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Introduction

GEOPAK is a comprehensive software package that was adopted by T.D.O.T. in 2000
for use by all personnel to avoid duplication of effort and to provide a more streamlined
data flow between divisions from start to finish of a roadway project.

Using GEOPAK will help ensure consistency and accuracy of design work and generate
a significant time savings in the overall effort of producing construction plans.

The dialog views, etc. in this course guide reflect GEOPAK V8i (SELECT Series 2),

version 08.11.07.615.

Standard GEOPAK Road Project Filenames

job###.gpk

filename.prj

filename.tin

filename ###.ioc

filename###.00cC

filename.inp

filename.dat

Binary file which contains all coordinate geometry.

This includes topo features, DTM points, horizontal & vertical
alignments as well as property parcels. Only one file will be created
for each project. T.D.O.T. Survey personnel initially create this file
and add the existing data to it. Design adds proposed information
and passes it on to Construction and R.O.W. personnel for
completion of the project.

The "###" is the only variable in this flename. It represents a job
number (up to 3 alphanumeric characters) unique to a project. The
first number corresponds to the T.D.O.T. Region.

Binary file resulting from the creation of a new project.

Binary file containing a triangulated surface also known as the digital
terrain model (DTM).
ASCII input file for loading data during a COGO session.

"###" represents the job number and "oc" is the operator code
(users initials). Filename characters are limited to 5 characters plus
the 3 job number character designation.

ASCII output file created by GEOPAK during a COGO session.

Variables are the same as those defined for COGO input files.

ASCII input file for running some GEOPAK processes such as
superelevation. Name is user defined with an .inp extension.

ASCII or Binary file that contains string and point information to be
used for digital terrain model creation.



GEOPAK Road Project File Structure

(Class project SR95 used as Example)

C:\ (drive)
L — Projects\ (main folder for all projects)
L— Roane\ (county folder)
L— SR95PoplarCr\ (roadway project folder)
L— SR95.prj (project file)
L= dgn (graphics files)
L— job101.gpk (coordinate geometry database)
L= tin (digital terrain model files)
L—*101 .i** (COGO input files)
L—*101 .0** (COGO output files)
L— .inp (input files)
L— projdbs\ (project manager folder)
L— Joe\ (user folder)

L user.info (user information file)

L— SR95.000 (3D Model runs)

L— SR95.003 (Proposed Cross Section runs)
L— SR95.004 (Earthwork runs)

L— SR95.005 (Cross Section Sheet runs)
L SR95.008 (Working Alignment runs)

L— SR95.009 (Existing Ground Profile runs)
L SR95.011 (Draw Patterns runs)

L— SR95.012 (Superelevation runs)

L SR95.014 (Plan/Profile Sheet runs)

L— SR95.b14 (Plan/Profile Sheet runs)

L SR95.00a (Vertical Alignment runs)

L— SR95.00c (Limits of Construction runs)
L SR95.00d (Existing Ground DTM runs)
L— SR95.00e (Existing Cross Section runs)

When making backup copies of project data do not forget to copy the GEOPAK runs
which are found under the users’ folder in the projdbs folder. All runs use the GEOPAK
project name followed by the run extension which depends on the type of run.



1.

1a.

1)

2)

Exercise 1

User Preferences

This exercise is to familiarize you with GEOPAK'’s User Preferences which control
the output format of data produced when using GEOPAK.

When you set up a Design Road Project as we will do in the next exercise, it stores
its own set of “user preferences” which are reloaded each time the project is loaded.

NOTE:

The real advantage of accessing User Preferences as shown in this exercise is “on
the fly” settings. You can temporarily make settings to see more decimals, etc. in
order to check something, knowing that whenever you reload your project the
standard user preferences stored with the project will replace those temporary
settings.

Defining Design User Preferences

Open the MicroStation file:

C:\Projects\Roane\SR95PoplarCr\ROSR95Alignments.dgn

NOTE:

This path above is to be used for this class only. The project folder name is based
on the project limits for this roadway. This project is on S.R. 95 in Roane County and
its limits are from Poplar Cr. To Westover Drive. It is recommended that the project
folder name include the roadway name and the beginning location of its limits. In the
case of smaller projects such as bridge or intersection projects, you might use the
creek or river name, the intersecting roadway name or a log mile with the mainline
roadway name to set a project folder name.

The project folder name that you choose to store your project in should follow this
same basic format to avoid conflicts with other projects on the same roadway in the
same county.

Access the GEOPAK User Preferences dialog from the MicroStation menu bar.
Applications - GEOPAK — Road — User Preferences.
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3) The User Preferences dialog should appear as shown. Check the standard

settings for formats and output accuracy.

! User Preferences

Cutput Accuracy

Station: | 9+99[9).12

Lnit Spsten; | Englizh v| :
. Distance: | 99.12
Coordinates: | ME v |
Directior: | Bearing hd .
: Angle Seconds: | 979"
Station: | 12+34 v |

Wharking Directany: |

[ Feature Preferences. .. l

[ COGO Preferences. .. l

[ ] Show this dialog at startup

o]

Cancel

4) Press the Feature Preferences button and set the Plot Scale to 50 as shown.
The SMD file should be set automatically. Click on the Apply Best Match

Feature option.

! Feature Preferences

Feature Databaze: | ettingzhall UsershGeopak Standards\THDOT . zmd | E ﬂ

2pply Best Match Feature

Flat Scale: RO.0000¢

[ ] Use Shared Cells

Point Label Redraw: | Position by SMD Settings + |

| k.

Cancel l

Press OK to save the settings.
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Exercise 1

5) Press the COGO Preferences button and review the settings available there. In

our standard workflow we do not set special directories for COGO files. Instead, we
set a project working directory where all project files go.

T. COGO Preferences

ob [GPE] Open Mode: | Cluery

Job [GPK) Directory: |

COGO |nput File Directany: |

COGO Output File Directony: |

[ ] Redefinition of Elements

[ ] Force Redefinition O Upon COGO Activation

[ ® ]

Cancel

Press Cancel to exit without making any changes.

6) Click on the explorer button to the right of the Working Directory keyin field.
Navigate to the project working directory as shown and click OK to set.

Browse For Folder

Select Directory

? %]

I Gibson
I==) Hardin
[ Hendersan
= I5) Roane

I signals

1d

[ MicroSkationYsClass

I sRaspoplarcy

Falder: | SROSPoplarCr

[ Make Mew Folder ] i

| [ Cancel

GEOPAK V8i (SELECT Series 2)
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7) Now that all settings are made, the User Preferences dialog should appear as

shown.

“ User Preferences

Cutput Accuracy

Station; | 9+99(9).12

IIhit Systen: | Englizh v| _
_ Distance; | 99.12
Coordinates; | ME v |
Direction: | Bearing el .
: Angle Seconds: | 979"
Station; | 12+34 v |

Wharking Directary: | C:hProjectz\Roane\SR35FoplarCr

| Feature Preferences... |

[ COGO Preferences... ]

[] Show thiz dialog at startup

il |

Cancel

On the GEOPAK User Preferences dialog, press OK to exit and save settings.

1-4 User Preferences
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1)

2)

Exercise 2

Project Manager

This exercise introduces GEOPAK Road’s Project Manager. This tool organizes
project work with users and their associated runs. Runs are a way of saving how a
particular function was used or setup previously which can save the user valuable
time.

Project Manager also provides a workflow dialog making it easy for the user to find
tools/functions which are used most often.

Introduction & Set Up
Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95Alignments.dgn

Click the Civil Workflows option from the Task menu. This will make the basic
Road Tools readily accessible.in the Main Task options at the top.

/M Lata Acguisition 52
Pl -
g Civil workflaws |

Mimd Mlemm == o o

Civil Workflows makes most tools from Geopak Suite available in the Task menu.

BFEELCR?,

':f.; Road Workflow
@ Right of Way workflow

?\-::- Survey Workflow

il
il
il
’3 Site Workflow ]
‘= Drainage workflow il
W Water & Sewer Workflow Ll
~J Drawing ¥
£ Civil Geometry 54
22 Classic Geometry @
A Data Acquisition 54
4F DTM Tools @
'Tﬂ Road Tools @
ﬂ Flans Prep & Quantities P

(P Landscape Tools W[ e
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3) Access Project Manager using the Project Manager icon from the main tasks.

B

T

4) From the right side of the Project Manager dialog, in the Directories list box, ensure
that the project directory is set to

C:\Projects\Roane\SR95PoplarCr

[Lf Project Manager Q'E'E]

Projects  Directary  Admin
C:%ProjectsFAoanetSRA5PoplarCrt
Filter: | *.prj Type: | Project
Projects: Directories: i
[]
[C]
0]
[E:]
[F]
[K:] bt
Job Humber: Unit System: English
D e=zcriptian:

Select the Projects — New drop down and set up the new project as specified.
Use the Select buttons to set the Working Directory and Job Number:

Project name: SR95

Working Directory:  C:\Projects\Roane\SR95PoplarCr

Job Number: 101 (The first number is the TDOT Region #, the remaining
characters are assigned per project by Survey personnel).

Project Description: SR95 From Poplar CK to Westover Dr.

NOTE:
Survey personnel initially sets up the GPK file (indicated by the Job Number), stores
existing features for projects and then gives it to Design with the completed survey.
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Exercise 2

Design personnel, in turn, adds proposed features and passes it on to R.O.W. &
Construction personnel for their use in completing the project.
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5)

! Create New Project

Project Mame: | SR95 |

The Create New Project dialog should now appear as shown.

Wiarking Directony: | “wProjectzhRoanehSR35FPaplarCr |

Job Mumber: | 101 | | Select |

Froject Description:

| Select... |

5R395 Fram Poplar CE. to \Westover Dr.

Cancel

“ User Preferences

Click Preferences on the Create New Project dialog. Since we set up our
standard user preferences in the previous exercise, the settings should appear as
shown. These are the project preferences which will be loaded whenever the project
is opened.

CQutput Accuracy

it Systen: | Englizh V| 7
_ Distance; | 99.12 v |
Coordinates; | ME v |
o : Station: | 9+39[9).12 v |
Direction; | Bearing v | B
: Angle Seconds: | 9799 v |
Station: | 12+34 v |

Wharking Direchany: | C:\Projectz\Roane\5R35FoplarCr

| Eeature Preferences. .. |
Show thiz dialog at startu
[ COGO Preferences. . ] D d R

I (K | Cancel

Press OK.
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6)

7)

Exercise 2

After exiting the Preferences dialog, you will return to the Create New Project

dialog, press the OK button.

The main Project Manager dialog is now displayed, and the project has been

created and ready to be accessed. To access the project select the project by single
clicking on the name of the project in the dialog. The project is highlighted as shown
in the dialog with all pertinent information displayed.

! Project Manager, E“E'@

Projects  Direckory  Admin

| C:M\ProjectzhR oane'SR35FoplarCr,

Filter: tpri J

Frojects:

SRS o

Directories:
[.]

[C]

(0]

[E:]

[l

[K:]

Job Humber:

D ezcription;

1m

it Sypstem: Englizh

SR95 From Poplar CK. to " estover O

Cancel

Press OK to open the project and invoke the Project Users dialog.

GEOPAK V8i (SELECT Series 2)
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8) Create a new user by selecting Users — New from the Project Users menu

bar. Complete the New User dialog with your name and operator code (your initials)
as shown.

Project Users: SE95. prj

Users

i Mew User,

o User Irf

Edt... zer Infa

Full M ame: Name: | Joe |
Delete, ..
4 Full Marne: |.J|:|e Srmith |
Eassuor 0P Code:
Exit 0P Code:
-
e Deszcription:

Dezcription:

Idzer for Geopak Road Class

I}

After populating the dialog press OK. When prompted to define a password for this
user, press No.

‘) Do wou wish bo define a passward For this user?

Ve Mo

NOTE:

The operator code is used by COGO with input and output files. Those characters
control what input files are included for opening or processing and are used when
assigning names for input or output files.
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9)
select it and click OK to move on.

Exercise 2

Now, we are back at the Project Users dialog. Double click the user name or

Project Users: SE95. prj

Users

Project Users:

Description:

Ilzer Info
Full M amme:
Jaoe Smith

OF Code:
&

|User for Geopak Road Clazs

Cancel

10)

access many of the GEOPAK functions which we will use.

N

Road Project: SR95. prj

Calculate
Superelevation

L

Harizantal

File Remember Options

Wworking Directon: I C:\ProjectzhRoanehSR35PoplarCr | s e Job & 101 ]
[ ] working Alignment Influence Runs

Select Drefi Pt i

Wworking Alignment | Untitled | [ e ] [ . ] [ i ]

E xizting

Giround Diraw Pattein Esisting Ground E wisting Ground l Wertical

Crozs Sectionz Prafile I Alignment
Coaordinate
[Zeametmy
Superelevation

Shapes

Proposed ‘ aD
Crozs Sections l Modelz

Aligriment

Plan Wigw

Plar Yiew

Dezign
‘ [uantities

Tabular
Summaries

Flan & Profile
Sheetz

i ] 1 0

Crozs Section
Lirnits of Reports & =5
Congtruction Huantities

You will now see the main Project Manager workflow dialog. From here, we can

GEOPAK V8i (SELECT Series 2)
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11)
Project and User.

1! Road Project: SR%5. prj

Click on the Remember option to set up Project Manager to remember our

File | Remember | Opkions
"W w Project | | C\Projects\Roane\SR35PaplarCr i Job & 101 -
)% v user rit Influence Funs
— Select Define Part Viewer
‘wiorking Alignment | Untitled [ ] [ ] [ ]
E sizting
Graund Ewisting Ground Eisting Ground l “ertical
Diraw Pattern 3 i 4
Crozz Sections Prafile I Alignment
Coordinate
[Feametmy
Calculate Supereleyvation Propozed ao
Superelevation Shapes Crozz Sections hodelz
Horizontal
Aligriment
Plan Wiew ST Ern;&h 5 etctu:un
Deszign EEL
Plan Yiew Tabular
Cluantities Summaries
Plan & Profile Lirnits of FReportz & x5
Sheets Construction [uantities

NOTE:

In normal workflows you must be careful with the “Remember” options. If you have
more than one project active at one time, you will have to Un-Check both Project
and User before moving to another project.

This must be done to ensure that files are placed or looked for in the proper folders
to avoid mixing project data. Of course another alternative is to not use the
Remember options if you have more than one project. That way you can move to the
project you need to be in each time you invoke Project Manager.

2-8 Project Manager
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Exercise 2

2b. Working Alignment — Create

1)

Before leaving this exercise, let's go ahead and begin to set the stage for further
design via the Project Manager by defining the Working Alignment. To do
this, we’ll need to use the Select and Define buttons on the Project Manager
workflow dialog.

Press the Select button to create a new Working Alignment. The Working
Alignment is the active roadway that we are about to design. In the Select
Working Alignment dialog create a new run by clicking the drop down option
Run — New.

Select Working Alignment

Fun

| hew.., I Time
03/21/2012 17:13:43

Copy...
Madify. ..
Delete

Description
Lntitled

NOTE:

GEOPAK organizes many functions with “Runs”. Each time you use many of
GEOPAK's tools or functions you will be asked to create a run. Runs store the
entries/settings made in a tool so that you can return later to re-run a particular
function or even copy it in order to set it up to run a little differently.

Working Alignment set ups or runs are actually used by other runs. The working
alignment will automatically fill in other runs with pertinent data associated with a
given roadway thus saving much time and effort for the user.
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2) Create a new Working Alignment run called “SR95” and a Description for the Run
‘mainline’ as shown below and press OK.

Run Mame:

Dezcrption | rmainline

Cancel

3) After creating the run select the run by highlighting it in the dialog and pressing OK.

4) You will now return to the main Workflow dialog. Press the Define button to
access the Working Alignment Definition dialog.

5) Select the Plan View item in the list box and define the Design File as

C:\Projects\Roane\ROSR95Proposed.dgn. Click the Browse button Q
to set this file.

O Worki ng Alignment Definition: SR%5

Plar Yigw Dezign File: | C:\Projectz\Roane\SA* |E
Pattern Chair: | |
Shapes . : J

Priafils Vs Begin Station: | |
Location End Station: | |

Crogzs Sechion iew
Eizting Ground
Propozed Finizh Grade

DT hd

6) Press OK to exit and save settings in the Working Alignment Definition dialog.
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7)

Exercise 2

Back on the main Project Manager dialog click on the Working Alignment

Influence Runs option. With this clicked on, data defined in the working alignment
will automatically fill in runs when they are created or opened.

l"_'.:] Road Project: SE%95. prj Q|E|@

File Remember Options
wharking Directory: | C:\Projects\FloanehSR95PaplarCrh User: Joe Job#: 101 ]
Mdorking Alignment Influence Runs: _ _
L SFEEIE e [ Select ] [ Define ] [ Port Viewer ]
E wizting
Giround Diaw Pattein Emizting Ground Exizting Ground Yerhical
Crozz Sections Profile Aligrrent
Coordinate
Geometry
Calculate Supereleyvation Propozed an
Superelevation Shapes Crozs Sections todelz
Horizontal

Alignment

Flan i
Design ‘

T abular
Summaries

Plan Wiew
[uantities

Plan & Profile
Sheets

i 1

Crogz Section
Lirnits of Feparts & =5
Canstruction Huantities

8) Exit Project Manager, select File — EXxit.

GEOPAK V8i (SELECT Series 2)
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3.

3a.

Exercise 3

Digital Terrain Models

In the normal project flow, the existing ground digital terrain model (*.TIN) file is
created by Survey personnel.

In this exercise, we will demonstrate some of the tools which are available to pull
information from those surfaces.

Accessing DTM Tools

1) Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95Contours.dgn
Access Project Manager. It should automatically access the Road workflow
dialog since we “remembered” the options in Exercise 2.
2) Select the icon Existing Ground from the Project Manager workflow dialog.
3) Create a new run named ground.
Bun :
e
JE— 03/22/2012 03:24:13
Modify. ..
Delete
Run Marme: gru:uunu:l. |
Dezcription ;
Initled Description | Existing ground from Survey ‘
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4)

5)

After creating the run, select the run by highlighting the name of the run in the dialog
list box and press OK.

Run

Mame Timne
| ntitled 03/22/2012 092413

ground 03 2101214

D ezcription

Exizting ground fram Survey

This will invoke the DTM tool frame.

50 T el 2 Y R 2

AN

If you prefer a drop down menu click on the menu icon at far left of the tool frame.

Settings  Extract Build Edit Drape Load Reports  Analysis  Ukilities

You can set the Project Manager workflow dialog to automatically sink when a
tool is chosen by setting the drop down option Options — Auto Sink.

! Road Project: SR%5. prj

File Remember | Options

Whorking Directt| Auto Sink |LF|oane‘\SF|95F'anarCr\
Wiorking Alignment Influence Runs
Warking Alignment | SRIS |

The small button on the upper right of the Project Manager workflow dialog will
minimize it to a bar

I} Road Project: SR95. prj |Z||Z|fg|
File Remember  Cprions
“working Directony: | C:4Projects\FAoanehSR95PoplarCr, | Uz dias Job #1001 @

Warking Alignment Influence Runs
wiarking Alignment | SR95 |

’ Select ] ’ Defing ] [ Part Viewer ]
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Use one of these options to help keep your workspace clear.

3b. Display DTM Features

1)

2)

3)

4)

5)

Exercise 3

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

1! Load DTM Features E]|E|@

File

Dizplay Preferences
Load: | Extent » | [] Display Onily Graphic Group

Feature Level Calor 'wWeight| Style Dizplay M
Triangles SUR.. ] 0 1] OFF ol
TIM Hull SUR... i 1] i ]y o
Contours - - - - OM

Major Lines  DESI... 2 2 0 OM :?‘

Major Label DESI... 2 2 i ]y T

Miror Linez  DESI... 12 1] 0 OM hd

[l

Load File: [TIN__|w a

Use the File — Open drop down to open the preference file tdotEXIST.Ipf from

the C:\Users\Public\Geopak Standards directory. This will set the
symbologies to TDOT standards for existing digital terrain models.

NOTE:

When working with proposed surfaces use tdotPROP.Ipf for graphic displays.

Set the Load File option to TIN.

Select the TIN file ‘RO095-01.tin’ by clicking the navigator

Q

button and

going to the project directory C:\Projects\Roane\SR95PoplarCr.

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

ways:

e Use the “light bulb” icons to the right of the dialog

o
ot

—_—

1
¢
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6)

e Double-click on an item

e Use the “display” toggle in the lower right corner of the dialog

Set the Triangles display to ON.

Note the display symbology for the Triangles as indicated in the symbology review
box in the lower portion of the dialog. Due to the length of the level name, it will
usually not appear completely in the main item list. If you float your cursor over the
symbology review box, you can see the settings in the pop up info.

1) Load DTH Features - ...\tdotEXIST. Ipf

X

File

Load File: | TIM

|
|

| RO035-01.tin

Digplay Preferences

Feature
Triahales
TIMN Hull
Contours

b ajor Lines
b ajor Label
| Minar Lines

Lewvel

SUR..

SUR...

SUR...
SUR..
SUR...

Color "eight| Stule

| ]
| S o Y
[ I R

Dizplay ”~

oM
oM
oM
oM
oM

| ﬂ Load

Graphic Group

Lv: SURVEY - DTM GRAPHICS - Triangles
o §
Le: 0
Wk O

If you wish to change the symbology for an item, simply double click in the
symbology review box to open the Set Feature dialog

Set Feature

Symbology

Style: |
Weight: |

[ Cancel l

Click Cancel to close this dialog without making any changes.

7) Make sure the display of the Tin Hull (the boundary of the surface model) is ON.

3-4 Digital Terrain Models GEOPAK Road Course Guide



Exercise 3

8) Select the Contours feature and make sure the display is ON.

9) 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 these values.

Once you read the limits of any surface, you can determine what minor and major

intervals might work best. For flatter surfaces smaller intervals might be required or
in the case of larger differences between the minimum and maximum Z elevations
larger intervals might be needed.

¥} Load DTM Features - ...\tdotEXIST. lpf Al=l3
File

Load File: [TIN_ | [ RO95-01 tin | Q|

Dizplay Preferences
Load: [E:-:tent 1]_ [] Dizplay Orily Graphic Group

Feature Level Color |wWeight| Style Dizplay »
TIM Hull SUR.. 1] 1] 1] O 1
i Tt
Major Lines  SUR... 2 2 3 OM
Major Label SUR... 2 2 1 M :?‘
Minor Lines  SUR... 12 1] 3 an )
Minar Label SUR... 12 2 1 OFF v

inar Interval; I_2.EIEIEI b ajor [nterval: [10.000 a

“Range VE Mirimum Z: | 70165 | Maimum Z: | 907.924 1 Fead

Notice that Major and Minor contour lines and text are controlled separately.
Check to make sure all are ON except for Minor Label.

10) Set the Load option to Extent, deactivate the Display Only toggle and
activate the Graphic Group toggle to write the graphics to this file as a graphic
group.

.J_'.I
|

W) Load DTM Features - ...\tdotEXIST. lpf M=
Eile

Load File: | TN~ | [ RO095-01.tin e

Dizplay Preferences
Load: E:tent | [ Digplay Orly Graphic Group
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11) Press the Load button to initiate the process. Fit the view and check out the
resulting graphics. Use MicroStation's Level Display dialog to turn levels on and off
in order to see the different features.

Triangles SURVEY - DTM GRAPHICS - Triangles
TIN Hull SURVEY - DTM GRAPHICS - Boundary Line
Major Contours SURVEY - CONTOURS - Index with Text

Minor Contours SURVEY - CONTOURS - Intermediate with optional Text

12) Turn off the level display for the triangles so you will be ready for the next exercise.

13) Close the Load DTM Features dialog and click Yes to Save Settings when

prompted.

‘) Save load settings into the Project Manager?

(=] i
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Exercise 3

3c. Analysis Tools

We will review several analysis tools in the following exercises. These include the
height/slope tool, drainage tools and the profile tool.

Height/Slope Tool
1) Select the Height/Slope icon from the DTM tool frame to invoke the following
dialog.

e

2=7
G,

) Height / Slope Ali=

TIN File: | RODS5-01.tin ql

Mode § | Elevation Dizplay Only

O ptiohiz

Text | Lample

[] Show Contaur: J
[] Shaow Triangle: J
[] Shaow Flaw Arow: J

Curzor Point 4 alues

B E
iy
S
Slope :

2) Make sure Mode is set to Elevation and Display Only is clicked on. Under

Options, activate the Show Contour and Show Flow Arrow toggles. The
color may be altered to your choice of colors from the color picker buttons to the
right of the Options on the Height dialog. The level, weight and style of the contour
line and arrow are controlled by the active MicroStation settings.

1! Height / Slope EEX

TIM File: | RO035-07 tin ﬂ
Mode : | Elevation |+ Dizplay Only
Optionz

Tert | Sample

Show Contour: J
[] Shaw Triangle: J
Show Flow Arraw: li‘
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3) Click the Start button and scan the surface model with the cursor to display the
values for xyz and the slope on the model at the cursor point.

& view 1 - Top, Default

TIN File: | RO035-01.tin E
Mode : Dizplay Only

Optiong

Test | Sample

Shaw Contaur: !
[] Show Triangle: J
Show Flow Armow: !

Cursor Point Values
X : 245764333
¥ : b99988.69
Z:776.01
Slope : 4.24%

= UE 5] e

PN NN

<

-
|

4) To actually display these graphics in the file, click off the Display Only option
and data point any place you want graphics placed.

5) Close the Height/Slope dialog.

Drainage Tools

1) Click on the Height/Slope tool holding the mouse button down and drag the

pointer away to pop up all of the Analysis tools. Select the Open as Toolbox
option at the bottom to access the Analysis toolbox.

RNty

;
£

4

HeightSlope

Prafile

Waolumes

Elzvation Difference
Slope Area

Themes

Drainage Tools
Wistility

Trace Slope Path

= e N L N ]

Yoo i =D S B BE ) -

DTM Camera

EEE Q Trench Yolumes

=1  Open as ToolBox

Analysis (|
|| |00 =2 41 9] A 2ot
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Exercise 3

2) Select the Drainage Tools icon from the Analysis tool box to invoke the dialog
depicted below.

(£ Drainage Patterns E]|E|@

TIM File: | RO0I5-01.tin | Q]

& DB S| S\
e A

[] Display Only e —
[] Load within Fence
[] Set Graphic Group

[ Apply ]

3) Ensure that all graphic elements are Fit into View 1 and turn off contour levels.

4) Select the Flow Arrows tool as shown and set the Arrow Size to 5. Click on
Set Graphic Group.

) Flow Arrows E]'E'@

TIN File: | RO095-01.tin et

Optiong

& DB <
| A D

[] Display Qnly ]
[] Load ithin Fence

47
=l

[ Apply ]
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5)

6)

U. Yiew 1 - Top, Default

ot

Next, double-click on the symbology review box to open the Set Feature
dialog. Set the symbology as shown and press OK.

Set Feature

Symbology
Lewvel: |SUF|UEY - DRAIMAG » |
—— Caolar: |. 3 v|
Style: | 1] b |
Weight: 2
Symbology review box = cilit | 2l

The level name is SURVEY - DRAINAGE - Area Shapes Text.

Back on the main dialog, press Apply. The drainage flow arrows will be drawn into
the design file.

== EEEE
= iy
%] i LAY ] By
X o S el Vol g g & L
b v ¥ MY, ool B g B
| RS TFoa e ks L T}\ A i 2. gk B
 [x e e LL{:: £, 57 s < B, X
GBI, v 7 S R, Ve by ol
20?| 4| (T b V\;\\? f\’l;r\,?/”ﬂ%}: %%7‘77)7 Lo Lo
T - by §oaR ‘F’}’@WT“ - =
! Flow: Arrows E“_@ ~ oA b ) . 258 by (N B ,l.l\'{?hl“(\rwd\é’l
~ L W 7 P
. _ AA N A = & ’iu@ << o F
TIN File: | RO095-01.tin | qf A | % % oy il
o A - % sk fm B SgNg  #8 /\%
Optiong A A el [ M A fis =
fg 1 a 4 5 L N
alaB|s|slz [ SRS SEPAE
| s A e A /'/\,1' %/\ < V7 =7
EXT @ | r~ - A T ~ AT ,\% ¥ B s e Iy
A I - s v & - 7
[ = e 1 e 4 L B ~
i — % - B i e -
[] Display Only EZE] 7 A a4 A ‘% A o "
[] Load 'ithin Fence: 5N - B MG A i =
Set Graphic Group Armow Size: a e A4 o 7 > A 2;7 7 ‘ ;'_Lé < < L Y‘L
~ A 2 < S
A T gl a7 e e
B o 7 7 7 mhashe
B g A N ﬂ:‘f L ‘%@Fﬁbt
| - a7t 2 SSlE b, )4‘_'

7

Next, turn off level SURVEY - DRAINAGE - Area Shapes Text (flow arrows)
and zoom in on any portion of the dtm.
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8)

9)

Exercise 3

From the Drainage Tools dialog, select the Downstream Trace tool as shown.
The Downstream Trace Tool delineates the flow path downstream from any given
point in the TIN.

Set the Display Only toggle to ON and the Minimum Low Point Depth to 1.

! Downstream Trace

TIN File: | ROD95-01.tin

&
| D] B

Dizplay Only

Optionz

Fimirnurm Lo

Paint Depth:

[ Api |

Press Apply and then data point somewhere on the dtm. The flow path
downstream should be displayed in the design file. You may enter several data
points consecutively, then reset to exit. You may wish to turn on the contours to get
a feel for the results you are getting.

I view 1 - Top, Default

N M R E R EEEEEE - - Bl
A ————— = e L
0 e P s
BRI TN NIe o) & oS e h
e
L e TP Gl i #
e My A K-
£ Ay [ PASS I
rﬂjé”,"f}"t :5“ = cﬂ,é?’ g
eI f{(’:‘( L e g5
' S e LN e g
=5 ot R o B o A L
%ﬁ%@\\\\‘ﬁﬁ( b T e o [
AR P
TIN File: [ RO035-01.8in M e \ A
2 b S T o N
Options ‘)}/{,// m s {/");} l\i o WE
: 1 i = /‘}ra‘" s =p =L
BIB]S S ZE &r 3 o
& ) N A D
| = e, g7 | € 4{;} &
EXT @ @» — - 1& \a%%; o
. 1 S
Display Only | — ‘ 'h’\rFJ= =
3 ;J ‘(f} E:“::?é
s i{“gf e
Minimum Lovs £ e s A —3)“\—
Pait Dot A0 o gl o el
* : ‘\- - =
' Appl 7) (N %, R
< o . . o
Mz G g il o

[~
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10) Take some time to try some of the other Drainage Tools.

11) Dismiss the Drainage Tools dialog.

Profile Tool

This tool is useful for quick checks of profiles across surfaces but for permanent
displays we recommend use of the Draw Profile or Existing Ground Profile tools.
They will be shown in later exercises.

1) Select the Profile icon from the Analysis tool box to invoke the following dialog.

i
W\ profile Q|E|@

Eile

ﬂ anmm |

Type | Feature Level Color "/ eight| Style | Ewtract |
Al
i
X

[TINFie ][ v] 4 O

2) Under the Object Selection | iﬂ; icon on the left identify your surface model

(TIN File) which will be used to generate a profile, and identify the symbology for
your profile.

Select the TIN file ‘RO095-01.tin’ by clicking the “browser” button and going to
the project directory C:\Projects\Roane\SR95PoplarCr
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Exercise 3

NOTE:

This tool will process multiple surfaces at one time so if proposed surfaces have
been created they could be cut at the same time.

3) Double-click on the symbology review box on the right of the “browser” (button
at the bottom of the dialog) to open the Set Feature dialog. Set the symbology
representing the ground surface profile. Make settings as shown and press OK.

Set Feature

Symbology
Level |SURYEY - PROFILE vi
Color: | O bl
Style: |——— 3 W |
Weight: | 2 w |
=
. | Cancel |

The level name is SURVEY - PROFILE - Ground Line with Text.

4) Press the Add icon Q to add the feature to the collection box.

i Profile g|§|@

File

Type | Feature Level Color |'eight| Stule | Extract |
TIM RO0S5-01 tin SURVEY -PROF... 0O 2 3 On

[ 2oy

(TINFile | RO095-01.tin v| Q= ——— ]

Create Legend
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5)

6)

7

TN o oy

~

Select the Profile icon.

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.

I View 1 - Top, Default

I profile

File
¥ ﬁ" | )*:'{l El Curve Straking:
Is B
! 4
f
1 - AN
| S e
e '
f ! !
! | i
Loy
|_ -~
|
- B [ . ~

5 -
= N on U s - &
ER N O
\:: N \\v/”' e~ ﬁ/ \.,/’ -
g I, A =
=3 v T oz {7 A
w, e /jf // o ]
Al Aok 7 =
kY oy -~
Al J// “ i )
\':\5\ Ve \/ T T
S Ny
Sy
S 4 Ry _'r 5 b=,
/7’_%"\ i \‘:{7\ N S /.ﬁr\
i AR N G
z 4% L - & -
oo \ T E T N e
eI B S e B e Y
f"/f?/ ! |J|rl|r\ ! el r—;t::‘;:?:::l_hj
LA "J"I],I‘ T (/}\q{///.‘_\ 5
= & S AT
DU x;xlfgl_" - N
/ Do .
SRS \.LM.L o b ey N /e

L R

You can use the Preferences icon
desired.

to set up a grid for your profile if
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Exercise 3

) profile

File

Elevations
)| C (57

Scale
[

Harizontal: | 50.000

Reset Wertical ]

YWertical: | 5.000 Stationing
Boundary kinimurm; | 0.000 .
Symb: b asirmim: | 482814 | [ Reszet Stations ]
Horizontal Gnd Wertical Gnd

Major Interval: | 100.000
Minar Interval: | 50.000

b ajor Sembology: | ee—

Major Interval: | 5.000
Minar Interval: | 1.000

b ajor Sembology: | ee—

Minor Sembology: Minor S pmbology:

bdajor T et bl ajor Test:

Click on the Profile icon and see your profile with the grid parameters that have
been set.

:.. Profile

If not happy with your grid settings, go back to Preferences to adjust. You can use
the Place Profile icon at the far right to place your profile graphics in MicroStation
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8) If you think you might use this set up again later you can save all of your settings by
going to the drop down option Files — Save.

Create Object List File - C:¥ProjectsiRoane\SR95PoplarCri

Save in: |[ﬂ SR95PoplarCr V| < ? 4 ' F-_’j
'E_ Ciprajdbs
My Recent
Dacuments
;I-':
Desktop

ty D ocuments

Iy Carnputer

File: name: |DTMpr0fiIe.0|s Vl

My Metwark

Dllmmmn

Save as type: |".0|s vl

9) Close the Profile dialog and the DTM and Analysis tool frames.
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Exercise 3

3d. Working Alignment — Define DTM

1)

2)

3)

4)

We now have more information to set in the Working Alignment. To do this, we’ll
need to use the working alignment Define button on the Project Manager workflow
dialog. The Project Manager workflow dialog should still be active. Re-access the

dialog by selecting Window — Road Project: sr95.prj from the MicroStation
menu bar or by clicking on the Project Manager icon.

