ground title in the list of surfaces and select Surface
Properties... The surface style is set on the Information tab of the Surface Properties window. The default
surface style is EX Contours (1 and 5), but this style can be changed by clicking on the down arrow next to
the surface style and selecting a different style from the list of styles that are available.

Refer Quick Reference Guide 400.0 Styles — Surface Styles for more information on the surface styles
available in the Minnesota drawing template.

Civil 3D 2010 1 Rev. 12/2010
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NRCS MINNESOTA CREATING A SURFACE FROM A POINT GROUP  411.0

The Minnesota drawing template contains a terrain surface with the title Existing Ground which models the
topographic surface represented by the points located in the PR — Existing Ground point group. For more
information on working with the Existing Ground surface, refer to Quick Reference Guide 410.0 Setting Up the
Standard Existing Ground Surface.

A. Add a new surface to the drawing

1. Surfaces are controlled through theToolspace 3 x|
window. To open the Toolspace window, click on . ce loers
the Toolspace icon on the Home ribbon. F——— B
2. Make sure you are on the Prospector tab in the Propettiss sl
Toolspace window. S nfoemation —
. . . Description Description
3. Click on the plus sign next to Surfaces in the style EX Cantaurs (1 and 5)

Render Material ByLayer

Prospector tab of the Toolbox to expand a listing of
all of the surfaces in the drawing.

4. Right click on Surfaces and select Create Surface...
from the shortcut menu.

5. In the Create Surface WIndOW, prOVlde a name for (V) selecting OK will create a new surface which will appear in the list of surfaces in Prospector,
the surface and select the display style that you

want to use.

Ok ] [ Cancel ] [ Help ]

B. Define the surface = 63

Active Drawing View ~

R

1. Click on the plus sign next to the name of the surface that you
created in order to expand the listing of commands for that
surface

= [ 401.1 Creating a Surface from a Point Group ~

Prospector

2. Click on the plus sign next to Definition to access the list of data
that you can use to define the surface.

Settings

Right click on the Point Groups definition option and select Add...

Survey

Select the point group that contains the data that you want to use
to define the surface and click on the OK button.

Toolboxz

—

C. Dynamic updates

If a yellow shield with an exclamation point appears next to a surface or a component of a surface, this
indicates that the surface needs to be rebuilt. To do this, right click on the surface name and select Rebuild.

You can also choose to automatically update a surface when it is modified by right clicking on the surface
name and selecting Rebuild — Automatic.

D. Surface display

The surface will be displayed in the drawing according to the surface style that is set for that surface. To
change the surface style, right click on the surface title in the list of surfaces and select Surface Properties...
The surface style is set on the Information tab of the Surface Properties window. The default surface style is
EX Contours (1 and 5), but this style can be changed by clicking on the down arrow next to the surface style
and selecting a different style from the list of styles that are available.

Refer Quick Reference Guide 400.0 Styles - Surface Styles for more information on the surface styles
available in the Minnesota drawing template.

Civil 3D 2010 1 Rev. 2/2011



(This Page Intentionally Left Blank)



NRCS MINNESOTA CREATING A SURFACE FROM 2D POLYLINE CONTOURS  412.0

A terrain surface can be created using 2D polyline objects in a drawing. These polylines do not need to be closed
polylines, but they do need to have elevations assigned to the polyline objects. The procedure below can be used

to create a surface from 2D polylines.
A. Add a new surface to the drawing

1. Surfaces are controlled through theToolspace window. To
open the Toolspace window, click on the Toolspace icon on
the Home ribbon.

2. Make sure you are on the Prospector tab in the Toolspace
window.

3. Click on the plus sign next to Surfaces in the Prospector tab
of the Toolbox to expand a listing of all of the surfaces in the
drawing.

4. Right click on Surfaces and select Create Surface... from the
shortcut menu.

5. In the Create Surface window, provide a name for the
surface and select the display style that you want to use.

B. Define the surface

1. Click on the plus sign next to the name of the surface that
you created in order to expand the listing of commands for
that surface

2. Click on the plus sign next to Definition to access the list of
data that you can use to define the surface.

3. Right click on the Contours definition option and select
Add...

4. The Add Contour Data window will appear. This window is
used to provide a description for the contours, as well as
other options for cleaning up the surface.

You can specify weeding factors for the breakline(s).
Weeding factors are used to simplify a complex breakline by
removing vertices along the breakline. Weeding factors are
not typically needed.

You can also specify Supplementing factors for the
breakline(s). Supplementing factors are used to add extra
vertices on long sections of the breakline, but again are not
usually needed.

