GEOPAK Road for Bridge Ex. 4-1 Digital Terrain Modeling

Exercise 4-1

This is a group exercise to present several GEOPAK Digital Terrain Modeling (DTM) tools.

1. Open the Microstation file t:\br-proj\a_geopak\d2\j2p0300\data\topo_j2p0300.dgn.

2. Open the project j2p0300.prj. Enter the project as user userc.

3. Make sure that the Working Alignment is J2P0300.

4. Select Existing Ground from the upper left corner of the Road Project dialog flow chart.
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Copy the MoDOT run to J2P0300, and open the J2P0300 run. This is the same Run >
Copy... > Run process used in creating a new working alignment. GEOPAK uses runs to
keep track of specific dialog and tool settings. A run allows the user to repeat a task without
having to reenter all of the needed information.
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The DTM tools for the following steps may be accessed from either the E;“-*' zﬁ'
toolbox shown to the right or the DTM Menu bar depicted below. s ThL
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Ex. 4-1 Digital Terrain Modeling GEOPAK Road for Bridge
5. Use the Build Merge TINs tool (DTM menu path Build > Merge TINs or the B0 =
raised icon shown to the right) to merge the 20201dm.tin with the 20302dm.tin. Tﬂ oo
To do this, set 20201dm.tin as the Old Tin and 20302dm.tin as the Mrg Tin. 5:\'.{ : ;
You can either type in the TIN names or use the Files button to select the TINSs. Eﬂﬁ, 21l
r L=
Set the New Tin to J2P0300.TIN. This needs to be typed since this file needs to B"IE‘H. ?ﬂ:.
be created. This Files button is used only if the already exists. £ e
Click on Process to initiate the merge tin process.
—{oix]
Old TIN: [202010M.TIN Q
brg TIN: [203020M.TIN Q
MNew TIN: [J2P0300.TIM Q
6. Check the Triangle Statistics (DTM menu path Reports > Triangle Statistics D] A
TINs or the raised icon shown to the right) of the tin file j2p0300.tin. Use the Tﬂ Tl
Files button shown below to select the TIN or type its name into the field. Select M”
the Process button to calculate and report the TIN statistics. Xy T&,
=i} 2
i TL1
=01 o
TIN: [JZPO300.TIN Q T LS
Decimal Pointz: 0 vI ﬂf:‘: /E‘-/_:
— TIM Statiztics
Mumber of Data Points: 5244
Mumber OF Lines: 15507
Mumber OFf Triangles: 10264
Mumber OF Breaks: 554
Humber OF Contours: ]
Mumber OF Voids: 1]
Mumber OF lglands: 1]
Mumber OF Holez: 1]
Minimum Maximum Range
X 4E57E 49805 2230
Y 892849 91719 2371
z 771 a39 63

It is a good idea to check the statistics for any new DTM to make sure that its information
matches the known project data. The minimum X and Y values can be used to set the custom

coordinates for a MicroStation file created to display the DTM.
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GEOPAK Road for Bridge Ex. 4-1 Digital Terrain Modeling

7. Open the Load DTM Features dialog (DTM menu path Load > DTM Feature i =

or the raised icon shown to the figure to the right). Tg il
. : e
To load the MoDOT preferences, select File > Open in the Load DTM Features = 2 Tﬁ»
dialog and select the file: MoDOT.Ipf in the working directory, as shown below. Eﬂﬁ i1l
LI P
. wr | E
1Tk ) 49
g s 2o
Q Load
Save —l
SEVE KB ¥ Graphic Group |
Files: Directories:
[MaDOT.Ipf . Ad_GeopakiD 24 2P0300Ndatal
baDOT Ipk BT
(= br-praj
[=r & Geopak
D2
[ J2P0300
= data

Set the Load File to TIN and the file to J2P0300.TIN. Load the Tin Hull as a Graphic
Group, by setting up the dialog as shown below. (See the manual for instructions on how to
use the “light bulb” icons to toggle an items Display on and off.)

Eluad DTM Features - ...\ Gpk_Std'\DTM M - |EI|5|
Eile
Load File:  TIM "l | J2P0300.TIN Q Load |

— Digplay Preferences

Load:  Estent "I [ Display Only ¥ Graphic Group

Feature | Level | Color |"eight| Style | Display
Triangles Geopak-DTH 4 2 1] FF v
TIMN Hull Phaoto-Boundar... I I o
Contours - - - - OFF

kajor Lines pak-Contau,.. 5 2 3 OFF ¥

bl ajor Label 1ak-Contou... 5 4 1] OFF v

Mimaor Lines pak-Contou... 7 p 0 OFF =]

_—

Fit the MicroStation view so you can see the boundary of the TIN model.
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Ex. 4-1 Digital Terrain Modeling