Press the Define button to access the Working Alignment Definition dialog.

Select the DTM item in the list box and complete the DTM definitions as shown
below:

£ Working Alignment Definition: SR95

izt ; 074 Fil
Flan Yiew Exizting Ground TIM: | larCARO035-01 tin |
E’ﬁ“em Partview TIN: | larCHRO0S5-00 tin |
apes ] ]
Profile View Partviews Horizontal Scale: | 50
Location

Crogs Sechion Yiew Partview Vertical Scale: |5

Ewxizting Ground
Proposed Finish Grade
LT

Cancel

We will discuss the use of the Port Viewer tool in a later exercise.

Press OK to exit the Working Alignment Definition dialog and to save our new
settings.

Exit Project Manager using the File — Exit drop-down option.
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4a.

1)

2)

Exercise 4

Coordinate Geometry

In the normal workflow, Survey personnel develop preliminary centerlines based on
the project’'s advanced planning report (APR). When the survey data is
passed on to Design, we have to review those preliminary centerlines to determine if
they can be used for the proposed design of the roadway. Several issues must be
addressed including:

e Standard Design Specifications — do curves meet design specs

e Encroachment — can a vertical alignment be developed which when used with
the centerline and typical section does not encroach excessively on
properties, historical or archeological sites, wetlands, etc.

e Constructability issues - If traffic is to be maintained on existing roads can
the roadway be built as designed while maintaining traffic flow.

With this in mind this exercise takes a preliminary centerline as it might come from
Survey and goes through the processes Design might use to alter that centerline
chain to meet the requirements encountered through the design process.

As we work with this proposed centerline, we will look at different methods that
GEOPAK provides to store coordinate geometry including basic COGO and
Horizontal Alignment tools.

Basic COGO

Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95Alignments.dgn

Access Project Manager.

Select the Coordinate Geometry icon from the Project Manager workflow
dialog.
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3) The Coordinate Geometry dialog opens as shown below.

=1

1\ Coordinate Geometry Job: 101 Operator: js |Z

File Edit Element Miew Tools

<5 3 w| +|.4 A @ ] £ & o 2 0] m] ] 2] O] o]0 e
[ Disable Visualzation v || OFF (Feature] | v [ Browss |[3312 v [ 3"99" vl [ «]
0G0 Keying || |~

This dialog is completely re-sizable, so you can re-size and position it where you're
most comfortable.
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Exercise 4

COGO Interface

In the next few steps, we’ll take some time to familiarize ourselves with the COGO
interface.

4) All basic COGO commands are available through the drop down options from the
COGO menu bar. These include the creation of objects such as points, curves &
chains as well tools to report information on those objects.

These tools can also be activated via the icons at the top. The icons shown at the
top are customizable by the user.

1 Coordinate Geometry Job: 101 Operator: js
File Edit Element Yiew Tools

R # i +|.4/ & ] =

Click on the drop down option
View — Icons — Customize This Group. The following dialog is opened.

Customize lcons

g._.J (')| DI{:’;;I:I;&'%JO_(J@D Bedefine

(> File A oK
Input File Lty
[ Input File Restore

[7] Database Utilities
[ Import - GPE File
[ Irnport - A5C1 Pairts
] Import - SOMS alignments and Paint
] Import - Land<kL 1.2
] Import - RDS
[ Import - ¥DOT PLT File
[7] Export - A5CI Paints
[ Export - 5DM5S Paints
[ Export - 5DMS Alignments
[7] Expoit - Land<ML 1.2
[ Expart - slignments and Profiles
[ Exit
[ Edit [Carmrmand History]
[ Clear ™

Scroll through the list and make sure the following are clicked on.

Input File Utility R (under File)

Equate B (under Element/Point)

e"f’

Copy (under Element/Curve)

14234

Station

(under Element/Chain)
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5)

Store From Elements

I

(under Element/Chain)

Store Transition Chain jﬂ (under Element/Chain)

Elevation

Navigator

"'_:I
-
ik

Locate Traverse

(under Element/Profile)

(under Tools)

<

(under Tools)

In upcoming exercises, we will be using these tools.

On the Coordinate Geometry dialog face there are options for decimal values.
These are the same controls we accessed previously through User Preferences.

By default, the Distance Decimal and Angle Decimal Second options are turned on.
We will not be using those in these exercises, so go to View — Format and turn
them off.

4 Coordinate Geometry Job: 101 Operator: js

File

Edit

Elerment | Yiew | Tools

] Al Pl A A ]
E:u:“':;m | OFF (Featue) | ¥/ Escs v
armat r Detach This Group |

W OG0 Key-in

Distance Decimal

Command Qukput ¥ | v | Angle Decimal Second
Errar Alert » Skation Decimal
Skation Farmat
Direckion
Coordinates

Check All Tkems
Uncheck all Ttems
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GEOPAK Road Course Guide



Exercise 4

It should be noted that these decimal values should only be changed
temporarily from the project default values since they will affect graphical

displays.

Occasionally, the Distance Decimal and Station Decimal options are handy
to have out when checking values that were previously rounded off to the standard 2

decimal places.

6) The first tool we want to look at is Navigator. This tool will allow you to access any
object stored in the project’'s GPK file. Click on the Navigator icon to open it up.

1
"

=
o

") Navigator{101) EoK
Select  Tools
\Xlﬁalm
Element : F'u:nnt _Y |
Mame Feature Dezcrphion Select | Morthing E asting Elevation
5101 CL BO016E1.31 2458369.35
102 CL B01355.97 24B0074.29
s5103 CL B03025.29 24B0829.48
5104 CL B03974.04 24B1862.05
£ >

Click on the Element option list to look at other object types stored in the GPK file.

The Navigator is re-sizable and various types of data information are available
depending on which Element option is active.

! Navigator(101) LX)
Select  Tools
N xHida B
Element : | Curve v
Mame Feature | Description | Select| P.C. Station F.T. Station P.l. Station Tangent Length Radiuz Delta Degree of Cury e W
SC02 CL 30+57.52 320+73.16 35+7382 516.30 1015.64 2291.83 28023 Ao
SC03 CL 33+7464 336+88.53 33443598 261.34 513.89 1145.92 &7 410400 BT OO
£ ¥

For this class, we are using a stripped down version of the GPK file which only
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contains the preliminary centerline. Normally this file would also include all other
features located by Survey (topo, dtm, parcels).

7) Click on the Element option button and set it to Chain.

8) Click on preliminary chain SR95 and then click on the Print\Describe
Element icon (2™ from right).

! Navigator(101) Wl=.3

Select  Toals

N x| Fid & B
Element : | Chait Print/Describe Element|

Mame Feature |

9) In the COGO output area the coordinate geometry output of the chain is printed.
Review the objects which make up this chain.
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Exercise 4

I} Coordinate Geometry, Job: 101 Operator: js

File Edit Element Wiew Tools

|:| Bedefine | Disable Visudlization || OFF [Feature) | » W

£060

<% 1 DESCRIBE CHAIN 3PBSE

Chain &SR35 contains:
%101 SCS SC10E& CUR SCl03 5104

Beginning chain S5R95 description
Feature: CL

Point 5101 N 00,1121 E £,458,369.38 Sta 23540000

Course from $101 to TS SClO0ZE N 54" 58' E0" E Dist 1,317.E52

8C8 85C10Z found within chain SR9E5, contains:
SPI SCl0ZE CUR SCLl0E SPI SCl0OZR

PIZCE  3Cl02 N £01,355.97 E z,460,074.2% STA 31548182
764,29
1,495.64
31° 23' 27" (LT}

Total Tangent
Total Length
Total Delta

10)

From our review we can see chain SR95 consists of :

Point S101

Spiral Curve SC102 (Spiral SC102B, Curve SC102, Spiral SC102A)
Simple Curve SC103

Point S104

NOTE:

Since all of these objects were stored by Survey, they all include the prefix letter S.

Any objects which we store should begin with the letter D for Design that way we
can tell who stored any given object in the GPK file.

Spirals always include the ending letters, B (for Back) or A (for Ahead).

Re-name Preliminary Centerline Chain

It has been determined that this project should include the Poplar Creek drainage
structure so we need to extend the centerline back.

Since we need to keep a copy of the original preliminary centerline for reference and
also must keep the proposed centerline name as SR95 to maintain the intelligence
on smart labels placed for present R.O.W. flags, we will first save the preliminary
centerline under another name and then revise the original for the new proposed
centerline.
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11)

12)

13)

In the COGO dialog, make sure the visualization options are set to Disable
Visualization & OFF (Feature). We do not want the preliminary chain to be

visualized (graphically displayed).
e EZ R a P P - W 1 e P
[[] Bedefine | Disable Visualization  ~|| OFF [Feature) |+ [m"?l

Click on the Redefine option (located left of the “Disable Visualization” option).
Open up COGO Navigator to Chain and double click on the preliminary
centerline chain SR95.

In the Store Chain dialog change the name to SRO5PRELIMINARY and click
on Store Chain. COGO element names can be up to 15 characters long.

1} Store Chain From Elements E||E|PZ|
Chain Name: | SROSPRELIMINARY | Element Selection
|Station Asls v/ | | Element Type: | Point v
Element Lizt: Paint Marne:

5101 5C5 5C102 CUR SC103 5104 | |

[ Store Chain l

Back in the Navigator, check to make sure you have the new chain
SRI95PRELIMINARY listed, then click on chain SR95 and click on the Delete

icon x . When prompted, click Yes to delete the chain.

‘) Are vou sure you want bo delete selected elementis)?
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Exercise 4

Locate New Beginning Point
Now, we can set up the objects for our new proposed chain SR95.

The chain currently starts at 295+00 and we want to back it up to include the Poplar
Creek drainage structure. A preliminary look at the vertical suggests that our new
beginning needs to be at 287+00. To give ourselves additional adjustment room, we
will extend the centerline back 1000’ to 285+00.

1) Before storing any new objects in COGO, we should set the visualization and
feature. In the COGO dialog, click on the visualization control and set it to
Permanent Visualization. Click on the Browse button to the right of the
feature name field. In the SMD item dialog, go to Design and choose feature
D_POINT.

1 Select Survey ltem ...

File Edit Settings Fawvorites Help

ﬂidﬁ 0K || Close |

& ChDocuments and Settings Al Usershaeopak StandardzhTHDOT. 2md
£ Survey
[~ Design

B [_POIMT Design Paint w/MHumber
3 Property/R 0%
£ Construction [For Cangt. Only)

Once the feature has been selected, click OK to accept.

Back in the COGO dialog, we can see our feature name has been set. Feature
D_POINT should be used for centerline COGO set up by Design personnel.

K coordinate Geometry Job: 101 Operator: js

File Edit Element Yiew Tools

s
[#] Redsfine | Permanent Yisualization V|| D_FOINT | W

COGO Key-irit | set featurs add O_POINT] |l

o

To restore use following commandis):

$5ET FEATURE ADD CL

$5ET DESCRIPTION OFF

$S5TORE CHAIN 2PS5 2101 SCS SCl0Z CUR SC103 2104 STA z35+400.00
Chain SB35 deleted

=* 4 set feature add I POINT
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2)

3)

NOTE:

Temporary Visualization graphics go away when COGO is exited.
Permanent Visualization writes the graphics to the DGN file so that when
COGO is exited the graphics remain.

After review of the existing roadway, we have determined that we can go back 1000’
and still be in the same tangent section. Click on the Locate Traverse icon to
locate and store a new beginning point for our chain.

Z

1! Locate Traverse E]|E| @

[] Elevation On

Locate Paoint ;
[] Side Shat Mode

Station Paint

Diirection
| Dirgction | |

Diztance

| Slope Distance v| | | EX |l

Zenith Angle : | 3000 00.00

Locate

In the Locate Traverse dialog we need to make the following settings as shown.

Locate Point: D101 (our new point)
Station Point: S101 (the original beginning point, the point we are locating from)

Direction: Pa To Pb TS SC102B & S101 (rather than keying in the
calculated angle we will use the point to point option to set the direction)

Distance: Distance 1000
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Exercise 4

" Locate Traverse

[] Elevation On

Locate Point : | 0101 |
[] Side Shat Mode

Station Paint
Mame: | 5101 |

Direction

|PaToPh /|| TS SC102B || 5101 [+ ] | |
m[ef? | |

Diztance

| Distance | [ 1000 |

Once the settings are made click on Locate to initiate the command and store the
new point.

4) Close the Locate Traverse dialog. Back in the COGO dialog, we can see our new
point has been stored. In graphics our point has been visualized.

Use MicroStation’s Fit View command to find your point graphics.

0 ¥iew 1, Default =13
ENEEMERIEIE = BRI = E
Ll
m(juurdinate Geometry Job: 101 Operator: js. o
| Fle Edt Element Wiew Tools — e
- 4 4 | 4 4 ] B ) el ls)
Qi 7 o+ +]. o | @ 7] el ] A ) ) O] ol Gl m] #2425 2
Redefine [ Permanent Visuglization %|[D_POINT |1
{COGO0 Keypin: | LOCATE D101 TRAVERSE 5101 DIS 1000 T5 SC102B T0 5107 | |
s
< 7  LOCATE D10l TRAVERSE 101 DIS 1000 TS SCL0ZE T 5101
M 599,587.46 E 2,457,550 42
Point D101 stored. =
v =
ad
< | >
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Copy COGO Objects

In order to keep the copy of the original survey chain intact, we need to duplicate

the remaining objects in the chain which include a spiral curve, a simple
curve and the ending point.

Spiral Curve

1) Since the spiral curve contains 3 objects (2 spirals and a curve), the simplest way to
copy it is to just re-define it with a new name. First click on the Redefine option in
the COGO dialog. Then in the Navigator go to Spirals and double click on one
of the spirals for curve S102. This opens up the Store Spiral Combinations By
Tangents dialog with all of the settings for the current curve.

"} Navigator(101) MS)ES

Select  Tools

x| P id & B w9

Element : | Spiral V|

M ame

SC1028

Change the name to DC102 and click on the Store Spiral button.

! store Spiral Combinations By Tangents

Spiral Mame: | DC102 | Tppe: [5C5 | [ [ i
Back Tangent Element Ahead T angent
[Entry Length || 24n.uuuuun__J |
A |Degree [arc) || 23000.000C | v
= _—
Foint Back: | Exit Length || 240000000 | Foint head:
[ T5 5C1026 | [ 5T 5C1028
Pl Paint:
| PISCS SC102 |

Dismiss the Store Spiral dialog. In graphics, we can now see our spiral curve.
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0 view 1, Default {=1{E3]

FEE PR RNEEERE
A~
norainate Leome ob )
File Edit Element Wiew Tools
o= I 2 s o 3 L 1 st fad| Al Q.
A wl+-1| ¥4 A & 7 7 e ) A ] 2] A ] ] A i 3] 2] 22| O] 2
FBedefine ‘F’ermanenl Wisualization vH D_POINT |v [ Browse ]
COGO Keyir: | Store SC5 DC102 PB TS SC102B PI PISCS SC102 LS1 240.000000 LS2 240.000000 Degree 2 30 00.000000 P4 5T SC1024 [l
-
< &  Score S05 DC10Z FE TS SC102B PT PISCS SC10Z LS1 240.000000 LSZ 240000000 Degree 2 30 00.C
10ZA
8C8 DLloz
PISC: DCloz N 601,355.97 E 2,460,074.23 BSTA TH64.29
Total Tangent = 764,29 =
Total Length = 1,495 64
Total Delta . 317 23' 27" (LT
Back Tangent =N £E£4° EZ' EQ" E
Ahead Tangent = N 23° 35' 22" E
Spiral Back
Spiral DCLOZB Type 1 Spiral Element T
Feature: D_PFOINT
Angle 3% 00' 00" (LTY P 1.05 EK N &54° 58' 50" E
L3 £40.00 K 113,33 AH M &1° 5§' 50" E =
b
h3 ]

Simple Curve

2) Since our other curve is just a simple curve, we can just copy it. Click on the Copy
Curve icon.

II,»-'II:',.-—

In the Copy Curve dialog, key in new curve name DC103, highlight survey curve
SC103 and click on the Copy Curve button.

il Copy Curve g@

Mame: | DC103 |

Curve
DCioz2

SC102
5C103

3) You may have noticed that the curve was visualized in graphics but it is yellow in
color rather than white. This is because copied elements retain their original feature
name, in this case survey feature CL.
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Open the COGO Navigator and go to the drop down option Tools — Settings. In
the Settings dialog, turn on the option for Single Click Enables List Cell
Editing. Click OK on the Settings dialog.

Settings

Selection Set

[ Alert Prior to Clearing Selection Set

Mouze Click Actions

[] Single Click Highlight “isualized Element

[] Single Click ‘Window Center Visualized Element
Single Click Enables List Cell Editing

Diouble Click Action : | Edit Element V

Display Options
Faint : | All Poirits |

brea: :."!;:_guare Foat v 91z v

[ Cancel ]

We need to change the curve’s feature to our proposed centerline feature D_POINT,
so go to Curve. Click on the feature name CL on new curve DC103. The field

should open for editing allowing you to key in D_POINT. Once entered hit the enter
key to finish the change.

You can Copy & Paste the feature name from the DC102 curve element.

1) Navigator(101) =13

Select  Tools

N x| id &) B

Element : | Curve bl
M ame Feature | Description | Sele

DC102 D POINT

As soon as the Feature name is changed the curve is re-visualized.
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Exercise 4

1) Navigator{101) =S

Select  Tools

N x| [dd & B u?

Feature | Description Sele
D_POIMT a
DPOMT] [ |

CL
CL

You can click on the Visualize icon on the COGO Navigator to visualize any
COGO element (It is the paintbrush icon).

4) In the COGO Navigator, go back to the drop down option Tools — Settings. In
the Settings dialog, turn off the option for Single Click Enables List Cell

Editing. Click OK on the Settings dialog. This should be done to prevent any
accidental edits.

Point

5) All we need now is our ending point so this time click on the Equate Pointicon

i 4
4=

In the EQuate Point dialog set the Equate From option to Single Point enter our
new point name D104 and the Equate To point as S104. Once entered, click on
the Apply button to store the new point.

'EL

2! Equate Point E“El@

Equate From: | Single Paint
Foint Mame: |D'IEI-'-1
Equate To | 5104

NOTE:
The Equate button can be used to get points from curves and spirals.
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Store Proposed Centerline Chain

Now that we have all of the objects set up for our proposed centerline, we can store
that chain.

1) Click on the Store Chain icon or select Element — Chain — Store —
From Elements from the COGO menu bar to invoke the appropriate dialog.

f'__'.i,

2) Key in the chain name SR95, select the Begin Station option and enter a
beginning station of 285+00 and build the list of COGO elements which will
become a part of the chain.

You can fill in the Elements comprising the chain by keyin OR by graphically
selecting the visualized elements in the design file. Ensure that the elements are
added to the list in the order which you want them to be stored as a chain.

1) Store Chain From Elements

Chain Mame: | SR95 Element Selection

Begin Station | | 285+00 Element Tupe: | Point L
Elernent List: Faint Mame:

D101 SC5 DC102 CUR DC103 D104 D104

[ Stare Chain

NOTE:
The Element Selection options on the right of the dialog are only used if desired to
help build the Element list on the left.

3) Press Store Chain. Close the Store Chain dialog.

4) In the output area of the COGO dialog, you will see the command where we stored
chain SR95. Go to Navigator and click on the describe button to review our new
chain SR95. You also may wish to describe chain SRO5PRELIMINARY to
compare the two. They should be the same except for the beginning point and its
station.
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Exercise 4

4b. Horizontal Alignment Tools

These tools are set up to build special curve combinations for interchanges or
intersections, regular SCS spiral curves or even vehicle turning paths. These include
3 center curves, taper curves or the complex curve and spiral combinations
sometimes required for ramps in interchanges.

To introduce you to these tools in the following exercise, we will assume that it has
been decided to increase the design speed on our spiral curve (SCS DC102) to 60
MPH from 50 as it was originally set up. We could look up the spiral lengths for that
curve and use basic COGO to store it but instead we will use Horizontal Alignment
tools to design a new curve.

1) From the Project Manager workflow dialog click on Horizontal Alignment. If
you have not used these tools before, you will get the following prompt.

‘) Would wou like bo activate the defaulk design tablesy?

es Mo

Click Yes.

Minimize the COGO dialog. You should see the Horizontal Alignment
Generator tool bar.

"} Horizontal Alignment Ge... E“E|E|

File Design Tables Toals

2) First, we need to set some preferences. In the Horizontal Alignment
Generator tool bar go to the drop down option File — Preferences.

3) Under the first category Element Symbology set the Label Scale to 50 set

Grouping to Graphic Group. Don’'t worry about setting symbologies. We will use
other methods to display horizontal alignments.
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W preferences E”E”El

Categony _

Elernent Sumbalogy I:l Line Element : | s—
COGO Element Mames Curve Element ;| s—
Curve Design T ables S

Spiral Dezign T ables : '

Turning Paths [[] Construction Line | | se—

Pl Alignment Display T

Pl Alignment Design Lel scelie . A
Parameter Formats Grouping ;i | Graphic Group V|

Dynamic [Increments

Level spmbology of COGO elements are
governed by their features.

4) Click on COGO Element Names and set as shown so we can create new curve

DC104.
! Preferences g|§|@

Categony
Element Spmbology

Save az COGO Elements

COGO Elernent Hames
Curve Design T ables

Beainning Element Mames

Spiral Dezign T ables [] Paint: | |
Turning Paths

Pl Aligrment Display [] Line: | |
Pl &lighrnent Design Curve - | ool 04 |
Pararneter Formats _

Dynamic Increments apiral : | DC104 |

5) We do not need to change anything under Curve Design Tables since they
reference tables based on AASHTO green book standards which are what we use.

Skip down to Spiral Design Tables and using the browser button load the
table HA_spiral_emax8.tbl from folder C:\Users\Public\Geopak

Standards. This table contains spiral lengths and curve values based on
superelevation E Max of 0.080 (8%).
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Exercise 4

[,—:] Preferences EHE@

Categony
Elerment Sumbalogy

COGO Element Mames JzershGeopak Standards\HaA_spiral_emaxd.thl E
Curve Design T ables T ) ]

Spiral Dezsign T able Indexed by Curvature

Spiral Dezign T ables
Turning Paths

Pl Alignment Display
Pl Alignment Design
Parameter Formats
Dynamic [Increments

NOTE:
The following tables are available for spiral curve design and are based on values
seton T.D.O.T. standard roadway drawings RD01-SE-2 & RD01-SE-3.

HA spiral emax4.tbl E Max 0.040, Urban Desirable
HA spiral emax6.tbl E Max 0.060, Urban Allowable
HA spiral emax8.tbl E Max 0.080, Rural Desirable

HA spiral emax10.tbl E Max 0.100, Rural Allowable

We will not deal with Turning Paths in this course but we do have the following
tables that are available for that functionality under C:\Users\Public\Geopak

Standards. They are based on design vehicles defined in the AASHTO green
books of 2001 & 2004 with adjustments for Tennessee use.

HA_Turning_Path_TN_200l1english.tbl
HA _Turning Path_TN_2001metric.tbl
HA_Turning_Path_TN_2004english.tbl
HA _Turning Path_TN_2004metric.tbl

6) Skip down to Parameter Formats. Set the Curve Parameter to
Degree(Arc) and Spiral Parameter to Length as shown.
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7

8)

2! Preferences

Categony

Elerment Sumbalogy
COGO Element Mames
Curve Design T ables
Spiral Dezign T ables
Turning Paths

Pl Alignment Display
Pl Alignment Dezsign

Parameter Formats
Dynamic [Increments

General

[Ciirve Parameler © | Degree [Arc) v

Direction : | Bearing v |

Pl Aligrirment
Pl Coordinates : |KY V|
Distance : | Fl to FI b
I Spiral Parameter : | Length w

¥ Place SCS {Intersecting Elements) |Z

!

We are finished setting preferences so we can dismiss the dialog.

Back in the Horizontal Alignment Generator tool bar go to the drop down
option Tools — Spiral Combinations. This will open the Spiral Combinations

We need to store a new SCS curve between tangents so click on the Place SCS
(Intersecting Elements) icon.

iS1(e3

Design Table ;
Entry Spiral ; | 0.000000

Degree o
Exit Spiral : | 0.000000
[ ] Loop (Exterior Construction)

Truncate : | Mone vl

20 mph 2 Lanes

e
by o1
e
w
FY
.. !
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Exercise 4

9) Set Design Table to 60 mph 4 Lanes and Degree to 2° 30’ 0”. Make sure
Back Spiral & Ahead Spiral are clicked on, Loop option is off and the Truncate option
is set to None. Notice that the required spiral lengths are automatically filled in.

% Place SCS {Intersecting Elements) E]I@[‘S_TI

Design Table : |60 mph 4 Lares (v |

Entry Spiral ; | 325.000000 |
Ceagree : [ 2 a0 o v ¥ i
Exit Spiral : | 325.000000 =

[] Loop [Exteriar Construction)

Truncate ; | Maone bl

10) Before we move on make sure you can see the visualized graphics for our proposed
\I_,'CJ

":__'; L

centerline. Use MicroStation’s Drop Complex
status of the complex chain.

tool to drop the complex

11) Go back to the Place SCS function. In the status bar you may notice that the tool is
ready to go and is prompting us to Identify first element (look toward the
bottom status bar, in the middle). Click on the tangent leading to our first curve.

Click anywhere to accept that and then click on the tangent past the curve to
initiate curve placement

File Design Tables Tools

] - Kok
Ploca SGS (Intarsectine Eements) - |~ [

[esign Table : [e0 mph 4 Lanes v]

Enty Spiral : | 325.000000 =
Degree [z 300 v > @
Evit Spiral : | 325.000000 v

[] Loop [Exterior Construction)

Truncate : |_None w

s

Click to the left of the alignment to accept that curve solution.
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12)
that we created.

Open the COGO dialog up and review the output window and the spirals and curve

13) Now, we need to use our new curve in our chain. Make sure Redefine is clicked on
and go to the Navigator. Double click on chain SR95. In the Store Chain
From Elements dialog change curve name DC102 to DC104. Be sure to reset
the Begin Station option so that the chain’s objects would be re-stationed. By not
doing so, you might accidently introduce ‘station equations’ into your chain.

# Store Chain From Elements EI'E'@

Chain Name: | SB35 Blement Selection

Bengtahonv 28500.000000 I Blement Type: | Foint L4

Element List: Paint Name:

D101 5C5 DC104 CUR DC103 D104 m D104

[ Stare: Chain

Click on Store Chain.
14)  Highlight chain SR95 in the COGO Navigator and click the describe button. Review

the chain description.

I\ Coordinate Geometry Job: 101 Operator: js

Filz Edit Element View Tools

EBeginning chain 2R25 description
Feature: D_POINT

Point D101 N 595,587 .46 E 2,457 55042 Sta

Course from D101 to T2 DC104E N 54° E5' E0" E Dist 2,274.80

SC% DC104 found within chain SB95,
5PI DC104E CUR DC104 SPI DCLO4A

contains:

PISCE DCl04 N E01,385.37 E Z,460,074.23 ETA

Total Tangent 207_0Z
Total Length 1,580 64
Total Delta 31" 23' 27" (LT}

N £E4° E3' 50" E
H 23" 35' ZZ" E

Back Tandgent
Ahead Tangent

| w
-
Z85+00.00
315+81.82
v
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Exercise 4

15) You can close the Horizontal Alignment Generator menu bar and tool box since we
are finished with them.

4c. COGO File Functions

1) To save an input file of your commands or output files of the results, from the COGO
menu bar, select File — Input File Utility or click on the Input File Utility

2

1) Input File Utility

File Hame Subject

| Load w|  [] Allow Commands ta be Added

2) Set the action option at the lower left to Save, enter a Name such as propcl and
a Subject description, then click Apply.

1) Input File Utility

File Hame Subject

[ 5ave | Mame: | propcl |Subject; | PROP CEMTERLIME SRS |

All input commands from this session are written to the file propcl101.i**.
Remember the last 2 letters of the name is your operator code.
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3) For an output file, use the Output option, enter a Name such as SR95, then hit
Apply. All data currently in the output window is written to sr95101.0**.

Prior to creating an output file you may wish to use the function
View — Command Qutput — Clear to completely empty the output area.
Then describe all objects (points, curves, chains, etc.) you wish to save a report on.

2! Input File Utility

File Hame

Subject

Output L

Output File: | 5R95

Apply

4) You may review the input file and/or output file by using the GEOPAK Text Editor
accessed from the Road Tools task set. In the Task pane, scroll down to Road Tools
and click the expand arrow on the right to open it up. The Text Editor is in the last

group of tools.

[;— Civil Workflows
(=

E'""E O é :I:'Q . .y
|I| Condy Dj‘r S0 r e x

=
i 4; - ‘-,

ﬁ@@ "

A, Data Acquisition o

4 DTM Tools &

2| road Tools oo =0
VRoFRE?
It e
AR e
#2000
Basl .4,
RGP AR
KD

| Text Editor
=] Flans Prep & Quantities Lo
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5)

6)

Here is an output of the SR95 chain.

I} Text Editor: ... \RoanedSRY5PoplarCrisRY5101.0js
File Edit Criteria

0=

NEEEE

Exercise 4

Project: SRAL

Subject: PROP CENTERLINE ZRSEL

Job Mo. 101 Operator: J35
Date: Tuesday March 27, Z01Z 11:18 am

STZTEM FIX Z AZEC 0O BEAR PRI O RED NE ZTA Z FILE: 'ERSE'

% 1 DESCRIEE CHAIMN SRSS

Chain SR2L contains:
101 SC3 DClo4 CUR DC103 Dlo4

Eeginning chain SR3L description

Feature: D _POINT

Point D101 i) 535,887 46 E 7,457, 5E0_47 Bta
Course frowm D101 to T3 DClO4E N 54" E58' 50" E Dist E,274.80

SCE DCl04 found within chain 5R9E5E, contains:
SZPI DC104E CUR DClO4 EPI DC1lO4A

PISCS DCl04 N &01,355.97 E 2,460,074 29 STA

Copyright: (o) Z00% Bentley Svystems, Incorporated. All rights reserwed.

a
ZE5+00_00
315481, 82 “
Lire: 1 Cal: 1

Exit the COGO dialog.

As you exit COGO you may be prompted to save an input file of the session. If you

haven't, click Yes to save one.

GEDPAK Input Command not saved!

9

L Save session before exiting?

= i

NOTE:

Itis NOT required that you save when exiting COGO. Data is automatically written
to the COGO database GPK file and this is just a safety measure. It is only
recommended when a lot of work has been done so that it could be referenced back

to later if needed.
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4d. Working Alignment — Define Chain

Now that we have our proposed centerline chain, we have another piece of
information for the Working Alignment definition.

1) Access the Project Manager workflow dialog.
2) Press the Define button to access the Working Alignment Definition dialog.

3) Highlight the Plan View option and use the Browse button to populate the Chain
field with our alignment name.

5] Working Alipnment Definition: SR95

Plan iew
Pattern Chair: | SR95 =
Shapes : . J
Priofile \iew Begin Station: | 285+00.00 |
Location End Station: | 347+89.04 |

Crozz Section Wiew
Exizting Ground
Fropozed Finizh Grade

DT

4) Press OK to exit and save the new settings.
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D.

5a.

1)

2)

Exercise 5

Horizontal Alignment Displays

In this exercise, we display some graphics for our proposed centerline.
Accessing Design and Computation Manager
Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95Alignments.dgn
Access Project Manager.

Select the Plan View Design button from the Project Manager workflow
dialog which opens the Plan View Design tool box.

Plan ¥iew Design

8él | A

Select the Design and Computation Manager icon to invoke the Design and
Computation Manager shown below. It can also be accessed from the Main Task
group when the Civil Workflows are set.

A secondary dialog will appear to be used in conjunction with the Design and
Computation Manager dialog.
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File Edit Settings Favorites Help
]

o] 10 BT @lmim

£ Drafting Standards
£ Construction Supers
1 Functional

‘ ) c:\Documents and Settings\all... E]|Z|®

£ Utilities - Plan
£ Pay ltems

5b. Drawing Horizontal Alignments

1) In the Design and Computation Manager dialog, select the following item:

Drafting Standards — Roadway Horizontal Alignments — HA

Roadway.

.._.. Design and Computation Manager,

File Edit Settings Favorites Help

- id| B2 ¢f|=| %L

=

& C:ADocuments and Settingz'All UzershGeopak Standardshtdot ddb
[ Drafting Standards

£ Tools
3 Cross Sections
[~ Foadway Harizantal &lignments

= Hé& Roadway prop, roadway hariz. alignment
i HA Roadway_ 20 prop. rdvwy horiz. alignment - 20 Scale Offsetz
ﬁ Ha Roadway Pre  preliminary roadweay horiz. alignment
ﬁ Ha Roadway Ex esisting roadway horiz. alignment
Ha, Points place roadway hariz. alignment paints
CL Cellz cells for horizontal alighments
HA Interzection  label horiz. alighment interzections & ends
1 Foadway Yertical Alignments
[Z1 Exist. Profiles
£ Survey Contral
£ Pres. B0,
=3 Property Lines

[

o

2) Next, select the Draw Plan and Profile button from the secondary dialog:
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3)

4)

1 Ha Roadway

[] Place Influence

prop, road... E|§|@

[ b atch Point Test

[ Crraws Plan & Profile

’:... Draw Plan & Profile

ltern: | H& Foadway

prop, oadway horiz. alignmmen |

Element Type: | Chainz

v | Label Scale:

Select Chain ta Draw

SR35
SRISPRELIMIMNARY

Line Direction Labels
[] Line Length Labels

[ ] Line Labelz Only

Curve Labels

Curve Data

[] Curve Labels Ony

[ ] Place Curve Diata by DP
[ ] Spiral Labels

[] Spiral D ata

[ ] Spiral Labels Only

[ ] Place Spiral Data by DP

Exercise 5

Set the Element Type to Chains. Chain SR95 should be displayed in the list box
as shown. Notice that the options that are to be drawn with the chain are already
activated. Set the Label Scale to 50 if not set.

To draw the chain, click on SR95 in the list box. Use the MicroStation Fit View
— Active to see the chain.
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NOTE:

double click will place two sets of graphics.

DO NOT double click on the chain name. Each click will display the chain and a

5) Change the Element Type to Stationing and make sure the dialog is filled out as
shown below. Annotate the alignment SR95 by clicking on the chain name in the

list box.