2 B
Type: Surface layer:

TIN surface | | ExsurFace

Properties Walue
E Information
Mame Ognd
Description Description
styls EX Contours (1 and 5)
Render Material ByLayer

‘\é,‘ Selecting OK wil create a new surface which wil appear in the list of surfaces in Prospector,

ok ][ Cancel ][ Help

{3 Add Contour Data @

Descripkion:
|
Weeding Factors

Distance: Angle:

15.000' 4,0000 (d)

Supplementing Factors

Distance: Mid-ordinate distance:

100,000 1,000

Minimize Flat areas by:

Filing gaps in contour data

[ 5wapping edoes

[¥] adding paints to flat triangle edges

[¥] adding paints to flat edges

[ OK H Cancel H Help ]

One common characteristic of a terrain surface that has been created using contours is that the surface
will be flattened at high and low points in the surface, such as the bottom of channels and tops of hills.
The Add Contour Data window contains several options that you can choose from to try to minimize flat

areas in the surface.

Click on the OK button to exit from the Add Contour Data window.

6. You will return to the drawing where you will be prompted to select the contour objects to be used to

define the surface.

C. Dynamic updates

If a yellow shield with an exclamation point appears next to a surface or a component of a surface, this
indicates that the surface needs to be rebuilt. To do this, right click on the surface name and select Rebuild.

You can also choose to automatically update a surface when it is modified by right clicking on the surface

name and selecting Rebuild — Automatic.

Civil 3D 2010 1
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412.0 CREATING A SURFACE FROM 2D POLYLINE CONTOURS NRCS MINNESOTA

D. Surface display

The surface will be displayed in the drawing according to the surface style that is set for that surface. To
change the surface style, right click on the surface title in the list of surfaces and select Surface Properties...
The surface style is set on the Information tab of the Surface Properties window. The default surface style is
EX Contours (1 and 5), but this style can be changed by clicking on the down arrow next to the surface style
and selecting a different style from the list of styles that are available.

Refer Quick Reference Guide 400.0 Styles - Surface Styles for more information on the surface styles
available in the Minnesota drawing template.
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NRCS MINNESOTA CREATING A SURFACE FROM A LIDAR DEM  413.0

This guide covers the procedure of importing a LIDAR DEM into a Civil 3D surface. You must
have a DEM converted to feet to be able to use it effectively in Civil 3D. The original DEM’s
can be exported right out of ArcMap into Civil 3D but the elevation that is originally in meters
does not change. This could be changed by raising the surface by a conversion from meters
to international or U.S. Survey feet. A tool can be developed to do this automatically in
ArcMap.

Begin by opening ArcMap and starting with a county template or even a blank template.
-Add the demO03inft
-Zoom to the area of interest
(Include all the area that you want to use in Civil 3D in the data frame)
-Right-click on the demO03inft layer
-Data
-Export Data

= UFGIS_Template MH109.mxd - ArcMap - Arclnfo

Elle Edit Wiew Insert Selection Tools ‘Window Help
O ﬁﬂ@“{, gx|n rx|\-l;||1-s,s?s -| |@|@&|§?@J|Dlmsted,mmns j‘@@‘qf Uity Taolks ¥ |,J ‘g'@|"g
Editor > | ~ |ﬁj Task: ICreate Mewvs Feature j Target: I LI |X = | | J E

=

= £F Layers
[0 10ft LDcontour - Clmsted
O LDAR_Tile_index
= O Soils -Clmsted

=] Tawnship & Section - Olmsted
Sections - Olmsted
Civil Towinships - Olmsted
= O <L - Olmsted

= dem03_inkS
Value Copy

High : * Remove
ILDW : Open Attribute Table

B Ug Imay Joins and Relates »
2009

@ Zoom To Layer

= £ Global Indicat .
o Identifier ﬂ Zoom To Make Visible

@
(@
)
B
K|
]
L)
(=

~ x|
»
]
(=]
(]
=
4
B
&
&

Zoom To Raster Resolution

@
)
&
@
«
»
X
=1
k
o
i
7

‘isible Scale Range »
Data 4 Repai
Save As Laver File...
Eo— Permanent...
View Metadata. ..
Display ISoulcel Seleclionl Map Bonkl R » =
Drawing ¥ k@|D'A'£|I@Aria\ j|1n;|n!g A'&vzv;v
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413.0 CREATING A SURFACE FROM A LIDAR DEM NRCS MINNESOTA

The following window will appear and check for the following settings:

