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Basics of Existing Ground Surface Generation

The accuracy of an existing ground surface model depends entirely on the accuracy of the data used to create the
surface. This is the “garbage in - garbage out” theory.

If you are relying on someone else to provide existing ground data to you, use the guidelines below to ensure you
receive the best data available.

Original Data to Request - In order of preference

LandXML file
e Can come from most any design software except GeoPak
e Can include data for some or all points, point groups, surfaces, alignments, profiles and cross sections

3D TIN Lines

e |f using Land Desktop, make sure that the TIN is a collection of lines and not 3D faces. Faces are read into
Land Desktop as point data and the program doesn’t recognize the legs of the faces as breaklines.

e Civil 3D can read 3D faces as breaklines.

o  Will most likely receive the lines in a DWG file

e |f received from someone using Land Desktop, the 3D TIN lines or 3D faces will probably be on a layer with
“SRF-VIEW” in the name. If the TIN is on such a layer, make certain they apply to the surface you are
interested in.

Point File and Breaklines
e Point file can come in an ASCII format or as part of drawing
e |f surface was created in Land Desktop, the breaklines will probably be on a layer with “SRF-FLT” in the name;
however, the breaklines on this layer might apply for a different surface
e Breaklines from surveyor are highly preferable to creating breaklines from the points

Contours
e Never create a surface using only contours
e Always add points to contour data for surface. Also create breaklines if necessary

Spot Elevations
e As noted here, spot elevations will most likely be used with contour data.
e In addition to importing points from a text file, Land Desktop can generate spot elevation data from many
different types of Autocad entities. Land Desktop can use points, lines, blocks, text, 3D faces and polyfaces to
generate point data for a surface.
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Creating a surface from a LandXML file

Initial Setup

e You must have a LandXML file (.xml extension) with a surface definition.
e You must be attached to the correct Land Desktop project database.

1. Go to Projects> Import LandXML

Browse to and select the desired XML file to import and pick OPEN

3. In the “File Contents” portion of the “LandXML Import” dialog box, you will see the number of COGO points,
point groups, surfaces, parcels and alignments that are defined in the selected XML file and are available for
import. Place a checkmark next to any and all types of data that you wish to import into the project database.
This step does NOT import, it only processes the LandXML file and prepares it for import.

LandXML Import &\

N

File Selection:

Name: TCG_XMLProject(2 sml | Details.. Browse... |
File Contents:
v COGO Paints: 147 v Surfaces: 1
[ 1] v Parcels: E
B 0 v alignments: 1
[rata Processing: O ptiors:
[ Translate/Fotate File...
[ Select Begion Boundary -
= Data...

ok Cancel Help

4. If you pick the DATA box in the Options portion of the dialog box, you can specify how Land Desktop is to
handle point descriptions and surface triangulation on import.
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5. You can also specify whether the data is to be inserted into the drawing during import. If chosen to insert the
project data into the drawing, the new entities will be drawn in accordance with the current drawing settings.

LandXML Import Data Options

Imperial Units: Insert to Drawing

Foot Type: | International Foot - [v Points

[ Surface Faces
Paint Descriptions:

[v Surface Watersheds
+ |se "code”™ value

[v Parcels
(" Use "desc” value ;
[+ Alignments
[V If mot found, try “desc”
Surfaces: Profiles:
{+ Maintain Triangulation (¥ Overwrite
(™ Quick Impart " Merge
Save Az Default | Beset to Default |
Cancel ‘ Help |

6. Pick OK to close the “LandXML Import Data Options” box and then OK again to close the “LandXML Import”
box. This will cause Land Desktop to begin processing the LandXML file.

7. Before it is imported, Land Desktop will compare the contents of the LandXMLfile to the current project data
and display the “LandXML Import Comparison Results” dialog box.