: Draw Plan & Profile

[term; | He Boadway prop, roadway horiz. alignrnen |

Element Type: |Statiuning V| Label Scale: |5EI |

Select Chain o Draw

CROS Tick Marks
SRIGFRELIMINARY Tick Mark Stations
PCAPTATS/CSASCAST AP Labels
[ ] Pl Labels
amall Ticks

| Ticks Left; Labels Left

W

Large Ticks

| Ticks Both; Labels Left

v|

Caontral Paoint Labelz

| &3 Per Preferences

v|

Close the GEOPAK Draw Plan and Profile dialog.
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Exercise 5

6) We have another application in D&C Manager that will place symbols for us at all of
the alignment’s key points. Before executing the following steps, make sure your
entire alignment is shown in View 1.

7 Double-click on the following item in D&C Manager:

Drafting Standards — Roadway Horizontal Alignments — HA Points

i Design and Computation Manager, [’._|@|E|
File Edit Settings Favorites Help

] 10 BF7 ] ol

& C:A\Documents and Settingz'All UzershGeopak Standardshtdot ddb 2
[ Drafting Standards
£ Tools
(£3 Cross Sections
[~ Foadway Harizantal &lignments
ﬁ Ha Roadway prop, roadway hariz. alignment
ﬁ Ha Roadway 20 prop. rdwy haniz, alignment - 20 Scale Offsets
ﬁ Ha Roadway Pre  preliminary roadweay horiz. alignment
ﬁ Ha Foadway Ex  esisting roadway horiz. alignment
B HA Paints place roadway horiz. alighment paoints
CL Cell= cells for horizontal alighments
Ha, [nterzection label hariz. alignment intersections & ends
1 Foadway Yertical Alignments
(C1 Exist. Profiles
£ Survey Contral
1 Pres. B.OMW.
=3 Property Lines hat

NOTE:

Since this D&C Manager item is run by a separate program double clicking on the
item prompts D&C to open the application and run it. These types of items can

usually be recognized by their description which starts with a verb such as place,
draw, access, etc.

8) The Place Horizontal Alignment Points dialog is displayed.

Place Horizontal Alignment Points

Joh; 101 b Chain: |5R95 ﬂ II:'| =

e | Proposed Roadway Centerline | Scale | .

Place Paints | Zancel |
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All GEOPAK jobs found within the current active folder are listed in the Job drop
down box. If this tool was used previously for that job, the last chain processed is
set as well as the last horizontal alignment type which was used. Scale defaults to
active scale set in the MicroStation DGN file.

9) The Job should be set to 101 and the Chain to SR95. Set the Type to Proposed
Roadway Centerline and if not already set, change the Scale to 50.

Click the Place Points button to place the horizontal alignment point symbols for
chain SR95.

10) Review the results of the previous steps used to display and annotate the proposed
centerline SR95.

You may wish to turn off the visualizations from COGO work done for the chain.
They are on level DESIGN - CENTERLINE - Proposed GPK
Visualizations.

0 view 1, Default

@ -l - AR 9] 8] plo] H2]G

11) Exitthe Design and Computation Manager dialogs.

12) Dismiss the Plan View Design tool box.
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Exercise 6

6. Existing Ground Profile

In normal work flows, survey will develop a ground profile for the preliminary
centerline. Only when the proposed centerline is altered from that location would it
be necessary set up a new ground profile. Since we have altered the preliminary
centerline, we need to generate a new ground profile.

In this exercise, we demonstrate the use of the Existing Ground Profile tool from
Project Manager which generates and stores a profile in the GPK file which we later
display. If only graphics are needed or in cases where multiple surfaces need to be
profiled at one time, then the Draw Profile tool should be used.

6a. Extract Existing Ground Profile

1) Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95Alignments.dgn
Access Project Manager.

2) Select the Existing Ground Profile button from the Project Manager
workflow dialog.

3) Create a new run called SR95 then select the run and press OK.

03/30/201 2 16:36:57

Untitled 032/30/2012 16:36:02

Drescription

mainline ground profile
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4)

5)

6)

Populate the Ground Profile dialog as shown and press Apply. Enter the
Profile Name as SR95GRN. All ground profiles should include the letters GRN
to show that they are existing ground profiles and can be recognized separately from
proposed roadway profiles. Intersect mode should always be used for the most
accurate profile displays.

Wi Ground Profite - sSR95 = 51X
Prafile Name: | SRI5GRN | 14

Job Mumber; IK|E
Operatar; lmil
Chain: [ SR35 | N
Offzet: Wl
Beg Statior: | 285+00.00 |
End Statior: | 347+89.04 |
Intersect s | | TIM v |
R adius of output circle:; [_'IQT;'

TIM File: | neh3H35PoplarCriR 0035-01.tin |E

NOTE:
The beginning and ending station of an alignment can be filled in automatically by

placing the cursor in the blank field and pressing Enter.

When prompted for an input file name use the default name (j101o**.inp) as
shown in the Ground Profile Input File dialog below and press the OK button.

4} Ground Profil... [Z”Elrs__('

[ 101 cjs.inp !

I ok ] [ Cancel ]

When prompted to store the profile, press Yes.

! Store E]|E|®

File
[ 107 ojs.inp |

containing store profile
commands has been created.

Do you want to store profile?

ez
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Exercise 6

7) Press Yes to delete the 3D line string in the design file.

Would you like to delete

the 3D profile string ?

Tes

8) After the profile is stored, exit the Ground Profile dialog and Save Settings.

9) Access Coordinate Geometry. (Press the Coordinate Geometry button on the
workflow dialog).

10) Access Navigator and go to Profiles.

1) Navigator(101) =] oX]

Select  Tools

x| id & Bl
iElement * | Profile v |

Mame

SRI5GRM

< | >

11) Select the profile ‘'SRO95GRN’ and press the Describe icon.
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12) Review the profile information in the COGO output display window.
I\ Coordinate Geometry, Job: 101 Operator: js
File Edit Element Wiew Tools
bt JECCr4 IO R T .| DT Ny P 4
g; JJﬁJJJJﬂJJ (] (- ﬂﬁﬂﬂngJJJJJJ
W
Y
«* 1  PRINT PROFILE SRSSGEN
Begimning profile SRI5GEN description:
STATION ELEV GRADE TOTAL L BACK L AHEAD L
VPI 1 Z85+00.00 777.37
WPI z ZBE+03. 28 777.89 -z.83
WPI 3 ZBE+40.29 778.91 z.78
VPI 4 ZBEHE2. 65 778.47 -3.50
VPI E ZEE+ES. 81 779.10 g.79 ot

13)

6Db.

1)

2)

Close the Coordinate Geometry dialog (use X in upper right corner of the dialog).
When prompted to save the COGO session press NO.

Drawing Ground Profiles

Place a line in the design file, the end of which will be a reference point for locating

the origin of the profile and the profile grid (lower left corner). Once the profile
and the grid are drawn the line may be removed. The line can be placed in any clear
area of the design file away from the area for the horizontal alignment graphics. For

this exercise please use the following XY coordinates.

XY = 2480000,587000 XY = 2490000,581000

After placing the line, use fit view or zoom out to locate the line.
Access Design and Computation Manager by selecting the Plan View

Design option on the workflow dialog and then selecting the Design and
Computation Manager icon from the tool bar or from the Main Task group when the

Civil Workflows are set.
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Exercise 6

3) Select the item Drafting Standards — Exist. Profiles — Exist. Ground.

2] Design and Computation Manager r._|@|r5__(|
File Edit Settings Favorites  Help

i 1d) B2 o) | =

@@ C:A\Documents ahd Settingshal Uszers\Geopak Standardsbdat, #
[ Drafting Standards
1 Toals
(T Cross Sections
1 Roadway Harizantal Alignments
1 Rnadway Yertical Alignments

(== Exist. Profiles
= Exizt. Ground groundling far profiles
Frafile Grid draw prafile grid with annotation
é E izt Foad exizt, roadway grade line for profiles
EMonPro Label BMz on profile
3 Utilities
1 Drainage

£ Matural Drainage
3 Survey Cortral
1 Pres. B.OMW. V
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4)

Press the Draw Plan & Profile button on the secondary dialog. The Element
Type is automatically set to Profiles. The Label Scale should already be set to

the desired scale of 50.

': Draw Plan & Profile

[tem: | Exist. Ground

groundline for profiles

Element Tope: | Profiles

b | Label Scale:

Select Prafile ta Diraw

SHIEGAM

[ ] WPl Labels

[ ] Harizantal Axis Labels

[] Wertical Axiz Labels

[] ¥.C. Incremental Elevations
[] W.C. Parameters
[ ] Grade Labels
[] K Walues

[ ] Esternal Lengths

[ ] Station Equations

[ ] WPCAPT Labels
[] Stopping Sight Distances

From™»Fl  »
Circle W

|+| and il "
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5)

6)

Exercise 6

Click on the existing ground profile ‘'SRO95GRN'’ to invoke the following profile
parameter dialog. Populate it with the station, scale and elevation parameters

shown.

NOTE:

71 profile - SRYSGRN

Profile Range
Begin Station: | 285+00.00

End Station: | 347+89.04
Beqin Elevation: | 777.97
End Elervation: | 792,96
bl i Eleseation: | 81834
befitiirnurn Elesation: | 76347
Plat Settings
Horizontal Scale: | 50
Vertical Scale: | 5
Begin Station: | 285+00.00
End Station: | 347+89.04

Strip Grade Increment:

Profile Reference Paoint
Reference Station: | 285+00.00

Reference Elevation: | 700

(X]

|

s

i
Fraofile Cell
PGL Chair; | <Select: L
| DrawCellatxy | | Identify Cel
[ Ok, l [ Cancel

l

You do not need to enter a value in the Strip Grade Increment box. This is used to
display elevations along the profile at the spacing entered. Normally this information

is not needed.

Set the DP X and Y coordinates by clicking on the DP button and then
snapping to the right end of the line placed in the design file in step 1.

Prafile Reference Paoint
Reference Station: | 285+00,00

Reference Elevation: | 700
Fr | 2490000.000C
Y- | B81000.0000
Profile Cell

PGL Chain; | <Select> hd

Identify Cell

DrawEeIIatXY] [
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7) We will need the GEOPAK Profile Cell later so go ahead and set it up. Click on the
drop down for PGL Chain and choose the chain name SR95. Now click on

Draw Cell at XY. This places this special cell which holds all of the control data
defining this profile set up. It can be identified while using any GEOPAK profile

function to define the control information.

8) Press OK to display the ground profile. The existing profile should now be plotted
in the design file. Line weights have been turned on in this image to enhance

visibility.

I0 view 1, Default

e I BB E R R = R

9) Exit the GEOPAK Plan and Profile Draw dialog and review your profile.

10) Do not exit the D&C Manager; go on to the next section.
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6¢c. Drawing Profile Grids

1) Go to D&C Manager.

I} Design and Computation Manager

Exercise 6

File Edit Settings Favorites Help

#-| id| @22 ||| D

5

[> Drrafting Standards
£ Tools
(7 Cross Sections
21 Roadway Honzontal Alignments
£ Roadway Yertical Alignments
[ Exist. Profiles
é Exizt. Ground groundiine for profiles

B Profile Grid draw profile grid with annotation

£ Exist. Road euizt. roadway grade line for profiles
Bt onPro Label BMs on profile

£ Utilities

(£ Drainage

(23 Matural Drainage
=31 Survey Cantrol

&8 C:A\Documentz and Settingz'all UzershGeopak Standardshtdot. ddb *'"

Double-click the item Profile Grid and the Draw Profile Grid dialog opens.

Draw Profile Grid

e
Horizontal Scale =0 —
Wertical Scale =

Minimum Elevation

Maximurm Elesxation

Beginning Station

Ending Station

Draw Profile Grid Zancel |
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2) The current active scale is read from the DGN file and is used to set the default
Horizontal and Vertical Scale. Make the following settings to draw the profile grid for

SR95.

Horizontal Scale = 50
Vertical Scale =5
Minimum Elevation = 700
Maximum Elevation = 850
Beginning Station = 28500

Ending Station = 34789.04

Draw Profile Grid (%]

Harizonkal Scale

Yertical Scale

Minimurm Elesvation
Mazximum Elesation
Beqginning Skation

Ending Station

Draws Prafile Grid

ad

Fo0

g5

28500

Zancel

J4789,.04

il
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Exercise 6

3) When all control values have been set, click on the Draw Profile Grid command
button.

You are prompted to Data Point at Profile Origin. The profile grid range is
shown dynamically. Line weights have been turned on in this image to enhance
visibility.

NOTE:

If the profile coverage is not acceptable, you may give a Reset to stop and adjust
the control values.

4) Data point at the reference origin location of the profile area.

Profile with profile grid displayed.

5) Click Cancel in the Draw Profile Grid dialog top close the tool and exit D&C
Manager.
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6d. Working Alignment - Define Existing Profile

We are setting the Profile View and Location sections of the Working Alignment
Definition in Project Manager.

1) From the Workflow dialog of Project Manager, press the Define button.

2) Select the Profile View option and populate the dialog as depicted below (the
Design File is ROSR95Alignments.dgn).

O Worki ng Alignment Definition: SRE%5

ign File: | C: i ". Fil
Biaranss Dezign File: | C:\Projectz\Roane | 1S

gﬁ”em Existing Profile: | SR95GRM | Select
apes

Prafile \igw Proposed Profile: | | Select

Laocation . .
Crozs Section Wiew Begin Station: | 285+00.00 |
E wizting Ground .
End Station: | 347+89.04
Propozed Finish Grade nd Station: | 347+ |
DT

NOTE:

We have not designed the proposed profile; therefore, we will return later to populate
this field.
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Exercise 6

3) Select the Location option and populate the dialog as depicted below. This can
all be done automatically by clicking on the Identify Cell button.

Data point anywhere on the GEOPAK profile cell graphics to identify it and data
point to accept.

L O O L O O = = = L B i = =
? ]. 5 ................................ Plan Viow Horizontal Scale: l:l ..... S
Pattern Wertical Scale: l:l i
Shapes 2 :
: ; Profile View Station Equation:
; : DPswaton | :
108 o S TO— f| [Cross Secton view | -
£ 5 E xisting Ground DP Elevation: l:l g
3 5 Proposed Finish Grade DP % l:l i
: ey ]
_(' O 5 i g Profile Cell A
s T S T AR o o — Do Coll oty ] [ Hortty Col ] ..... i
285+00 28E+00 287+00 288+00 2ZB9+00 290+00

All control values are filled in.

! Worki ng Alignment Definition: SR%5

Horizontal S cale: | 50,0000 |

Plan igw

Pattern Vertical Scale: | 5.0000 |
Pru:ﬁl};a‘-.ﬁli:v Station Equation:

Lacation DP Statior: | 285+00.00R1 |
Crogzz Section VYiew )

Esisting Ground DP Elevation: | 700.0000 |

Proposed Finizh Grade DF 5 | 2490000, 0000 |

DP: | 5810000000 |

Prafile Cell

Draw Cellatxy | |

4) Press the OK button to save the updates and close the dialog.
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Exercise 7

7. Proposed Roadway Profiles

In this exercise, we will use the Vertical Alignment Profile Generator tool to set up
the proposed vertical alignment profile for our roadway.

7a. Generate the Proposed Profile
1) Open the MicroStation file:

C:\Projects\Roane\SR95PoplarCr\ROSR95Alignments.dgn
Access Project Manager

2) Select the Vertical Alignment button from the Project Manager workflow
dialog.

3) All of the information in the Settings dialog should be automatically populated
based upon the information we set up in our working alignment definition.

! Settings |i|
Hoh: E

Qperator Code; | =

FPGL Chain: |[SR95 W
Location and Scales
Harizontal Scale: | 50.000000

Wertical Scale: | 5.000000
Reference Station: | 285+00.00 R -
Reference Elevation: | F00.000000

Fe | 2490000.000C
| BE1000.0000C
Profile Cell

[ Diraw Cell at 3¢ ] [ Identify Cel ]

[ ]S ] [ Cancel ]

Click the OK button to commence developing of the proposed profile.
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4) The Profile Generator dialog is opened for us but before we start storing our profile
lets look at some additional controls. In the dialog, go to the drop down option File

— Preferences

These special controls may be used to control how stations, lengths or grades are
set. We use the defaults for the most part but click on Window Center Current
VPI so we will always see the area we are defining at the time and set the vertical
curve control option to Maintain Curve Length. Click on the OK button once

settings are made.

U preferences |g|

Elevation [ncrement;
Length Increment;

[arade Increment;

01
01
0001

Maintain Curve Length _v'
[] Hold Vertic:al Curve

“wfindow Center

Current %Pl

o

[ Cancel ]

5) In the Profile Generator dialog go to the drop down option File —» K Value Table.
By default the standard K value file tdotO1.kvl is loaded. This file contains K
values based on T.D.O.T.’s RDO1 standard roadway drawings. Click on the
Cancel button retain the current settings.

I K values (K ¥alue: tdotO1 kvl)

Crest Minimurm

Crest Marimum |+

File
Speed | Sag Minimum Sag Masimum
15 10.0 10.0
20 17.0 17.0
2h 26.0 26.0
a0 0 %0
35 49.0 49.0
40 E4.0 £4.0
45 3.0 3.0
50 6.0 96.0
55 115.0 115.0
B0 136.0 136.0
Fil 181.0 1810
[ Ok ] [ Cancel ]

an
7.0
120
130
230
44.0
61.0
a4.0
114.0
151.0

247.0

an
Rl
120
130
290
44.0
£1.0
24.0
114.0
151.0

| 247.0

If you need to reset this table, in the K Values dialog select the drop down option
File — Open, navigate to the folder C:\Users\Public\Geopak Standards and
load the desired file. Click on the OK button once settings are made.
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Exercise 7

6) Now that we have made our initial settings, we can start setting up our proposed
profile. Set the first VPI Station to 287+00 and Elevation to 781.50 as shown

in the diagram below. Be sure to press the Enter key after each entry is made.

I00 ¥iew 1, Default
@ -@x - A’ (R]s 9 o] o] &%)

! profile Generator, (K ¥alue: tdot01.kvl)

File Tools
GE
Statior: | 28700
Elevation: | 751.50

| Locl )

[of ]

In graphics, we can see our VPI position point.

7) Press the Insert button on the right and complete the VPI Station and Elevation of

the subsequent VPIs as detailed in the table below.

VPI Station Elevation
2 304+10 787.00
3 333+50 816.50
4 347+50 793.32
NOTE:

The Dynamic button allows you to set VPIs by eye when values are not yet known

and can be used in conjunction with the Lock or Inc (increment) buttons to the
right of the station & elevation values. Lock will lock that particular value down while
the other is dynamic. Inc will force dynamics to use value controls set in preferences.
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8) Press the Previous button at lower left of dialog to return to VPI #2 as shown in
the diagram below.

4! Profile Generator (K Yalue: tdotO1.kyl)

File Tools
CLER—

Station | 287+0000 | Station: | 304+10.00 (O »] Station: | 333+5000 |
Elewatior: Elewation: |F"8F".DD |fo V| Elewation: IEESI'
Back Grade: | 0.3216 | o~ : Fwd Grade: | 1.0034 o~

. [ <4 Insert ] [ Dynamic ] [ Delete ] [ Ihgert >3 ] _
Length: Length:
| Symmetrical Vertical Curve +|
Speed: ’El L: l:l
Station: |:| LP Staticr;: k. Statiore | |
Elevation: I:l LP Elesatiar: 550: l:l Elevation: I:l
Previouz| 1[4 | | 4

9) Make sure the curve type at the bottom is set to Symmetrical and set the
Design Speed to 60. The K value is automatically read from our table and a curve
length of 92.72 is computed.

We need an even length of curve preferably in 50 or 100 foot increments and this
VPI has a small algebraic difference so go ahead and change the curve length to

200.
1 profile Generator (K Yalue: tdotO1.kyl)
Eile Tools
[ves |
Station: | 287+0000 | Station: | 304+10.00 [on s Station: | 333:5000 |
Elewation; Elevation: | 7E7.00 o w Elewation: |EEEI|
Back Grade: | 0.3216 | o w : Fwd Grade: | 1.0034 |ofF ~
. [ << Inzert ] [ Diynamic ] [ Delete ] [ Ihzert >3 ] _
Length: Length:
| Svrmmetrical Vertical Curve Vl
Speed: ’T_Vl L:
Station: LP Statiar: k: Statior: | 305+10.00 |
Elevation: LP Elevation: 550: Eleeation:
Previous | 1 |<_ | ¥ | 4

The new curve length is used to calculate a new K value which is used with our K
value table to indicate that we are now meeting 70 mph vertical design speed
criteria.
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Exercise 7

10) Press the Next button at lower right of dialog to preview the information for VPI #3.
We only need a 50 mph vertical curve here but go ahead and set a curve length of

1200 which yields a Design Speed of 70 mph.

! Profile Generator (K Value: tdotO1.kvl)

File Tools
WPl 2 GE [ WP 4
Station; | 304+10.00 Station: | 333+50.00 [of v Station: | 347+50.00
Elevation: | 787.00 Elevation: | 816.50 [or & Elevation: | 793.32

Back Grade: [ 1.0034 [of (~] Fuwd Grads: | -1.6557 [or |
= [ << Ingert ] [ Dynaric ] [ Delete ] [ Inzert > ]
Length; | 2340.00 Length: | 1400.00

Symmetrical Yertical Curve (v |

Speed: [70 | (55 'IEDDDD
Statior: | 327+50.00 | HF Statior: | 3320281 | K: | 451.2779 Statior: | 339+50.00
Elevation: | 810.48 HF Elevation: | §12.75 _ 550: | 774.43 [ Elevation: BDES? |

In graphics, we can see our curve as specified.

NOTE:

Graphics shown while using Profile Generator are temporary visualizations and
disappear when the program is exited. Graphics for the plans are displayed using
D&C Manager which we will do in the next section.

11) Save the proposed profile by selecting File — Save Profile from the Profile
Generator dialog. Enter SR95 for the profile name and click OK to save. Click
OK again to dismiss the Confirmation message box.

Save Profile As

Profile: | SR35 Jise
Input File: | {10T0jsinp | @

[ Cancel ]
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12) EXxit the Profile Generator dialog. When prompted to save your profile, you can
answer NO since we did that in Step 11. When prompted to save your Vertical

Alignment settings, press YES.

7b. Drawing the Proposed Profile

Next, we are drawing the proposed profile SR95 utilizing D&C Manager.

1) Access the D&C Manager.

Select the item:

Drafting Standards — Roadway Vertical Alignments — VA Roadway.

£ Design and Computation Manager

File Edit Settings Faworites Help

o] id) B/ of| = %]

&

(=9

[~ Drafting Standards
23 Tools
£3 Cross Sechions
£ Roadway Harizantal Alighments
[ RBoadway Yertical Aligriments
- i Boadway prop. roadway wert. alignment
Wi, Labeler
Slope Tool calculate & label slope
YIC Design Tool  wertical curve desigh tool
(21 Exist. Profiles
£3 Survey Contral
3 Pres. BLOMW.
23 Property Lines
£ Parcels
£3 Political Boundaries

& C:h\Documentz and Settingz'All UserzhGeopak Standardshtdot. ddb S

place vertical alignment annotation

2) Press the Draw Plan & Profile button on the secondary dialog.

1 ¥4 Roa dway

[] Place Influence

Dirawy Plan & Profile

prop. road... Q|§|®
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3)

Exercise 7

Plot the proposed profile ‘'SR95’ using the parameters as shown in the following
dialogs. Options required for proposed roadway profile line work are set by default.
Do not turn on any annotation options. All annotation is placed with a separate
program which we will use next. Single click on the profile name in the Draw
Plan & Profile dialog.

Since we have our profile control information set up in the working alignment, all of
that data in the Profile dialog is filled in automatically. Review the data then click
OK to draw the profile.

! Profile - SR95 X

Profile Range
Begin Station: | 287+00.00

Erd Statior: | 347+50.00
Beqin Elevation: | 781.50

=, ; — End Elevation: | 733.32
l._;! Dra Plan. & Brofile E|E|@ b airrium Elevation: | #1275

Item: | & Roadway prop. roadway vert. alignment Winimum Elevation: | 781,50
Element Tupe: | Profiles | Label Scale: | BO
Plat Settings
Horizontal Scale: | 50.0000
Select Profile to Draw Yertical Scale: | 50000
SRI5 [Pl Labels FromVF IS8 Begin Station: | 287+00.00
SRI5GRM Circle “w

End Station: | 347+50.00
[] Horizontal Axis Labels

[] Wertical Axis Labels

Stip Grade Increment:

Profile Reference Point

[ ¥.C. Incremerital Elevatiors Reference Station: | 285+00.00 F 1
[] W.C. Parameters Reference Elewation: | 700.0000
[] Grade Labels +and' v » | 2490000000

[ K alues v; | 581000.0000

[] Estemal Lengths

: ! Profile Cel
[] Station Equations | Mo Gaps  + FGL Chain: |SR35 v'.
[] YPCAYPT Labels -
e [ DrawCellatxr | [ IdentyCel |
[ Ok ] [ Cancel ]

Exit the Draw Plan and Profile dialog then review the proposed vertical alignment
line work in MicroStation.
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4) We run a separate special program to place all of the vertical alignment annotation.

Double-click the item:

Drafting Standards — Roadway Vertical Alignments — VA Labeler

= Design and Computation Manager,

- BX

File Edit Settings Faworites Help

#-] id] @22 ¢%|=m| %D

5

(= Drafting Standards
3 Tools
(21 Cross Sections
3 Roadway Horizontal Alignments
[ Roadway Yertical Alignments
ﬁ W Roadway prop. roadway vert, alignment

B W Labeler pl

Slope Tool calculate & label slope
WC Dezign Tool  vertical curse design tool
(27 Ewist. Profiles

& C:h\Documentz and Settingz'all UserzhGeopak Standardshtdot. ddb S

ertical alighment annotation
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Exercise 7

5) The Label Vertical Alignment Dialog is opened.

Label ¥ertical Alignment EJ

Profile Settings -

Job:
Chain:
Stakion:
Elevation:
Scale:

e
e

‘ Identify Profile Cell

Type: |Roadway A
Profile: it

Label Scale: | op

Label

W VI Lahels Inkersections

¥ YPCIYPT Lahels

¥ Grade Labels

W .. Length Labels

v K Yalue

[ Label Crest High Points
[ Label Sag Low Paints
[v Label Speed

Maxirmum Speed E
Label {Optional): ik

PLACE LABELS |

6) Click on the Identify Profile Cell command button and click on the Geopak
profile cell for our profile. The window shade button on the upper right of the dialog
can be used to get the dialog out of the way as you identify the profile cell. Just

click it again to enlarge the dialog after identifying the cell.

After reading the profile cell and populating the Profile Settings at the top of the
dialog, the GPK file is read for all profiles/vertical alignments applicable for display
on this profile and fills the profile list box.

7) Next, set the Type of profile to be labeled. The default is Roadway which is what
we need. Options to label special ditches or private drives are also available. The
type controls text sizes, orientation and symbology.

8) Set the Profile option to SR95.

9) Set the Scale to 50 if not set already. The current active scale is read when the
program is started to fill in this field automatically.
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10) Finally, the label options can be adjusted as needed. The type of profile to be
labeled determines which default options are turned on. For this class, we will use
the defaults for Roadway.

Note:

If a Maximum Speed Label is entered in the keyin field which is provided, then all
curves exceeding the given speed are labeled with the speed and a “+”. Any vertical
curves where the speed is less than this value will also display a warning message
as well.

11) Now that all control values are set, click on the Place Labels command button

and the vertical alignment is annotated. Review the annotation graphics and click
the red X to close the dialog. You can close D&C Manager as well.

Label Vertical Alignment EJ

gL ege T
K .= 254

Profile Settings - = : :
Job: 101 e AR ;
Chain: SR95 .
Station: 28540000
Elevation: 700.00 2
Scale: 10:1 = 19:8
2 E:
% 2490000.00 wE CEE
¥: 531000.00 D i
Bof 5]
| Identify Profile Cell | el )
ta ;

Type: |Roadway -
Profie; | SR9S o

Label Scaler | op Label

Intersections

¥ P Labels

W YPCIVPT Labels

¥ Grade Labels

W V.. Length Labels
I¥ K value

[ Label Crest High Points
[ Label Sag Low Poinks
V¥ Label Speed

E=)
=
(=F~]
k=1
.
s
om
Gl
o
=i

Maximum Speed N
Label {Optional): gl

PLACE LABELS |
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Exercise 7

7c. Working Alignment - Define Proposed Profile

We are completing the Profile View of the Working Alignment Definition in Project
Manager.

1) Press the Define button from the workflow dialog of Project Manager.

2) Highlight the Profile View option and populate the Proposed Profile field as
depicted below using the Select button.

) wo rking Alignment Definition: SE%5

Design File: | C:\Projects\Roane | File

Flat Yiew
Pattem Existing Prafile: | SR95GRM | Select
Shapes
Propozed Profile; | SR95 |
Location ) ) |
Cross Section Wiew Beqin Station: | 285+00.00 |
E sisting Ground (e
End Station: | 347+39.04
Propozed Finish Grade S22 | = |
DT

3) Press the OK button to save the updates and close the dialog.
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Exercise 8

8. Existing Ground Cross Sections

In this exercise, we will start setting up our cross sections by first defining the
locations where we want them with MicroStation lines or line strings called “pattern”
lines by GEOPAK. Then we will use the Draw Cross Section tool to cut existing
groundlines from our existing TIN file.

8a. Draw Patterns

1) Open the MicroStation file:
C:\Projects\Roane\SR95PoplarCr\ROSR95RoadwayPattern.dgn
Access Project Manager.

2) Select the Draw Pattern button from the Project Manager workflow dialog.

3) Create a new run called SR95.

4) Populate the dialog as depicted below. Chain name and stations are set
automatically. Set the Offsets to 300 and layout option to Even at 50.

1} Draw Pattern Lines - SR95 g|§|@

Job: [101 | @ Chain: [SRS5 v I \5R35
Beqinning Ending
Left Offzet{+]: | 300 Left Dffzet{+]: | 300
Station: | 285+00.00 | Station: | 347+39.04
Right Offzet(+]): | 200 Right Offzet(+]: | 300
Ewen w| | G000 [ ] Skew Angle
Lewvel Symbology: | —— ’ Dirawe Pattern Lines
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Double click on the symbology review window to make the following settings.
Level name is DESIGN — CENTERLINE - Proposed. Click OK to save the

settings.
Set Feature
Symbalogy
Level: [DESIGN - CENTERLI v |
Color: | 0 w |
Style: | a v |
wieight: | 0 v |
-
Cancel
NOTE:

The symbology settings for pattern lines are not critical since they are not used in
the plans. If more than one set of roadway patterns are placed in a file, it is important
to make some part of their symbology different, such as the level, so that they can
be recognized correctly by GEOPAK during cross section processing.

5) Press Draw Pattern Lines to initiate the plotting of the patterns into the design
file.

6) Review the pattern lines in MicroStation. The alignment DGN file has already been
referenced to this file and you can see the pattern lines along it.

10 view 1, Default
EN e DR E B R E=EEEE
)
B
A
S
“‘-1"'--
5
X
SR
Q) A
S
W
o
< »
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Exercise 8

7) Exit the Draw Pattern dialog and Save Settings for the run.

8b. Drawing Skewed Pattern Lines

Skewed pattern lines are used to cut culvert cross sections for drainage structure
development. When those structures have been designed, the Pattern line tool can
be used to plot the centerline for box structures or pipes at the required length.

This information is provided for reference only. Do not do this for
the class. Review and then go on to Section 8c.

1) From Project Manager or the GEOPAK Road tool frame activate the Draw
Pattern tool.

2) Set the job number and chain name for the roadway.

3) Change the placement control at the bottom for placement Once and change
symbology settings as desired.

NOTE:

When drawing pipes, the required symbology should be set using proposed pipe
items from D&C Manager with Place Influence active so that quantities can be
calculated later...

4) Only the Beginning side of the dialog should be active now and there you now can
set the Offset LT, Station & Offset RT.

5) If the drainage structure is at 90 degrees (0 degrees on dialog) you can go ahead
and hit Draw Pattern Lines to draw the pattern line for the structure. If the
structure is skewed click on the Skew Angle option.

6) Enter the Skew value. Skew values in this dialog are measured from a normal 90
degree line not the centerline as we normally consider them. So to get the skew
value to enter in the dialog, subtract the skew from 90.

Skews to the left should be entered as positive and skews to the right as negative.
(Example: 60 degree skew left is 90-60=30)

7) Hit Draw Pattern Lines to draw the structure centerline or pipe.
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8c. Generate Existing Ground Cross Sections

1)

2)

3)

4)

Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95MainlineXSections.dgn

NOTE:
When creating a new cross sections design file, always use the seed file

SeedXS.dgn. This file has special settings which are different from the normal
seed2d.dgn DGN seed file. This is required for proposed cross section processing
and if not used can generate errors and fail to build proposed sections.

Press the Existing Ground Cross Sections button on the Project Manager
dialog.

Create a run called SR95.
Set up the existing ground cross-sections by populating the dialog as shown.

Start by changing the XS Cells option to By DGN File which will change the
items shown in the dialog. Pattern line symbology should be set as we did in the
previous section.

1) Draw Cross Sections - SR95 E|§|g|
File Edit Update Options

Job Mumber: (101 % | Chain: [SR95 v

[] DP Origit
#5 Cells | Surfaces
Pattern
By DGM File w

Dezign File: | ROSR95R oadwayP attern.dgn E
Levels: | DESIGN - CENTERLIN| =] [ al
Colors: |0 g Line Line String
Styles: | O g [ Match ]I Reset ]
“Weights: | 0 g Dizplay
Scale Spacing
Harizontal: | 0.000000 Harizamtal: | 1000.00

Yerical: | 0.000000 Yertical: | 500.00

Mumber of #5 by Column:; | 50
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Exercise 8

Click on the Surfaces tab to open this dialog display. Make the settings in the

lower portion first. Double click on the symbology review windows to set the
symbology for groundlines and voids as shown below this dialog.

"1} Draw Cross Sections - SR95 [Z||E|rz|

File Edit Update Options
Job Number: Chair: | SRY5 v| | Draw |
[] DP Origin
5 Cells | Surfaces |
Type | Mame Dizplay Settings  ethod
i
=
hat
Details™
| DitmFile: % | | ROD95-07.tin | E
Method: | Triangies v/ Type: | Line Sting |
Dizplay Settingz Filter Talerances
| By Lewel Symbalogy V| ———— Horizortal: | 0,30
< No Entries » | Variance: | 010 |

Text Settings

I:‘ Elevation iz Void | e - ———

Void symbology is the same as groundlines except for the color which is red (6).
Level name is SURVEY - GROUND - Top of Ground.