-Extent
-Data Frame (Current)
-Spatial Reference
-Raster Dataset (Original)
-Location
-Choose the folder where you want the files to be places
-Format
-Grid
-Click Save
---You will be asked if you want to add the data to the map as a layer which you can say no
because you won’t need it in ArcMap.

| Export Raster Data - dem03_intft [2|[z|
Extent Spatial Reference
{* [iaka Frame {Current) (" Data Frame {Current)
(" Raster Dataset (Original) {* Raster Dataset (Original)
,II Cukput Rasker
[ Use Renderer [ Square: el Size {ox, oyl + |9,34251t_ |9,a4251t_
| | Raster Size (colurns, rows) O | |
E Mame | Froperty |
Bands 1
Pixel Depth 32 Eik
g Uncompressed Size 164,14 KB
4 | | Extert {left, top, right, bottom  { 1725867.0178, 16011244,2228, 1730195,9885, 16015005, ..
a Spatial Reference MAD_1933_UTM_Fone_15M
Location: | Ci\Documents and Settingsichris.nelsonziDeskiop =
Narne: dem03_inkFt1 Farmat: -
Compression Twoe! l—_l Compression Quality
= e (110007

**All of the other settings should be the default settings that appear automatically.
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NRCS MINNESOTA CREATING A SURFACE FROM A LIDAR DEM  413.0

This process will develop a series of files located in the location that you selected that are in an
.adf format. The file that you are looking for is the largest file in the folder.

=

X_JSearl:h i Folders v

Settingsichris. nelson2|Deskiopldem03_intft1 V| G
Marne Size  Type Dake Modified
E3 dblbnd. adf 1KE ADF File 342011 10:34 AM
hdr . adf 1KE ADF File 342011 10:34 AM
pri.adf 1KE ADF File 3442011 10:34 AM
sta.adf 1KE ADF File 342011 10:34 AM
wil01001 , adf B6Z KE  ADF File 342011 10:34 AM
wEIIZIlIIIIIle.aI:IF 4 KB ADF File 342011 10:34 AM

Open Civil 3D and go to the Toolspace and either create a new surface called Lidar Dem or
use one that is already created. Expand the surface and navigate to the definition and right-
click on DEM Files and select Add.

- 5GP Point Groups
B & Surfaces
=- (& Lidar DEM
Masks
i Watersheds
= @ Definition
(& Boundaries
& Breaklines
(il Contours

'_E‘ Draw

@’ Edits Refresh
ket Pt

— M e =

Settings

A window will appear that will allow you to navigate to the location of your DEM that you
created. You may need to change the file type to ESRI Binary Grid (*.adf).

ol

e | oo 0

sof type: | ESRI Binary Grid [* adf] w
e | 555 DEM [x.dEI'I'I]

GEQTIFF [7.kif]

ESRIASCH Gnd [*.asc)

ESRIASCH Grid [* kst
ESRI Binary Gnd [*. adf)
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413.0 CREATING A SURFACE FROM A LIDAR DEM

NRCS MINNESOTA

Choose the appropriate file and click open. This will populate the DEM file information in the
previous window. You will be able to see the estimate point total listed in this window.

2 Add DEM File

DEM file name:

CADocuments and Settingsichris, nelsonz Deskiopdem03_intft1w001001, ad

DEM File inFarmation:

Drata Element Yalue

Descripkion

stimaked Point Tokal 169000
Coordinate System Type  UTM
Zone 0
Horizontal Datum F:!
Vertical Daturm el

<

Properties

=l DEM file
23 Code;
Descripkion
Projection
Dakuri
Ilze custaorn null eley ation
Mull elevation

= Current drawing
23 Code;
Descripkion

[ TP QU iy pup

Yalue

Mo

IITME3-151IF

TM with MADE3 datum, Zo.

1iTRA

K

l [ Cancel ] [

Help

Click OK.

Rev. 3/2011
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NRCS MINNESOTA CREATING A SURFACE FROM A LIDARDEM  413.0

Zoom to the extents of the drawing to see that the surface was created. You will notice on the
right side of the surface there will be an area that seems to be referencing a “zero” elevation.
This can be remedied by adding a boundary to the surface.

Keep in mind that larger surfaces like this have a tendency to slow the functionality of the
system and have caused the program to lock up at times. It seems that if the size of the DEM
is kept around the 150kb size it is more manageable and that may be remedied by increasing
the virtual memory on the computer.

Civil 3D 2009 5 Rev. 3/2011
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NRCS MINNESOTA

CREATING A SURFACE FROM A SHAPEFILE = 414.0

This guide covers the procedure for creating a terrain surface in Civil 3D using a shapefile which contains
elevation data in the form of contours. The shapefile that is being used to create the surface is located on a local
hard drive or shared server.