LandXML Import Compa... E|

COGO Points: -
LandXML File Total: 147 —_
Removed by Region Selection: 0
Identical: 0
Different (Lodked): 0
Different: 0
New: 147
Available for Import: 147

Surfaces:

LandXML File Total: 1
Removed by Region Selection: 0
Identical: 0
Different (Locked): 0
Different: 0
New: 1
Available for Import: 1 ﬂ
Cancel | Help ‘
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8. Once you pick OK in this dialog box and have been notified of all potential conflicts, you are given a second
opportunity to select the data to be imported into the project database with the “LandXML Import Selection”
dialog box. At this point you are also given the opportunity to pick some or all of the items for import. For
instance, selecting the SURFACES button gives you the option of importing some or all of the surfaces
contained in the LandXML file. Once you’ve selected all the data to be imported and set the “Conflict
Resolution” settings as desired, pick the IMPORT button to proceed.

LandXML Import Selection X
File:
Mame: TCGE_=MLProjectD2. sml
Filter [1ata: Proceszing:
it 147
COGO Paints: | Resuls...
Paint Groups: | 1]
Desc Keps: | 0 Conflict Rezolution:
'3
Surfaces: | 1 Fromat
" Owenarite
Parcels: | B
" Skip
Alignments: | 1
Imnpart ‘ Cancel Help
|

9. You can now go to Terrain Model Explorer and see that the surface is part of the project.
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Creating a Surface Using TIN Data
Most of the process of creating an existing ground surface is the same.
1. Go to Terrain> Terrain Model Explorer (TME)

2. In the left side of the box, right click on “Terrain” and pick on “Create New Surface”.

Terrain Model Explorer

Manager Help b

| Surface N... ,.9

" Create New Surface | )

2 Volum

o
, . ‘ S -.J“ah,_Ju i, gttt ol LR e, ./\
o, S

3. Hit the plus sign “+” next to “Terrain” to expand this tree. You will see “Surfacel” under “Terrain”.

4. Right click on “Surfacel” and go to “Rename” to give the surface a new name such as “EG” for Existing
Ground.

5. Double-click on the new surface to expand the tree below so that you can see “TIN Data”.

= Terrain
= & EG
=-[2 TIN Data
¥ Point Groups
[#] Point Files
DEM Files [
= Contours
4 Breaklines
> Boundaries
# Edit History
4 Watershed
1 Volume

TCG_BasicsOfExistingSurfaceGeneration_Method.doc Page 5 of 11
© 2005 Jennifer L. DiBona



6. Follow the instructions below depending on the available data.

a. If you have Point Groups...
1. Right click on Point Groups and go to Add Point Groups.
2. Select the desire group.
3. To remove a group from the TIN Data, right click on the point group name in the RIGHT side of the

box and select “Remove”.

b. If you have a point file in ASCIl/text format in which every point is to be used in the surface...
1. Right click on Point Files and go to Add Point Files.
2. Select the correct format of the ASCII/text file in the top drop-down list.

3. Browse to the correct file to import

@ Format Manager - Read Points

]9

Format: FHEZD [corma delirmited)

Ta

Source File: "CATCG_Traiming TCG_2008\ ntra | (=

. [&h

Caricel

Help

c. If you have spot elevations in the form of elevated text (Z coordinate is the spot elevation) ...
1. Right click on Point Files and go to Add Points From Autocad Objects> Text
2. At the command line, choose whether to select the text by Entity or by Layer.

3. Select the text.

d. If you have elevated Autocad points/nodes (does not include AECC Point Objects)...
1. Right click on Point Files and go to Add Points from Autocad Objects> Points.
2. At the command line, choose whether to select the points by Entity or by Layer.

3. Select the points.

e. If you have spot elevations in the form of elevated blocks (Z coordinate is the spot elevation) ...
1. Right click on Point Files and go to Add Points from Autocad Objects> Blocks.
2. At the command line, choose whether to select the blocks by Entity or by Layer.

3. Select the blocks.
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f. If you have 3D faces...

1.