Set Feature

Symbology
Level |SURYVEY - GROUND » |
Color | 0 w |
Styles |——— 3 Vl
Weight: | 2 v |
]
Cancel

NOTE:
It is critical for plotting purposes that Line Strings always be used for groundline

GEOPAK V8i (SELECT Series 2) Existing Ground Cross Sections 8-5



5)

6)

7

8d.

1)

2)

3)

displays. When lines are used with line code 3, short pieces of line will appear solid
on plots making them difficult to see on gridded cross section sheets.

When the settings in the lower portion are complete click the Add Surface button
on the side.

:' Draw Cross Sections - SE%5

File Edit Update Options

Job Murnber: Chair: |SF|E|5 V| Diraw
[] O'F Origin

% Cells | Surfaces |

Type| Mame Dizplay Settings M ethod

TIH  RO095-01 tin Lv: SURVEY - GROUM..A 2 Triangles
=Jadd Surface

Next, press the Draw button to place the cross section graphics.

Exit the dialog and Save Settings for the run.

- - 4F OTM Toals L
Review Cross Sections ¥ raad Tools £ [~
e
Open the Road Tools task group and select the Egg@% :
Cross Section Navigator tool from the cross ‘@ r,: o

section tools. : A
A LEAR

[ika ] Cross Sectlon Nawgator
=] a H

aATAR IR
X
¢
Plans Prep & Quantities P

Use the Cross Section Navigator to browse and check your existing cross
sections.

Cross Section Navigator - SR95 - Scale 10H: 10 Y El

285+00.00 v E‘ 99 q|w‘ b‘bb‘ ﬁ‘ﬁ‘ nn-‘-,___| &1‘ I—

Exit the XS Navigator dialog when done.
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Exercise 8

8e. Modify Pattern Line Symbology

In preparation for the following exercise, complete this step:

1) Re-open the MicroStation file
D:\Projects\Roane\SR95PoplarCr\ROSR95RoadwayPattern.dgn
Utilizing the MicroStation Change Element Attributes command, modify the
color of the pattern lines drawn at stations 285+00 through 286+50 and station

347+89.04 to color = 3. This will limit the processing of the proposed cross sections
to the station range of the proposed roadway profile (287+00 to 347+50).

10 ¥iew 1, Default
@ ~@fx -] Al}[][RIE4| 8] &

=

EIEME

1 \\\\\

\.\ % Change Attributes [ZI|§|E|
\ [] Use Active Attributes j

[] Level: Default
Calor: _
[ Style: ——— 0 ]
&% 0] [] "weight: — 0
[] Transparency:
[ Priority:
[] Class: |
\ \ [] Template: Mone
[] Make Copy
[] Change Entire Element s
¢ o
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8f. Working Alignment - Define Patterns & Cross

Sections

We are completing the Pattern,

Cross Section and Existing Ground sections of the

Working Alignment Definition in Project Manager.

1) From the workflow dialog of Project Manager, press the Define button.

2) Highlight the Pattern option and populate the dialog as depicted below. Since
we are in the pattern file, you can use the Match button to accomplish this task
rather than manually typing in the information, click the button and data point on
one of the white pattern lines to set. These symbology settings control searches for
cross section patterns by other tools

E( Working Alipnment Definition: SR95
Plan fiew [ BPDE“E’” File
_ Harizontal Scale; [ 10 | Wertical Scale: [10°
Shapes o = e =
Frafile Wisw Dezign File: :._uau_:lwa__l,lF'at_tern.dgn_ g
Location Ly Mames: DESIGN -CENTER g
Crosz Section Wiew T 1
Existing Ground O J
DT::IDI:IDSEd Finish Grade Calars: ;.EI g
Styles: | O :g —
YWieights: D g
= : R
7 =
Placement, | ————
3) Double click on the symbology review window next to Placement at the bottom

and set the same values in the
used if pattern lines have to be

Set Feature dialog. This symbology control will be
placed again for this roadway.

Set Feature

Symbiology
Level |DESIGN - CENTERLI v |
Calar: 0 v
Style: |- 0 ]
YWeight: iR v

Cancel
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4)

5)

6)

7)

8)

Exercise 8

Click OK to save the symbology settings and OK again on the main dialog to save
the Pattern settings.

Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95MainlineXSections.dgn
Use Cross Section Navigator to go to your first cross section.

From the workflow dialog of Project Manager, press the Define button.

Highlight the Cross Section View option and using the File button identify the
roadway cross section file. Notice that chain & station limits are read from the file.

i Working Alignment Definition: SE35

Plan Yiew #5 DGN File: | inlinex5 ections.dgn | File
Fattern
Shapes o

Profile View Chain: | SRS5 |
Location _ _ —

Crozz Section Wiew Begin Station: !W|
Exizting Ground e i;l I
Proposed Firish Grade End Station: | 347+89.04 R 1

DT
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9) Highlight the Existing Ground option and populate the dialog as depicted

below. Use the Match button and identify the groundline. For possible Void areas
add the color 6 as shown.

£ Working Alignment Definition: SR%5

P [SUAVEY - Gro0|
Pattern Lv Mames: | SURYEY - GROUMN g
2fiches O [

Profile View .
Lacation Colars: __g

Cross Section Wiew Styles: |3—|g [ P— ]
E wisting I_in:u'uj e |2—| g =
Propozed Finizh Grade

o 0 E—

Placement;

10) Double click on the symbology review window next to Placement at the bottom
and set the same values in the Set Feature dialog (use ).

Set Feature

Symbology
Level |SURVEY - GROUND + |
Calar: | o W |
Style: | ——— 3 w |
Weight: | 2 w |

11) Click OK to save the symbology settings and OK again on the main dialog to save
all of the Cross Section and Existing Ground settings.
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Exercise 9

9. Proposed Cross Sections - Preliminary

This exercise is set up to illustrate setting up preliminary roadway cross sections
without superelevation or special transition areas specified. This basic set up is all
that is needed to do horizontal and vertical alignment investigation.

For our class project, a 4-lane divided median rural section will be used from Station
287+00 to Station 328+25, and a 5 lane urban section will be used from Station
328+25 to Station 347+50. The purpose of this exercise is to process a preliminary
cross section run to check slopes, etc.

NOTE:

This project is set up to illustrate different roadway types as well as transitioning
between them. When using this as a reference, consider the type of roadway on
your project and look at the sections which would apply.

9a. Initial Set up

1) Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95MainlineXSections.dgn
Access Project Manager.

2) Choose Proposed Cross Sections from the Project Manager dialog and

create arun called Prelim. Then double-click Prelim and the following dialog
will appear.

i Proposed Cross Sections - Prelim Elil@

File:

#5 DG File

Pattern

E wisting Ground
Shapes

Shape Clusters
Define DGM Y aniables
Drefine W ariables

Plot Farameters
Drrainage
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3) Click on each of the following items and make the settings in the dialog as given.

XS DGN File:

Pattern:
Existing Ground:

Shapes:

This filename should be automatically defined as
ROSR95MainlineXSections.dgn

Use Working Alignment Definition

Use Working Alignment Definition

Set the Shape Option to Shapeless. We will not be setting
superelevation for this preliminary run.

9b. Define Roadway/Shape Clusters

1) Next, select the Shape Clusters item to invoke the following dialog display.

i Proposed Cross Sections - Prelim

File

=5 DGH File
Patterm

E sizting Ground
Shapes

Shape Clugters
Define DGEM Yanables
Define Yarables

Plat Parameters
Drainage

Chain

Tie/PGL Profile |

Chair: | <Selects b I_,t.‘é|F'n:ufile: | <Selects W |

Apply Profile at: | Tie ~| [0.000000 |

Side Slope Conditionz

| Add | | Modify | | Delete | [ Up | [ Down |

Critenia Files

M ame

Diezcription

First, we will define the Chain, Tie and Profile for the shape clusters.
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Exercise 9

2) Press the selection arrow button next to Chain and choose chain SR95.

Chain Tie/PGL Frafile ]

W ,[1‘%|F"n:ufile: | <Selects v |
Chain = || 0.000000 |

Ect} e ] [ Up ] [ Down |

SRISPRELIMINARY

3) Press the selection arrow button next to Profile and choose profile SR95.

Chain Tie/FPGL Frofile |

Chair: [SR95 v | ke
Apply Profile at: Prafile

<5Select:

| Add | | Modity | | Delete |

SROSGRN
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4) Next, enter a Tie distance of -24 in the Apply Profile at: Tie field and press
the Add button to include this shape cluster in the list box as shown below:

Chair Tie/PGEL Profile |
SRS95 -24. 000000 SR95
Chain: [SHE95 w J Profile: |SR95 W

Apply Profile at: | Tie  w | | -24.000000

| Add | | Modiy | | Delete | | Up | | Down |

This shape cluster is for building the left side of our 4 lane with depressed median
section. Now, we can go ahead and set up the other roadway areas.

NOTE:
Whenever the finished grade is a constant offset from the centerline, then a Tie

value is specified. Only when that offset value varies from section to section will the
alternate setting for a PGL chain be used. We will illustrate this in a later exercise

5) Repeat Step 4 for a Tie of 24 and for a Tie of O.

Your list box should look the same as shown below:

Chain Tie/PGL Frafile |

SRS95 -24. 000000 SRS95

SR95 24000000 SR95

SR95 (0.000000 SR95
Chain: |SR35 w ﬁF’rnfile: SHR95 w

Apply Profile at: | Tie  » | | 0.000000
| Add | | Modify | [ Delete | [ Up | | Down |
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Exercise 9

6) To define the Side Slope conditions and the Criteria Files required to produce
our preliminary proposed cross sections, we simply highlight the first cluster in the
list box (Tie -24) and press the Typical button.

Note:

The Typical button will not be available until a shape cluster has been selected from

the list box.

7) You will now be able to traverse the Typical Section Library created for T.D.O.T.
roadway design standards. Use the scroll buttons to move up and down the list.

As you select a typical section in the list box on the left, the dialog will update to
display a schematic of the selected typical section.

[E4 Typical Sections

Cell

Description

s Job Mumber: | 101

1LMRMP
1LMRMPRT
1LMRMPRTL
1LMRMPU
ZLMLCL

ZLMRMP
ZLMRMPU
ZLMRTS
2LMT514
<

1 LANE INTERCHANGE .

TLM M. APYNT RIGHT
1LM UR../AFYNT RIGHT
1 LAME URBAM INTER...
2 LANE LOCAL RDS

2 LANE INTERCHANGE .

2 LAME URBAM INTER...
2 LAME STATE ROUTES
2 LANE LOCAL RDS [A...

Template

Template Designed to *Wwork with: |1 | Shape Cluster

Range

w
>

Apply to'wWhole Chain %

Apply
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8) From the typical section list, select the cell “4LNDMD - 4 LANE DEPRESSED
MEDIAN ROADWAY™.

ical Sections

YARIABLE WIOTH WEC-LAH
[ [

4 LANE DEFRESSED MEDIAN
TE ROUTES FREEwW

Cell Description s - ItJDb MHurmber: | 101

e 3LANE b . .

AMLS LREAM ' SHLDS 2 LAME Template Dezigned to Work with: | 2 | Shape Clusters

ALMD D 4 LAWE DEPRESSED ... P
Apply to Left Road hd ] t

4LNFMD 4 LANE FLUSH MEDIEN .

ALMILT 4 LAME INDEPEMDEMT... Range

ALMIRT 4 LAME INDEPEMDEMT... Apply towhole Chain %

ALMME 4 LAME MEDIAN BARRIER

ALMMEBL 4 LAMNE URBAM MEDIAM. ..

ALMRMD 4 LAME RAISED MEDIAN

< >

Apply

Click on the Description button, it will open a document file describing the
features and application of the typical section as well as a listing of all variables used
to form the section. Review this file then exit using Files — EXit.

ALNDMD.wri - WordPad
File Edit VYiew Insert Format Help

D SR & B By
Times Mew Roman w12 | Westem v B U2 =
[

|| i
L
=

5'1 B R N N
4LNDMD
4 Lane Depressed Median Roadway
State Routes & Freeways
(RDO01-TS-2A, RDO01-TS-3A & RD01-TS-5)

This proposed roadway typical section is set up to function in a shapeless mode with no superelevation shapes, ot in
conjunction with superelevation shapes in a shaped mode. In this way a preliminary proposed cross section run can be
made with only a horizontal and vertical alignment set at the time or a fully defined final cross section run can be made
with thus same typical section and it's associated critenia files.

This typical section is set up to worl: with two roadway clusters In order to process this typical, vou must specify a
roadway cluster (baseline, profile and tie) for both the left and right roadways. Select the left cluster, access the typical
dialog, then apply the typical to the left roadway. MNext select the right cluster, access the typical dialog agan, then apply
the typical to the nght roadway.

Criteria files for this typical section are set up to look for pavement and shoulder lines in the plan wew to control
transitioning of thewr widths As the nlans are develoned and these ines are nroduced n sranhins at TDOT's standard
For Help, press F1 MUM

A
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9)

10)

11)

Exercise 9

Notice that within the Template area, information describing the process that this
template is designed to work with and also the option button is available for you to
define the Left or Right side of the Roadway for use with this typical section.

Since we selected the shape cluster with a tie value of —-24, we need to set the
control to Apply to Left Roadway.

Template
Template Designed to whark with: | 2 | Shape Clusters

Apply ta Left Boadway %

In the Range area of the dialog, change the Station option to Apply to Station
Range and provide a beginning Station of 287+00 R 1 and an ending Station of
328+25 R 1.

Range
Apply to Station Range W

Begin Sta.: | 287+00.00 R1 End Sta: | 328+25.00F 1
[]0On

Station 328+25 is where this project switches to an urban crown roadway

NOTE:

Setting a chain name in this section is only necessary when applying a typical
section to a roadway chain other than the one the cross sections are based on.
Some examples of this might be a ramp at an interchange, a frontage road or
perhaps a special ditch running outside the proposed roadway section.

Press Apply on the Typical Sections dialog.
The process of populating the side slope left and right station ranges and the

required criteria files for this shape cluster is initiated. During this process all of the
required criteria files are copied to your project directory.
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After the processing is complete, the Proposed Cross Section dialog will re-appear
and will now include the side slope and criteria settings for that roadway cluster.

o Proposed Cross Sections - Prelim |'-_||E|[g|

File
#5 DGH File Chain Tie/PGL Profile |
Exwisting Ground SRa5 24000000 SR35 .
Shapes SRA5 0.000000 SR35
Shape Clusters
Define DGM Wariables
Define Y ariables Chair: |SR95 v | 1| Profile: [sRa5 v |
Plat Parameters . -
Drainage Apply Profile at: | Tie +| | -24000000 |

[ Add | [ Modiy | [ Delete | | Up | [ Down |

Side Slope Conditions
LT where sta >= 287+0000 R 1 and sta < 328+25.00 R 1

RT where zta »= 287+00.00 B 1 and sta
[ Define ] [ b adify ] [ Delete ] [ p ] [ Do ]
Criteria Files
Mame Deszcription
pavement.»

ingideshoulder.«
mediandepk.»

Add ] [ Delete ] [ Up ] [ Drovn

NOTE:
Sometimes the criteria description text does not display under Shape Clusters. This
is a minor issue with the software and does not pose a problem.

12) Select the Shape Cluster with a +24.0 Tie and repeat the previous steps for the
right roadway, this time being sure to change the template information to Apply to
Right Roadway.

Template
Template Dezsigned to wiark with: | 2 | Shape Clusters |
|.-“-‘-.|:||:|II,I to Right R oadveay V|
Range

| Apply to Station A ange V|

Begin Sta: | 287+00.00R1 | DF ] EndSta: | 328+2500R1 [ DF J

[]0n .
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Exercise 9

13) Press Apply. Now, we can see that the right roadway of the 4 lane with depressed
median area has been set up.

i Proposed Cross Sections - Prelim

File
5 DGN File Chain Tie/PGL Profile |
Patterm SR95 24000000 SR9S ="
E wizting Ground CR Sh!
i SRY5 0000000 SRS5
ahape Clugters
Define DEM Variables
Drefine ariables Chain: |5R35 v | L8| Profile: [5R35 v |
Plot Parameters i :
Biarae Apply Profile at: | Tie s | | 24000000 |

| Add | | Modify | | Delete | [ Up | [ Down |

Side Slope Conditions
LT where sta »= 287+00.00 R 1 and sta < 328+25.00R 1

RT where sta »= 287+00.00 R 1 and zta < 328+25.00F 1

[ Define ] [ b odify ] [ Delete ] [ p ] [ Dhowary ]

Criteria Files

M ame Diezcription

pavement. Pavement & Subgrade w wWidening.

ghoulder.x Cutzide Shoulder.

cazelzlopes.« Caze 1 vanable slopes-Special Ditches-Benching-Fixed 5.
Add ] [ Delete ] [ p ] [ Do ]

NOTE:

Since the criteria files applied with typical sections are copied to the project
directory, it will be necessary to update those files as well as the originals in the
standard criteria directory anytime an update is put out by T.D.O.T. Roadway Design
Division CADD Support. There is a tool to help you accomplish this from the

MicroStation menu bar at T.D.O.T. — Cross Sections — Update Project XS
Criteria Files.

14) Select the Shape Cluster with a Tie = O and press the Typical button.
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15) Select from the list box, the typical section “5LNUS - URBAN W SHLDS 5

LANE.”

[E4 Typical Sections

WITH
(RDO]
Cell Description s - ItJDb MHurmber: | 101
4LHUR URBAN 4 LN RAISED... T _ .
ALMLRS LREAM W SHLDS 4 Template Designed to *Wwork with: |1 | Shape Cluster
4LHUS URBAM W SHLDS 4 ... e
D t
LML URBAM 5 LAME
LRBAM w SHLDS 5 ... Range
BLMDMD £ L4ME DEPRESSED... £pply to Station Range 8
ELMFHD B LAME FLUSH MEDIAN
BLMILT £ LAME INDEPEMDE... Beqin Sta: | 287+00.00 A1 End Sta: | 328+25.00F 1
ELMIRT £ LAME INDEPEMDE.. ™
L > 1 0n

Apply

This typical was created to work with a single roadway/shape cluster. Notice in the
Template area that the Left and Right Roadway button is no longer available.

16) Setthe Station Range from 328+25 R 1 to 347+50 R 1 as shown below:

Range
Apply to Station Range %

Begin Sta.: | 328+25R 1 End Sta.: | 347+50 R 1
[]0On
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17) Press Apply.

Exercise 9

i Proposed Cross Sections - Prelim

Shape Clugterz
Define DGM Yariables
Define Yanablesz

Plot Parameters
Drainage

Eile

#5 DIGM File Chain Tie/PGEL Profile |
Fattem SRS 24000000 SR95

Existing Ground 5R495 24000000 SR95

Shapes SF95 SFa5

Side Slope Conditions

Chain: |5R95 v | 13| Profile: [sRas v |
Apply Profile at: | Tie  + | | 0.000000 |

| add | [ Modify | [ Delete | [ Up | | Down |

LT where sta »= 328+25.00 B 1 and sta < 347+50.00 R 1

25.00F 1 and sta < 347+50.00F 1

BT where gta »= 328+2

Define ] [ b dify ] [ Delete ] [ p ] [ Do ]
Criteria Files
Hame Description A
ChGEIn.» 6" Nantountable Curb & Gutter.
SidewalkareaRight. = Sidewalk % Grazs beyond curb on Right. =
caze] slopesChG . Casze 1 vanable slopes(CG)-Special Ditches-Benchin.. &

( Add

J

Delete ] [ p ] [ Loy ]

18) Notice that in the above Side Slope Conditions, the station range to be processed
must be “less than” (<) 347+50. This presents a problem since we have a proposed
cross section at 347+50.

In the Side Slope Condition area, highlight the Side Slope LT condition and
press the Modify button to access the Side Slope Modification dialog.

Place your cursor in the dialog keyin field after the symbol “<” and insert the “="

symbol as shown below. Press OK to save the change and return to the main
dialog. This will insure that our station 347+50.00 is processed on the left side.

Side Slope Modification

Change ta:

| LT where sta »= 328+25.00 R 1 and sta <= 347+50.00R 1 |

Cancel
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19) Repeat the previous step for the Side Slope RT condition.

9c. Define VVariables

1) Select the Define Variables item from the Proposed Cross Section dialog list
box to invoke the following dialog. This tool scans all of the criteria files for the
Define Variables and allows you to define them for each proposed cross section

run.
(50 Proposed Cross Sections - Prelim
File:
#5 DGH File Yariable Valug
Pattern Centerline Mame b
Exizting Ground us zoale 10
Shapes Plan DGM prop...
Shape Clusters w5 DGEN wsect
Define DG Variables Place %5 Grid? Yy
Plat Slope Lines in Plan? i i
Plat Parameters
Drainage By file: V\T] J
Yariable Name: | |
Yalue: | | ﬂ
NOTE:

DGN Variables refer to graphics that control proposed cross section formation.
Several of those are automatically set by T.D.O.T. Roadway Design Division criteria
files including edge of pavement, shoulder lines and guardrail slope limit lines.

2) Select the Variable “Centerline Name” and set the Value to SR95. To do this,
enter the name in the Value field and press the Modify button.

i Proposed Cross Sections - Prelim E”E|E|
File
#5 DGH File Marable 000 0 |Walue A
Pattern Centerling M arme
E xizting Graund wz scale 10
Shapes Plan DGM prop...
Shape Clusters #5 DGM wzech...
Define DGEM Variables Place %5 Grid? i
D efine \ariables Plot Slope Lines in Plan? i s
Plat Parameters
Drainage By file: | Al w a
Yariable Mame: | Centerling M ame |
Value: [ SR95 | q
M adify |
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NOTE:

If the Modify button is not pressed, the change will not be made.

Exercise 9

3) Select the Variable “Plan DGN” and set the Value to ROSR95Proposed.dgn.

50 Proposed Cross Sections - Prelim
File

#5 DGH File

Fattern

Esizting Ground
Shapes

Shape Clusters
Define DGM Wanables

D efine Y ariablez

Plat Parameters
Drrainage

Yariable Yalue i
Centerling Mame SHAS5
wz scale 10
ROSH35Fropos...
=5 DGM weechionz.dgn
Place #5 Grid? N
Flat Slope Lines in Plan? Ny ol

By file: | A v| _]

Yariable Name: | Plan DGN

" alue: | RO5R95Propozed.dan

[ Madify |

4) Select the Variable “XS DGN” and set the Value to
ROSR95MainlineXSections.dgn.

5] Proposed Cross Sections - Prelim

D efine Y ariables
Plat Parameters
Drrainage

File

5 DGH File W ariable Value b
Fattern Centerine Mame SR95 =
Existing Ground uz zoale 10

Shapes Plan DGH ROSR95Propos...
Shape Clusters

Define DGEM Yanables

Place 5 Gnd? b
Flat Slope Lines in Plan® N

[ %

Biy file: | &l v/ J

Yariable Mame: | %5 DGN

Yalue: | ROSA95Mainline<S ections. dan

b adify ]
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5) Review the other variables in the list.

If slope lines are desired in the plan view, then set variable Place Slope Lines in

Plan? to Y. These criteria files have been developed to plot the slope lines
automatically as the proposed cross sections are being processed.

There are 3 define variables to control labeling of the finished grade elevation by the
cross section criteria files. They include an option to place the label or not, label
prefix and angle of label. In most cases the defaults can be used. For this exercise
use the default values as shown below.

oL Proposed Cross Sections - Prelim [T_HE@
File
5 DGN File | [ variable | alue 1~
F'a.ttf.zrn Place x5 Grid? '
Exizting Ground Plat Slope Lines in Plan?
Shapes Label Finished Grade? N
Shape Clusters FG Label Prefix FGEL.
Define DG Variables | |FG Label Angle Fill
Define ariables | |pavement width 24 bt
Flot Parameters : '
Drainage By file: | Al “ a
W ariable Mame: F'i;:.ut.Snlu:.upé Lines in Plan? |
YW alue: ;. i . il E
[ Modify |

If no finished grade label prefix is desired, then none should be entered for the
prefix.

We do not need to change anything else for this roadway but on other projects
default values may need to be adjusted. Pavement and shoulder widths are only

used when no pavement or shoulder lines are found in the PLAN DGN file and no
superelevation shapes are specified (shapeless).
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Exercise 9

9d. Plot Parameters

1) Select the Plot Parameters item from the Proposed Cross Section dialog list
box to invoke the following dialog.

(50 Proposed Cross Sections - Prelim
File

%5 DIGM File
Pattern Crozs Section Lines:
Ewizting Ground
Shapes Tent

Shape Clusters [] Lire Text
Define DGM Yanablez )

Define W ariables ol sl Ve

Flot Farameters [] Baseline Mame Text
Drainage

i

Plat

Pavement Thickness 1.0 ]

Fill Gaps between Clusters
Tranzition Definition i Apply Shape Transition Codes Vl

Intersect between Clusters

[] Process Clusters as Indicated

[] Remave Skewed Effect

[] Procesz Dnly Sections with Existing Ground
Pawvement Shapes

Double click on the Cross Section Lines symbology review box to invoke the
following dialog and set symbology as shown. The level name is DESIGN -
TYPICAL - Finished Grade and Subgrade.

Set Feature

Symbology
Level: |DESIGN - TYPICAL - (w |
Color. | F W |
Stles | ——— 0 v|
\Waight, | =— 4 v |

Press OK when complete.
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2) The Line Text option is used by Geopak to annotate the finished grade. Since our
criteria files take care of that annotation as well as labels for station and baseline
chain name, none of the Text options need to be set.

All options except for Pavement Shapes under the Plot section should normally
be off when using T.D.O.T. Roadway Design Division Typical Sections and criteria
files. They may be applicable in certain special case scenarios. Remove the check
marks from all items except for Pavement Shapes under the Plot section.

i Proposed Cross Sections - Prelim E||E|g|
File

Pattern Crozs Section Lines: | ee—
Exizting Ground

Shapes Tesxt

Shape Clusters [] Lire Text
Define DGM Y arniables F Sietion Tissl

Flat Parameters [] Bazeline Marme Text
Drainage

[efine Yanables

i

Flat
[] Pavement Thickness

[] Fill Gaps between Clusters

[] Transition Definition

[] Intersect between Clusters

[] Process Clusters as Indicated

[] Remowve Skewed Effect

[] Procesz Only Sections with Existing Ground
Pavement Shapes
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Oe.

1)

2)

3)

Exercise 9

Processing Proposed Cross Sections

At this point, we are ready to process the proposed design cross sections for the
chain SR95 with the profile defined as SR95. From the Proposed Cross Sections
dialog, select drop down option File — Run.

The following dialog is invoked where you may define where you want to see the
cross section processing information, in an output file or on the screen only.

l'_r.'..] Proposed Cross Section g|

[ ] Pauze On Each Section

[ ] Criteria Viewer Apply

[ ] Dizable View Update

Select To Screen and activate the Pause on Each Section toggle to view
the first design section once it has been drawn.

Criteria Viewer is used to step through the criteria file syntax to track problems
during development and is usually not needed by designers.

You can use the Disable View Update anytime you are processing cross
sections for a long or complicated roadway to speed up processing time.

NOTE:

When errors occur, change the “To Screen” option to “To Log File”, and then press
Apply to generate the log file. Use the GEOPAK Editor (or any text file editor) to
open the log file to determine the problem. Critical error messages are usually listed
at the end of the file. The problem which caused the error is usually in the lines
above the error message.

Press Apply.
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4) All DGN files are searched for defined control graphics and the first section is
plotted. Review the proposed cross section for Station 287+00. Turn off the

Pause On Each Section toggle and press the Continue button to complete
the proposed cross section generation process.

0 view 1, Default

1. C:wProjectsiRoane 3R 5PoplarCry ROBRS EMainlinekSections. don
Z. C:ZProjects) Roane \ SR95PoplarCry ROSES EPoadwayPattarn. don
2. BOSROEProposed. dgn

4. BOERSEMainlineXSections. dogn

Station = ES7+4+00.00, Begion = 1

Cross-section plotted

[] Criteria Wiewer [] Dizable View Update

Pauze On Each Section [] Mairtain Relative Windaw

5) When processing is complete, press EXIT to return to the Process Cross Sections
dialog.

6) Close the Proposed Cross Sections dialog box by using the “X” on the upper right
of the dialog or by using the Files — EXxit drop down option.

When prompted to Save the run, click Yes.

‘) Save Proposed Cross Section Settings?

7) Take a moment to review your proposed cross sections with the Cross Section
Navigator.
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Exercise 9

of. Working Alignment — Define Proposed Finish

1)

2)

3)

4)

Grade

Now that we have the information for our proposed cross sections, we need to
update our Working Alignment Definition in Project Manager.

From the Workflow dialog of Project Manager, press the Define button.

Highlight the Proposed Finish Grade option and populate the dialog as
depicted below. Click on Lv Names, Styles & Weights and then click on
the Match button and identify any proposed cross section line work.

Projects that include side roads will need to include the level and weight for special
ties to the ground. These are used during earthwork calculations. Click the
Select buttons on the right and add level DESIGN - EARTHWORK - Special
Tie to Ground and weight O.

(£ Working Alignment Definition: SR95

Plan Yiew .
Pattem Ly Mames: L rade and Subagrade g
Shapes ] J

Profile Wigw
Location [ . J

Cross Section Wiew Styles: | O g
E sisting Ground et = S
Propozed Finizh Grade [ J -

DTH 0 Al

Cancel

Click on the Display button, all cross section graphics should be highlighted. This
is a way to see what elements meet the symbology criteria that you have set. Click
on the UnDisplay button to un-highlight.

Press OK to save your changes and exit the dialog.
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Exercise 10

10. Proposed Roadway Tracking

This exercise demonstrates tools for tracking along roadways in the plan, profile and
cross section views. The first tool we will look at is Port Viewer which allows tracking
along all of these at one time. The Active Chain Control tool is shown which can be
used for “on the fly” tracking to quickly check stations, offsets, elevations, etc.
Tacking on cross sections using the Cross Section Navigator tool is illustrated.
Finally 2 of our TDOT Roadway Design Division tools are shown as alternatives that
can be used for tracking in plan and profile.

NOTE:

For tracking on existing or proposed digital terrain model TIN files use the Height

tool as illustrated in chapter 3.

10a. Port Viewer
1) Open the MicroStation file

C:\Projects\Roane\SR95PoplarCr\ROSR95MainlineXSections.dgn

Access Project Manager

2) Click on the Port Viewer button at the upper right of the dialog.

) Road Project: SR95. prj
File Remember Options
“Whorking Directany: | C:WProjectz R oanehS R 35PoplarCr
Wwiorking Alighment [nfluence Runs
Working Alignment | SR35

SEIE

zer Joe Job & 101 L]

[ Select ] [ Define ]

Port Wiewer

Ewizting
Giround Exizting Ground Ewxizting Ground l Vertical
Drraw Pattern : g ]
Crozz Sections Profile I Alignment
Coordinate
Geometry
Calculate Superelesvation Proposed aD
Superelesvation Shapes Crozz Sections todels
Harizontal

Aligniment

Plan Yigw

T abular

Summaries

Deszign
‘ [uantities

Plan Vigw ‘

Plar & Profile
Sheetz

i i 1 0

Crozz Section
Sheets

Reports & =5
(uantities

E arthwwark

Lirnitz of
Construction
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3) The Port Viewer dialog is displayed as shown below. Views are dynamically
turned on to display plan, profile and cross sections from the definitions established

in the working alignment.

Depending on how view 1 is set, you may need to go to the drop down option

Window — Tile.

-

@ -|@w - AR R o [ S N
falPor...(- | O [X]
View  Options
Sta | 285+00.00 R~ |[]
5 Station
285+00.00 R
B3
Off. | 0.0000 O
Eley | 700.00000 O
Active | Plan Yisw v

- BEE)- CIo[x]

EEErERREREE

= = R ]

NOTE:

Port Viewer attaches all associated DGN graphics files as references to each other

to perform its functions.

4) Use the VCR buttons in the Port Viewer dialog to scroll through the design, profile
and cross sections. Views may need to be adjusted by zooming etc. for best view.
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5)

6)

7

8)

Exercise 10

Go to MicroStation’s menu bar option File — References and turn on the
Survey topo (RO095-01Survey.dgn) reference file display.

Keyin station 336+50 and all views jump to that location. Notice that on the right
design produced slopes encroach on a cemetery. In an up-coming exercise, we will
update our profile to fix this problem.

L] kj J J IO Plan View (6] (ﬁctwe]
i ~|@l% - AlR|_|R[E9| 8] plo] B2.G) '
FalPotl= |- [X]
View  Options
Sta. | 336+60.00F " |[]
#5 Station
336+50.00 R -
ﬂ..ﬂ
Off. | 0.0000

Elew | 700.00000 |:|
Active | PlanYisw v

Bi=13

Change the Cross Section Option to XS DTM.

Sta. | 336+50.00F " |[]
» KS Statlnn

Press the Set button then move your cursor in the Plan View. As you move the
cursor around you will be able to preview the dtm/ground information in the XS View.

Set the Active view to Profile View and click the Set button again. Now, you
can pan the cursor in the Profile view and see the dynamic tracking in the other
views.

E Profile Yisw
®5 Wiew

S E——— \-
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9) Close the Port Viewer dialog by clicking on the X in the upper right corner.

10) Close the MicroStation DGN file, do not Save Settings before exiting.
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Exercise 10

10b. Active Chain Control

1) Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95Alignments.dgn

2) From the MicroStation menu bar click on the drop down option Applications —
GEOPAK — ROAD — Active Chain Control or from the main tasks when
using Civil Workflows click on the Active Chain Control icon.

The Active Chain Control bar is opened.

Active Chain Control £
Job: [101 % Chain:[< None > v i@ i’h% kﬁ@fhﬁ@@f@fhﬁfh}f@f

3) Set the Chain to SR95 from the chain list.

4) The icons on the right numbered 1 through 8 represent the 8 MicroStation views and
what type of tracking they are set for. By default they are set to Plan (chain) tracking.
If you right click on them you get the option to change setting to Plan, Profile or
Cross section tracking.

ﬂﬁl Plan

9

Prafile

Cross Seckion

Right click on the icon for View 2 and set it to Profile.

5) Click on the Curvilinear Coordinates icon to open the tracking dialog.

5
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! Curvilinear, Coordinates @|§|
Lz _J
[]s: [285+00.00

Ext: | -453.54
[]0: |-616.09
]z 000 []Dz |0oo

[] Permanent Lack

6) Move your cursor around in view 1. Notice that you are tracking station and offset
along the alignment. You can click the lock toggle to the right of either value and
only track the other,

! Curvilinear Coordinates E|E|
[15 |295+54.09
Ext.: 0.0o0
[0 [-136.82
[0z [om

[] Permanent Lock

7) Turn on view 2. The profile should be showing there already. When we set it to

profile tracking, it automatically looked for the GEOPAK profile cell for chain SR95
and used it to set the view.