Make sure a coordinate system is assigned to the Drawing

1. Go to the Settings tab on the Toolspace.

2. Right click on the drawing name and select Edit Drawing Settings...
3. Inthe Drawing Settings window, go to the Units and Zone tab.

4. Select the coordinate system for the drawing from the list of available coordinate systems in the Zone

section.

Create a Surface from the Shapefile

1. Click on the down arrow next to Surfaces on the Create Ground Data panel on the Home ribbon and
select Create Surface from GIS Data.

utput  Manage  Help  Online  Add-Ins  Trimble
x 18] 0| 53 mpart Survey Data | EY Parcel - ~# plignment - & Inkersections = | [ Profile View -
o ﬁ [=] @ Points = f) Featurs Line = ™ Profile ~ &'}3‘“‘ Assembly = —5* Sample Lings
oolspace —
@ Surfaces v‘ @ Grading = ﬁ Corridar Sﬁ Fipe Metwork = (_,* Section Views ~
Palettes | =3 Create Desian ~ Profile & Section Views
__ Create Surface
o w1 0Te
g
& g" [ ) Create Surface From DEM
7 E| I
Create Surface from TIN
4 B ]
=
N % ‘ % Create Surface from GIS Data
(@] o)
] @ Create Surfare from Google E.
= gl Create Surface from GIS Data
@ g" Imports GIS data to create an AutoCAD Civil 30 surface
e B @ Create Surface from Grad
/‘ = ﬁ reate surrace from Grading | rocaD Civil 30 enatles wou ta conneck directly to a GIS datastare
=1 EI and impork GI5 data, such as contours and point collections, without
A g, &@Create Surface From Carridor | 2™ intermediate data or file conversion,
AI % ; CreateSurfaceFromGISData
@ 33% @ Create Cropped Surface Press F1 for more help
=
=

2. The Create Surface from GIS Data window will open. The Object Options tab is used to provide a name

and optional description for the surface and to select a style, layer and rendering material.

¥9 Create Surface from GIS Data - Object Options

P Obiect Cptions Civil 30 object type;
Connect to Data | Surface h |
" ‘ Marme:

S

Cico;giﬁ:gs |Surface <[MNext Courter]> |
Description:

Geospatial Query | |

Data Mapping Style:
@ Ei Contours [1 and 5) v| ’_?? - ’?‘Q
Layer:
| Ex-suRFace |
Render material:
| @, Byiock v

o )
Civil 3D 2012 1
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414.0 CREATING A SURFACE FROM A SHAPEFILE

NRCS MINNESOTA

1. Click on the Next > button to open the Connect to Data window. There are three types of source data
that can be used, ArcSDE, Oracle or SHP. For this exercise, select SHP.

¥4 Create Surface from GIS Data - Connect to Data

Object Options
Data source ype

P Connect to Data © AreSDE
O Oracle
Schema and () SHP
Coordinates

Connection parameters
Geospatial Query

SHP path:

Data Mapping | |
Instance:
| |
User name:
| |
Password:
| |

Login

D atastore list:

Connect to datastore

Finish

[ cancel |

e )

2. Select the shapefile by clicking on one of the icons next to SHP path: The icon on the left will allow you to
browse and select an individual .shp file, while the icon on the right allows you to select all of the

shapefiles in a folder. Browse and select the shapefile and click on the Open button.

“ Select a SHP file x|

Look in: | [C5) elevvation w | <= @. * ﬁ Views ¥ Took

Mame Size  Tvpe Date Modified
[hinfo Filz Folder 3f21fz2012 745 8
[CLidar File Folder 11/2002012 3:44
[CINED File Folder 1zf199z2011 11:5:
[C)5hade File: Folder 12/7/2012 5:33 0
[C)5lope File Folder 9/18/2007 7:05 A
[ state_dem10m File Folder 11/27)2012 10:0
[Chstate_dem30m File Folder 3212012 743 4
bedrock_a_mn.shp 18,412 KE AukoCAD Shape So...  4/13/2006 10:54
2% Contour_100FfE_|_mn.shp 284,578 KB  AukoCAD Shape So...  1/15/2004 5:12 P
59 B
File name: |C0ntnur_1 00ft_L_min.shp v | Open B
Files of ype: | “shp v|
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NRCS MINNESOTA

CREATING A SURFACE FROM A SHAPEFILE = 414.0

3. Back in the Create Surface from GIS Data — Connect to Data window, click on the Login button.

¥4 Create Surface from GIS Data - Connect to Data E'

