EXERCISE 3

Digital Terrain Modeling

3.1 Accessing DTM Tools

Step 1. Open the MicroStation file c:\data\geo\vdot\s1373\s1373.dtm.
Access Applications>GEOPAK Road>DTM Tools.

Step 2. This invokes the DTM Tool Frame.
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Step 1. Select the Extract Graphics icon from the tool frame to invoke the following dialog.

GEOPAK - Extract Graphics =]

File Marme: | site.dat

File type _Binary

File open | Create

Feature Spots

Mode  Extraction I

- Select Criteria

[ Levels S elect | [} Styles

4/ 4

4/ 4

[T weights ™ Tupes
[T Colors |
td atch | Dizplay | Rezet |
r Extract
Wiew 1 -| Apply |
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Step 2. To extract the ground spot shots, complete the dialog as indicated below:
File Name ground.dat
File Type ASCII
File Open Create
Feature Spots
Mode Extraction

E————s———
#5 GEOPAK - Extract Graphics
File Mame: [ ground.dat Files |

File type | Asci Decimal 2 ¥

-
File open | Create s

Feature Spats .

tMode  Extraction vI

- Select Criteria

r i [T Styles
[ Weights ™ Types
[ Colors |
tatch | Diizplay | Feset |
~ Extract
Wi 1 -] Apply |
Step 3. Set the appropriate level for the graphical elements that you wish to extract as Spots.

Activate the Level toggle, and press the Select button beside Levels to invoke the Level
Mask dialog. Select level 13 and press OK.
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Cancel I

Step 4. Ensure that the entire design file has been fit into View 1.

Step 5. Press Apply to initiate the Extraction of the Spots.

Step 6. Proceed to extract the Breaks as defined below:
File Name ground.dat
File Type ASCII
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File Open Append
Feature Breaks
Mode Extraction

R —
# GEOPAK - Extract Graphics
File Mame: | ground.dat Files |

File type | Asci Decimal | 2 =
File oppen _&Append
Stroking I

Feature  Breaks

tode | Extraction I

- S5elect Criteria

S'3|'3Ct| [ Styles | Ge |
I weights  Sele | ™ Types |

4

4

4

4

[T Colars |
atch | Dizplay | Reset |
r Extract
View 1 | Apply |

Notice that when the Feature type is switched to Breaks, the Stroking button is
accessible from the Extract Graphics dialog. Access the Stroking Options dialog by
pressing this button and populate the dialog as shown below.

[ DTM Stroking Options ‘

W/ Curve Stroke Talerance [010000
¥ iMinimurn Linear Distance; | 25.0000

Close the DTM Stroking Options dialog.

Also, we are adding the Break elements to the .dat file; therefore, we are Appending
rather than Creating.

Set the Level for the Breaks to Level 14. Be sure to turn off Level 13.
Step 7. Again, ensure that all graphic elements are fit into View 1 and Press Apply.
Step 8. Lastly, we will extract the graphical element representing the Obscure area as a Drape

Void. This will be to ensure that the elevations at the Void coordinates are included in the
surface model and the slopes will be resolved to the Void when triangulation occurs.

File Name ground.dat
File Type ASCII

File Open Append
Feature Drape Void
Mode Extraction
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Step 9. Set the Level for the Drape Void to Level 15. Be sure to turn off level 14.
Step 10.  Ensure that the obscure area is contained within View 1 and press Apply.

Step 11.  Close the Extract Graphics dialog and Save Settings.

Lab: 3-4 VDOT Survey Training - Lab Exercises GEOPAK 2001



GEOPAK®

3.3 Build TIN
Build x|
+ i,
T.| To [T it oo s =
Step 1. Select the Build TIN icon from the tool frame to invoke the following dialog.

| # GEOPAK - Build Triangles ]

Data File : | ground.dat Files |

TIN File : | ground.tin Files |
Digzokve Option ;| Side I

Side Length: i 150.000000

Step 2. To Build the TIN file, complete the dialog as indicated below:

Data File ground.dat
TIN File ground.tin
Dissolve Option Side
Side Length 150
Step 3. Press the Process button to initiate the creation of the TIN file.