2.

3.

Right click on Point Files and go to Add Points from Autocad Objects> 3D faces.
At the command line, choose whether to select the faces by Entity or by Layer.

Select the 3D faces.

g. If you have 3D lines...

1.

Although you have the ability to create point data using the endpoint elevation of 3D lines, it is
better to define these entities as breakline data so that Land Desktop will take the entire line into
account and not just the endpoints.

Right click on Breaklines and go to Define by 3D lines.

You are prompted to give a description for the breaklines. It is usually sufficient to use the surface
name as a description for all the breaklines.

At the command line, choose whether to select the lines by Entity or by Layer.

Select the 3D lines.

h. If you have 3D polylines...

1.

2.

Right click on Breaklines and go to Define by Polyline.

You are prompted to give a description for the breaklines. It is usually sufficient to use the surface
name as a description for all the breaklines.

Select the 3D polylines.

You are asked whether you want to “Delete Existing Objects?” Always answer “NO” to this
guestion. Land Desktop will make a copy of the polylines/breaklines and put the copy on a new
layer it creates called “SRF-FLT”. This layer can usually be frozen and, if necessary, continue to
work with your original polylines.

i. If you have 2D polylines defining your breakline locations...

1. This type of breakline is called a “Proximity Breakline. For this to work, the points connected by
the 2D polylines must be defined as TIN DATA for the surface.

2. Right click on Breaklines and go to Proximity by Polylines.

3. You are prompted to give a description for the breaklines. It is usually sufficient to use the surface
name as a description for all the breaklines.

4. Select the 2D polylines.

5. You are asked whether you want to “Delete Existing Objects?” Always answer “NO” to this
guestion. Land Desktop will make a copy of the polylines/breaklines and put the copy on a new
layer it creates called “SRF-FLT”. This layer can usually be frozen and, if necessary, continue to
work with your original polylines.

TCG_BasicsOfExistingSurfaceGeneration_Method.doc Page 7 of 11

© 2005 Jennifer L. DiBona



Jj. If you have elevated contours...
1. Right click on Contours and go to Add Contour Data.
2. Make sure there is a check in the box next to “Create as contour data”.

3. Accept the defaults for the “Contour Weeding” box and hit “OK”.

Contour Weeding @

Create as contour data

Wieeding factors

Distance; 15.0000 Angle: 4.0000

Supplementing factors

Diztance: 100.0000 Bulge: 1.0000

oK) | cCancel | | Hep |

4. At the command line, choose whether to select the contours by Entity or by Layer.
5. Select the contours.

7. Now that the TIN data has been defined for the surface, we need to combine all the data and “Build” the
surface. Right click on the surface name and go to “Build”.

8. Make sure that the appropriate boxes are selected in order to use all the desired types of data. This is a good
way to trouble shoot a bad surface. Although many types of TIN Data may have been defined, the surface can
be built using only a few or all of the types of data. If you suspect you have a problem with your point data,
unselect all other types of data in the Build dialog, build the surface and see if the problem occurs.

9. Whenever contour data is used to build a surface, make sure to select the option, “Minimize Flat Triangles
Resulting from Contour Data”.

10. Select OK.

11. Back in Terrain Model Explorer, select the surface name on the left side of the dialog box. Notice that the
right side of the box populates with the new surface details.
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Additional Check if Building Primarily with Contour Data

After getting surface built in the Land Desktop project, the following checks should be made to ensure that the surface
model stored as project data matches the contours provided by the surveyor as closely as possible.

1.

2.

Set existing ground surface current in Land Desktop.

Isolate existing ground contour layers provided by others.

Make sure layer prefix is set to “ *  in Terrain> Surface Display> Settings>
Create new contours using same contour interval as in the original file.
See how well newly created contours overlay the originals.

Use Inquiry> Elevation Track to check areas where contours don’t match.

You can overlook where the new surface interpolates across gaps and outside of the surveyors apparent
boundary. This can be taken care of with a surface boundary.