Ohbiject Options
} Connect to Data

Schema and
Coordinates

Geospatial Query

Data Mapping

Data zource tupe

() ArcSD
() Oracle
(®)5SHP

Connection

SHP path:

E

parameters

| F:\Geodatahelevation\Contowr_100f_|_mn.shp

e

Instance:

Uzer name:

| |
Password:

| |
Datastore list:

Connect to datastore

Mext = Finish ’ Cancel ” Help ]

4. The Create Surface from GIS Data — Schema and Coordinates window will appear after the login
completes (this may take a few seconds). The shapefile name and its coordinate system will appear in
the center window, and the drawing’s coordinate system will be listed at the bottom of the window.

":?._Create Surface from GIS Data - Schema and Coordinates

Obiect Options

Connect to Data

> Schema and

Coordinates

Geospatial Query

Data Mapping

Schema:
| L efault w |
Feature class Coordinate system
[ Contour_100f_|_mn UTH with MADE3 datum, Zone 15, Meter; CentrallE‘

Drawing coordinate system:

Restore the original coordinate system ]

|
Mext = Finish ’ Cancel ] ’ Help ]
Check the box next to the shapefile name and click on the Next > button.
3 Rev. 12/2012
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414.0 CREATING A SURFACE FROM A SHAPEFILE NRCS MINNESOTA

5. Inthe Create Surface from GIS Data — Geospatial Query window, you can define an area of interest in
order to limit the area of the surface, and you can choose a query type. Uncheck the box next to Define
area of interest by to use all of the contours in the shapefile to build the surface. Click on the Next >

button.
V"4 Create Surface from GIS Data - Geospatial Query [XJ
©biect Options Define area of interest by
Connect to Data @® Polygan
Schema and O Window
Coordinates
) Fence
P Geospatial Query
) Circle
[rata Mapping
Query type
@) Inside
() Crassing
[ < Back ” Mexk = ] [ Finish ] [ Cancel l [ Help ]

6. Inthe Create Surface from GIS Data — Data Mapping window, click on the cell next to CONTOUR in the
Civil3D Property column to assign elevation values from the shapefile contours to the Civil 3D surface.

¥4 Create Surface from GIS Data - Data Mapping E|

Obisct Options Map GIS data to Civil3D' properties:

Connect to Data GIS Field Civil3D Property

= Defaulk:Contour _100FE_|_mn

Schema and
Coordinates

Geospatial Query

P Data Mapping

File: narne:

|
Mexk = [ Finish ] ’ Cancel ” Help

7. Click on the Finish button to create the surface.
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NRCS MINNESOTA CREATING A SURFACE FROM AN ADF FILE ~ 415.0

This guide covers the procedure for creating a terrain surface in Civil 3D using an .adf format GIS data file. The
file that is being used to create the surface is located on a local hard drive or shared server.

A. Make sure a coordinate system is assigned to the Drawing

1. Go to the Settings tab on the Toolspace.
2. Right click on the drawing name and select Edit Drawing Settings...
3. Inthe Drawing Settings window, go to the Units and Zone tab.
4. Select the coordinate system for the drawing from the list of available coordinate systems in the Zone
section.
B. Add a new surface to the drawing

1. Surfaces are controlled through the Toolspace ¢ x|
window. To open the Toolspace window, click - =
. . Type: Surface laver:
on the Toolspace icon on the Home ribbon. S = Meeomrace
2. Make sure you are on the Prospector tab in the Propertios e
Toolspace window. E Information
. . . Mame Ognd
3. Click on the plus sign next to Surfaces in the Description Description
Style E¥ Contours {1 and 5)
Prospector tab of the Toolbox to expand a Pl mr— T

listing of all of the surfaces in the drawing.

4. Right click on Surfaces and select Create
Surface... from the shortcut menu.

5. Inthe Create Surface window, provide a name
for the Surface and SeleCt the d|Sp|ay Style that ':i;' Selecting OK will create a new surface which wil appear in the list of surfaces in Prospectar,
you want to use. Because DEM datasets are v

usually very large, it can help speed up the ok J[ concd J[ hep
process if you select a surface style of No
Display or Border.
C. Define the surface
1. Click on the plus sign next to the name of the Q& B 0| %
surface that you created in order to expand the poe p— u
. x5 ckive Drawing View w =
IIStIng Of Commands for that surface ‘ﬁ =[] 414.0 Creating a Surface from an adf file 75
2. Click on the plus sign next to Definition to & O pains
. - [4] Point Groups
access the list of data that you can use to oo
s g oink Clouds
define the surface. T =& sufaces
. . . . agn . = TIM Surf
3. Right click on the DEM Files definition option O@E o
and select Add... g C\é Watersheds
] = (£ Definition
O Boundaties
|| ﬁb Breaklines
fb Conkours
O E e
= Cb Drawing Object Add...
z f} Edits Refresh
o &2 Point Files
[‘:"}] Paint Groups
| #- 23 alignments
@ Sites -
£ >
@
i
E
=
&5
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415.0 CREATING A SURFACE FROM AN ADF FILE