Step 4. Close the Build Triangles dialog and Save Settings.
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3.4 Display DTM Features

Step 1. Select the Load Features icon from the tool frame to invoke the following dialog.

Z5 GEOPAK Load DTH Features [ x]
File
_M_'“ ground.tin Files | Laad |

isplay Preferences

Load | Extent 'I [ Display Orly [~ Graphic Group

Feature Level Caolar w'eight Style Dizplay
Triangles 1 1 0 i OFF w1
Tin Hull 1 1 0 0 QOFF ot

Contours - - - - QOFF

Step 2. Change the Load File option to TIN.
Step 3. Select the TIN file ‘ground.tin’ by pressing the Files button.

Step 4. Select the Triangles Feature by highlighting in the list box. Notice that initially the display
is set to OFF. You can control the display of an item three ways:

Use the “lightbulb” icons to the right of the dialog
Double-click on an item

Use the “display” toggle in the lower right corner of the dialog
Set the Triangles display to ON.

Step 5. Set the display symbology for the Triangles as indicated below:

Feature Level Color  Weight Style Dizplay

MajorLines 4 2 2 0 an ¥
Major Label 4 2 2 ] oM ?
Minor Lines 5] 12 1] 0 [u]§|

T | —J[— 1 ¥

Step 6. Select the Tin Hull (the boundary of the surface model) feature. Activate the Display of
the feature and set the symbology as follows; Level = 30, Color = 0, Weight = 0, Style = 0.
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Step 7.
Display field.

Step 8.

these values.

Select the Contours feature. Activate the Display Feature. Verify that On is set in the

Complete the bottom of the dialog as indicated below. To complete the Minimum and
Maximum Z, Press the Read button, which will review the active TIN file and determine

~ Dizplay Preferences
Load | Extent ""i ["] Display Only [~ Graphic Group
Feature Level Color Wieight Style Display
Triangles [ 7 o i} il ot
Tin Hull 3 1 0 a OFF L
Contours < Y
Major Lines 1 0 3 0 O v
b zjor Label 1 4 0 i OFF ?
Minar Lines 1 a 2 a M
tinor Interval i'I.EIEIEI M ajor Interval |5.EIEID
Smu:u:uth Three Paint "'IFlegistratiu:un 0.000 imimum Area IEI.EIEID
Fange vi Minirmurn 2 | 190,270 b airnimm 2 I31?.580 Fead I
Step 9. Activate the Display of the Contour Lines and Labels and set the symbology as indicated
below:
Level | Color Weight Style | Font | Th/ Distance
T™™W
Major Lines 10 4 3 0
Major Labels 10 4 3 0 23 | TH=6 100
TW=6
Minor Lines 9 7 1 0
Step 10.  Set the Load option to Extent, activate the Graphic Group toggle and activate the
Display Only toggle.
Step 11.  Press the Load button to initiate the process.
Step 12.  Close the Load DTM Features dialog and Save Settings.
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3.5 Analysis Tools

We will review several analysis tools in the following exercises. These include the height, themes,
and profiles tools.

3.5.1 Height Tool

Analpsiz =l
| W [FE 0[] 41|

Step 1. Select the Height icon from the tool frame to invoke the following dialog.

| 2 GEOPAK Height ]
TIM File [ ground tin Files |

- Options

.- -
Eal

a1

r |
[ Show Triangle __i
_

™1 Shiovws Flows &row

r Curgor Point Values
b

it

by

Slope :

DR | Diraw | Diprnamic |

Step 2. Activate the Show Contour and Show Flow Arrow ]

toggles. The color may be altered to your choice of colors from

the active color table on the Height dialog. The weight of the |, . [ F”ESI
contour line and arrow are controlled by the active MicroStation
settings. r Options