8) Move your cursor around in view 2. Notice that you are tracking station and elevation
in this view.
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Exercise 10

< I =
[]5: | 304+18.97
Eut: 0.00
[Jo: oo
) (12 |62

[] Permanent Lock.

You can actually move from view 1 to 2 and see the tracking change from Plan to
Profile.

9) Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95MainlineXSections.dgn

10) Right click on the icon for View 3 and set it to Cross Section. Open view 3 in
MicroStation.

11) Right click on the icon for View 3 again and select the new option now available,
Cross Section Navigate.

%
view 1o | 2| <[l =]

12) Move the XS Navigate tool into view 3, use it to navigate to a given station and then
move your cursor around in the view. The offset and elevations are tracked in the
Curvilinear Coordinates dialog.

GEOPAK V8i (SELECT Series 2) Proposed Roadway Tracking 10-7



13)

ﬁ Window: 3: XS [Chain: SR95, S: 288+00.00]

101 (% | Chain: |SR95

Fi=
Ext.:

Oc
ri-
[] Permanent Lack

NOTE:

This part of the Active Chain Control tool can be a little cumbersome to use. You can
actually use a function on the regular Cross Section Navigator tool to get the same

results which is illustrated in the next section of this exercise.

If you right click on the Active Chain Control tool away from the icons, you can
control what icons are shown on the bar. Right click and turn off the icons for views

4-8.
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Exercise 10

Active Chain Control

o 3a] P 0t 2

Joh:

Chain:

Identify Curvilinear Reference
Curvilinear Coordinates

Profile Cell Status

Cross Section Cell Status

Fit Wiew 1/ Right butkon to define Status
Fit Wiesw 2 [ Right butkan ko define Stakus
Fit Wiew 3 J Right butkon to define Status
Fit Wiew 4 J Right butkon to define Status
Fit Wiew 5/ Right butkon to define Status
Fit Wiew & [ Right butkon to define Status
Fit Wiesw 7 [ Right butkon ko define Stakus
Fit Wiew & J Right butkon to define Status

LIRSS |S (S| |S |8 (S |%

Showe All
Lisk...

14) Close Active Chain Control by clicking the X on the upper right of the bar.

10c. Tracking with Cross Section Navigator

1) Select the Cross Section Navigator tool from the Road Tools task group.
Navigate to one our proposed cross sections.

On the Navigator tool bar to the right of the navigate arrows are several drawing
tools. Click on the DP Offset Elevation icon.

2) This tool is set up to send a data point for you based on elevation and offset values.
You can enter those but you can also pick the cursor option. Click on the Get
Cursor XS Position icon.

1} DP Offset Elevation - SR95

Cursar

Elevatio | TN | Elevation | 0,000
et [0 X\ Offset [0.000

iGet Cursar 25 Position

3) Move your cursor around in the view. The Elevation and Offset readings are
displayed in the tool.

GEOPAK V8i (SELECT Series 2) Proposed Roadway Tracking 10-9



I0 view 3, Default

Elevation | 0.000 Elewvation | 786.003
Offset | 0.000 Offzet | 24.000

< ' >

10d. Tracking with the Label Station/Offset Tool

Although the T.D.O.T. Roadway Design Division Label Station/Offset tool is set up
primarily to label stations and offsets in the plans, it can be used as just a tracking
tool for these values as shown below.

1) In D&C manager activate Drafting Standards — Tools — Labeling —
StaOffsetLabel or with the T.D.O.T. Roadway Design Division interface choose
drop down option TDOT — Tools — Place Station Offset Label. The Label
Station/Offset dialog appears.

All Geopak jobs found within the current active folder are listed in the Job drop

down box with its chains listed in the Chain drop down box. If this tool has been

used previously, the job number and chain name are remembered and will be used
to populate those fields. Set those values as needed.
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2)

10e.

1)

Exercise 10

Label Station f Offset

This tool uses the active level, color, weight
and text parameters for placement.

Job: 101 - Chain: SRO5 - 10
[ Title Text (Optional)
9+99(91.12  * | station: [ Lock

W Divider Line

99,12 ﬂ Offset: |— [ Lock

Terminator Type:

W Place Leader Ling | Mone j
50 " Perpendicular bo Chain
Dvnanic Sesls
f* Horizontal
Place Label ‘ Text Styles Plus,., ‘ Cancel ‘

Click the Dynamic button to initiate the dynamic mode. Move the cursor off the
dialog and a temporary label will follow the cursor with the station and offset values
changing dynamically on the screen and within the dialog’s text boxes as the cursor
moves along the specified chain.

299+43.55

Tracking with the DP Profile Station Elevation Tool

The T.D.O.T. Roadway Design Division DP Profile Station Elevation tool is set up to
send data points to the profile based on station & elevation or just to label stations
and elevation there. It also includes a dynamic function so it can be used as just a
tracking tool for these values as shown below.

In D&C manager activate Drafting Standards — Tools — Labeling — DP
Sta Elev or with the T.D.O.T. Roadway Design Division interface choose drop
down option TDOT — Profiles — DP Profile Sta Elev w/Tracking. The
Data Point Profile Station Elevation dialog appears.
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Before use, the GEOPAK profile cell must be identified. Click the Identify
Profile Cell button and select any part of the desired profile cell.

Data Point Profile Station Elevation

Profile Settings -

Job: 101
Chain: SR95
Station: 2854-00.00
Elewation: 700,00
Horiz/Wert: 10:1

w 2490000,00
i 531000.00

Identify Profile Cell

2) Click the Dynamic Tracking button to initiate the dynamic mode. Move the
cursor off the dialog and a temporary label will follow the cursor with the station and
elevation values changing dynamically on the screen and within the dialog’s text
boxes as the cursor moves along the profile.

Profile Settings -
Job: 101
Chain: SR95

Stakion: 285+00,00
Elewation: 700.00
Horiz/vert; 1001

X1 2490000.00
i S81000.00

Identify Profile Cell |

Skation 5 s
Label Station & [ &
Elevation g'| 334+33.15
— atonoy1z v

Drynamic Tracking Elevation
&' ste.68
IV Drynamic Label
: 99,12 |

Cancel

DataPoink | Text Styles Plus..
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Exercise 11

11. Proposed Profile Re-Design

After the review of our design using Port Viewer in the last exercise, we know we
have a problem with our slopes encroaching on a cemetery near station 336+50. To
solve that problem in this exercise, we will adjust our proposed vertical alignment
profile.

NOTE:
If you run into similar situations on your project, any number of changes may be

necessary to solve the problem, adjustment of horizontal or vertical design, side
slopes or even typical section widths in some cases.

11a. Profile Adjustment

1) Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95Alignments.dgn
Access Project Manager.

2) Select the Vertical Alignment button from the Project Manager workflow
dialog.

3) All of the information in the invoked Settings dialog should be automatically
populated based upon the information we defined in the working alignment. Click
the OK button to accept those settings.

4) From the Profile Generator dialog, select File — Load Profile.

4! Profile Generator (K ¥alue Table: tdot01.kyl)

File | Tools

Preferences. ..
Profile Cell Settings... | e :

iStation: o s
K Yolueslohe . E lewation; O »
Load Prafile. .. .
Save Profile
Save Profile As. ..
Clear Prafile
Dirave Profile

Exit

GEOPAK V8i (SELECT Series 2) Proposed Profile Re-Design 11-1



Load the proposed profile B Load Profile =
SR95. E] — @

5) Traverse to the VPI Station 333+50. (Utilize the Next button)

6) Modify the current elevation from 816.50 to 822.00. Change the vertical curve
length to 1000.

1! Profile Generator (Active Profile: SR95, K Value Table: tdot01.kvl)

File Tools
[veia |
Station: | 30441000 | Station: | 333+50.00 [of s Station: | 34745000 |
Elewation: Elesation: | 822.00 [Locl | Elewvatian:
Black Grade: | 1.1905 [or » Fuwd Grade: | -2.0486 or «

[ << Inzert ] l Dignarmic ] [ Delete ] [ Ingert »» ]

Length: | 294000 Length: | 140000

| Symmetrical Vertical Curve |

Speed: | 70w L: | 100000
Station: | 328+50.00 HF Station: | 332+17 54 ko | 308.7327 Station: | 338+50.00
Elewvation: | 816.05 HF Elevation; | 818.24 S50: | B40.55 Elewation: | 811.76
Previous| 1 |j | L4 | 4

7 Go to File — Save Profile and save this updated profile as SR95. You should
get a message box stating that SR95 has been redefined.

Information

Profile SR95 redefined.

Save Profile As _5

Profile: | SR95 b
Input File: | 107 gjs.inp Q]

[ Cancel ] =

NOTE:

The Redefine option in COGO must be turned on to make changes to a profile
since it is stored in the GPK file. If you receive an error saying that
Redefine is off, simply open COGO, turn it on and go back to Profile
Generator to save your update. It is recommended that you normally
keep Redefine turned off to avoid accidental over writing of valid
data.
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8)

9)

10)

Exercise 11

Close the Profile Generator dialog. When prompted to save your profile, you can
answer No since we did it in Step 7. When prompted to save your Vertical
Alignment Settings, answer Yes.

Now that we have a finalized proposed vertical alignment profile, open COGO to
review it.

Go to COGO Navigator — Profiles. Highlight SR95 and click on the
describe icon. Profile data is displayed including curve lengths, K values and any
high or low points.

2} coordinate Geometry. Job: 101 Operator: js EIEIE|

File

Bedefine Permanent WYisualization |+ |D_ POINT -

Edit  Element  Wiew Tools

17 w1 .|l | el Lol )l ol ] ] 2

;| PRINT PROFILE S5R39 Ik
Beginnming profile 2R35 description: s
Feature: I POINT

STATION ELEYV GRADE TOTAL L EACE L AHEAD L
VPI 1 zg7+00.00 781.50
VBC 2032+10.00 TEE. 68 0.3z K= z30.Z2
VPI z 304+10.00 787.00 zod.aa lod.0a 10d.aa
VBT 205+10.00 788.19 1.1%
vPC 3Z8+E0.00 2ls.0k5 1.1% K = 3208.7 88D = g40.8
High Point 33E+17. 54 2l8. 24
VPI 2 233+E0.00 gzz.00 1,000.00 Eoo_oo Loo. oo
VET 338+E0.00 21176 -Z_0&
VPI 4 247+50.00 793,32 -Z.0&
Ending profile 2R9E5 description o
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11)

12)

13)

To find specific elevations along the proposed profile for side road connections, etc.
or perhaps a listing of elevations at 50’ intervals click on the Profile Elevation
icon.

The following dialog is opened. Set profile SR95, Even Stations and 50 for the
Even interval. Begin and end stations default to the profile limits but can be adjusted
to limit the area to report on. Click on Compute Elevation.

) Profile Elev... [2 |[E1][X]
|SR35 | v
| Even Stations I
Begin: | 287+00.00
End: | 347+50.00
Even: |50

[ Lompute Elevation l

The elevations are computed and displayed in the COGO output area.

I\ coordinate Geometry Job: 101 Operator: js

File Edit Element \iew Tools

- 4y Al el A 4 Ay P & o 2
2ol Rk 7 I i V12 e e i i o B e 2 R 2 2
7| Bedefine. | Pemanent Visuaization +|[D_POINT v

et

< Z Elevation Profile SR35 Even 50 Z57+400.00 To 347+50_00
Elew at 287+00.00 = 781_E0, grade = 0_.3Z, On tang betw 1 & EF
Elev at Z87+50_00 = 78l.66, grade = 0_.3Z, On tang betw 1 & EF
Elev at Z88400._00 = 78188, grade = 0_.3Z, On tang betw 1 & E
Elev at Z23+E50.00 = 781.%8, grade = 0.3Z, On tang betw 1 & F
Elev at Z£3+00.00 = 78Z.14, grade = 0.3Z, On tang betw 1 & E
Elev at Z83+E50.00 = TEZ.Z20, grade = 0.3Z, On tang betw 1 & E
Elew at Z20+00.00 = FEZ. 46, grade = 0.3Z, On tang betw 1 & 2
Elev at Z20+50.00 = 78263, grade = 0_.3Z, On tang betw 1 & Z
Elev at Z%1400.00 = 78279, grade = 0_.3Z, On tang betw 1 & Z
Elev at Z91+50.00 = 78295, grade = 0_.3Z, On tang betw 1 & Z
Elev at Z9E4+00_00 = 78311, grade = 0_.3Z, On tang betw 1 & E
Elev at Z9E+50_00 = 783_E7, grade = 0_.3E, On tang betw 1 & EF
Elev at 2934+00_00 = 78343, grade = 0_.3E, On tang betw 1 & E
Elev at Z33+50.00 = 783.E53, grade = 0_.3Z, On tang betw 1 &
Elev at z24400.00 = TE3.VE, grade = 0.3Z, On tang betw 1 & E
Elev at Z24450.00 = 783.%1, grade = 0.3Z, On tang betw 1 & E
Elew at Z25+00.00 = TFE4.07, grade = 0.3Z, On tang betw 1 & £
Elew at Z95+50.00 = T84 23, grade = 0.3Z, On tang betw 1 & 2 o

Close COGO.
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11b. Re-drawing the Proposed Profile

Exercise 11

On longer profiles in normal workflows, you would delete the area which was
changed and in the Profile display controls specify the station limits of revised profile
for re-display. In this exercise, we will just delete the entire profile and re-display.

1) Delete the proposed profile graphics for SR95 which we displayed previously.

The proposed profile line work and text are in 2 separate graphic groups. Turn on
the graphic group lock to easily clean off the graphics. They are plotted on the

following levels.

DESIGN - PROFILE - Proposed
DESIGN - PROFILE - Proposed Curve Text
DESIGN - PROFILE - Proposed Text

DO NOT delete the existing ground, profile grid or the horizontal and vertical axis

labels.
2) Access the D&C Manager.

3) Select the item

Drafting Standards — Roadway Vertical Alignments — VA Roadway.

20 Design and Computation Managern

File Edit Settings Fawvorites  Help

e =) R e Vo [y

B

&8 C:A\Documents and SettingshAll Userz\Geopak Standardz\tdot. ddb
(= Dirafting Standards
1 Toals
(1 Cross Sections
£ Roadway Haorizontal Alignments
[ Roadway Yertical Alignments

= W8 Roadway prop. roadway vert. alignment

Wi Labeler place vertical alignment annaotation
Slope Tool calculate & label slope

W Design Tool  vertical curve design tool

53 Exist. Profiles

=3 Survey Control

£ Pres. B.OMW.

=1 Property Lines

1 Parcels

(£1 Palitical Boundaries
1 Prop. R.OW.

GEOPAK V8i (SELECT Series 2)

Proposed Profile Re-Design 11-5



4) Press the Draw Plan & Profile button.

5) Click on SR95 to plot the proposed profile line work using the parameters as
shown in the following dialogs. All items should be set automatically.

3 profile - SR95 B

Profile Range =
Begin Station: | 287+00.00

£ /] End Station: | 347+50.00
“ B
mo— Begin Elevation: | ¥81.50
End Elevation: | 793,32
Maimum Elevatior: | 518,24

ltem: | %A Roadway prop. roadway vert. alignment

Element Tupe: | Profiles | LabelScale: | A0

Minimurn Elevation: | 781.50

Select Profile to Draw

Plat Settings
Hornizontal Scale: | 50.0000

Wertical Scale: | 5.0000
Begin Station: | 287+00.00
End Station: | 347+50.00

[] P! Labels Fram WPl (»
SA95GRN Circle v
[ Harizantal Asis Labels

[ Wertical Awiz Labels

[] %.C. Incremental Elevations

[ %.C. Parameters

[] Grade Labels +and Y w

Stiip Grade Increment:

Prafile R eference Point
Reference Station: | 285+00.00 R 1

[ K Values Reference Elevation: | 700.0000
P JiEstemalkendre . [ 24900000000
[] Station Equations | Mo Gaps  » . [SB1000.0000

[ ¥PCAPT Labels

: : ; Prafile Cell
[] Stapping Sight Distances FGL Chair |SR95 3
[ DrawCelatxy | [ IdentiyCel |
[ OK ] [ Cancel ]

Click OK to place the graphics.
6) Exit the Draw Plan and Profile dialog.

7) We also need to run VA Labeler again to place annotation. Double-click on the
Item Drafting Standards — Roadway Vertical Alignments — VA
Labeler

Click on the Identify Profile Cell command button and data point on the
Geopak profile cell for the profile.

Set the Profile option to SR95.

Click on the Place Labels command button to place the vertical alignment
annotation.

8) Review the new proposed vertical alignment graphics.

9) Close the VA Labeler dialog and exit D&C Manager.
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Exercise 12

12. D&C Manager — Element Symbology

We have used D&C Manager to display chains and profiles as well as to access
special programs. In this exercise, we will demonstrate its use to control symbology
when drawing in MicroStation. At the same time we will demonstrate the use of

another GEOPAK tool, Draw Transition.

We will be drawing the edge of roadway pavements (traveled way) as well as other
line work for the S.R. 95 roadway. These lines are needed for our plans but they will
also control certain widths on our proposed cross sections when we re-run them.

12a. Edge of Roadway Pavement

1)

2)

3)

4)

Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95Proposed.dgn
Access Project Manager.

Open MicroStation’s Reference File dialog and turn off all references except for
the alignments DGN file (logical name: alignment). You should only see slope lines
and the centerline. Go ahead and delete the slope lines (they are a graphic group).
Once we fine tune our roadway a little more, we will re-run our cross sections and
generate new slope lines.

From the Project Manager dialog, select Plan View Design to open the Plan
View Design tool box and access D&C Manager.

Select the item Drafting Standards — Roadway Linework — EOP Prop.

Check the selected icon at the top of the dialog. Ensure that you are in the Design
mode of Design and Computation Manager.

20 Design and Computation Manager Q@@
File Edit Settings Favorites Help

o] 1] EE2) ¢ ol e

£ Property Lines ~
1 Parcels
23 Political Boundaries
21 Prop. R.OW.
23 Prop. Eazements
£ Roadway Linework,
3 Prop. Curb & Gutter
3 Prop. Curh

B EOF Prop proposed edge of roadway [raveled way] pavement
EOP Intersect  proposed edge of roadway at intersection
SHLD Prop propozed edge of graded zhoulder v
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5) Switch the dialog to Tool Box Mode (in expanded mode click on the first icon).

o4 Design and Computation Manager

File Edit Settings Favorites Help

o] id| ERZ o |0

|_Swit|:h To Toolbox Mode

5

Tool Box Mode tool bar

Design and Computation Manager

—E
[] [Roadway Linework |+ [B EOPProp p v | | | E‘a|id| HEHE t?| %‘@ﬁﬂ |

Activate the toggle for Place Influence. In tool box mode this is the check box
on the left.

Design and Computation M3

[] Adhoc Attributes
[] Mew Element Only Draw COGO Elernent ]

NOTE:

Place Influence forces all graphic elements which are created to match the selected
item’s symbology and can be used with MicroStation’s Change Element tools to
change existing elements. When running D&C Manager in expanded mode, the
New Element Only option will restrict that functionality to affect only elements
that are created.

6) From the Plan View Design tool box, select the Draw Transition tool.
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Exercise 12

Plan Yiew Design [¥]

88 | 44

Draw Transikion

This will access the Draw Transition dialog.

i Draw Transition E“El@
Job: 101 | @
Chain: @ bt E

Begin Station:
Begin Offget; 0ooooog |
End Station:
End Offset: %}1

Draw

This tool is also available from the Plans Prep & Quantities task group under
the Horizontal Plans Preparation tools when running Civil Workflows.

':ﬁ Road Tools o

< <[l ® Y@
5 o | Draw Transition
{10 1 bt

A 211; ,i
el

BRENHE ]~
=

Station 287+00 to Station 316+75

7) Set the chain name to SR95.

To draw the left inside edge of pavement at an offset of -24 from Station
287+00 to 316+75, fill out the dialog as shown and press Draw.
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E] Draw Transition E“Elg|

Job: 101 |
Chain: | SR35 20
Eegin Station: | 287+00.00
Eegin Offset | -24.000000 }
End Station: | 316+75.00 I
End Offset: | -24.000000 }
[ Ciram ]

8) To draw the right inside edge of pavement from Station 287+00 to Station
316+75, fill out the dialog as shown. Notice that the only difference is the offset,
simply remove the negative signs and press Draw.

4! Draw Transition g|§|@
Job: (101 | Q
Chairc | SR35 R
Begin Station: | 287+00.00
Begin Offset | 24.000000 }‘
End Statior: | 316+75.00 "
End Dffset: | 24.000000 %
.

9) To draw the outside edge of pavements from Station 287+00 to Station

316+75, repeat Steps 7-8 with 48’ offsets. Remember to use negative signs with
numbers for offsets to the left.

Station 316+75 to Station 327+75

10) To draw the left inside edge of pavement from Station 316+75 to Station
327+75, fill out the dialog as shown and press Draw.
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11)

E] Draw Transition

Job:

Chair:

Beqin Station:
Begin Offzet;
End Station:
End Offzet:

101

SR95

| 316+75.00
-24.000000
327+75.00
-6.000000

14

Exercise 12

EoX

. <
Lot LT |

H] Draw Transition

Jok:
Chair:

Beqin Station:
Beqin Offzet;
End Statior:

End Offzet:

10

SR95

| 316+75.00
24.000000
327+75.00
£.000000

14

The area from Station 316+75 to Station 328+25 is where we are
transitioning from the 4 lane depressed median typical to the 5 lane

urban typical and is reflected by the offsets which vary. The pavement transition
actually ends at 327+75 allowing an additional distance to transition the finished
grade location from the inside edge of pavement to the crown of the roadway. We
will discuss this further when we set up superelevation for the roadway.

To draw the right inside edge of pavement from Station 316+75 to Station
327+75, fill out the dialog as shown and press Draw.

SIS

v
3
B

[

Drraw

]

Use MicroStation’s Place Arc command to add an ending “nose” to the ends of the
inside edge of pavements at station 327+75 (Radius = 6’).

GEOPAK V8i (SELECT Series 2)
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- (X

Method | Start, Center (%

Radius: E.00
[] Length: 18.685

[] Sweep Angle: | 180°00'00"
[] Direction: Cf '

12) To draw the left outside edge of pavements from Station 316+75 to Station
327+75, fill out the dialog as shown and press Draw.

ﬂ:ﬂ Draw Transition

Job: [ 101 Ql
Chain: | SR95 v I
Begin Station: | 316+75.00
Beqgin Offzet: | -48.000000 }
End Station: | 327+75.00
End Offset: | -30.000000 }
[ bev_ ]

13) To draw the right outside edge of pavements from Station 316+75 to Station
327+75, fill out the dialog as shown and press Draw.

ﬂ:ﬂ Draw: Transition

Job: [ 101 ql

Chain: | SR95 v I
Begin Station; | 316+75.00
Begin Offzet: | 43.000000 }
End Station: | 327+75.00
End Offset: | 30.000000 }.
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Exercise 12

Station 327+75 to Station 347+50

14) To draw the left edge of pavement from Station 327+75 to Station 347+50,
fill out the dialog as shown and press Draw.

1} Draw Transition E”EWX|
Job 101 |
Chair: I@ W E
Begin Station; | 327+75.00
Begin Offset: | -30.000000 B)
End Station: | 347+50.00
End Offset: | -30.000000 %
T —

15) To draw the right edge of pavement from Station 327+75 to Station
347+50, fill out the dialog as shown and press Draw.

I} Draw Transition E|§|@

Job: 101 | Q]
Chair; I@ b E
Blegin Station: | 327+75.00
Begin Offzet; | 30000000 B)
End Station: | 347+50.00 E"
End Offset: | 30000000
- Braw )
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12b. Shoulders and Curbs
Station 328+25 to Station 347+50

We need to add shoulder lines and linework for 6-30 curb & gutter in the urban
section of the job and we can do so continuing with D&C Manager and the Draw
Transition tool.

For this exercise, we will ignore side road breaks that would be needed on this
project.

1) In D&C Manager, select the item Drafting Standards — Roadway Linework
— SHLD Prop

Design and Computation Manager X

[Foadnay Linework_| | ESENEZET glid alE

[temns

=3 Prop. Curb & Gutter

(=3 Prop. Cuib

EOP Prop propozed edge of roadway [traveled way] pavement
EOP Interzect  proposzed edge of roadway at interzection

B SHLD Prop propozed edge of graded shoulder

Sidewalk. Prop propozed sidewalk,

HC Ramp draw propozed handicap ramp

Cut Slope propozed roadway cut slope limit

Fill Slope propozed roadweay fill slope limit

EOP Exist exizting edge of pavement o’

2) Our shoulders in the urban section are 10’ wide so to draw the left shoulder from
Station 328+25 to Station 347+50, fill out the Draw Transition dialog as
shown and press Draw.

I} Draw Transition [Z||§|E|

Job: [101 q
Chain v i

End Station: | 347+50.00
End Dffset: | -40.000000
[ Drraw ]

Begin Station: | 326+25.00
Begin Offset: | -40.000000
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Exercise 12

3) To draw the right shoulder from Station 328+25 to Station 347+50, fill out
the dialog as shown. Notice that the only difference is the offset, simply remove the
negative signs and press Draw.

:.. Draw Transition E|§|@

o 101
Chain v I

Blegin Station: | 326+25.00
Begin Offzet; | 40000000 B)
End Station: | 347+50.00
End Offset: | 40000000 EL'
[ o 7

4) To draw the curb lines we will need to go back to D&C Manager. Select the item
Drafting Standards — Roadway Linework — Prop. Curb & Gutter — 6-

30 C&G. Notice this is in a subcategory of Roadway Linework so you have to set
the sub-category first and then the item.

Design and Computation Manager

¥ B siore v @ & gal id] B8 25[E]®

& /|80 £

Cateqories
= C:ADocuments and Settings'all Uszers\Geopak Standardzhtdot. ddb
(27 Drafting Standards
[ Roadway Linewark,

8 Prop. Corb & Gutter
=3 Prop. Curb

5) To draw the left curb line from Station 328+25 to Station 347+50, fill out the
dialog as shown and press Draw.

:.. Draw Transition E|E|@

sob: [i1 ]
Chain v i

Begin Station: | 326+25.00
Begin Difset; | -42.000000 B)
End Station: | 347+50.00
End Offset: | -42. 000000 E)'
[ Draw ]
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6) To draw the right curb line from Station 328+25 to Station 347+50, fill out
the dialog as shown. Notice again that the only difference is the offset, simply
remove the negative signs and press Draw.

4! Draw Transition E|E|
Job: [ 101 Ql
Chain: | SR95 v I
Begin Station; | 328+25.00
Beqgin Offzet: | 42000000 }
End Station: | 347+50.00 }

End Offzet: | 42000000
[ Draw ]

7) Curb lines use custom line styles and are built with the lower line as the curb face.
Since this is the case it will be necessary to reverse/flip the direction of the right curb
line so that it appears correctly. That is easily done with MicroStation’s Change
Direction command.

Go to the drop down menu option TDOT — Custom Line Styles —
Reverse/Flip Pattern.

5] C:WProjectsiRoane\SR95PoplarCriR0SR95P roposed. dgn [2D - Vi DGN] - MicroStation V8i (SELECTseries 2)

File Edit Element Settings Tools Ukiities ‘Workspace Applications  Window | T.0.0.T. | Help
| v i Active Angle TERLl % I:‘ IR =
——  AreaPatterns ) e
0 View 1, Default CRRtetli >
|;'+'- Civil Workflows - | . , s Cross Sections 4
LT = =7 | 4 H12|Y
» =i VJ. B ﬁliliu Custon Line Styles ¥ Shift Style Pattern
™ O L9 - 3
\ R GDE Q?’ 'L‘_\‘t_’ ’ }a’ x Drainage (Plan) | ReverseiFlip Pattern
Fi@ @ /‘{r @ 9 Drainage (ProfilesfCulv, Sections) ¥ Change Line Style Scale
3 p ! =, -, Erasion Cantrol 4
FR Cika Wikl o o | Handicap Ramps

You are prompted select the element and to click the direction handle to change the
direction. Click on the red arrow to reverse the line and once more to accept the
new direction.
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8)

Exercise 12

NOTE:
If you do not see the TDOT drop down options from the MicroStation menu bar the

TDOT interface has not been activated. Go to File — Close and in MicroStation
Manager set the interface option to TDOT. Re-open the DGN file and the TDOT
options should now be available.

Alternate methods of getting the Reverse/Flip Pattern custom line style tool are
from D&C Manager or from the TDOT Roadway Design Division tool strip. Most
options under the drop down menu are available through D&C Manager. The TDOT
drop down menu and the TDOT Roadway Design Division tool strip are provided so
that commonly used tools are more accessible.

It is found in D&C Manager at Drafting Standards — Tools — Custom Line
Styles — Flip LineStyle. To activate the Reverse/Flip Pattern tool with D&C

Manager in tool box mode click on the Execute Design Keyin icon. In the
expanded dialog mode double click on the item as illustrated in previous exercises.

Design and Computation Manager

1 [Custom Line Stles ||+ BTSN v g‘ﬁ id. ﬁﬂ

The TDOT Roadway Design Division tool strip itself can be opened from the drop
down menu at T.D.O.T. — Tools — Design Division Tool Strip or from D&C
Manager at Drafting Standards — Tools — Design Tool Strip. To activate
the Reverse/Flip Pattern tool click on the Custom Line Style Tools and
choose the 2" option as shown.

£

) (5 G|
| B | =l

1 shift Line Style

2 Flip Line Style

3 Scale Line Stvle

=1 ©Open as ToolBox

The Custom Line Style Tools can be opened as its own tool box if you are in
the process of cleaning up several instances of custom line styles. Reverse/Flip
Pattern is the center icon.

-4 1]
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12c. Guardrail
Station 289+00 to Station 292+50

1)

2)

It has been determined that we need guardrail on the left from Station 289+00 to
Station 292+50. A Type 13 terminal is required at 289+00 and a Type 38 terminal is
required at the 292+50 end so we need regular guardrail from 289+00 to 292+12.50.

Access the D&C Manager.

Select the item Drafting Standards — Guardrail — GR Single Prop.

Design and Computation Manager

| Guardrail | v [B GR Single Prop.  [w | | | E‘ﬁ| id| lﬁﬂ e

3)

4)

To draw the guardrail from Station 289+00 to Station 292+12.50, fill out the
Draw Transition dialog as shown and press Draw.

) Draw Transition [:“El@

Chain: [SRS5  |» [

Begin Statior: | 283+00.00 %‘
|

Beqin Offset: rEEIIJEIEIDEIEI 1
End Statior; | 29241280 BL»

[ Drraw ]

Click on the Place Influence option box to turn it off. The programs we use to
place the guardrail terminals will be placing multiple graphic elements for us and will
handle the symbology settings.

NOTE:

It is recommended that you always turn off Place Influence when you don’t
need it. This is a powerful function and you may accidentally change graphics
without meaning to.
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Exercise 12

5) Special guardrail placement programs accessed through D&C Manager utilize
MicroStation commands to place graphics, so the custom linestyle Scale Factor
must be set in the MicroStation Line Styles dialog.

From the MicroStation drop down menu, go to Element — Line Styles —
Custom and make sure the Scale Factor is set to 50.

2 Line Styles g|§|@

| Names AU Width

[] Origin:

[ Center | [ End:

[ Dazhdat ] [ Truewidth

[Dashed

[ Divide | Scale factar: 50.00000C
1.8t Y| skt [None |

wefork S pacetepstemsymbhacadlzty. rec

Click to Activate [Border stroke pattern)

NOTE:

When using D&C Manager’s Place Influence to draw linework with custom linestyles,
the scale is controlled by the setting for Scale Factor under Settings — Design
from D&C Manager’s drop down options. This can only be accessed with D&C
Manager in expanded mode.

File Edit 3Settings Favorites Help

o] 1] I |l
7 Pres. FLOMW. _ _
£3 Property Lines L Design Settings E]l E |@

£ Parcel:
£ Political Boundaries Element Connectivity

3 Prop. RO,
3 Prop. Easements Mawimum Gap Tolerance : | 0.50000
) H'?adwa-"' lLinewc-rk Deduction Tolerance ; | 050000
7 Private Drives
7 Exist. Drainage
3 Prop. Drainage Cusztamn Line Styls Creation
(7= Guardrail
£ Median GR
7 GR Pad Slope Limit Lines
*/ehicle Path Draw wehicldl — Cell Creation

B GR Single Prop. Propozed sir

GR Post Prop. Flace single Plot Scale: | 50.000 | / Creation Scale
GR BrEnd Prop.  Draw standa
GR BrRailProp  Prop. metal
GR TemType 12 Draw prop.
GR Tem Type 13 Place prop. e hd

[] Influence Graphic Cell Level Symbology
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The default value for both of these locations in English files is 50.
The only exception to this is for cross section DGN files where the
MicroStation setting is 10.

6) Now we need to place our terminals. First zoom in on the area from 289+00 to
292+12.50 where we placed our guardrail run so that the ends are visible.

Station 289+00 is the trailing end of this guardrail and this is a roadway with a
median so we need to place a Type 13 terminal there. Go to D&C Manager and
select item Drafting Standards — Guardrail - GR Term Type 13. Click
on the Execute Design Keyin icon.

7 You are prompted for a job no. Key in 101 and click OK.

Type 13 Teminal ... k.evin Job Mumber

101

i

8) You are then prompted for the chain name. Key in SR95 and click OK.

k.evin Roadway Chain Mame

| SR95

m}

9) You are then prompted for the terminal location in the guardrail run, Begin or End
and Left or Right. Our location is on the left at the beginning so pick Begin_Left
from the list box and click OK.

[dentify terminal location in GR run [Begin or End & Lt or R

3 Beqin_Left ""'E

5
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10)

11)

12)

13)

Exercise 12

NOTE:
Begin or End and Left or Right are based on the guardrail in relation to the

alignment’s direction and orientation.

Finally you are prompted to Snap & Data terminal location. Snap and
Data Point on the guardrail at 289+00.

H SSES

Snap & Data terminal location

Cancel

Now, we can place the Type 38 terminal at the other end. Go to D&C Manager and
select item Drafting Standards — Guardrail - GR Term Type 38 and
click on the Execute Design Keyin icon

You are prompted for a job no. Since we have just used a similar tool, it should
default to our previous entry. Key in 101 if necessary and click OK.

Prompt

Type 28 Temminal ... K.enin Job Mumber

101
3

You are then prompted for the chain name. Key in SR95 if necessary and
click OK.

Prompt

F.evin Roadway Chain Hame

i}
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14)  You are then prompted for the terminal location in the guardrail run. Our location is
on the left at the end so pick End_Left from the list box and click OK

[dentify terminal location in GR rn [Begin or End & Lt or R
End_Left W

5

15) Finally you are prompted to Snap & Data terminal location. Snap and
Data Point on the guardrail at 292+12.50.

o CEX

Snap & D ata terminal location

Canizel
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Exercise 12

All graphics are placed for the Type 13 and 38 terminals. Now our guardrail run is
complete.

