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Chapter 15: Digital Terrain Model (DTM)

Overview

An existing ground DTM will be the base with which to create
existing profiles, existing cross-sections, generate earthwork,
etc. Proper creation is imperative for the success of each of
these procedures. This chapter will explain the process for
extracting graphics from a DGN file containing 3D elements
that represent existing ground.

Extracting Graphics

There will be occasions when a tin will need to be created from
a 3D drawing. This can be done using the Extract Graphics
command. The following paragraphs and workflows will
describe the steps in creating and checking a tin.

This is a two-step process. The first step is to create a .dat
file; the second step will use the .dat file to create the .tin.
Workflow 1 will describe these two processes.

Workflow 1: Extracting Graphics

1. Open the .dtm file that contains the 3
dimensional elements that will be used to create
the tin.

2. Access the DTM Menu by clicking on
Applications>=GEOPAK ROAD=>=DTM Tools as
shown below:
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Applications  Window  Help
GEOPAK

»
GEOPAK DRAINAGE 2
GEOPAK LAMDSCAPE »
GEOPAK ROAD d  GEOPAK ROAD Tools
T Do
Active Chain Control
GEOPAK WATER SEWER. 3 GEOPAK Element Attributes

GEOPAK 3PC AdHoc Attribute Manager

User Preferences

Geometry 4
Design & Computation Manager

Quantity Manager

Plans Preparation 4
OTM Tools

3D Tools 3
Cross Sections 3
Utilities »
Help

About GEOPAK

Figure 15-1: Accessing DTM Tools

or by clicking on the DTM icon in the GEOPAK

toolbar.
p.

~b=

Figure 15-2: DTM Tools Icon

3. This will bring up the following dialog box.
Select the Extract Graphics button.
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Graphics
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Figure 15-3: DTM Tools Dialog

4. The following dialog box will come up.

-_g'g_[xtr,act Graphics .Ea_ |§| # Level Name Search Filter
File Mame: | dtm.dat
(el Jdnda 4 E_GEQ_Break_Line 4]
File type: _Binary 7% E GEQ Dike
Filz oper:  Create - E_GEQ _DTH_Triangles _I
Feature: Spots - E_GEQ Ground Profile
Mode: E e = E_GED Index Contours
000 -—-—i :-.:tractu:n E_GEQO Index Depres=ion
- Search Criteria E GEO Intermediate Contours
v E_GEQ_Intermediate_Depression
L E_GEQ _Owerhang
r E_GEQ _Ridge Line
E_GEQ Rip Rap
I E_GEQ Rocl Outcrop
{ E GEQ Scarp
r v E_GEO Spot_Elevation
L 3 E _GEQ To= of_ Slope
el Mame I Onigin E GE0 _Top_of Bank
; E_HYD Catch Basin
Match Dizpl Reszet —ie —
ach_| oy | et | E_HYD Culvert |
i~ Extract
‘ Yiew 1 v I Apply | | Cancel I

Figure 15-4: Extract Graphics

Fill in the file name for the .dat file, make sure the
File open button is on Create unless adding
information to an existing .dat file.

5. EFLHD leveling convention allows for easy
separation by level only so the Levels Numbers
box should be the only one marked in the Search
Criteria area. Pick the Select box by the Levels
label to bring up a Microstation Level Name
Search Filter dialog box. Since Spots is the
Feature identified above in the Search Criteria
area, make sure all spots are on level
E_GEO_Spot Elevation and then mark level
E_GEO_Spot_Elevation only, then select OK.

6. Fit your Microstation view so all elements are
included within the current view, make sure
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View is selected in the Extract portion of the
Extract Graphics dialog box and pick Apply.

7. Once that data is extracted change the Extract
Graphics dialog box to show File Open = Append
and Feature = Breaks as shown below.

=

E_..Eﬂtﬂl’.—'.l..ﬁl‘.@ﬂhiﬁ_l_ IX| & Level Name Search Filter

File Mame: [ dtm. dat Q)

_ _ al E_EHV_Rars_Plants -]
File type: _Binary = E_ENV_Thermal Features

File oper: _Append St E_EHV _Thermsl Wetland Boundsry J
Feature: Breaks hd Stroking | E_ENV_Upland

E_EHV Wetland Boundary
E_GE(Q Berm
E_GEQ Bore Hole
E_GEQ Boulder
v E_GEO Brealk_ Line
E GEO Dike
E_GEQ DTH Triangles
E_GEQ Ground Profile
E_GEQ Index_Contours
E_GEQ Index Depression
E GEQ Intermediate Contours
E GEQ Intermediate Depres=sion
E_GEQ Overhang
E_GEO Ridge Line ~|

Cancel |

Figure 15-5: Append Settings

4

Mode:  Estraction j

- Search Criteria

¥ LvMNames: | ]

e
.
-
=
=

Match ] Dizplay ' Rezet i

- Extract

View 1 VI Apply | |

8. Make sure all the break lines are on level
E_GEO_Break Line and then change the Selection
Level to level E_GEO_Break Line and select
Apply.