¥ Show Comtour __]
Step 3. Press the Dynamic button and scan the surface W show Triangle [
model with the cursor to display the values for xyz and the slope W Show Flow anow _|

on the model at the cursor point. R R Y P

Step 4. The DP option can be utiized to review this $ ggggggf‘?—ﬁg“
information at a specific location and the Draw option will label Z - 270.2200

the elevation at the selected data point. Slope - b.2957%

Step 5. Close the Height dialog. Dp Draw Dynamic
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3.5.2 Themes Tool

:T&. Analysis
| 9 0|

]
2 o] i)

Step 1. Select the Themes icon from the Analysis tool box to invoke the dialog depicted below.
Step 2. Ensure that all graphic elements are Fit in |
View 1.
294
Step 3. We will determine the Elevation Range first
for the TIN File ‘ground.tin’. (This is the first icon on the
dialog). 9 ( TIM File | ground.tin Files: |
. . "] iMumber of Grid Pairt

Step 4. Activate the Display Only toggle and the _DisplE;;"Hm""?""E""""'!""""9!”'?
Fill toggle. ¥ Display Only Level EI

[ Load \within Fence ] VI

[ Set Graphic Group "l

I Fill

r Options
™| Planarize at Elevation
™ Palygonize Results
Set Range |

Step 5. Next, press the Set Range button to access the following dialog.

File

S
@cievionforse |

- Auto Range Dptions

Fanae Increment | 0.000

Minirmum Elewvation |EI.EIDD 190,274 I
b awimunn Elewation |EI.EIDD 317580 I

Set Range | Create Legend |
Lo High Color Active
]
x
[0.ooo [o.ooo ar

As shown on the right of the Minimum and Maximum Elevation Fields, the values for the active TIN
elevations are listed. By pressing these buttons individually, the elevation fields will automatically be

populated.

Step 6. Set the Range option to Auto Range Increment.

GEOPAK 2001
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Step 7.

Step 8.

Set the Auto Range Options as shown below:

- Auto Bange Options

Range Increment ! 5.000

Set Fange |

Minirurn Elewation | 190,000

b aximum Elevation i 3200000 7580 I

190274

Create Legend |

Press the Set Range button to populate the list box on the bottom portion of the dialog.

Selection of any list of elevations will populate the fields at the bottom.

Lo High Color Active
190,000 195.000 o vEs |+l a
195.000 200,000 1 ves |
I 200,000 205.000 2

205,000 210,000 3 YES X
210,000 215.000 4 YES |=
[Z00.000 [205.000 B~

Step 9.
dialog).

Step 10.

model.

Step 11.

Utilizing the buttons on the right side of the list box will permit additional ranges to be
included in the list, modifications to be made to elevation ranges (or the color display of this range), or
deleting a particular elevation range.

Close the Elevation Range dialog (select the X in the upper right hand corner of the

Press the Process button to initiate the display of the Elevation Ranges for the surface

Close the Themes dialog and Save Settings.
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3.5.3 Profile Tool

% Analysis =
| § B2 0 [22] 41| |

upagn

FH
uiian

Step 1. Select the Profile icon from the Analysis tool palette to invoke the following dialog.

-
Z5 GEOPAK Site Profile |

File

l Profile | Preferences I

Type  Feature Level Color ‘Weight Stele  Estract

e )

TIMFile | ground.tin Filez | Lv1 |
Create Legend |

Step 2. Use the Selection tab to identify your surface model (TIN File) which you will generate a
profile from, and the symbology for your profile.

Step 3. Select the Tin File ‘ground.tin’ by using the Files button.
Step 4. Double-click on the symbology box (field to the right of the Files push button) to set the
symbology representing the ground surface profile. You may choose any symbology you wish. Once

the symbology has been set, press OK.

Step 5. Press the Add icon (top icon next to the list box) to add the feature to the collection box.
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-
Z5 GEOPAK Site Profile |

File
Selectiuni Prafile | Preferences |
Type  Feature Level Color ‘Weight Stele  Estract
TIM graund.tin 1 (5 0 3 On
a]
[ List Item
X
TIMFile | ground.tin Files | Lw 1
Create Legend |

Step 6. Select the Profile Tab.