0 ¥iew 1, Default CEX

- -

You may notice that line work in addition to the type 38 terminal itself was placed.
These lines are on the level “DESIGN - TRANSPORTATION - GR Special

Slope Limit Lines” and represent the limits of the pad required for installation of
this terminal. When cross sections are processed, these lines are recognized by the
software and additional widening of the shoulders will be reflected in the cross
sections.

T - THE 39 see
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Exercise 13

13. Superelevation

In this exercise we will be setting up superelevation control shapes for our project.
Most roadways have a constant offset from the centerline to where the finished
grade is applied. A crown roadway where the finished grade runs right with the
centerline like we have in the urban section at the end of our project uses a tie offset

of 0. The depressed 48’ median section at the beginning of our project applies the
finished grade at the inside edges of pavement and so the tie offset is -24 for the left
and 24 for the right.

In some areas the tie offset may not be a constant value but instead changes from
cross section to cross section. That is the situation where we transition from the 4
lane depressed median section (24’ tie offset) to the urban crown section (0’ tie
offset). For these situations we will store special transition chains to use as
GEOPAK profile grade lines or PGLs. These chains will reflect the transition of the
inside edges of pavement from 24’ out down to 0’ where the urban section with turn
lane starts.

NOTES:

PGL transition chains are not needed for transitioning pavement widths. Your
pavement lines are read by the cross section criteria files and automatically handle
all pavement width changes.

Superelevation shapes do not have to cover the full pavement width. On side roads
where the pavement width starts at one width then widens out as it approaches the
intersection with the mainline you should never make the shapes wider than the
narrowest width. During cross section processing as the pavement lines widen out
the criteria will automatically take the cross slope specified by the superelevation
shape and project it to the current width of the pavement lines.

13a. Storing Transition Chains for PGLs
Left PGL Chain

1)

2)

Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95SEShapes.dgn
Access Project Manager.

Select the icon Coordinate Geometry button from the Project Manager
workflow dialog.
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3) Set visualization option to Disable Visualization. Storing a transition chain
generates numerous points which we do not need to be displayed.

4) If Redefine is clicked on, click it off to prevent accidental overwriting of data

already stored in the coordinate geometry GPK database.

5) Click on the Store Transition Chain icon.

1 Store Transition Chain

File

Tranzition Chain
Chain Mame:

Beqgin Point:
Beqin Station:

Taper Increment |+

Station/Fegion (ffzet

[ Store

The Store Transition Chain tool will allow you to build a list of station ranges and
offsets based upon a Reference Chain and connect the ranges into one chain.

6) Complete the Transition Chain information as shown below:

Reference Chain:
Chain Name:

Beginning Point
Name:

Beginning Station:

Taper Increment:

SR95

LTPGL (Transition for Left finished grade point)

DLT1

0+00

2.0

13-2 Superelevation
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Exercise 13

7) To build the transition table, in the lower portion of the dialog, enter the SR95
station to begin the transition chain at, 316+75 and the distance from the reference

chain (SR95) to the inner left edge of pavement, -24. Press the Add icon to
include in the list box (it is the top left icon to the right of the station/offset list).

’:. Store Transition Chain

MBS

File

Reference Chair: | SRI5 [
Transition Chain
Chain Mame: | LTPGL

|
Begin Paint: | DLT1 |
|
|

Eegin Station; | 0+00
| Taper Increment (» | | 2.000000

Station/Feqgion Offzet
FE+75.00 -24

a4
X 4]
2[4

[-24 |«

[ Store l [ Drraw ]

8) Continue to build the transition list for the left PGL chain as shown below by entering
the SR95 station where the median ending nose radius begins, 327+75 and the
distance from the reference chain (SR95) to the inner left edge of pavement, -6.
Press the Add icon to include in the list box.

) Store Transition Chain

EoX

File

Reference Chain: | SRI5 ||»
Tranzition Chain
Chain Mame: | LTPGL

|
Begin Point: | DLT1 |

Begin Station: | 0+00 |

| Taper Increment »| | 2.000000 |

Station/R egion Offzet
316+75.00 24 a4
327+75.00 B & ﬂ
4
IE K
Store ] [ Dirawy l
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9)

10)

11)

Finish the transition list for the left PGL chain by entering the SR95 station where the
urban section begins (328+25) and the distance from the reference chain (SR95) is
0. Press the Add icon to include in the list box.

Press the Store button to compute the transition chain.

The required points are located along the alignment, sub-chains are formed as
needed and the transition chain is stored.

Review the chain LTPGL within the coordinate geometry dialog output list box.

4 coordinate Geometry Job: 101 Operator: js

File

2

[] Redefine | Disable Visualzation | D_POINT |+

Edit Element  Wiew Tools

24DLT25DLT26 DLT27 DLT28 DLT29 DLT30 DLT31 DLT32 DLT33DLT34 DLT35 DLT36 DLT37 DLT38 DLT 33 DLT40 DLT 41| v

=

Point DLT247 stored. ~

LT17? DLT1S8 DLT1% DLTZ0 DLTE1 DLTEZZ DLTEZZ DLTZ4 DLTEZE DLTEE DLTZ? DLTZ2 DLTE9 DLT20 DLT21 DLTZE DLTZ3 DLT
DLT27 DLT38 DLT22 DLT40 DLT41 DLT4Z DLT43 DLT44 DLT4E5 DLT4e DLT47 DLT42 DLT4? DLTEO0 DLTSEL DLTEE DLTEE DL
DLTE? DLTE2 DLTES DLTEO DLT&1l DLTEE DLTER DLTE4 DLTeL DLT&E DLT&? DLT&2 DLT&S DLT70 DLT?1 DLT?Z DLT?2 D
& DLT?Y DLTYS DLTY® DLTE0 DLTE1l DLTSz DLTS: DLTS4 DLTSS DLTSe DLTS7 DLTSS DLTESZ DLTZ0 DLTZ1 DLTS:z DLTS:
%6 DLTS? DLT22 DLT2S DLTL1OO0 DLT1O01 DLT1O0Z DLTL1O03 DLT104 DLT1O0S DLT1O0e DLT1O07 DLTL1O0S DLT1O0S DLT110 DLT111
DLT1l14 DLT115 DLT1le DLT117 DLT11S DLT112 DLTLlzZ0 DLT1Z1l DLT1z2Z DLT1Z3 DLT1z4 DLT1zZS5 DLT1EZe DLT1zZ7 DLTL1EZS
DLT131 DLT13Z DLT122 DLT134 DLT13S DLT13¢ DLTL27 DLT13S DLT133 DLT140 DLT141 DLT14Z DLT143 DLT144 DLTL145
DLT14% DLT143 DLT150 DLTLEL DLT1E52 DLT152 DLTLlE4 DLT1SES DLT1S5S DLTLE? DLT152 DLTLE® DLT160 DLTlel DLTlez
DLT165 DLTles DLT1e7 DLTLleS DLT1le® DLTL170 DLTL71 DLT17Z DLT172 DLTL174 DLT17S DLT17¢ DLTL177 DLT172 DLTL7S
DLT18Z DLT1S83 DLT124 DLTL1S8S DLT1Se DLT1S7 DLTLSS DLT1SS DLT120 DLT121 DLT12Z DLT123 DLT134 DLT125 DLTL1De
DLT123 DLTZ00 DLTz01 DLTZ0Z DLTZ03 DLTz04 DLTEZ0S DLTz0c DLTZ07 DLTEZ0S DLTZ02 DLTEZ10 DLTzZ11l DLTEZ1Z DLTZ1:
DLTZ1& DLTEZ17 DLTzZ18 DLTEZ1S DLTZZ0 DLTzZ:Z1l DLTEZZZ DLTzZEZ DLTZz4 DLTEEZL DLTZzZe DLTEZZ7 DLTZES DLTEZzZ2 DLTZz0
DLTZ32 DLTZ34 DLTzZ2E5 DLTEZ36 DLTZ37 DLTzZ32 DLTEZ23 DLTzZ40 DLTZ41 DLTE4z DLTZ42 DLTEZ44 DLTZ45 DLTZ4¢ DLTZ47
DLTZE50 DLTEZEL DLTz5Z DLTEZE53 DLTzE4 DLTzZ5S5 DLTEZEe DLTzZ57 DLTZS5S DLTEES DLTZe0 DLTEZel DLTZ2EZ DLTEZe2 DLTZG4
DLTZE7 DLTEZER DLTZ&% DLTEYOD DLTZ71 DLTZ7Z DLTE?Z DLTZ74 DLTEZ?E DLTE7& DLTEZ?7 DLTET2 DLTZ79 DLTEZS0 DLTEZE1
DLTZ84 DLTEZSEE DLTZ2& DLTES? DLTZ82 DLTZ2% DLTES0 DLTZ21 DLTEZ9E DLTES:E DLTEZS4 DLTESE DLTZ%& DLTEZ97 DLTEZ9E
DLT201 DLT20Z DLT202 DLT204 DLT205 DLTZ0& DLT207 DLTZ02 DLT20% DLT210 DLTZ11 DLT21Z DLT212 DLT214 DLT2L1E
DLT21%8 DLTZ12 DLT3E0 DLT2Z1 DLT2EZ DLTZEZ DLT23EZ4 DLTIEEL DLT226 DLT2E? DLTZE2 DLT2Z2 DLT220 DLT221 DLTIZEZ
DLT235 DLT23Z6 DLT237 DLT232 DLT229 DLTZ40 DLT341 DLTZ4Z ZTA 0400

Chain LTPGL stored

243 STORE CHATIN LTPGL DLT1 DLTEZ DLTZ DLT4 DLTE DLTE DLT? DLTE DLTZ DLTLIO DLT11 DLT1Z DLTL1Z DLTL

NOTE:

The Taper Increment value used in transition chains can directly affect how Geopak
tools that use superelevation shapes react. The response time can be slowed down
considerably as more points are defined in these chains. The 2’ value used in this
exercise works well for this roadway set up which has only 1 transition area. On
projects where multiple transition areas are required then a higher value such as 5’
should be used.
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Exercise 13

The Store Chain command has a limit for the number of characters it can include in
single command. The Store Transition Chain command takes this into account,
builds sub-chains when needed and then combines them into the final chain.

Right PGL Chain

1) In the Store Transition Chain dialog update the Transition Chain information as

shown below:
Reference Chain:
Chain Name:
Beginning Point Name:
Beginning Station:

Taper Increment:

SR95

RTPGL (Transition for Right finished grade point)
DRT1

0+00

2.0

2) Since the transition is the same on the right side except for the offsets which are
positive, you can edit the existing information in the list box as shown below for the

chain RTPGL.
Station/Region Offset
316+75 24
327+75 6
328+25 0

You can edit an existing item in the list box by highlighting the desired station and
offset, modifying the value in the fields at the bottom of the dialog and then pressing

the ‘Edit’ icon (bottom left icon to the right of the station/offset list) as shown below:

GEOPAK V8i (SELECT Series 2)
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3)

4)

1} Store Transition Chain E]|E|@

File

Tranzition Chain

Taper Increment |

Station/Feqgion

Reference Chain:

Chain Mame:
Begin Paint:
Begin Station:

| SR35 v

| RTPGL

DRTA
0+00
2000000

Offset

F1E+75.00 gﬂ
327+75.00 . ﬂﬂ
328+25.00
22y
[ 22747500 B |
[ Store l [ Diraw ]

Press the Store button to compute the transition chain.

Exit the Store Transition Chain dialog. Also, exit COGO and save your session in
a subject name of your choosing.

13b. Automated Superelevation

1)

2)

Since our project has multiple pavement configurations, we’ll have to process the
automated superelevation process for each configuration.

Configuration 1: 4 Lane Divided
Configuration 2: 4 Lane Divided with Median Transitioning

Configuration 3: 5 Lane Undivided
Open the MicroStation file (if not already open).
C:\Projects\Roane\SR95PoplarCr\ROSR95SEShapes.dgn

Access Project Manager.

Select the Calculate Superelevation button from the Project Manager
workflow dialog.

13-6 Superelevation
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Exercise 13

13c. 4 Lane Divided

1) Create a new run called SR95a to represent the computations for the first
configuration and press OK.

SR95a 12 10:52:15
Untitled 04,/03/201 2 09:08:00
Dezcription

mairling 4 lane depreszed median

Once the Automated Superelevation dialog has been invoked, the following dialog
will be displayed:

I} Automated Superelevation - SR%5a E|§|®
File
Station Flange
al  chan Y
Begin <
[Cres ] | End “

Preference File: w Facility: | Undivided W
e Selection; w L Selection: b

Dezign Speed:

Left | Riht
Frofile:
Tie: Offzet:
% Slope Offzet Offzet Dependent

o] s Ixls

Create Input File: |

Generate Superelevation Tranzitions ]
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2) For the upper portion of the dialog, complete as follows:

Job: 101 (Working Alignment should set automatically)
Chain: SR95 (Working Alignment should set automatically)
Begin Station: 285+00

End Station: 316+75

Design Speed: 60

Preference File: tennessee

E Selection: 8% e max

Facility: Divided

L Selection: 4 Lane

For the lower portion of the dialog, we will build the Left and Right side of the
Roadway.

Left & Right Roadway (4 Lane Divided)

3) Set the profile from which the shapes should be computed to SR95 for the Left.
Click on the Right tab to set it there as well.

Left | Right
Tig: | Profile DOffzet: | 0.0000
<Select
flzet Dependent
SRIGGRN ﬂ
|

4) Click on the Quick Entry icon near the bottom on the right. Fill in the roadway
data as shown and click OK.

L
=
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5)

6)

7)

Exercise 13

Quick Entry

Facility: | Divided b
Median Width: | 48.0000
Late Widths: | 12.0000
Total Mumnber of Lanes: | 4

Marminal Percent Slope | -2.0000

[ 18 ] [Eancel]

All lanes are set up for the left and right sides of the roadway.

The inside lane is identified as Dependent which indicates that its elevation control
comes directly from the profile SR95. If this is not clicked on as is the case with the
outside lane it indicates that it is Independent and gets its elevation control from
the adjoining shape rather than the profile.

Left Right
Frofile: |5R35 w
Tie: | Offzet w Offzet: | -24.0000
% Slope Offzet Offzet Dependent
-2.0000 -24.0000 -36.0000 g
-2.0000 -36.0000 -48.0000 | ﬂ
|

Enter the Input Filename, 4lanesupers.inp, at the bottom of the dialog to store
the computed superelevation transition commands for this station range.

Press the Generate Superelevation Transitions button to initiate the
calculation of the transitions for the Left and Right roadway within the defined station
range. The input file is created and opened automatically in the GEOPAK Text
Editor.

Review the computations within the Text Editor dialog.
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) Text Editor: 4lanesupers.inp
File Edit Criteria

nlzla

b | 5| @] <] | g5

* Buperelevation Settings and Parameters: 5

Project Name: C:hZProjects) Roane, SR LPoplarCe )y SR9E5 . pr]
Tser: C:WProjectsi Roane' 8R%EPoplarCriprojdbst Joe
Furn Mame: S5R98a

Tnit Systewm is english.

Created input file "d4lanesupers.inp".

Created activity log file "d4lanesupers. log".

Created on Thu, May 03, EZ01& at 11:E0.

[U=sing FPreference File "tennesses"

Using = Selection of "2% & max".

U=ing Length Selecticon of "4 Lane"

Using Design Speed of &0.000000.

"

auto shape
qob mumber = 101

auto shape set

shape cluster haseline = SRSE
shape cluster profile = SR3L
shape cluster tie = -E4_0000
dependent shape
chain f offset
SR9L -Z4._000000
ZLnakt -3&.000000
filler line station / slope
Z2L5+00. 000000 -Z.0000
309435283172 -Z._0000
210499, 7953245 -&.1000 A* Bpiral DCL0O4E, Curwve DCLO4 *f W
| Lire: 1 Col 1
NOTES:
Transition stations and rates should always be reviewed for errors,

etc.

Notice at the top of this input file that at the same time the input file was generated, a
special report “log” file with the same name was generated. If problems occur with
transitions, that log file should be reviewed for information on the rates and transition
lengths which were applied.

If needed these transitions can be edited or if needed additional cross slope
transitions can be added such as when transitioning to existing cross slopes at final
roadway tie-ins.

8) To build the superelevation shapes into the graphics file, press the Autoshape
Builder icon within the Text Editor dialog.

A

This will automatically draw the shapes into your design file.
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Exercise 13

m-.____‘_‘&(/‘

9) Close the Text Editor dialog as well as the Automated Superelevation dialog. When
prompted to Save Superelevation settings, press Yes.

‘) Save Superelevation Setkings?

13d. 4 Lane Divided with Median Transitioning

Next, we will create a new Run to calculate and build the shapes for Configuration 2
which is the transition from a 4 lane depressed median to a 5 lane curb and gutter.

1) Select the Calculate Superelevation button from the Project Manager
workflow dialog.
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2) Create a new run called SR95b to represent the computations for the second
configuration and press OK.

3) For the upper portion of the dialog, complete as follows:

Job: 101 (Working Alignment should set automatically)
Chain: SR95 (Working Alignment should set automatically)
Begin Station: 316+75

End Station: 328+25

Design Speed: 60

Preference File:  tennessee

E Selection: 8% e max

Facility: Divided

L Selection: 4 Lane

For the lower portion of the- dialog, we will build the Left and Right side of the
Roadway.

Left Roadway (Transition Area)
4) Set the profile from which the shapes should be computed to SR95.

5) Set the Tie option to PGL Chain. The PGL Chain should be set to LTPGL for the
left transition chain.

Profile: |SR35 W

Tied b Dffset
PGL Chain
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Exercise 13

6) Since our tie offset to the centerline is not constant in the transition area, we will
have to use the manual method instead of Quick Entry to set up our lanes.

Click on the New Lane icon to the right, near the bottom of the Automated

Superelevation dialog. The settings for normal cross slope and lane width are
remembered from our previous run.

1

Since we are using a PGL chain the offsets for the super shape are from the PGL
chain not the roadway chain as it was in the previous set up so the values of O and
-12 are correct and do not need editing.

Left | Right |
Profile; | 5R35 bl
Tie: | PGL Chain = % Chain: |LTPGL s J
% Slope Cffzet Cffzet D ependent
-2.0000 0.0000 -12.0000 g

|

We are in a transition here so we will only set up the 1 lane. When we re-run our
cross sections, the criteria files will take the cross slope and project them to the edge
of pavement to maintain the correct pavement widths.

) Automated Superelevation - SE%5h E|§|EI
File
Station Fange
Job: [101 | Q) Chain: [SA35 v K
Deszign Speed; | B0 Begr; | 316+75.00 ﬂ
End: | 328+25.00 o
Freference File: | tennessee | W Facility: | Divided w
e Selection: | 8% e max w L Selection: | 4 Lane “
Left Right
Profile: |SH35 w
Tie: | PGL Chain  [» Chain: |LTPGL W E
% Slope Offzet Offzet Dependent
-2.0000 00000 120000 g
X
|
Create [nput File: ﬂ
Generate Superelevation Tranzitions ]
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Right Roadway Transition Area)

7) Repeat steps 5 & 6 for the Right tab (Right roadway) using the PGL chain

RTPGL.
) Automated Superelevation - SE95b g|§|@|
File
Station Range
Jobe 101 | Q Chaire [SR95 v N
Dezign Speed; | 60 Begin: | 316+75.00 ﬂ
' End: [ 328+25.00 o
Freference File: | tennezses | W Facility: | Divided b
e Selection: | 8% & max b L Selection: | 4 Lane w
Left Right
Prafile: |SR35 b
Tie: | PGL Chain Chain: |RTPGL hat E
% Slope (ffzet Offzet Dependent
-2.0000 0.0000 12.0000 g
X
|
Create [nput File: g
[ Generate Superelevation Transtionsz l

8) Enter the Input Filename, Transsupers.inp, to store the computed transitions for
this station range.

9) Press the Generate Superelevation Transitions button to initiate the

calculation of the transitions for the Left and Right roadway within the defined station
range.
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Exercise 13

Review the computations within the Text Editor dialog.

! Text Editor: Transsupers.inp

File Edit  Criteria
O|=|al 4] @] <]~ 3
* Superelevation Settings and Parameters: [
CTroject Name: C:WProjects'Poane’\3R3EPoplarCrhSR3E pr]
U=er: C:3WZProjects' Roane \ 8R95PoplarCriprojdbshJoe
Lo MName: RS Eh
Uit Svwstem is english.
Created input file "Transsupers.inp".
Created activity log file "Transsupers.log".
Created on Thuw, May 03, Z01Z at 14:42.
[U=sing Preference File "tenhessea"
Uzihg & Selection of "8% & max".
U=ing Length Selection of "4 Lane"
Uzing Design Epeed of 0000000
W
auta shape
qob nmamber = 101
auto shape set
shape cluster baseline = SRAE
shape cluster profile = BRS9E
shape cluster pgl chain = LTPGL
dependent shape
chain f offset
LTPGL 0.000aoa
LTPGL -lz. 000000
filler line station / slope
21l6+75_ 000000 -&._ 1000 f* Bpiral DCl04E, Curve DC1l04 *7
3Z0+30_43190ZF -6&_1000 f£* Curve DC1l04, Bpiral DClO4A *7
ZFEL+54_ 932075 —-E._0000
3E28+E5_ 000000 —Z_0000
b
| |Line: 1 |Cal: 1

10) Click the Autoshape Builder icon to build these shapes into the graphics file.

%70

/

11) Close the Text Editor dialog as well as the Automated Superelevation dialog. When
prompted to Save Superelevation settings, press Yes.
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13e. 5 Lane Undivided

Next, we will create a new Run to calculate and build the shapes for Configuration 3
which is a 5-lane curb and gutter section.

1) Select the Calculate Superelevation button from the Project Manager
workflow dialog.

2) Create a new run called SR95c to represent the computations for the third
configuration and press OK.

3) For the upper portion of the dialog:

Job: 101 (Working Alignment should set automatically)
Chain: SR95 (Working Alignment should set automatically)
Begin Station: 328+25

End Station: 347+89.04

Design Speed: S0

Preference File:  tennessee

E Selection: 4% e max

Facility: Undivided

L Selection: 4 Lane

4) For the lower portion of the dialog, we will define as follows:

Profile: SR95
Tie: Offset
Offset: 0.0
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Exercise 13

5) Since the tie offset is constant here, we will use the Quick Entry method again to
populate the shape list box.

Click on the Quick Entry icon on the Automated Superelevation dialog box.

6) Complete the dialog as shown for the 5 Lane section

Faciity: | Undivided  »

Lane Widths: | 12.0000
Total Mumber of Lanes: '_ A

Maominal Percent Slope | -2.0000

[ ] 8 ] [Eancel]

7 Press OK and review that the Left and Right Tabs have been completed to cover
the entire pavement left and right of the centerline and profile.

) Automated Superelevation - SE%5c E]|§|@

File
Station Range
Job: 1 | Q Chair: [SR5. v N
Dezign Speed; | 50 | Begin | 326+25.00 | ﬂ
' | End [347-0304 | <&
Freference File: | tennessee  ||v F acility: .Llrju.jlivided b
e Selection: | 4% & max 5 L Selection: | 4 Lane i
Left Right
Profile: |SR95 v
Tie: | Offset bl Qffzet: | 0.0000 |
% Slope . (ffzet “foset - Dependent .
-2.0000 -0.0000 -B.0000 g
-2.0000 -B.0000 -18.0000 | ﬂ
-2.0000 -18.0000 -30.0000 [ J
[ &
Create Input File: | g
[ Generate Superelevation Transtionsz l

8) Enter the Input Filename, 5lanesupers.inp, to store the computed transitions for
this station range.
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9) Press the Generate Superelevation Transitions button to initiate the
calculation of the transitions for the Left and Right roadway within the defined station

range.

Review the computations within the Text Editor dialog.

) Text Editor: Slanesupers.inp

File Edit Criteria

s R S

EEX

* Superelevation Settings and Parameters:

Froject MName: C:'IProjects\RBoane'SROEPoplarCr\ER3E_prj
Uzer: C:hProjects' Boane SR EPoplarCriprojdhs’ Jos
P Mame: SR9EC

Mnit Swstem iz english.

Created input file "Elanesupers.inp".

Created activity log file "Elanesupers.log".

Created on Thu, May 032, 2012 at 1&:05.

[Using Preference File "tennessees"

U=ing & Selection of "4% & max".

Using Length Selection of "4 Lane"

U=ing Design Speed of S0 000000.

*

uto shape
Gob number = 101

auto shape set

shape cluster baseline = BROL
shape cluster profile = BRS9E
shape cluster tie = o_gooo

independent shape

chain / offset
SRAOE —30.0000
BESE -1&5.0000

filler line =tation [/ slops=

3E8+E5. 000000 -Z_0000
330+66. 654300 —-£.0000
33z2+81. 654300 3.9000 £* Curwe DC1O3 */f
23L420. E7E70E 2.5000 A% Curwe DCLOZ */f

|Lire: 1 |Cal 1

10) Click the Autoshape Builder icon to build these shapes into the graphics file.
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11)

33%

Exercise 13

If Fill is turned off under View Attributes, you can see where super
shapes will apply.

shapes/transitions begin and end as well as the superelevation rates which the

L)
ey

T
gl

g

=
=
.

o

T

it

GEOPAK V8i (SELECT Series 2)

Close the Text Editor dialog as well as the automated superelevation dialog. When
prompted to Save Superelevation settings, press Yes.
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Notes on Replacing Superelevation Shapes

If any change is made to the chain on which superelevation shapes are based, you must
re-create the shapes.

It is often necessary to adjust the proposed profile. If this is done and the name of the
profile is changed you must update the superelevation shapes. There are tools you can
use to do this but due to the number of shapes usually encountered this method is
problematic at best. It is highly recommended that you avoid changing the
profile name if at all possible. You can save the current profile under a different
name that can be saved back to the original name if you decide to throw out the profile
change. If you do change the profile name then just re-create the shapes rather than trying
to edit them.

For these and other reasons it may be necessary to delete superelevation shapes for a
roadway and re-create them. When you do this, always compress the MicroStation
DGN file afterwards so that GEOPAK cannot read deleted invalid superelevation shape
graphics.
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Exercise 13

13f. Shape Manager Tools

Several tools are available to get information from or to check superelevation shapes. The
following sections describe some of the more useful of these. Review our graphical
superelevation shapes with the following tools before we re-run our proposed cross
sections.

The Superelevation Shape Manager tools are available in the Road Tools task
group when running Civil Workflows or you can invoke the tool box from the MicroStation
menu bar drop down option Applications - GEOPAK — Road — Cross Sections
— Superelevation Shape Manager Tools.

4F OTM Tools p

BE'] Road Tools

- e Ul You can right click within the tasks to open it as a
@ fr.;{' @ Q“ % ? separate tool box as well.
i e P

4? n\“_ﬁ'—‘ L

,,*& -».."--- - 211; _,g A 'E
[ el e e e e e

&lw*‘*x/;//

Plans Prep & Quantities

&

5uperelevatlun Shape Manager Tools

& <5 4 @Fﬁ* @| %|
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Shape Analyst

The Shape Analyst tool is extremely useful, as it provides information on any point

within a GEOPAK superelevation shape.

1) Select the Shape Analyst icon to invoke the following dialog.

Y

i Shape Analyst E]|E|@

Offzet : | 0.000000

Elevation :

[ ] Extrapolate Fixed Slope :

Lser
Joh g [ ] Dizplay Only [] Cross Section
Elexvation Information
Chain: | <Select> v | PGL Elevatian :
Frafile : FGL Slope
Statian : Crozs Slope

Longitudinal Slope
Flow Slope :

4

[ By Sta/Offset ] [ ) ]

[ Dyramic ]

While most of the dialog is displayed information, some user input is required, and

detailed below.

Job Number

Coordinate geometry database number, wherein superelevation chains and profiles
are stored. The Job Number can be manually entered or identified by pressing the

Select button.

Display Only

When active, the flow arrow and text are displayed, and not drawn into the
MicroStation design file. Therefore, they are lost when the screen is refreshed.
When not active, all text and elements are placed in the MicroStation file.

Cross Section

When the toggle is not activated and a data point is issued within a shape, the
elevation of the data point and a flow arrow are displayed.
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Exercise 13

When the toggle is activated, a dashed line is placed through the data point,
perpendicular to the shape cluster baseline. In addition to the elevation and flow
arrow placed at the data point, elevations are displayed where the cross section line
intersects any superelevation shape.

2) Provide the Job Number 101 and Chain SR95 to complete the required definitions.

3) Press the DP button and select an area within a superelevation shape and review
the information as shown below in the dialog.

%
o
o
_o\%, o aEd
(_Cf—‘ - User
- G{H_Q Job: 101 ﬂ [] Display Only [] Crosz Section
= ? Elewvation Informatian |
fioria o ion ;
e Chain: |SR35 v FGL Elevation : | §18.085
T et Frofile : | SR95 FGL Slope : | -0.31 %
Eg e . | —1
== = Station : | 333+12.85 R 1 Cross Slope : | 390 %
L_"J_\ L}_’ Offzet : | -25.818110 Longitudinal Slope = | -0.31 &
E_Q [ Elevation : | 819.095 Flow Slope @ | 3.91 %
o2 |
(_\/‘J o ["] Extiapolate Fixed Slope : =
2 =) [(myswonser | [CBF ] [ Dynamic
2

NOTE:
The preferences to control the display information reflected by the superelevation
shape may be set via the Shape Analyst dialog by selecting User —

Preferences. There you can control the display of the arrow as well as slope and
elevation text.

4) Click Display Only on and then press the Dynamic button to track across a
transition area to observe the cross slopes changing along the roadway.
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: I} shape Analyst E|E|®
<:f" - User | —|

Job: |—'I 0 ﬂ Dizplay Only [] Cross Section

Elevation Information

Chain: |SR35 w PGL Elevatian : Lﬁ.232

Piofie: [SR95 | PGL Slope: [-004% |
Station : IMI Crozs Slope : 251 % |
Offset : Longitudinal Slope : @
Elevation : W Flow Slope : |_257|

[] Extrapolate Fised Slope : ’:l %

[ Bysta/Ofise || DF |

5) Close the Shape Analyst dialog.

Shape Properties

The Shape Properties tool is useful for checking as it provides information on any GEOPAK
superelevation shape. In addition, this shape information can be modified on individual
shapes or selections of shapes.

1) Select the Shape Properties icon to invoke the following dialog.

Shape Parameters

[ ] Bazeline: | <Select>
[] Prafile: | <Select>
[] PGL Chair: | <Selects
[] Transition 10 |
[] Tie: |
[ ] Clas=: |

|

|

[] From Slope:
[] ToSlope:

[ ] ” Set ][ SetEntirESeIectinn]
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Exercise 13

Three action buttons are supported at the bottom of the dialog.

To populate the activated shape parameters with the attributes of a particular shape,
press the ID button, then select and accept a GEOPAK superelevation shape.
GEOPAK populates every field where a toggle is activated.

To set a particular GEOPAK superelevation shape with a set of desired parameters,
activate the desired parameters and populate the associated fields with the

desired values. Then press the Set button, select and accept the superelevation
shape to be changed.

If multiple shapes need to be changed, activate the desired parameters and
values, define a MicroStation selection set to include the shapes to be changed and
then press the Set Entire Selection button.

2) Activate the following toggles:

Baseline
Profile

PGL Chain
Tie

Class

From Slope
To Slope

3) Press the ID button and then select a graphical superelevation shape.

Review the properties of the selected shape.

I} Shape Properties g|§|@

Job [101 | Q] 1
Shape Parameters |
B azeline: SRaI5 v 1
Prrafile: SRA5 v
PGL Chain:  |RTPGL b
[ Transition ID:
Tie: 0.000000
Clasz: D ependent w
From Slope: | B.100000
Ta Slope: -2.000000
| [ Set ] [ Set Entire Selection
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4) Close the Shape Properties dialog.

Autoshape Builder

The Autoshape builder tool icon you may recognize from running super shape input files
earlier. When you build input files with the Automated Superelevation dialog this icon is
added to the GEOPAK Editor so that you can run the input file from there.

2

What you can do with the icon from this location is run an input file for super shapes without
going through the Automated Superelevation dialog. You can take an input file generated
earlier, open it up and make some changes to transitions or whatever and then use this tool
to build the shapes.

The Display Only option allows you to test run the input file without actually writing the
superelevation shape graphics to the file.

The Override Input File Level Symbology option allows you to supersede the
definitions specified for the shape’s level, color, weight and style in the input file. Double

click on the symbology preview boxes to open up Set Feature dialogs to set these alternate
values.

i Superelevation Autoshape Buil... E|§|@

Autozhape lnput File: | SA35PaplarCralanezuperz.inp E

[ ] Digplay Only
Superelevation Shape Lexvel Symbology
Oweride Input File Level Symbology

Dependent Shape:

Independent Shape:

Draw Superelevation Shapes

This can truly be helpful in areas where special conditions require
extensive non-standard superelevation transition settings which may end
up being adjusted multiple times to come up with a design that will work.
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Exercise 13

13g. Working Alignment - Define Shapes

1)

2)

3)

We are completing the Plan View of the Working Alignment Definition in Project
Manager.

From the Workflow dialog of Project Manager, press the Define button.

Highlight the Plan View — Shapes option and populate the Shapes Design file
as shown below:

£ Working Alignment Definition: SE35

Flan Yiew | [ANnDGN
Pattern - Design File: | R95SEShapes.dan E

Shapes
Profile View
Location
Crozs Section Yiew
E xizting Ground
Proposed Finish Grade
DT

Cancel

NOTE:
If you place super shapes for multiple roadways in the same DGN file it will be

necessary to set up By Search Criteria for this setting instead of All in DGN. We
recommend using different levels to separate them. This allows for easy isolation of
the graphics in the event that one set may need to be replaced.

Press the OK button to save the updates and close the dialog.
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Exercise 14

14. Proposed Cross Sections — Final

Now that we have adjusted our profile, added edge of pavement lines to control
pavement widths and set up superelevation shapes to apply superelevation to the
pavement and shoulders, we are closer to producing finalized cross sections.

In this exercise, we will apply our superelevation shapes and take this one step
further by setting up some special controls for side slopes as well as the application
of a special ditch ultimately leading to the final cross sections for S.R. 95.

14a. Initial Set up

1)

2)

3)

4)

Open the MicroStation file

C:\Projects\Roane\SR95PoplarCr\ROSR95MainlineXSections.dgn

Prior to beginning the process of the final proposed cross section design, we need to
delete our preliminary sections but we want to leave on our cross section grids so
they will not have to be placed again.

From the Menu Bar in MicroStation, use the following pull down tool to remove your
proposed cross sections:

T.D.O.T. — Cross Sections — Delete ALL Prop. XS Graphics

NOTE:
This tool is also available from D&C Manager at
Drafting Standards — Cross Sections — Delete XSs

Access Project Manager.