NRCS MINNESOTA

4. Inthe Add DEM File window, browse and select the .adf file that will be used to develop the terrain
surface and click on the Open button to return to the Add DEM File window. If the coordinate system for
the DEM file is not automatically set, you can manually specify its coordinate system by clicking in the box

in the Value column next to CS Code:

% Add DEM File

DEM file narme:
| F:\GeodatalelevationiLidarscotthdemiw001001 %, adf |
DEM file infarmation:
Data Element Yalue ~
Description
Estimated Point Total 163000000 |
Coordinate System Type  UTM
Zong 0
Horizonkal Datum T
Wertical Datum MA A
53 2
Properties Walue
= DEM file
5 Code: {UTMES-15 ;
Description 1UTM with MADE3 datum, Zone 15, Meter; Cen...
Projection T
Daturn MADES
Usze cuskam null elewvation 0]
Mull elevation 100000000000000000 2000000, 00
= Current drawing
5 Code: UTME3-15F
Description TR with MADS3 datum, Zone 15, US Faok; ..,
Projection uTrM
Dratum MADES
QK ] [ Cancel ] l Help ]

4

5. Click on the OK button to add the DEM data to the surface.
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NRCS MINNESOTA CLEANING UP A SURFACE - BREAKLINES ~ 420.0

The appearance of a surface created from point data will often appear choppy in areas where there is a
significant change in grade such as channels
and the top and bottom of banks. This is
illustrated in the graphic to the left. The
surface can be refined in these areas by
using breaklines to define these grade
change locations. Breaklines force the
surface model’s triangulation lines to orient
along the grade break rather than
crisscrossing across breaks, which causes
potholes in channel areas and choppy ridge
lines along banks.

A breakline is a 3D polyline that has elevation
values assigned to its vertices. The easiest
and most accurate way to create a 3D
polyline to be used as a breakline is to create
a 3D polyline by snapping to survey points
taken at grade breaks, top or bottom of bank
locations, or other points where the terrain
changes significantly.

The procedure below outlines the steps that can be followed to create a 3D polyline that will be used as a
breakline.

1. Make sure the points that you want to use to create the 3D polyline are displayed in the drawing.

2. You will want to be able to snap to the nodes of the points in the drawing in order to pick up the points
elevation, but you do not want to accidentally snap to any other objects in the drawing. To restrict the object
shapping to selecting only point nodes, right click on the Object Snap icon on the Application Status Bar at the
bottom right hand side of the window and click on Settings...

opon

@) Center 12 Drafting Settings X

|:|Nnde Snap and Grid|| Polar Tracking| Obiect 3nap | Dynamic Input | Quick Properies

&5 Quadrart [¥] Obiect Snap On F3) 7] Obiect Snap Tracking On (F11)

3 Intersection (biect Snap modes

e Extersion O [ Endnoin & [Jinserton

T Insertion £ [Midpeint b [Perpendicular

_L Perpendicular e T [Tangent

D Tangent & [ Node X ONearest

b Nearest <& [Quadrant B [JéApparent intersection

}{ Apparent Intersection > [lntersection < [Parallel

7 Parallel LA
aut v Enabled
——
=mp' 400,0 Usi| v Useleons

Dlsplay

i ﬁ“j_k‘f‘l:”ﬁ |IL."*T=|+|. - Options [ ok J[ cancel |[ Heb |
In the Drafting Settings window, click on the Clear All button and then select only Node. Click on the OK
button.

3. Draw the 3D polyline using the 3D polyline command E\. located on the Draw panel of the Home rlbbon You
will need to click on the down arrow on the Draw panel to N AR R _\, Lo\ \ <
expand the command list and find the 3D polyline command. VLA WAV W
Click on points in the drawing to set the nodes for the 3D
Polyline object. When you reach the end of the 3D polyline,
right click and select Enter.

If you click the wrong point you can back up by right clicking
and selecting Undo from the shortcut menu.