Step 7. Press the Place Element button to cut your actual profile at any desired area by just
placing two data points (i.e. a line) or a series of data points (i.e. a line-string) across your surface
model at any location.

-
Z5 GEOPAK Site Profile |

File

Selection ] Plufilel Preferences I

Select Element | {Place Elemert Place Profils | Curve Stroking [0.000
r Extracted Profile View

Step 8. You can use the Preferences tab to set up a grid for your profile if desired.

Step 9. Close the Profile dialog and remove the DTM Tools tool frame.
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3.6 Prismoidal Volumes

Step 1. From the DTM tool palette select the Analysis>Volumes tool.

Step 2. Make the settings as shown below and select the Process button.

O RN

# GEOPAK Volume Calculations  [E3

r Calculation Method
® Prizmoidal T Grid Paints I'IDEI

r Calculation Options
Calculation | TIM ko TIM "’I

From TIM iground.tin i Files I
To TIN [ pittir 1] | Files |
[T Uze Range

- Yolume Calculations
[ZIFill Factar

Cut Valume :
Fill *Yolume :
Balance

Brea: ¥

Process |

GEOPAK®

Step 3. Now select the “slam down” button to expand the dialog and fill in as shown below.

GEOPAK 2001
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[& GEOPAK Volume Calculations B |

r Calculation Method

® Prismaidal © Grid Paints [100

r Calculation Options
Caleulation | TIM ta TIM vI

From TIN Iglound.tin Files I
ToTIN ||:uit.tin Files |

[T Use Range

- ¥Yolume Calculations

[IFill Factor | 1.000 | Cut Factar !—

Cut Yolume ;
Fill Y olurne :
Balance
Area: &
r Dutput
W Output T A5SCI File | Create File vI
[ volume bt | _Files |

Wiew i
r Boundary Selection ———————

[T Use Boundary | Select

[ Wolumes By Region

~ Yolume Polygong ————————————
¥ Display Orlp — Lw 1 =

[T Fill Volume Polygons

Process |

Step 4. Select the Process button again and then review the file volume.txt to see the final
calculations.

g Text Editor: c:\data‘\geo\vdotis13734volume_txt [_ O] x|

Fil= Edit Criteria

Ned §BR « o~

3636 33636 336 3636 W 3636363633636 3336363633636 3 3363363633636 3 36 IE 3 H 6663 W I N KM EE NN ENKENKNE

I ¥

*% GEOPAK TIN to TIHN Volume Report —— Fri Oct 18 14:08:13 2002

I ¥k

*% From TIN <ground.tin: to TIH <pit.tin:

I **

*% Prizmoidal Volume

33 ¥ ¥

Ex.3 k.

33 33

%  Total Cut = 33445 . 330 Cubic Yards

*% Total Fill = 0.264 Cubic Yards

% hreg = 12489 .399 Sg Yards

*% Balance = 33445 066 Cubic Yards

33 ¥ ¥
Line: 1 Col: 1
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3.7 TIN Editing

Step 1. Attach the saved MS saved view Edit.

Step 2. From the DTM toll palette select the Edit Tin icon.

DTM x|

Step 2. This will invoke the 2 dialogs shown below. Make the appropriate settings in the Display
Settings dialog and select OK.

]
| Display Settings I

Tin File | akwdaths137 3 graund.tin | Fi|BJ EditView: | 1 7| £ Tin Edit Tools I
Preferences
[¥| Display Triangles - | - |
[¥| Display Contours
Color  “Weight Style bove Yertes by
kinor [nterval | 1.00 . VI i —Vl Mave Yertex Z
M ajor Interval I 5.00 . — | 'l Polygon Move 2
) Delete Line
[+ Display Hull _I - | -] Swap Line
I Display Break Lines || - | - | Insert Break Line
I Display Extd. Contours [ - | - | Insert Drape Line
Delete Triangle
™| Display Voids . - b -
[T Display Islands _I - hd - Tin Update
I Display Flow smows [ - | -| Undo To Last Save !
5
Flow Amaw Size ! 260 QK I Cancel | -—aYE-‘J
Step 4. The graphic below identifies a bad shot in the tin file that we will edit in order to clean up

the tin file.