Adding a Surface Boundary

1. Go to Terrain> Edit Surface> Import 3D Lines. The surface 3D lines will come in on a layer that is named “SRF-
VIEW” or ends in “SRF-VIEW”.

2. lIsolate the appropriate SRF-VIEW layer.

3. Go to Terrain> Edit Surface> Delete Line. Use this command to delete all extraneous TIN lines from the
surface.

4. Once all lines have been deleted, go to Terrain> Surface Border> 2D Polyline. Say “Yes” when prompted to
delete the old layer.

5. This will bring in a single closed polyline along the surface boundary. This new polyline will be on layer “SRF-
BDR” or a layer ending in ‘SRF-BDR”.

6. Isolate the SRF-BDR layer.

7. Go to Terrain> Terrain Model Explorer and, if necessary, double-click on the surface name to expand the tree
to see “TIN Data”.

8. Right click on Boundaries and select “Add Boundary Definition”. You can accept the default name for the
boundary. This boundary is an “Outer” boundary and you can answer “Yes” when prompted to “Make
Breaklines Along Edges?”.

9. When you’re back in Terrain Model Explorer, right click on the surface name and “Build” the surface again.
You will be notified that the surface has been edited and that unless you select the button for “Apply Edit
History” your changes will not be saved. Accept this condition and continue. In the “Build EG” dialog box, the
same buttons should be selected as before. Also, make sure that the “Apply Boundaries™ is selected.
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Create Existing Ground Contours

1. Go to Terrain> Create Contours

2. Make sure that Surface name is correct at the top of the dialog box.

3. Make sure that the contour interval is set as desired, either 1 & 5 or 2 & 10.

4. Set the layer names for the new contours.

5. Pick “OK”.

El Create Contours

]

Surface: EE w |
Elevation Fange
Frorm: 210,00 o~ Tax 23800 & | Wertical Scale: 1.00 o~
Low Elevation: 20012 High Elevation: 239,58 | FReset Elevations
|rteryalz
(%) Bath Minor and Major " Minor Only ) Major Only
kinar [nterval; 200 & Layer: |I:EINT-MNFE L |
M ajcr Interval: 10,00 | Layer CONT-MIR v |
Froperties
(*) Contour Objects Contaur Shyle: |Standard w |
() Palylines | Presview ... | [ Style Manager>> |
[ 1] ] [ Cancel ] [ Help ]

TCG_BasicsOfExistingSurfaceGeneration_Method.doc
© 2005 Jennifer L. DiBona

Page 10 of 11



Calculate and Import Watershed Areas
1. Go to Terrain> Terrain Model Explorer
2. |If necessary, double-click on the surface name to expand the tree so that the “Watershed” item is visible.

3. Right click on “Watershed” and select “Calculate Watershed”. Accept the default settings and pick “OK”.

' Terrain Model Explorer

Manager Help
=3 Terrain
=@ EG
=-[2 TIN Data
4 Point Groups
[#] Point Files
DEM Files
2 Contours
# Breaklines
> Boundaries
# Edit History
g Watershed|
2 volume

Import Watershed Boundaries...
Import Individual Watersheds...

Properties...

AL AN A .t Ry

4. Right click on Watershed again and select “Import Watershed Boundaries”. Make sure to uncheck the box next
to “Fill With Solids”.

Watershed Display Settings

Display 10 Humbers

Eraze Previous Lapers

Laperz
Boundary Paoint: |ws_|:u:uundary_pu:uint |
Boundary Segrent: |ws_buundary_seg |
Depreszian: | we_depression |
Flat drea: | we_flat_area |
builti Drain: | we_multi_drain |
Fuilti Drain Motch: |ws_multi_drain_nu:utch |

[ oK ][ Cancel ][ Help ]

5. The watershed boundaries and labels are imported on the layers defined in the Watershed Display Settings
dialog box.
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