The graphic to the right shows 3D polyline breaklines that have
been created along a set of terraces. These 3D polylines will
be used to clean up the terrain model along these terraces.
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420.0 CLEANING UP A SURFACE - BREAKLINES NRCS MINNESOTA

Breaklines are added to a surface in the Definition area under the surface name in the Toolspace. The following
commands are used to add breaklines to a surface definition.

1. On the Prospector tab of Toolspace, go to the surface name and expand the list of commands by clicking on

the + sign to the left of the surface name. G B G 7)) X
2. Expand the list under Definition, right click on Breaklines and select ﬂ A:SDT::E::;qsurfmsme; ; =
Add... = s
% point Clouds
3. The Add Breaklines window will appear. The following selections T o St
can be made In this window B o
£  wiatersheds
a. You can provide a description for the breakline(s) eé@oeﬁnm:nd
b. Make sure the breakline type is set to Standard -
The most commonly used type of breakline is the Standard R\
breakline. This is used for breaklines created from a 3D
polyline that follows surveyed point data along a grade break, l- Eﬂﬂ:mt&m
such as the top of a bank. Another type of breakline is the T o e
proximity breakline. This type of breakline will interpolate a 5 T et =
three dimensional breakline along a 2D polyline based on the £

elevations of a surface.

50 Toolspace

c. You can specify weeding factors for the breakline(s). Weeding
factors are used to simplify a complex breakline by removing vertices along the breakline. Weeding
factors are not typically needed.

d. You can also specify Supplementing factors for the breakline(s). Supplementing factors are used to add
extra vertices on long sections of the breakline, but again are not usually needed.

The graphic below shows the same surface that was shown on page 1, but it has been refined by adding
breaklines along the channel, diversion and terraces.
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NRCS MINNESOTA CLEANING UP A SURFACE - BOUNDARIES  421.0

A boundary can be used to clean up the outer edges of a surface model where TIN lines may extend across
space where survey data is not provided. This is illustrated in the figure below.

A boundary is created using a closed 2D polyline object which
crosses over all TIN lines that you want to remove from your surface
model. Start by changing the display of your surface to show only the
triangles. It will also help to turn off object snapping and polar
tracking while you are drawing the polyline so that the program is not
continually trying to find nodes to snap to while you are drawing the
polyline.

Start drawing the 2D polyline at
any point outside of your
surface and start drawing a
polyline all the way around the
surface back to the starting
point, crossing over all TIN
lines that you want to remove
along the way, as shown in the
figure to the right. When you
return to the starting point of
the polyline you can type C at
the command line to close the
polyline.

Once you are finished drawing the polyline, you will add it to the
surface definition. In the Definition area under the surface name,
right click on Boundaries and select Add... In the Add Boundaries
window, you can provide a name for the boundary if you want to and
make sure the type of boundary is set to Outer. Also make sure the
box next to Non-destructive breakline is unchecked. Leaving this box
checked will cause the TIN lines to be trimmed at the location where
the boundary line crosses them rather than deleting the lines altogether. Examples of how the surface is modified
when applying an outer boundary are shown below. Click on the OK button and rebuild the surface if necessary
to see the changes.

Non-destructive breakline box unchecked Non-destructive breakline box checked
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421.0 CLEANING UP A SURFACE - BOUNDARIES NRCS MINNESOTA

Two other types of boundaries that are commonly used to define flat or hidden areas inside the terrain surface,
such as the water surfaces in a reservoir, are the Hide and Show boundaries. A Show boundary creates a
flattened area in the surface defined by the boundary polyline. A Hide boundary is similar to the Show boundary,
but it cuts out the area defined by the boundary polyline from the surface model, leaving a hole. An example of

TSRS

S
ay
g >

£
s
3

X y T 2

) y

e =

Original Surface Hide Boundary Show Boundary
Non-destructive breakline checked Non-destructive breakline checked
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NRCS MINNESOTA SURFACE LABELS — CONTOUR LABELS  430.0

The elevations of surface contours can be labeled using contour labels. This guide covers the three types of
labels that are available and how they are applied to contours in a surface.

To access the commands for adding contour labels to a surface, select the surface object in the drawing. A
contextual ribbon for that surface will appear. The commands for contour labels are located on the Add Labels
drop down menu on the Labels & Tables panel. Each of the contour label commands is covered below.

Contour — Single

The Contour — Single command places an elevation labels at a point that you select along the contour line. When
you execute this command, you will be prompted to select the contour that you want to place the label on (bottom
left). When you click on a location on a contour line, the label will be placed at the place on the contour (bottom
right). Continue to add individual contour labels or right click with the mouse to exit the command.