Choose Proposed Cross Sections from the Project Manager workflow
dialog.

Since most of settings we made in the preliminary run will still be valid for our final
cross sections, in the Select Run dialog go to Run — Copy — Run and make
a copy of the run Prelim and call it Final.

Open run Final.
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5) In the Proposed Cross Section dialog, go to Shapes. First set the control button to

All in DGN and then click on Use Working Alignment Definition.

E0X

i Proposed Cross Sections - Final
File:

55 OGM File iU ze Working Alignment Definition;

Pattern | |
E xizting Ground

Shape Clusters
Define DGM Variables
Define Warables

Flot Parameters
Drainage

14b. Define Roadway/Shape Clusters
Add Shape Clusters

1) Next, select the Shape Clusters item.
A Proposed Cross Sections - Final
File
5 DGM File Chain Tie/PGL Profile |
Euisting Ground SRY5 24000000 SRAS ,
il SR35 0000000 SR9S
Shape Clusters Scan
Define DGMN Variables
Define Variables Chain: |SR95 v | 3| Profile: [5Ro5 v
Flot Parameters : :
Draineas Apply Profile at: | Tie »| | -24.000000 |
| add | [ Modify | [ Delete | | Up | [ Down |
Side Slope Conditiohs

0000 R 1 and sta

AT where gta »= 287+00.00 R 1 and sta ¢ 328+25.00R 1

Define

J

I adify

J |

Delete

| |

Criteria Files

MHame

Dezcription ~

WardLahedmed.»
pavement. =
zhoulder.®

Add

J

Delete

J |

Up

J |

Do
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Exercise 14

We can now see the clusters as we set them up originally in the Prelim run. Notice
that since we have activated superelevation shapes in the previous step, a Scan
button has been added to the upper right of the dialog to search for shape clusters.

2) Press the Scan button to invoke the following dialog. This list reflects all of the
superelevation shape clusters specified by our working alignment definition.

W1 List of Clusters E“E'@

Chain Tie/PGEL Prafile |
S5R95 -24.000000  SR95
S5R95 24000000  SR9S
S5R95 LTPGL SR95
S5R95 RTPGL S5R95
S5R95 0.000000 SR95

Cloze

We can see that some of the clusters correspond with what we have already set up
for Prelim but we do need to add the clusters for the transition area which utilize the
special PGL chains.

3) Highlight the cluster, Chain = SR95, Tie/PGL = LTPGL, Profile = SR95 in
the list. When you do this, it will be used to fill in the Chain, Tie and Profile fields in
the main dialog.

Press the Add button to add the cluster to the processing list.
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i Proposed Cross Sections - Final

File

=5 DGM File
Fattern
Esizting Ground
Shapes

Shape Clusters
Define DGM W ariables
Define Wariables

Flat Parameters
Drainage

Chain Tie/PGL Prifile |

SRA5 24000000 SR9G

SR95 24000000  5R95

SR95 0.000000 SR95

SR95 LTPGL SR95 [ Scan
Chair: |SR95 v | 14| Profite: [sR38 v |

Apply Profile at | PGL »| |LTPGL v |

| [ Mndif_l,l] [ Delete] [ Up ] [ Down ]

Side Slope Canditions

Criteria Files

Mame

Dezcription

4) Repeat Step 3 to add shape cluster Chain = SR95, Tie/PGL = RTPGL,

Profile = SR95 clusters.

Press the Close button on the List of Clusters dialog to dismiss it when done.

Your main dialog should now appear as shown.
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Exercise 14

i Proposed Cross Sections - Final

File
#5 DGH File Chain Tie/PGL Prafile s
F'a.tte.rn SR95 24.000000 SR95
Ewizting Ground SR9S 0.000000 SR95
apes SRI5 LTPGL SRI5 E
Shape Clusters SR95 RTPGL SRS95 ik Scan
Define DGN Variables
D efine Variables Chain: |SR95 w |ﬁ|Prnfile: e v |
Flat Parameters -
Dranai Apply Profile at | PGL 1+ | |[RTPGL v |
|E78dd | | Modity | [ Delete | [ Up | [ Down |
Side Slope Canditions
Criteria Files
Mame Dezcription

NOTE:

The order of the shape clusters does not matter so you do not have to use the Up

button to re-organize them.

One important concept to remember is that you should never have more than

one shape cluster specified in this list with the same set of

parameters. If you do this, all but the last one will be ignored and not processed.

Instead, under the Side Slope Conditions, you will have multiple station ranges.
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Shape Cluster Station Adjustment
5) Highlight shape cluster Chain = SR95, Tie/PGL = -24, Profile = SR95

Originally we set this cluster up to go all of the way to the beginning of the urban
section at station 328+25. Now that we have special shape clusters for the transition
area, we need to edit the final station given for this cluster and its corresponding
right roadway cluster at the Tie of 24.

In the Side Slope Condition area, highlight the Side Slope LT condition ending at
328+25 and press the Modify button to access the Side Slope Modification dialog.
Change the ending station to 316+75 (beginning of our PGL transition):

Side Slope Modification

Change to:
| LT where sta >= 267+00.00 R 1 and sta < 316+75.00F 1

Cancel

Click OK to save the change and return to the main dialog.

6) Repeat step 5 for the Side Slope RT condition.

Side Slope Modification

Change to:
| RT where sta >= 267+00.00 R 1 and sta < 316+75.00 F 1

Cancel

7 Highlight shape cluster Chain = SR95, Tie/PGL = 24, Profile = SR95.
Repeat steps 5 & 6 for its LT & RT side slope conditions.
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Exercise 14

Shape Cluster: Chain=SR95,Tie/PGL=LTPGL,Profile=SR95

8) This cluster represents the left side transition area of our lane divided roadway
section. Highlight the cluster in the list box and press the Typical button

NOTE:

Even though we are transitioning down from the full 4 lane divided roadway section,
we will continue to use the same typical. Its criteria files are set up to recognize
transition areas and to alter medians, etc. as needed.

9) From the typical section List, select the Typical Section “4LNDMD - 4 LANE
DEPRESSED MEDIAN”.

! Typical Sections

FINISHED CRAGE
-0,

4 LANE DEFRE

TE 1T FR

tRCO1-T5-2 _ Ll S-38 &
Cell Description ~ : | t.Ju:ul:u Mumber: | 101
AN 3 LANE R , _
LN LUREAM W SHLDS 3 LANE Template Designed to Work with: | 2 | Shape Clusters
AL MDD 4 LAME DEPRESSED MEDIAN —

Apply ta Left Road v D t

4LNFMD 4 LANE FLUSH MEDIAN e
4LMILT 4 LAME INDEFENDENT R... Fange
ALHIRT 4 LAME INDEFENDENT R... 2pply to Station Range [l
4LHME 4 LAME MEDIAM BARRIER
4LNMEL 4 LAME UREBAN MEDIAN E... Begin Sta: | 328+25R 1 EndSta: | 347+50R 1
ALHFMD 4 LAME BAISED MEDIAN g
< ¥ [] On

Apply

10)  Since this shape cluster represents the left side of our transition, we need to apply
the Typical Section to the left roadway. Set the toggle as shown.

T emplate
Template Dezigned to "Work with: | 2 | Shape Clusters

Applv to Left Hoadway W
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Also, since our shape cluster runs from Station 316+75 to Station 328+25, we
need to apply the Typical Section to that station range.

Range

| Apply to Station Range % |
Begin Sta: | 316+75F 1 [CDF J End5ta; | 328+25F 1 |CoF ]
[]0On I_

Once station range is set, press Apply.

The Typical Section Generator will then populate the main dialog with the required
Side Slope conditions and associated criteria files.

i Proposed Cross Sections - Final

File

#5 DGM File Chain Tie/PGL Praofile 5

F'a.ttelrn SR95 24000000 SR95

E xisting Ground SH95 0.000000 SRS95

Shapes LTPGL ;

Shape Clusters RTPGL SRS w Szan
Define DGM Yariables '

Define Variables Chair: |5R95 " I,D.’é|F'eri|Ei |5R95 w |
Plat Parameters ]

Diana Apply Profile at | PGL » | [RTPGL ~|

[ #Add | [ Modity | [ Delte | [ Up | [ Down |

Side Slope Conditiohz
!LT where zta >= 116+70.00R 1 and gta < 328+25.00R 1

[ Define ] [ b iy ] [ Delete ] [ Up ] [ Do ]

Criteria Files
M ame D ezcription
pavement. = Pavement & Subgrade wAWidening.
ingideshoulder. = Ingide Shoulder.
mediandepk. Depreszed Median B:1 Slopes.
[ Add ] [ Delete ] [ Up ] [ Daown

Shape Cluster: Chain=SR95,Tie/PGL=RTPGL,Profile=SR95

11) This cluster represents the right side transition area of our lane divided roadway
section. Repeat steps 8-10. Apply the Typical Section to the Right Roadway
and use a station range of 316+75 to 328+25.
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Exercise 14

14c. Define Variables

Next, we’ll need to re-define our variables as needed. Variables allow us to
customize our cross sections. For example, on one project our “Subgrade Depth”
may be 1.5’, while on another it may be 1.75. Or we may want to set up different
runs on the same project where each run reflects differing variable values.

NOTE:
Once a value is set, that value controls the entire cross section run. For example, if
we set the “Subgrade Depth” to a value of 1.5, our subgrade depth will be plotted at

1.5 for all of the cross sections.

1) Select the Define Variables item from the Proposed Cross Section dialog list
box. Most of our variables are already set but we want to make a couple of changes.

2) Select the Variable “Place XS Grid?” and set the Value to “N”. To do this,
enter the change in the Value field and press the Modify button.

26 Proposed Cross Sections - Final

File
%5 DGEM File Y ariable YWalue
Pattem Centerline Name 5R35
E wisting Ground ws zoale 1a
Shapez Plan DG ROS...
Shape Clusters w5 DGN ROS...
Define DGM W ariablez Place ¥5 Grd?
Diefine ' ariables Plot Slope Lines in Plan? ¥ b
Plot Parameters
Drainage By fle: | Al vl
Variable Name: | Place %5 Grid?

Yalue: | n g

[ Madify |

3) Select the Variable “subgrade depth” and set the Value to “1.75”.
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e Proposed Cross Sections - Final

File:

%5 DGEM File Wariable Value ™~
F'a_ttgm FG Label Prefix FG EL.

E xizting Ground FG Label &ngle 7o

Shapes pavement width 24

Shape Clusters zubgrade depth

Defing DGM Yariables shoulder width 12

D efine 4 arisbles widen shid 2* at GA? N v
Plot Parameters

Drainage By file: [ Al v g
Wanable Mame: | subgrade depth
Yalue: [1.75 g
[ bodify |

14d. Variable Criteria Files

All of the rest of the settings in our run Final are set so we could run our cross

sections to see what effects our changes have made but instead let's take this fine
tuning of our roadway one step further.

By default, our side slopes are variable and are based on Case | or Case Il slope
criteria as specified on T.D.O.T. standard roadway drawing RD01-S-11. In certain
situations, we may be required to adjust this in certain areas with fixed slopes,
special ditches or benching.

We will illustrate how to address some of these in this section by setting up some
special re-definable variables in our variable criteria files. Re-definable variables are
variables which are set up so that we can vary their values by station range.

Re-definable controls are available for:
Fixed Fill or Cut Slopes on left or right

Maximum cut or fill slope control to limit maximum slopes applied using normal
variable slopes application

Median slopes in guardrail areas for bridge pier or bridge end protection

Special ditch application area:
along roadway
at the toe of fill slopes
at the top of cut slopes

Special ditch defined by:
centerline & profile (channel changes)
profile and foreslope
minimum depth and foreslope

Berm control for top of cut special ditches
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Exercise 14

Low water keyhole for channel change special ditches
Benching in earth or rock cuts and earth fills

Bench formation defined as:
single slope to top of rock
repeating by height
up to 6 defined elevations

Benching Rock- Earth interface area defined as:
bench at rock
trace rock
single slope
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Special Design Case 1 — Rural Fixed Slopes

To limit the length of box culvert required at Poplar Cr., we need to steepen slopes
behind the guardrail on the left side of the roadway from Station 289+00 to Station
292+00.

Fixed Fill Slope Left: 2:1

We need to pull slopes inside present R.O.W. on the right side of the roadway from
Station 293+00 to Station 297+00.

Fixed Fill Slope Right: 3:1

Special Design Case 2 — Special Ditch

A special trapezoidal ditch is needed on the left side of the road from Station 300+00
to Station 309+00 to handle a buildup in the volume of water coming down the hill.

Elevation Control: Minimum Depth of 4’
Ditch Width: 6’
Foreslope: 6:1

Backslope: 2:1

Special Design Case 3 — Urban Fixed Slopes

To minimize encroachment on properties in the urban section, it has been stipulated
that we may use 3:1 slopes instead of normal variable slopes in that area from
Station 328+25 to Station 347+50.

Fixed Cut Slope Left: 3:1
Fixed Fill Slope Left: 3:1
Fixed Cut Slope Right: 3:1
Fixed Fill Slope Right: 3:1

To handle each of these situations, we’ll need to edit the appropriate variable criteria
file. Each Typical Section has its own variable file. It can be determined by looking at
the first criteria file name listed for the left side slope set up for any given roadway
shape cluster. On this project they are as follows:

Typical Section Variable Filename
ALNDMD (4 Lane with Depressed Median) VardLaneDmed.x
5LNUS (5 Lane Urban with Shoulders) Varu5LaneShlds.x
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Rules for Variable Criteria File Editing

The following guidelines should be observed when setting up the variable criteria file
to alter cross sections to reflect design needs for special areas along the roadway:

1. Comment lines are lines used for explanation only and are not
processed as commands. They should begin with /* and end with */.

2. If statements are statements that define an area, station to
station, within which the commands that follow it will be processed.

3. The begin bracket { and end bracket } signify the beginning and end of
variable settings. The settings should follow if statements.

For Alternate Side Slopes, Special Ditches or Benching along
Roadway:

1. Copy the lines of text between the lines that contain the “begin” comment
and the “end” comment. The copying should begin with the line
containing the “if statement” and end with the line containing

the end bracket “}”. Make a copy for each “station to station” area
needed.

2. Paste these copies at the end of the file after the comment “/* Add all
changes below this line */”

3. For each area with different settings,

a. Change the station ranges (and region #'s if needed) in the “if statement”
text line.

b. Set the variables as needed for that area on the LT or RT.

c. Ifit's for the left only, then delete the lines of text for the RT. If it's for the
right only, then delete the lines of text for the LT.

When a variable file (Var***.x) is modified for use by a specific roadway it will be
necessary to rename it (Example: VarMainline.x). That way it will not be overwritten
or used on the wrong roadway. Once this file is modified and re-named, replace the
original variable criteria file associated with your roadway in the GEOPAK Proposed
Cross Section dialog with this new one.

Any values which need to be applied on the entire roadway can be set in the
Define Variables section of the GEOPAK Proposed Cross Section dialog.
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14e. Variable Criteria File Editing

1) Access the GEOPAK Text Editor from the Road Tools task group.

(@
Text Editor]__

Special Design Case 1 - Application

2) Using the File drop down, open the variable file Var4LaneDmed.x located in
your project directory. Scroll down until you see the section for Alternate Side

Slopes as shown below:

I\ Text Editor: ... WR5PoplarCriYard4lanedmed.x

File Edit Criteria

Nela

3 || @] o]

FfFAlternate Side Slope Begin

if station »= 0+00.00 B 1 and station == 239553+435_33 B 1 then
{

_d FixedCutSlopeLT = 3:1
_d FixedFillSlopeLT = 21
_d FixedCutSlopeRT = 21
_d FixedFillSlopeRT = 3:1
_d MaxCutSlope = 2:1
_d MaxFillSlope = z:1

}

lAlternate Side Slope End* /s

| |Line: 1

|t 1

The instructions for editing variable criteria files shown on the previous page are also

given in each variable criteria file.

3) Following the rules stated for editing this file, copy the alternate side slope section
twice to the bottom of the file and edit this area of the variable file so that it looks as

follows:

if station >= 289+00 R 1 and station <= 292+00 R 1 then

{
_d_FixedFillSlopelLT = 2:1

if station >= 293+00 R 1 and station <= 297+00 R 1 then

{
_d_FixedFillSlopeRT = 3:1
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}
Special Design Case 2 - Application

Exercise 14

4) Scroll back up until you see the section for Special Ditches as shown below:

I Text Editor: ... \SR95PoplarCri¥ar4Lanedmed.x
File Edit  Criteria

nlza

b @ o]~

f*Special Ditch Begin

if station »= 04+00.00 R 1 and station <= 3533534535.55 R 1 then
{

_s_LTDitchfenterline = "Mone"

_5_LTDhitchlProfile = "Mone"

_d LThitchMinDepth = 0

_&s LTDitchatTose "Nt

_=_LTDitchatTop "M

_d LTDitchWidch

_d LTDitchForeslope

_d LTDhitchBackslope

_=_LTFillslopeatToe N

_d LTTOCEerwWidch = 10

_d LTTOCBermSlope = -0z
o]
[z}
1

=Moo
e

_d LTLWHeyholeDepth =
_d_LTLWEeyholeWidth =
_d LTLWKevholeSideflp =
_5_LTDitchInPlan = o

_s RTDitchfenterline = "None"
_=5_RTDitchProfile = "Mone "
_d BTDitchMinDepth = O
_=_RIDitchatTos = "M

_s_ RIDitchatTop = "N

_d RTDitchWideh =
_d RTDitchForeslope
_d_RIDitchBackslope
_s RTFillslopeatToe
_d RTTOCRBermWidch = 10
_d RTTOCEermZlope = .oz
_d_RTLWKEevholeDepth = 0
_d RTLWKeyholeWidth = 0
_d RTLUEeyholeSideSlp =1
_=s_RIDitchInPlan = "H

i;

Special Ditch End*/

| [Lire: 234

[Eat 1

5) Following the rules stated for editing this file, copy the special ditch section to the

bottom of the file and edit this area so that it looks as follows:

if station >= 300+00 R 1 and station <= 309+00 R 1 then

_d_LTDitchMinDepth = 4
_d_LTDitchWidth = 6
_d_LTDitchForeslope = 6:1
_d_LTDitchBackslope = 2:1
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_s _LTDitchinPlan = "y
}

6) Sometimes, GEOPAK has trouble reading the last line of a criteria file so add a few
blank lines at the end of the file to ensure processing without errors.

7 Using the File drop down in GEOPAK text editor, use Save As to save your
changes as SR95Var4LaneDmed.x.

! Text Editor: ...A\SR95VardLanedmed. bak E”E|E|
File Edit Criteria

ML=

R

f* Add all changes below this line */f &

if station »= Z22400 B land station <= 222400 B 1 then
{
_d FixedFillZlopeLT = Z:1
}

if station »= Z93400 B 1 and station <= 237400 B 1 then
{
_d FixedFillZlopeRT = 32:1
}

if station == 300400 B 1 and station == 303+00 B 1 then
{
_d LTDhitchMinbepth = 4
_d LThitchilidth = &
_d LTDhitchForeslope E:1
_d LTDitchBackslope -1
_=_LTDhitchInllan = MA

Line: 221 Cal 14
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Special Design Case 3 - Application

8) Since this scenario is in a section of our project covered by the typical SLNUS, we’ll
need to use the appropriate variable file to make our changes.

Using the File pull drop down in GEOPAK text editor, open the variable file

Varu5LaneShlds.x located in your project directory. Scroll down until you see
the section for Side Slopes as shown below:

I Text Editor: ... \SR95PoplarCri¥arUSlaneShids. x
File Edit Criteria

hlzlal ¥e

B o[~

FrAlternate 2ide Zlope Begin

if station == 0400.00 B 1 and station <= 2335433 .93 PR 1 then
{

_d FixedCutZlopelT = 3:1
_d FixedFillSlopeLT = 3:1
_d FizedCutZlopelT = 201
_d FixedFillZlopeRT = 3:1
_d MaxCutSlope = Z:1
_d MaxFillSlope = Z:1

t

lAlternate 3ide Slope End*/

| [Line: 1 |l 1

9) Copy this section to the bottom of the file and edit this area of the variable file so
that it looks as follows:

if station >= 328+25 R 1 and station <= 347+50 R 1 then

{
_d_FixedCutSlopelLT = 3:1
_d_FixedFillSlopelLT = 3:1
_d_FixedCutSlopeRT = 3:1
_d_FixedFillSlopeRT = 3:1
}

10) Using the File drop down in GEOPAK text editor, use Save As to save your
changes as SR95Varu5LaneShlds.x.

11) Exitthe GEOPAK text editor.
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14f. Re-Assigning Variable Criteria Files

1) Return to the Proposed Cross Section dialog and under Shape Clusters select the
Shape Cluster identified by Chain=SR95, Tie/PGL=-24 and Profile=SR95.
Ef Proposed Cross Sections - Final
File
5 DG File Chain Tie/PGL Profile
Pattern -
g -Typlcal
Existing Ground SR95 24000000  SR95 -
apes 5R95 0.000000 SRA5 |
Shape Clusters SR95 LTPGL SRIE W 5
Define DGN Variables Gk
Deefine Y ariables Chain: |SR35 v | J3|Profile: [sRas v
Flat Parameters ) :
Ditareas Apply Profile at: | Tie % | -24.000000 |
[ 4dd | [ Modity | [ Delte | [ Up | | Down |
Side Slope Conditionz
RT where sta »= 287+0000 R 1 and sta < 316+75.00R 1
[ Define ] [ bd iy ] [ Delete ] [ Up ] [ Do
Criteria Files
M ame D escription -
Wardlanedmed.
pavernent. s F
shoulder.» bl
[ Add ] [ Delete ] [ Up ] [ D vy ]
2) At the bottom of the dialog below the Criteria File list, press Add and the following

dialog will appear.

I [ 5 5
fa! Criteria

Directary: C:\Projects\RoanetSR95PoplarCrt, [m
Files Descrption 2
CAGEin. = £" Monkountable Curb & Gutter

cazelzlopes.x Caze 1 variable slopes-Special Ditches-Benching-Fived Slopes
caselslopesClG.w  Casze 1 varable slopes[CEG]-5Special Ditches-Benching-Fixed... —
insideshoulder.» Inzide 5houlder

mediandeph.« Deprezzed Median 61 Slopez

pavement.s Pavement & Subgrade w Widening

shaoulder.x Outside Shoulder bt

Done

NOTE:

Use the Select button at the upper right of the dialog if you need to change paths

to your project working directory.
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Exercise 14

3) Highlight the new variable file SR95Var4LaneDmed.x and then press the To

Criteria button or double-click on the file to add the file to the Proposed Cross
Section Criteria File list.

i Proposed Cross Sections - Final

File
5 DGM File Chain Tie/PGL Prafile o
Pattern -

e -Typlcal
E sisting Ground SRI5 24000000  SR9S :
Shapes SRI5 0000000 SRS5
=hape Clusters SR95 LTPGL SR95 hd Scan
Define DGH Y ariables
Eleft'rl"je Va"atbles Chain: |5R95 v | 8] Profile: [5R35 v |

ot Farameters ! -
e Apply Profile at | Tie »| | -24000000 |
[ #dd | [ Modity | [ Delete | [ Up | [ Down |

Side Slope Conditions
LT where sta ; 7

RT where sta >= 287+00 00 R 1 and sta < 316+75.00R 1

[ Define ] [ b codify ] [ Delete ] [ Up ] { Down

Criteria Files
M arme D escription =
shoulder.x
cazelzlopes.s =
SR35VardLanedmed. = 4 Lane Depressed Median Roads Variables b
Delete ] [ Up ] [ D anary ]
4) Highlight the new variable file and press the Up as many times as needed to

move the file to the top of the Criteria File list.

Critenia Files

Dezcription
SR8V ardl anedmed.x 4 Lane Dep
Yardl anedmed.
pavemnent.x

| Add | | Delste

NOTE:
Since cross sections process from left to right and variables must be defined before

other criteria files can be processed, then the variable criteria file must be first in

the left slope condition or in some cases where there is no left slope condition, first
in the right set up.
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5) In the Criteria File area highlight the original variable file, Var4dLaneDmed.x at the
top of the list and press Delete.

6) Answer Yes to the following dialog prompt and the original variable file
Var4LaneDmed.x will be removed from the list.

‘) Delete this criteria File?

7 Select the Shape Cluster identified by Chain=SR95, Tie/PGL=LTPGL and
Profile=SR95.

8) Repeat previous steps 2-6 to add the new variable file SR95Var4LaneDmed.x
and delete the old variable file Var4LaneDmed.

9) Select the Shape Cluster identified by Chain=SR95, Tie/PGL=0 and
Profile=SR95.

10) Repeat previous steps 2-6 to add the new variable file
SR95Varu5LaneShlds.x and delete the old variable file Varu5LaneShlds.x.

11) We are now finished adding criteria files so can click on the Done button on the
Add Criteria dialog.

NOTE:

When replacing variable files, never delete the original file first. Values that have been set
under Define Variables will be re-initialized to their original default values so that you would
have to set them again for your project.
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Exercise 14

149. Processing Final Proposed Cross Sections

1)

2)

3)

4)

5)

At this point, we are ready to process our final proposed cross sections. From the
Proposed Cross Sections dialog, select drop down option Files — Run.

Select Screen Only and de-activate the Pause on Each Section toggle.

Press Apply.

When cross sections finish processing, close the Proposed Cross Sections dialog
box and click Yes to save your run when prompted.

Review your proposed cross sections using XS Navigator. Check the changes that
have been made since we originally ran them including:

2:1 slopes behind the guardrail on the left (289+00 - 292+00)

Type 38 guardrail terminal pad widening on left at 10:1 slope (292+00 — 293+50)
3:1 side slopes on the right (293+00 - 297+00)

Special ditch on the left (300+00 - 309+00)

Superelevation on our 2 horizontal curves (307+74 — 323+55) (330+66 —
337+95)

Transition area from 4 lane divided to 5 lane undivided (316+75 - 328+25)

3:1 side slopes on left & right in the urban section (328+25 - 347+50)

Open the Proposed DGN file ROSR95Proposed.dgn and review your slope
lines in the following areas:

Slope ties pulled inside of existing R.O.W. on right (293+00 - 297+00)
Special ditch on the left (300+00 - 309+00)

Slope ties pulled outside of cemetery area on the right (336+00 - 338+50)
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Exercise 15

15 Earthwork

Now that we have final cross sections, we can calculate earthwork for this roadway.
In the first part of this exercise, we will go through the procedures to calculate cut &
fill quantities where only earth is involved. In part 2, we have a set of cross sections
pre-defined on which rock lines have been plotted and some deep cut benching has
been developed for the roadway. We will use this data set to process some
earthwork where multiple soil types are involved.

NOTE:
Several special non-roadway typical sections are available for plotting rock lines,
topsoil lines, existing pavement or un-suitable material onto cross sections using the

proposed cross section tool. In the typical list their names all start with P_ (for plot).

15a. Earth Only

1)

2)

Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95MainlineXSections.dgn
Access Project Manager.

Choose Earthwork from the Project Manager dialog and create a new run
named SR95.

"7} Farthwork - SR95
Eile

=5 DGM File

Soil Types

E artbomark, Shapes
Cutput Format
Add/Subtract Volurme
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quantity
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3) Populate the XS DGN File section of the dialog as shown below (most settings
should fill in automatically from our working alignment definition):

NOTE:

W71 Earthwork - SR95

File
<5 DG File
Sail Types Tolerance:
E arthwork, Shapes : ;
Output Format Yertical Search Distance:
Add/Subtract Wolume B azeline:
Centroid Adjustment : —_—
ElipAiaas Begin Station:
lgnore Areaz End Station;
Sheet Quantity

#5 DGHM File: | ROSR35M ainlinesS ectionz. dgn ﬂ

0.01 0000
250.00
SR35
205+00.00 F 1
347+89.04R 1

The Vertical Search Distance should never be set at a value greater than 1/2
the distance between cross sections. In our cross sections, that offset distance is
500 feet so we use 250 feet.

If set greater than that, it is possible graphics for one section will be read by the one
before or after it. If your graphics go past this half way point, then cross sections will
need to be re-generated at a larger distance apart so that the vertical search

distance can be set at a higher value.

4) In the Soil Types section of the dialog, create the following classifications and soil
types utilizing the parameters detailed in the table below.

Class

Soil Type

Search Criteria

Existing Ground

Earth

Use Working Alignment Definition

Proposed Finish Grade

Earth

Use Working Alignment Definition

Shrink and Swell factors are set under the Multiplication Factors section.
Factors are based on 1 so for a shrinkage of 15% you would set the value 0.85. Set
the Multiplication Factor for Roadway Excavation with a value of 0.85. Once a

definition is set click the Add button.

NOTE:

If topsoll stripping is desired under fills then you must define Excavation Limit
lines in this section. It is the only class that is not an actual soil type. Excavation limit
lines are placed by default at slope tie-ins on T.D.O.T. cross sections. The topsoill
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Exercise 15

line itself should be defined as an unsuitable material so that it would not be used as

fill material.

1} Earthwork - SR95
File

%5 DGM File | Sol Type Itsms

o

Sail Tupes | Exizting Ground

E arthwaork, Shapes [ |IFropozed Finish Grade
| Output Format
| &4dd/Subtract Valume
| Centroid Adjustment

Skip Areas
|gnore Areas Search Criteria
S heet u".‘anm:".' 2! IJze Wworking Alignment Definition
Clazz | Propozed Finish Grad % |
Sail Type: :_I_Ear_th_ ] Lv Mames: DESIGM - EARTHWOR J
Multiplication Factors Ly Numbers: J
S Colaors:
Foadway Excavation; | 0.850 J
] ) p— Stylez: 0 J
Subsoil Excavation: | 1.000 :
L Wweights: 0.4 J
Fill: | 1.000
B Types 3-4 J
| Add | [ Delte | [ Modify |

In our case, we are using the Working Alignment Definition to define the
symbologies of our materials. If we were not using the Working Alignment Definition,
we could manually define the symbologies using the settings in the Search Criteria
portion of the dialog. When using these settings, there are also three additional

buttons to help you.

Match Will prompt you to identify an element. Once you do, it will fill in the
symbology settings with the symbology of the identified element.

Display Will highlight all elements in the design file matching the set

symbology.

Reset Will clear all symbology settings.
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5) In the Earthwork Shapes section of the dialog, Toggle on Draw Earthwork
Shapes and Stratify Shape Color. Double click on the symbology review
area to open the Set Feature dialog.

"1} Earthwork - SR95
File

S OGN File Crraw E arthwwiork. Shapes
Sail Types Stratify Shape Calar

E arthwwork, Shapes
COutput Format
Add/Subtract Volurne
Centroid Adjuzstment
Skip Areas

lgnore Areas

Sheet Cluantity

Populate the dialog with the parameters as shown below. The level name is
DESIGN - EARTHWORK - Shapes

Set Feature

Symbology
Level |DESIGM - EARTHWI v |
Color: |M 1 v |
Style: | ——— 00 v |
WWeight: |— o v|

6) Set the Output Format as shown below.

7! Earthwork - SR95

File
%5 DGM File Accurnulate Adjusted Vaolume Colurnn
Soil Types Accumulate Unadiusted Yolume Calumn
E arthumork, Shapes : i
Cutput Format [] Calculate only between Excavation Limits
Add/Subtract Yolume End &rea Decimal Flaces
Centroid Adjustrment
Skip Areas Excavation
lgniore Areas .
Sheet Quantity Fil

L[]

Use the arrow buttons (< or >) to change the format to Excavation and Fill.
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Exercise 15

7) Skip down to the Sheet Quantity section and toggle on the Write Sheet
Quantities File.
Name the file SRO5Earth.txt. Add the following columns to the file with
Decimal Places = 0 and Total Quantity Length = 10.
After setting values at the bottom, click Add to set them up in the list box.
Col. Soil Type EW Operation Quantity Type +/-
1 Earth Common Exc End Area +
2 Earth Fill End Area +
! Earthwork - SR95
File
%5 OGM File "wirite Shest Quantities File
Soil Types ASCI File: | SR9SE arth, bt
E arthwiork, Shapes ; 5 | = 2 g o |E
Dutput Format Decimal Places [E' T otal Quantity Length | 10 7‘
Add/Subtract Volume - - -
Centroid Adjustment Colurnr Soil Type E arthwork. Operation Quantity Type +/-
Skip Areas 1 Earth Cormmon Exc End Area +
lgnore freas 2 Earth Fill End Area +
S heet Quantity
| 2 »| Earth | Fil | End Area s + s
| Add | | Delete | [ Modify |
8) Using the Files > Run drop down option, run the earthwork for the proposed cross

sections. Place your output into a log file as shown in the dialog below and Pause
on Each Section. Click Apply to start processing.

) Earthwork

Cluatpat

| TologFile | | SR9%earth.log i

Pause On Each Section
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9)

10)

If the Pause on Each Section is off the Disable View Update option can be used
to eliminate view updates which will reduce the required processing time. This can
be an excellent time saver on larger projects.

You will have to skip the first few sections and the last section where there are no
proposed cross sections.

) Earthwork Enron Message

Station = 285+00.00

#5-MOPROP Mo proposed sz elements at this station.
Unless comected, results of thiz run will not reflect
crozs-gection data for thiz station,

%Walue | 0.000000 Y¥4alue [ 0.000000
[ Feda ] [ Skip ] [Skipﬁlll [ Abort ]

If you ever encounter a spot where it says the proposed does not tie with the
existing, use MicroStation’s Zoom In and click the DP button provided on the
earthwork warning box. You will zoom in on the problem spot. If it is between 2
proposed cross section elements, check their symbology to make sure they are
correct. If it is at the ground tie in, check to make sure they do in fact intersect.

You should never use the Skip button shown above in bridge or other areas where
you do not want earthwork. Instead use Skip Areas & Ignore Areas as described
later in this chapter.

After reviewing the first section at 287+00, turn off the Pause On Each Section
option and click Continue.
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11)

12)

Exercise 15

COMPUTING EARTHWORKES FOR EAZELINE
COMPUTING EARTHWORES FOR JOE = 101
FOBRMING LIST OF HSCELLS
EECINNING EARTHWORKES COMPUTATION
]

Material Name
Station

(=q.

Z287+00_.00 EARTH
Excavation 37
Fill 2

[] Criteria Wiewer
[] Pauze On Each Sec

End Areas

= ZR3E

Tolumes
ft.)  fou. wdl)
4 u]

g u]

tion

Tnadijusted Adjusted
Tolumes

Mulc
Factor

(o yd. )

[] Dizable Yiew Update
[] taintain Relative window

1! Process Cross Sections Display D|§|@
P

Ma==
Ordinate Tnadj Vol

Aoccun

fow. d.

When processing is complete, exit the Earthwork dialog and save your run.