GEOPAK 2001
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L]
.

In order to edit the tin file we need to delete this point and allow the tin to re-triangulate the
area that is affected. To do this, select the Delete Vertex option from the Tin Edit Tools dialog.

Step 5. In the delete vertex dialog make sure the Edit toggle is set to Re-Triangulate.

e |

Preferences

e
M ove Wertes =
Mowve Wertex 2
Palpaon Move 2
Delete Line
Swap Line

|nzert Break Line
Inzert Drape Line
Delete Triangle

~ Delete Yertex

-Tin Update ———— | i
IIndo To Last Save I

|d Yertex
Save I _I

Step 6. Select the Id Vertex button from the dialog and the Id the vertex on the triangles that you
wish to delete.

Step 7. Once the Id is made, one more data point to accept the selection will initiate the
command.
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Digital Elevation Models

3.8

Importing DEM Files

Open the file C:\data\geo\vdot\dem\dem3d.dgn

|

Pa Py &
,-'-"\{- wiz ZET -

Format: =~ DEM 4 I

| C:Adatabgeotvedotdem 0001 . DE File: i

Ihquire |

Output Dat Size: 3688401

Filter Paints: _Every tenth ™ I

Step 1.
Step 2. Select the icon for importing DEM files.
E xtract
Step 3.

C:\data\geo\vdot\dem\0001.DEM

~ Input DEM File
Mumber of Points: 33961
Step 4.

and displays it for review.

- DEM Coordinate System

Coordinate Systen: LT

Ellipsoid: WAD 27
Zone: ZOME 17M LOMNG. 78-84 W

Yerncal Datum: MGWD 29
Horizontal Units: Meters

Yertical Units; Meters

r Input DEM File

Format: | DEM hd I
| C:\datahgeohvdotdemt 0001, DE File I

Mumber of Points; 33367
Output Dat Size: 2633401

Inquire I

Filter Pointz: | _Ewery benth ™ I

Digital Elevation Models

Using the File button in the Input DEM File portion of the dialog, choose the file

Once the file has been loaded select the Inquire button to populate the DEM Coordinate
System portion of the dialog. This process reads the vital information from the DEM file

Lab: 3-17
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Step 5. Referencing the information in the DEM Coordinate System portion of the dialog, make
the appropriate settings in the Output Coordinate System portion of the dialog.

~ Dutput Coordinate System

JUTH B4
Elipscid: [GRS80[SPCS 83) =]
Zone: [ZOME 17N LONG. 7884w [+]

Yert, Datum; | MGWD 23 'I
Horiz. Units: |~ Meters 'l
Wert, Units: | Meters "I

If it is desirable to convert to State Plane Coordinates then settings make be changed to look
something like the dialog below.

r Output Coordinate System
[1327 State Plare

Zone: [4502 Virginia South

Wert. Datum: | WNGWD 23 "I
Horiz. Uritz: | Meters "I
Wert, Units: | Meters 'I

[ [ [

Step 6. The last setting is to assign an output file to write the converted points to. This is done by
entering a file name into the field in the Output DAT File portion of the dialog.

F]utput DAT File

Output DAT File
[o0oTdat | | Fie |
|

Step 7. Once this is done, select the Apply button to convert the DEM file.

Step 8. After the conversion is complete, select the Build TIN icon from the Build tool bar.
Build x|
O PR

Step 9. Using the Files button select the DAT file that was created in the previous steps.

(& oEoPax_buid Tionge: ]

Dt File : | C:hdatahgechwdothdemy000T.c | Files |

TIN File - 0007 tin | Files |
Dizzolve Option : | None !

Frocess l
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Step 10. Now provide the TIN file name and select the Process button.

(& oEoPax_buid Tionge: ]

Dt File : | C:hdatahgechwdothdemy000T.c | Files |

TIN File - 0007 tin | Files |
Dizzolve Option : | None I

Frocess i

Once the TIN has been created any of the query or display tools may be used to review,
analyze, or edit the tin file.
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