GEOPAK Road for Bridge

8. Turn off the Tin Hull and turn on the Contours, Major and Minor Lines, and Major
Label items.
With the Contours line highlighted, set the following parameters:
Minor Interval: 2.000
Major Interval: 10.000
7' Load DTM Features - ..., Gpk_Std',DTM}, N [l
File
Load File:  TIM vI |J2P0300.TIM Q, Load |
— Dizplay Preferences
Load: Extent vI [ Display Only ¥ Graphic Group
Feature | Level | Color |'"weight| Style | Display =
Triangles Geopak-DTH 4 2 1] OFF L
TIM Hull Photo-Boundar. . 7 1] 1] FF o
b ajor Lines  pak-Contou... 5 2 3 (e v
Majar Label sak-Contou... 5 4 0 O v
bdinor Lines  pak-Contow... 7 2 1] M :l
binor Interal: IE.EIEIEI b ajor Intereal: |1EI.EIEII:I
Smoath;  Three Paoint vIFhagistr.Eutiu:un: 0.000 kirirnLim Area: IEI.EII:IEI
Fange ™ | Minirum 2 | 0.000 b &irnurn 2 IEIEIEI.EIEIEI Read |
Switch to the Major Label line. Set the text size to 12 by double-clicking on the preview
window outlined below. Set the Distance Between labels to 1000. Load the contours as a
Graphic Group.
7 Load DTM Features - ...\ Gpk_Std',DTM}, =
File
Load File:  TIM "l |J2P0300.TIN Q, Lo
- Display Preferences
Load:  Eutent "’I [ Display Orly W Graphic Group —Syml:u:ulng_l,l
Feature | Lewvel | Colar |"wWeight| Style | Display = ‘ : e :
Triangles Geopak-DTH 4 2 0 OFF Colar: |D 2 =l
TINHUl  PhotoBoundar. 7 O 0  OFF Weight: |=—— 4 —
Contours - - - (] et Fref
t ajor Lines  pak-Contou... ) 2 3 OM Sl PIRIETEnCes
b ajor Label aak-Contou... 5 : I Th: [12.000
Minor Lines pak-Contou... v 2 0 OFF ll 2 il a
r Ft: |E" AMoD0T Eng.
] I
Digtance Between Labels: | 1000.000 seima _I
Corc |
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GEOPAK Road for Bridge Ex. 4-1 Digital Terrain Modeling

9. Close Load DTM Features and save changes to the MicroStation drawing.

10. Turn on Level 22. It contains a line indicating the location of an upstream valley section.

Open the Site Profile tool. It can be opened by going to DTM pull down menu item
Analysis > Profile or clicking on the second icon in the Analysis tool box, which is depicted
below and is the tool box in the lower left hand corner of the DTM tools pallet.

nalysis 1
2 In|§ EO T 8 B A Do

The Site Profile dialog is shown below. Go to File > Open and select the file DOT.ols in the
working directory to load the settings in the Object List File.

=151
| Eile
u:ufile ] Preferences I

Save
Cave A, [EHUrE | Level | Color [‘weight| Style | Extract |

]
[
X

TINFile | QA o
Create Legend |

Open Object List File

Files: Directories:
[a} .ols .8 Geopal ata
Mal0T.al YW G kAD 24 2PO300Natah

MoDOT.ols @ T
[ br-proj
[ & Geopak
=Dz
= J2P0300
= data
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Ex. 4-1 Digital Terrain Modeling GEOPAK Road for Bridge

11. Under the Selection tab, add the J2P0300.TIN to the list by clicking on the icon & to the
right of the Tin File field and clicking on the Add List Item icon: &. Once the TIN has

been added to the list, the list area should look like the following:

7' Site Profile - ...\ Gpk_Std'DTM'MoDOT.ols - 0] x|

Type | Feature | Level | Color [wWeight! Style | Extract |
TIM J2P0300.TIM afile-Exizting a... 1 2 -28 On 1
X
TIM File [J2P0200.TIN e — — — | W
Create Legend |

12. Under the Profile tab, click on Select Element. Data point on the line locating the valley

section and accept. This will place the valley section in the dialog, as shown below.

7 Site Profile - ..., Gpk_5tdDTM'MoDOT.ols =10 x|
File

Selection | Profile l Preferences |

Flace Element I Flace Prafile Curve Straking: | 000

— Extracted Profile “iew
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GEOPAK Road for Bridge Ex. 4-1 Digital Terrain Modeling

13. Under the Preferences tab, modify the preferences for the grid to the settings shown below.
Because the OLS file was opened only the Minimum and Maximum Elevations need to be
set so that the vertical grid starts and stops at values rounded to the vertical scale of 1”’=10".

7 Site Profile - ..., Gpk_5tdDTM'MoDOT.ols =10 x|
File

Scale Elevations —————— - Stationing

Harizontal: | 100.000 ke irinnLam: I??EI.EIEIEI b inirmLim: IEI.I:IEIEI
YWerhical | 10.000 kA ainnarm: |E'I 0.000 b awirnuam: |2553.541

Reszet Yertical I Rezet Stationz I
— Harizontal Grid — Wertical Grid
W Maicr Interval [700.000 ¥ Maiar Intereal: [70.000
¥ Minor Interval: IEE.EIEIEI ¥ tinor Intereal: | 2 000

b ajor Symbology:

Major Symbology. [—
Minar Symbalogy: | —

==
—
m M ail:lr TEHt: m

14. Return to the Profile tab. The dialog should look similar to the one shown below.

Minar Syrmbalogy:

bl ajar Text:

7' Site Profile - ...\ Gpk_Std'DTM'MoDOT.ols - 0] x|
Eile

Select Element | Flace Elemnent I Place Prafile Curve Stoking: | o100
~ Entracted Prafile Yiew

Navigate to a blank area of the MicroStation drawing. Click on Place Profile in the Site
Profile dialog and place the profile in the MicroStation file.
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Ex. 4-1 Digital Terrain Modeling GEOPAK Road for Bridge

15. Close all DTM dialogs and save changes to the MicroStation drawing.

16. Return to the Road Project dialog by selecting the Project Manager Icon in the Road
toolbox. Click on the working alignment Define button. Go to the DTM section and set
both the Existing Ground Tin and Portview Tin to J2P0300.TIN as shown below.

7= Working Alignment Definition: 12P0200 o [
Plan Yiew Eristing Ground TIN: [J2P0300.TIN File |
Patterm : : |
| File
Shapes Parbview TIN: [J2P0300.TIN
Prafile iew Parbview Horizontal Scals: |1
Location
Crozs Section View Portview Vertical Scale: |1
E vizting Ground
Propozed Finizh Grade

DTH

M Cancel |

Click the OK button and Exit Project Manager.
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