9. Once the .dat file is completed, pick the Build
Triangles button.

1ild Triangles

Figure 15-6: Build Triangles

This will bring up the following dialog box.
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& Build Triangles M=
Drata File: | dtrn.dat Q,
TIM File: | dtm.tin Q

Dizzolve Option; - Side ™
Side Length: | 100000000

Figure 15-7: Build Triangles

10. GEOPAK will automatically input the .dat file
just created. Type in the .tin file name and
change the Dissolve Option from None to Side.

11. Select process and GEOPAK will build the tin

The side length refers to the length of a triangle leg
placed on the exterior of the tin. We do not want the
triangles jumping across areas on the exterior boundary
of the survey where there is no survey data. Make sure
this length is long enough to avoid any gaps in the
middle of the tin, but short enough to keep the triangles
from spanning areas where there is no survey.

N,
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Checking TIN

Once the tin is created, it is important to make sure no
elements with zero elevations or no busts in the survey have
been included in it. First, check the triangle statistics to verify
that the elevation range is realistic. Then draw the contours
to make sure they look reasonable. The following workflow

will guide the user through these steps.

Workflow 2: Checking the .tin

1. Select the DTM Menu button from the DTM

toolbar.
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Figure 15-8: DTM Menu

This will bring up the following dialog box.

Settings Extract Build Edit Drape Load Reports | Analysis  Utilities

Figure 15-9: DTM Toolbar

2. Select Reports>Triangle Statistics to access the
TIN statistics dialog box shown below.
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Settings Extract Build Edit Drape Load | Reports  Analysis  Utilities
Duplicate Points

Crossing Features

Triangle Statistics
Lattice Statistics

Figure 15-10: Accessing Triangle Statistics

Decimal Points; 2 ™ I

~ TIM Statistics
Mumber of Data Points: 112130
Humber OFf Lines: 38829
Humber OF Tnangles: 223700
Mumber OFf Breaks: 3359
Mumber Of Contours: 0
Mumber OFf Yoids: 0
Mumber OF lslands: 0
Humber Of Holes: 1]
Minimum Maximum Range
Morth  B33088.81 64132523 323641
East 189263757 189535461 2717.04
Ele¥ 64416 7h0.63 106.47

Process |

Figure 15-11: TIN Statistics

3. GEOPAK will automatically input the current .tin
name. Press Process and GEOAPK will fill in the
fields. Check the Elevation values to make sure
they are consistent with the survey. If there is a
zero value or the range does not seem correct,
the best way to determine the location of the
bust is to draw the contours as described below.
Once the bust is located, the correction to the
.dtm file can be made and the .dat file can be
recreated.

4. To check the .tin by drawing the contours, select
the Load DTM Features button.
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rrg e
£Luad DTM Featurel
Figure 15-12: Load DTM Feature

The following dialog box will come up.

Eile

Load File: TIN | [dtm.tin Q, Load |

Dizplay Preferences

Load:  Estent * | [ Dizplay Only [ GraphchrDup

Feature Lewvel Color "eight Stwle | Digplay =

Triangles Default 0 0 0 aFF Wi

TIM Hull Default 1 0 0 OFF | ¢
PETTITTR D efaul 30 0 0N ¥
b ajor Label Drefault 4 0 1] 0 v
Minar Lines Default 5§ 0 0 oN v

inar Interveal: | 1.000 kdajor [nterval: | 5.000
Smooth:  Three Point ™ | Registration: | 0.000 birnimum Area: | 0.000

Range ™| Minimum < |EI.EIEIEI b &irnum 2 | 0.000 Read

Figure 15-13: Load DTM Features

5. GEOPAK will fill in the current .tin file. Choose
Extent and either Display Only or Graphic Group.

If Display Only is selected, the contours will
C disappear when the view is refreshed. Selecting
l Graphic Group will allow the user to easily delete
the contours.
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6. Set the Display for Contours, Major Lines, Major
Label, and Minor lines ON by highlighting each
and picking the yellow light bulb without the
arrows next to it. Set the parameters for the
lines and labels. Set the Major and Minor
Intervals as above and pick the Read button to
set the range equal to the range of the tin. Once
the parameters are defined select Load button at
the top of the dialog box.

7. Review the contours to determine if there are
any busts. Make any corrections necessary and
start the process over with Workflow 1.

These contours are not meant for plan production.
This process is strictly for checking the tin.
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