Labels can be moved by selecting them and using their grips to slide them along the contour line.

= @R

To delete a contour label, simply select the label and hit the delete button on the keyboard.
Contour — Multiple
The Contour — Multiple command places a series of elevation labels along a line that you draw across contours.

When you execute this command, you will be prompted to select the beginning and ending points of a line that
crosses over the contours that you want to place labels on (bottom left). The labels will be placed where the line
that you draw crosses over the contours (bottom right).

Continue to draw lines across contours or right click with the mouse to exit the command.
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430.0 SURFACE LABELS — CONTOUR LABELS NRCS MINNESOTA
Contour — Multiple at Interval
contours that you select.

The Contour — Multiple at Interval command places a series of elevation labels at a set distance interval along the

When you execute this command, you will be prompted to select the beginning and ending points of a line that

crosses over the contours that you want to place labels on (bottom left). After you draw the line across contours,
you will be prompted to specify an interval for the contour labels along the contour. The labels will be placed on
the contours that you cross over with the line at the interval that you specify. (bottom right).
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NRCS MINNESOTA SURFACE LABELS — SPOT LABELS  431.0

Spot elevations and slope labels can be placed on a surface. This guide covers the three types of spot labels
that are available and how they are placed in a drawing.

To access the commands for adding spot labels to a surface, select the surface object in the drawing. A
contextual ribbon for that surface will appear. The commands for spot labels are located on the Add Labels drop
down menu on the Labels & Tables panel. Each of the spot label commands are covered below.

Slope

When you select the slope label command, you will have an option of creating a one-point or two-point slope
label. The one-point slope label command will place a label listing the slope (in H:V format) at the point that you
click on the surface. An arrow will automatically be placed under the slope label which indicates the direction of
the slope.

If you select the two-point slope label command, you will be asked to specify the beginning and ending points on
the surface that you want to calculate the slope between. The slope (in H:V format) will be placed in the drawing,
along with an arrow drawn starting at the first point you selected and pointing toward the second point selected.

One-point slope label Two-point slope label

S5 Ay 7

‘%

Spot Elevations

When you select the spot elevation command, you will select a point in the drawing where you want to display the
spot elevation of a surface. The elevation label will be placed in the drawing along with a symbol indicating the
point where the elevation was measured.

7240.5

7247,
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431.0 SURFACE LABELS - SPOT LABELS NRCS MINNESOTA

Spot Elevations on Grid
This command places spot elevation labels at a specific grid interval on a surface.
When you start the command, you will be asked to specify a base point for the grid of labels.

Next, you will be asked for a grid rotation angle. You can either click on a second point in the drawing to define
the rotation angle, or you can enter in a rotation angle value at the command line.

After you specify the rotation angle you will be asked for the grid x and y spacing.

Next, you will be asked to specify the upper right location for the grid. The grid spacing you provided in the
previous step will be displayed, and you can select on one of the grid points to specify the upper right hand corner
of the window.

As a last step, the grid location window will be displayed in the drawing along with a smaller square that
represents the x and y spacing that you specified. You will be given the option of changing size or rotation of the
grid or grid squares at this point, or you can proceed to placing the spot elevations.
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NRCS MINNESOTA VIEWING A SURFACE IN3D  440.0

A useful way to visually inspect Civil 3D terrain surfaces is to rotate the view of the surfaces and view them from
the side. This can make survey busts and other terrain irregularities readily apparent.

The figure below shows a terrain surface whose view has been rotated, which makes it easy to see that there is a
problem with the elevation of one of the nodes on a 3D polyline that has been created to use as a breakline. A
problem like this is very hard to detect when viewed from the top view of the drawing, but it is readily apparent
when the objects are rotated.

A terrain surface that includes triangles can also be shaded to allow terrain relief to be seen, as shown in the
example below. All of the surface styles included in the Minnesota drawing template are set to automatically
display triangles when the surface is rotated, regardless of how the surface appears in plan view. This allows
surface shading to be applied to any of the template’s surface styles.

Unnamed

To shade a terrain surface, go to the Views panel on the View ribbon, and click on the down arrow to display the
visual styles drop-down menu. The two shaded styles are the Realistic style and the Conceptual style. The
primary difference between the two is that the edges between faces in the Realistic style are smoothed while the
edges using the Conceptual style are more defined.

To return to a standard top-down plan view in the drawing, set the visual style to 2D Wireframe on the drop-down
menu on the Views panel of the View ribbon. Also on the Views panel, set the view to Top.
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