Review the file SR95earth.log using the GEOPAK Text editor. Grand totals and
Balance points are listed at the end of the report.

I\ Text Editor; ... SR95PoplarCrisR95earth. lo

g

Eile Edit Criteria
u | R
Dlzlal &|e@] »]~]
COMPUTING EARTHWORES FOER BASELINE = SRSE s
COMPUTING EARTHWORES FOR JOE = 101
FORMING LIST OF MECELLE
[EEGCINNING EARTHWOLREZ COMPUTATION
]
Material MName End Areas Tnadjusted Adjusted Malt Mas= Accum Accum
Station Tolumes Wolumes Factor Ordinate Tnadj Wol Adj Vol
(sq. ft.) ol yd ) fou. wdoo (o o) (o, ydl )
Z27+00.00 EARTH
Excavation 374 o] u] -2 o o]
Fill 98 o u] .00 u] o o
287+50_00 EARTH
Excavation a0a &30 E3E _8& &30 LE3E
Fill 13 143 143 _oo 39z 143 143
Z22+400.00 EARTH
Excavation leg 439 373 .8k 1063 s08
Fill ioo 144 144 _oo 621 za7 287
Z88+50_00 EARTH
Excawvation 79 Zz23 154 .8k 1233 110z
Fill zZE7 jcich 23l ] 424 3R] £12
289+00_00 EARTH
Excavation 3c} 122 104 .8k 1470 1206
Fill 37z L8z 3= _oo & 1z00 1z00
Z25+E0.00 EARTH
Excavation 45 ol 77 -2 1511 lz23
Fill &0z 03 S03 -oo —-820 2103 z103 Vv
Line: 1 Cal 1
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13)

NOTE:
The log file is the earthwork documentation to be submitted with plans when turning
a job in for construction. This file can be printed on letter size paper from

NOTEPAD in landscape mode.

Review your cross sections using XS Navigator. Notice that GEOPAK has placed
shapes onto your cross sections representative of the calculated earthwork areas.
These shape areas can be measured to verify earthwork areas if desired. Turn fill on
to see where cuts and fills are.

15h. Earth with Rock

1)

2)

3)

In the second part of this exercise, we’ll compute earthwork for a dataset containing
rock. To save time going through this exercise, we have already plotted rock lines in
on the cross sections.

Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\RockEarthworkXS.dgn

Access Project Manager.

Choose Earthwork from the Project Manager dialog and create a new run
named SR95rock.

Populate the XS DGN File section of the dialog as shown below:
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E Earthwork - SR95rock

Exercise 15

File

Soil Tupes

E arthwork, Shapes
Cutput Farmat
Add/Subtract Volurne
Centroid Adjustrment
Skip Areaz

lgnore Areaz

Sheet Quantity

7% DGM File #5 DGH File: | oplarCriyRockE athwark<S.dan | Q

Tolerance: LELQ‘@:I_DD

Yertical Search Distance: I 500.00

Baseline: | SRI5

Begin Station: | 292+0000R 1

End Station: | 333+00.00 F 1

4) In the Soil Types section of the dialog, create the following classifications and soil
types utilizing the parameters detailed in the table below.

Class Soil Type Search Criteria
Existing Ground Earth Use Working Alignment Definition
Proposed Finish Grade Earth Use Working Alignment Definition
Existing Suitable Earth Toggle on Level, Style & Weight

Reset then Match Top of Rock line
Existing Suitable Rock Toggle on Level, Style & Weight

Reset then Match Bottom of Rock line
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’_..'.. Earthwork - SE%5rock

Eile
%5 DIGM File Soil Type ltems
Soill Types E xizting Ground
E arthwaark, Shapes E sisting Suitablel
Output Farmat E xizting Suitable2
AddSubtract Wolurne Fropogzed Finizh Grade
Centroid Adjustremt
Skip &reaz
|grare .-i‘-.reas. Search Criteria
Sheet Quantity

Class | Existing Suitable v |

Lv Mames: | - Bottomn of Rock Laper |g
|
|

|

|
Styles: |EI ! ]

|

|

Soil Type: | Rock |

kuliplication Factors

Foadway Excavation: | 1.200
Subzoil Excayation: | 1.000

(M UOREOOR

_ Weights: | @
Fill: | 1.000 = | j
b atch ] [ Dizplay ] [ Reset ]
| Add | | Delete | | Modiy |

For the Rock soil type, set the Roadway Excavation Multiplication Factor
to 1.2 (20% swell).

For the Earth soil types, set the Roadway Excavation Multiplication Factor
to 0.85 (15% shrinkage).

NOTE:

The most important concept to pick up as you set these Soil Types is that any lines
found beneath the top of existing ground define the limits of the soil type
above them.

In the example we are working, the top of the rock is specified as soil type Earth
which is the soil type above that line.
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Exercise 15

5) In the Earthwork Shapes section of the dialog, Toggle on Draw Earthwork
Shapes and Stratify Shape Color. Double click on the symbology review
area to open the Set Feature dialog.

) Earthwork - SR95rock Z”§|E|
File

55 DEM File Diraw E arthwwark Shapes

Sail Types Stratify Shape Color
E arthwork, Shapes

CQutput Format
Add/Subtract VYolume

Centroid Adjustment
Skip Areaz

|gnore Areas

Sheet Cluantity

Populate the dialog with the parameters as shown below. The level name is
DESIGN - EARTHWORK - Shapes

Set Feature

Symbology
Lewel: |DESIGN -EARTHWI v |
Color: |9 1 v |
Style: | 1] w |
Weight: | 0 v |
[ ] ] [ Cancel l

6) Change the Output Format as shown below.

J: Earthwork - SE95rock

File
%S DGEM File Accurnulate Adjusted Yolume Column
Sail Types Accumulate Unadjuzted Yalume Colunin
E artbwwark, Shapes F
Output Format [] Caleulate only betwesn Excavation Limits
Add/Subtract Yolume End &rea Decimal Places
Centroid Adjustment
Skip Areas Excavation
|gnore Areas .
Sheet Quantity Fill
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7) Skip down to the Sheet Quantity section and toggle on the Write Sheet
Quantities File.

Name the file SRO5Rock_Earth.txt. Add the following columns to the file with
Decimal Places = 0 and Total Quantity Length = 10.

Col. Soil Type EW Operation Quantity Type +/-
1 Earth Common Exc End Area +
2 Rock Common Exc End Area +
3 Earth Fill End Area +

T.. Earthwork - SE95rock

File
%% OGM File "wirite Sheet Quantities File
Soil Types A5 File: | SR95R0ck_Earth xt | E
Earthwork Shapes : = i —
Output Format Decimal Places [EI_V| Total Quantity Length | 10 7‘
Add/Subtract Valume - - -
Centroid Adjustment Colurnr Sail Type E arthwork Operation Quantity Type +/-
Skip Areas 1 Earth Common Exc End Area +
Ignare Areas 2 Fock Cornrmon Exc End frea +
S heat Quantity 3 Earth Fill End Area

|3+ Earth ~ | Fil | EndArea v| + v

[ add | | Delete | [ Modiy |

8) Using the Files — Run drop down, run the earthwork for the proposed cross
sections. Place your output into a log file as shown in the dialog below and click
Apply to start processing.

! Earthwork
Cluatpat

| TologFile »| | SR95mock.log i

[] Pause On Each Section

[] Dizable Yiew Update
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9)

10)

11)

Exit the Earthwork dialog and save your run.

Review the file SR95rock.log using the GEOPAK Text editor.

Exercise 15

I} Text Editor: ...\SR95PoplarCriSR95rock. log

File Edit Criteria
D|zlal &|w@ <]~
COMPUTING EARTHWOPES FOR BASELINE = SR9E S
COMPUTING EARTHWORKE FOR JOE = 101
FOPMING LIST OF XSCELLS
[EECINNING EARTHWORES COMPUTATION
uf
Material Name End Areas Tnadjusted Adjusted Mulc Macss Acoum Acoum
Station Tolumes Volunes Factor Ordinate Unadj Vol Adj Vol
f=g. £t} douw ydo) o fow. wdl) fou. ydo) fou. ydl)
Z52+00.00 EARTH
Excavation 1379 o] o] .2k u] o]
Fill a a o .oo o 1) a
ROCE
Excawvation 735 o ul -Z0 u} o
Fill 0 0 o) i) o] a] 0
E9Z+450_00 EARTH
Excavation 1396 ZLED z184 .8k 2563 Z184
Fill 0 0 o) i) zlgd a] 0
POCE
Excavation 894 1LE4 1877 -0 1554 1877
Fill a a o .oo 4061 o a
Z53+00.00 EARTH
Excavation 1376 ZLE7 z218E _8kL 5136 4356
Fill a a o .oo 6243 o a
ROCE
Excavation 273 1734 EOEL1 20 288 Z2EE
Fill a a o .oo 8324 o a
Z93+4+50_00 EARTH
Excavation 1364 EE3T E1EE -1 TETE EEEEZ
Fill 0 0 o) i) 10450 a] 0
ROCE
Excavation 1109 1933 Z3E0 .20 5231 6278
Fill u} u} o] _od 1z800 u] u} et
| [Lire: 1 [Eat 1

Review your cross sections using XS Navigator. You should see that rock cuts are
figured separately from earth cuts.
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15c. Skip Areas & Ignore Areas

The most common use of Skip Areas and Ignore Areas is to stop earthwork

end areas & volumes from being calculated in bridge areas. You cannot use the on
the fly Skip option to accomplish this. If you click Skip at any station that earthwork

processing stops, then the station is skipped but earthwork will still be calculated
across the station which was skipped.

This information is provided for review and reference only.

In the SKkip Areas dialog, set up the begin and end stations of the bridge as a
skip area to control the limits of earthwork volume calculations. Cross Sections at
these stations must be cut with the proposed roadway placed on them in the cross
section DGN file in order for Geopak to correctly calculate the earthwork.

I} Earthwork - bridge B|§|@
Eile:
%5 DN File | [ ProcessSkipAieas
|Sail Types | Begin Station Erd Station
|Earthwiark. Shapes 290+25.00 R 1 291+25.00R 1
| Output Farmat

|&dd/Subtract Volume
| Centroid Adjustment
|

|lgnore Areas

| Sheet Huantity

Begin Station:

Erd Station: | |
i | Delete | [ Modiy |

[

To get GEOPAK to completely ignore the proposed bridge cross
section stations, we must set up both Skip Areas and Ignore Areas.

We do not need end areas calculated at proposed bridge cross sections so we also
need to set up the Ignore Areas section of Earthwork. The station range should

be set to the first station beyond the beginning of the bridge and the last station
before the end of the bridge.

K1) Earthwork - bridge

File

XSDGNFlIe Process [gnore Areas

| Soil Types | Begin Station End Station
|Earthwork Shapes ZAME0O0RT  291+0000F 1
| Output Format

| s/ Subtract Yolurme
| Centroid Adjustment

| Skip Areas
flanore Areas

| Sheet Quantity

Begit Statiot:

End Station: |

Add ][ Delste ] [ Modify

15-14 Earthwork GEOPAK Road Course Guide



Exercise 15

In proposed cross section runs, the station limits for the proposed bridge deck
should be set to be greater than the begin bridge station and less than the end
bridge station. The cross sections at the begin bridge station and at the end bridge

station should show the proposed roadway with slopes not the bridge
deck. The begin and end stations are used for volume calculations with the cross

sections before and after the skipped area.

LT where sta > 290+25.00 B 1 and sta < 291+25.00 B 1
|RT where sta > 290+25.00F 1 and sta < 291+25.00R 1
Drefine ] [ b cucdify ] [ Delete ] [ Up ] [ Do
Criteria Files
Hame Descr.ipt.iu:un
| arBndge.« Bridge Y anables.
Bridgelieck. = Bridge Deck.
[ Add ] [ Delete ] [ p ] [ Doy

When set up and processed correctly, the Skip Area station range is shown in the
earthwork log file but the earthwork volume totals shown at the begin and end
station of the bridge are the same. Due to the settings made in Ignore Areas, no end
area data is given for the stations between the begin & end.

Fﬂ Process Cross Sections Display E“El@
e

Z85+50.00 EARTH
Excavation 2085 &35 E43 0.85 - BEEEZ
Fill 396 37 37 l.00 ELEE 37 37
Z304+00.00 EARTH
Excavation 2861 EE1 462 0.85 23432 7050
Fill g5.6 116 11l& l.00 6937 153 153
SEIP STATION PAMGE = Z904ZE5.00 to
Z314Z5.00
£30+z5.00 EARTH
Excavation Z7a.0 26l ZEZE 0.85 ga04 731z
Fill 110.% al al 1.00 T0ER 244 244
£31+z5.00 EARTH
Excavation I69.5 u] u] 0.85 ga04 731z
Fill 126 u] a 1.00 T0ER 244 244
£31+50.00 EARTH
Excavation 410_5 36l 207 0.85 g965 7&l3
Fill a.o E E 1.00 7362 ZE0 ZE0
Z3Z+00.00 EARTH
Excavation LEEE. B g9k -1 0o.g85 860 8379
Fill a.o u] a 1.00 21z3 ZE0 ZE0 o
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Exercise 16

16. Cross Section Sheets

1)

2)

In this exercise, we will take our proposed cross sections and earthwork end areas
calculated in the last exercise and put them on sheets.

NOTE:

GEOPAK'’s Cross Section Sheet layout tool attaches each cross section as a
reference file. As long as no major changes in the proposed profile are made, any
updates done to the original working cross sections will be reflected on the sheets.

Open the following MicroStation file:
C:\Projects\Roane\SR95PoplarCr\ROSR95MainlineXSSheets.sht

NOTE:
When creating a new cross sections sheet design file, always use the seed file

SeedXS.dgn. This file has special settings which are different from the normal
seed2d.dgn DGN seed file. This is required for proposed cross section design files
and should be used for cross section sheet design files as well to ensure correct
scaling of text, sheet cells, etc.

Access Project Manager.

Choose Cross Section Sheets from the Project Manager workflow dialog and
create a new run named SR95. The Cross Section Sheet dialog is displayed.

) Cross Section Sheet Composition: default.xssl

File
Active Cross Section Sheet: [%S SHT w0 CL v
#5 DGN File i ®5 DG File: | C:\Projects\R oane\3 R95PaplarCriF g
Sheet DGM File i
#5 Bazeline: |5R95 w

Sheet Dimensions / Cell
#5 Search Criteria Beqin Statior: | 285+00.00 K 1
i el End Station: | 347+89.04 R 1
targing and Spacing

Station Labels

Offzet Labels hd

GEOPAK V8i (SELECT Series 2) Cross Section Sheets 16-1



3) Go to the drop down option File > Sheet Library > Attach. When prompted go
to T.D.O.T.’s Geopak Standards directory C:\Users\Public\Geopak Standards and
load Roadwayl0scale.xssl.

Open - C:\Documents and SettingsMl UsersiGeopak Standandsh

&

My Recent
Documents

-

Desklop

|

N

by Metwork,

Look in; | 7 Geopak Standards

[3PC

) ConstCriteria

EﬁCriteria

Culvert10scale,xssl
Culvert20scale, xssl
MetricCulvert100scale, xssl
MetricCulvert200scale, xssl
MetricRoadway 100scale, xssl
MetricRoadway200scale, zssl
Roadway10scale, xssl
Roadway20scale, xssl

File name: |Fh:uau:|wa_l,l1 Ozcale.wssl

4

[ Open ]

Filez of tppe:

" wzsl

vl

[ Cancel ]

As you can see there are sheet types available for 10 or 20 scale, roadway or culvert
cross sections for use on English projects as well as 100 or 200 scale for metric
projects. These files make all non-project specific set up for cross section sheet

generation.
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Exercise 16

4) Make sure that the XS DGN portion is filled out correctly from our working
alignment definition.

! Cross Section Sheet Composition: Roadway10scale.xssl [Z“§|E|
File

Active Crozs Section Sheet; iHDadwa_l,l'l ] w | | Layout Sheets

5 DGN File : 5 DGN File: | (C\ROSR3EMainline<Sections.don | Qf
Sheet DGN File e

Shest Dimensions / Cel #5 Baseline: ’._SH% b

%5 Search Criteria Begin Station: |2§5_+EI_E_I_EI_EI_B] |

—

Sheet Stack Orientation

Sheet Stack Columns

Marging and Spacing

Station Labels

Offzet Labelz v

—

End Station: | 347+89.04R1 |

5) Under Sheet DGN use the browser button to select
ROSR95MainlineXSSheets.sht to place our sheets in. If needed, you can set
the sheet placement point. For this exercise, we will use 1000, 1000. Make sure

the option Detach Existing Sheets before Processing is clicked on so that if
you need to re-generate cross section sheets you will not have to delete old sheets.
The Attachment option should be set to All Sheets In Active Model.

I} Cross Section Sheet Composition: Roadway10scale. xssl B|§|@
File
Active Cross Section Sheet: iF!oadwa_l,ﬂ I w | | Lapout Sheets
#5 DGN Fils | Sheet DGM File: | larCAROSR95Mainlinex55 heets. sht | g
Sheet DGH File : P —
Sheet Dimensions # Cel Horizontal Scale: 1_1 0.00
=5 Search Criteria Wertical Scals: | 10.00 |
Sheet Stack Onentation -
Sheet Stack Columns Sheet Placement Point
Marginz and Spacing [——
bkl Lower Left (m: | 1000.000000 J
Offset Labels b Lower Left v’ [mu): | 1000.000000 |

Detach E xisting Sheets before Processing

(N R o I
LJJ I_-] I ] Attachment: iAIISheetx_-ﬁﬁ:tive tiodel g
I I Y I
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6) Skip down to XS Search Criteria and review the settings which should be set

already and appear as shown. Lv Names and Types should be on. Lv Names

must be set using the wild card symbol (*) due to limited field length and should be
entered as

Default,DESIGN - DRAIN*,DESIGN - LINE*,DESIGN - ROW -
R*,DESIGN - TYPICAL - B*,DESIGN - TYPICAL - F*,DESIGN - TYPICAL
- G*,DESIGN - TYPICAL - R*, DESIGN - TYPICAL - S*,DESIGN -
TYPICAL - T*,*Tops*,*Unsuitable*,SURVEY - GROUND - T*,SURVEY -
GROUND - E*,SURVEY - PROPERTY - R*

1} Cross Section Sheet Composition: Roadway10scale.xssl E'E'@
File
Active Crozz Section Sheet: | Roadwayll w

%S OGM File ”~ #5 Element Search Criteria

=hest DGN File Lv Names: | *SURVEY - PROPERTY -R* | 7
Sheet Dimensions / Cell

%5 Search Criteria | J
Sheet Stack Orientation ] J
Sheet Stack Columns

Marging and Spacing [ J
Station Labels [F] J
itset Lbols % Types: [3457.11192228333 | 7

[ hd atch ] [ Diigplay ] [ Reszet ]
e e ¢
- - Wertical Hange [] Harizontal Search

_/,u_,-,_ ! _‘_,_f']? t Lawwer Lirnit: | 0.00

|pper Limit; | 0.00

NOTE:

These settings are used to find cross section elements and use them to set the
clipping limits for that cross section’s reference. The actual elements shown are
controlled by what levels are turned on in the original cross section file at the time of
sheet generation (cross section reference attachment). In step 12, we will go back to
our working cross section file to make sure the correct levels are shown.
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Exercise 16

7) Skip down to Sheet Stack Columns and review the setting for the Baseline

X Offset. This value is based on inches from the left side of the sheet. If you ever
need shifted cross sections so that left or right has more coverage adjust this value.
Our cross sections need to be centered on the sheet so we can use this as is.

1} Cross Section Sheet Composition: Roadway10scale. xssl

Sheet Dimengionz / Cell
%5 Search Criteria
Sheet Stack Orientation

Station Labels
(ffzet Labels

File

Active Cross Section Shest; |Foadway10
#5 DGM File ~
Sheet DGM File

CoX

(#) Single Stack Bageline ¥ Offzet: | 16.00

() Double Stack :
() Triple Stack L:
() Quadmnuple Stack |:|

v | | Layout Shests

8) Scroll down to Earthwork Quantity Labels. Click on the browser button to
select our earthwork text file which contains our end areas, SR95Earth.txt.

! Cross Section Sheet Composition: Roadway10scale. xssl

File

Active Cross Section Sheet: |Foadway1l

#5 Search Criteria
Sheet Stack Orentation
Sheet Stack Columns

b arging and Spacing
Station Labelz

Offzet Labels

Elevation Labels

E arthwork, Quantity Labels
Sheet Labelz

)

FEX

Label Earthwwork. Quantities

w | | Layout Sheets

1D X Offset ' Offzet Dizplay Plat
1 291 i3 Sample
2 21 1 Sample

Earthwork, Quantity File:

| C:\ProjectzhR oane SR 95FoplarCri S R95E arth. but

a
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9)

10)

Double click on the word Sample under Display for the first item in the list. From
our earthwork exercise we set up item 1 as cut and item 2 as fill so item 1 needs the
prefix CUT. That is the default so we do not need to change what is set. Click OK
to keep the current settings.

EW Quantity Label

Symbology
T HIDESIGN - TrPICAL B
Calor: 0 w
nfeight; | s— w

Teut Preferences e
Set Justification

The | 1.200
Twe: | 1.200 aml.

Ft: |3 3LEROMYMON v
Scale THATw:  » | | 10,000
Angle: | 0.000° =
Farmat
Prefis Saffin
Cut
I ak. ] [ Cancel ]

We set up item 2 as fill so it needs the prefix FILL. Double click on the word
Sample for the second item in the list. Again that is the default so we do not need
to change what is set. Click OK to keep the current settings.

NOTE:

Our most common earthwork set up is just for earth cut & fill which are the default
prefix settings. In other cases such as with roadways that include rock cuts or topsoil
removal there may be additional earthwork data items. In those cases you would
need to specify these prefixes as EARTH CUT, ROCK CUT or TOPSOIL. In some
cases you may have special areas of fill items that might need to be specified such
as EARTH FILL and SOLID ROCK FILL. The setting of these prefixes should be
based on the order in which you set them up when calculating the earthwork.

When you identify the earthwork text file it is reviewed for the number of earthwork
data items and will automatically add controls for any additional items. In those
cases you will need to make all of the settings to control placement location as well
as level, symbology, etc. Use the following as a guideline when you make these
settings:

X Offset: 29.1 Y offset (0.2 increments): .3, .1, -.1, -.3
Level: DESIGN - TYPICAL - Text Color: O Weight: 4

Th & Tw (text height & width): 1.200  Ft (font): 3 LEROYMON Scale: 10
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Exercise 16

11) Go to Sheet Labels. By default roadway cross section sheets are set up to place
project data in the upper right corner as well as a name and the cross section limits
of the sheet in the lower right corner. If you know the project number, it could be

entered at this point.

1! Cross Section Sheet Composition: Roadway10scale. xssl

o

;f_j Lapout Sheets

Label: [

Drizplay:

» Offset: | 0.000000

Somp e

File
Active Cross Section Sheet: :Fh:uad;Na}ﬂ 0

Sheet Stack Onentatian Al l Marme Label ¥ Offzet Y Offzet
fdhee.t Sta':'g S':D'“W”S TYFE R.. 285 2045
Sta't_g'”sl_ar; ] pacing VEAR 20252 2045
ur? 'Dt”L ab IE’S | |PR.. M43 2045
i Set. d fsb | SH... 74 2045
: e‘t’;‘ 'ang '“t.t B MAME 7R
R BEG.. Beg. 3175 .3
Drigital InterPlat = ENEzl Epd o V5183 al

M ame: E_ Type:

| Offset: |

[Sheet Number ¥ |

Dizplay Plat
Sample g
Sample
Sample ﬂ
Sample
Sample
Sample
Sample

0000000 |«

Double click in Label field for the item YEAR, key in the current year and hit
enter. You may wish to expand the column by clicking on the divider line in the

header and dragging to the right.
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4 Cross Section Sheet Composition: Roadway10scale. xssl

CoX

File
Active Cross Section Shest; |Foadway10 v | | Layout Shests
Sheet Stack Drientation S Narme | Label H Offzet | v Dffzet
Sheet Stack Columns
b arging and Spacing ;‘D?E;N 8'5 bl g
Station Labelz F'FE = s ﬁ
Offzet Labels SH".
Elevahion Labels N.-’-‘«.h;'iE
E arthwork, Quantity Labels BEG... Begin Station
RIS — | END.. EndStation 375 |1
Drigital rberPlat (4 < 1 3
Hame: :‘ Tupe: |Sheet Mumnber »
# Offzet; | 0000000 Y Offget; | 0.000000 ﬂ

Lahel |

Drizplay: Somie

Double click in Label field for the item SHEET NO, key in 50 and hit enter.
This value is used as the beginning sheet number.

0 Cross Section Sheet Composition: Roadway10scale.xssl

EEX

File
Active Cross Section Sheet: |Foadway1l w | | Layout Sheets
Sheet Stack Orientation ~ h arne Label * Offzet Y 0
Sheet Stack Columnz TYPE FLOW 285 0 J
H ol Spacy YEAR 22 nz x|
gtrf“ﬂ”LLabbf"ﬁ PROJECTND was  m X
et SHEET NO_ [ B0 Ex
Elevation Labels NAME 3175 75
a”“”” Labeks BEGIN STA  Begin Station 75 |3
o BT B = END 5T End Station NE
Drigital [rberPlat ™ ¢ | 3
Marne: Type: |Sheet Mumber %
% Offzet; | 0.000000 Y Offset; | 0.000000 ﬂ

Label |

Drizplay: Somp e

Double click in Label field for the item NAME and enter S.R. 95 ROANE

CO. and hit enter.
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Exercise 16

1! Cross Section Sheet Composition: Roadway10scale. xssl

File

Sheet Labelz

Sheet Stack Orientation A
Sheet Stack Columns

b arging and Spacing

Station Labels

Offzet Labels

Elevahion Labels

E arthwork, Quantity Labels

Drigital InterPlat Nt

Active Cross Section Sheet: | Roadway10

v Layout Sheets

M ame Label * Offzet Y 0O
T'PE RO, 285 0.
YEAR 2mz 29282 20
PROJECTNO 043 M
SHEET MO N M
SR 95ROANECO. [31.75  [.75
BEGIM 5T4  Begin Station nmE 3
END ST, End Station NFE T
¢ ¥
Mame: | Type: |Sheet Mumber v |

5 Offset: | 0000000

Label: [

Drizplay: Somie

| ¥ Offset: | 0.000000

RE

CoX

B
X

Any of the Sheet Label values can be changed in this manner. Additional items for
annotation can be set in the lower part of the dialog and added with the Add New
Label icon on the side of the list box.

NOTE:

Culvert dross section sheets are set up to place a standard title block layout in the
lower right corner of the culvert cross section sheet.

12)

Before we generate our cross section sheets, open up file

ROSR95MainlineXSections.dgn and use the level filter Sheets - Roadway
Cross Sections to set the levels on in view 1, Save Settings for the DGN file
and then re-open ROSR95MainlineXSSheets.sht.

13)

on the upper right of the Cross Section Sheet Composition dialog.

14)
again.

Process the cross sections onto sheets by clicking on the Layout Sheets button

Check out your sheets and if needed, make adjustments to your settings and layout

GEOPAK V8i (SELECT Series 2)
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0l View 1, Default

@ -lalx -] Al RIE 9] o] ela) &3] G

15) In order to save all settings that have been applied to set up our cross section
sheets we need to save it out as a separate cross section sheet library. Go to the
drop down option File > Sheet Library > Save As ...

2\ Cross Section Sheet Composition: Roadway10scale. xssl E|E|@
File :
| Sheet Library o Mew... Away1n - :
Sheet b attach.. | 3 _
Load Y7 Input File. . By me Label # Offzet Y 0O
; PE R0 285 20.
Save Sethings Sawe As.., &
aFl 2mz2 29252 20 J
Scale Cross Sections | FROJECTMO 3049 20| ﬁ
g SHEETND  ED 31.74 20
MAME 5.R. 95 ROANE 0. | 75
Exit BEGIM 5T&  Begin Station .75 3
'Digital fterPiot _ EMD STA End Station N5 1
< »
Name: | 1 Tope: [Sheet Number v |
X Dftsst: [0.000000 | ¥ Offeet 0000000 | w0
Label:
Drizplay: Lo e
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Exercise 16

16) Navigate to your project folder C:\Projects\Roane\SR95PoplarCr, set the name

to SR95Roadwayl0scale.xssl and click Save. In the future when you come
back to this run, this cross section sheet library will automatically be opened for you.

Save it | 3 SR95PoplarCr v Q2o 3 #
Y |aprojdbs

My Recent
Documents

Deskiop

2

My Documents
-
59
My Camputer
‘b‘] File name: SR95R nadwayl Dscale. wasl Y
-
Mynrﬂit'fﬂo'k Save a3 type: * sl v

17) EXxitthe Cross Section Sheet Composition dialog and save your run.

18) One additional tool for cross section sheets we will look at is the Place and

Annotate Cross Section Sheets program. We have already placed sheets so
we will not need those but here we show its use to place plot borders and additional
project data annotation.

From the Menu Bar in MicroStation, access the following pull down tool:
T.D.O.T. — Cross Sections — Place and Annotate XS Sheets

This tool is also available from D&C Manager at
Drafting Standards — Cross Sections — XS Sheets

Our sheets were placed as shared cells so we need plot borders for them and we
want to add our project number so first click on those 2 options under Placement
Control. Set the total number of sheets to 42 and make sure the scale is set to 10.

Under Annotation, click off all options except Project No. as shown. In the

Project No, keyin field enter 35256-2204-04. It is not necessary to clear the other
keyin fields of their default values.

Under Project Data Location set the option to Line #1.
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Place and Annotate Cross Section Sheets

+ Roadway Cross Sections " Culvert Cross Sections =
Mote: Sheets Placed in stacks of 5, cross section grids
spaced 60° vertically & 60" horizontally at 10 scale
Pl t Control
I_ac:mE; h"" r"" Start Poirk DP ‘
Shared Sheet Ce
Fokal # of Sht A
v Plok Border Bhl 2 | s | {000
v Annakation Sheet Plak Scalel 1n if | 1000
Annotation
| Type | ‘Year v Project Ma. | Sheet Ma.
| const. | 2012 | 3s2s6-2204-04 1
Project Data Location 0% Line #1 { Line #2
| Roadway X5 Mame
| Culvert %5 Sheet Title
Place Graphics Cancel

19)

should now include the project number.

Click on Place Graphics. Look at the upper right corner of your sheets. They

If you check, you should also find a plot borders overlaying the cross section sheet

cells which were placed as shared cells.
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20)

Exercise 16

We have shown this placement of the project number separately from where it could
have been entered in GEOPAK'’s Layout Cross Section Sheets tool on purpose
since this number is often not available at the time of initial sheet generation.

NOTES:

Cross section sheets are placed as shared cells to reduce the file size. Due to the
large number of elements and large numbers of sheets often required, this can
increase the file size tremendously. Shared sheet cells show a plot border which is a
part of the regular cell but since they do not contain the actual graphics, plotting
software will not recognize them for automatic batch plotting which necessitates the
placement of the plot border by itself.

If at some point in the future project numbers or perhaps the year changes, you
should use MicroStation’s Find/Replace Text tool to edit that text all at one time
in a single DGN file or for multiple DGN files use T.D.O.T. Roaddway Design
Division’'s DGN Batch Text Editor.

When preparing the cross section sheets for construction turn in, use the Place

and Annotate Cross Section Sheets tool as shown in the previous 2 steps to
put in the construction project data information with the Project Data Location set to
Line #2.

To prepare cross section sheets for plotting, levels should be set as needed in the
cross section sheet DGN file ROSR95MainlineXSSheets.sht.

Use Level Display to turn off levels DESIGN - SHEET - Plot Shape and
DESIGN - SCRATCH - User 1 in View 1. Save this setting at File — Save
Settings.

Memory Problems when Batch Plotting Cross Section Sheets

Batch plotting large numbers of cross section sheets at one time can cause memory
problems due to the large number of DGN references used.

If you encounter this problem, then either plot fewer sheets at one time or take the
following steps to set up a separate file to plot from.

1. Copy the cross section sheet DGN file.

2. In the copy, open the Reference dialog, highlight all reference files and right
click for or go to Tools — Merge Into Master.
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Tools  Settings

E - 1 ad o] gled @z

3 o e i

¥ 4 Filz Name Medel
Atkach...

Detach

Reload

qf Move
gl Copy
il

il
'_Ei Raotate

Scale

Presentation

| Merge Into Master
Siale | 1.000000
EIT @l ¢

Georeferenced: | Mo

Clip Boundary
Clip Mask,

Fuant=

|| Rotation [ 00°00'00" | Offset [ 1900.00

| [11715.00 |

| Mew Level Dizplay: | Config Yariable  »

3 | & [DESIGN - SHEET -Cur

3. When prompted to Select View For Merge, data point in View 1

4. You may see the following Alert message. If so, click OK to complete the

merge which will eliminate the DGN references.

1 Design

You Have Selected 127 References To Merge Inbo The Current

[] Do not dizplay again.

5. This file can now be used for plotting the entire set of cross section sheets at one
time. If the original cross sections are changed in any way then

this process will need to be repeated.
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Exercise 17

17.Cross Section Reports

In this exercise we will take a look at cross section reports and actually run a
seeding quantity report from our cross section graphics.

1) Open the Microstation file
C:\Projects\Roane\SR95PoplarCr\ROSR95MainlineXSections.dgn
Access Project Manager.

2) Select Reports and XS Quantities.

From the XS Reports dialog, select the User — Preferences option.

Axs.. E)0K
User

Preferences |F

fu memerrp AED
DTM Input File =
[ DTM Proposed 30 A
HEES O]
, il
HEC RS O

—FTE Tolerance: | 0100000
kel Fiadius of Display Circle: | 4.000000
Radial Staking [] Adiust Dutput File Extension Accarding to Repart

RT40

Seeding
Slope Stake
Staking Detail
WSPRO
#5 List

[] Hilite
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NOTE: Road Tools a0 = E -~
XS Reports can also be accessed from the (E i <D g‘_‘:@ 2
MicroStation menu bar drop down location [[r%’i\“[\v
Applications - GEOPAK — Road — ey

— i ;‘
Cross Sections — Reports or from the 4? h AT
cross section task group under Road : *-“’*“f"ﬁ"’
Tools. &*-‘“' """ A o
3) In the Report Header dialog turn on the Date, click on the first Header option

and enter S.R. 95 Roane Co. Set the tolerance to 0.01.

E] Report Header E|§|@

File
Date: | Mo/Dapfvear (¥
Master Header1: | 5.R. 95 Roane Co.
e
r

Mumber Page
Tolerance: | 0.010000
Radius of Display Circle: | 4.000000
[ ] Adjust Dutput File Extension According ta Report

Close the dialog when complete.
4) From the XS Reports dialog, select the Seeding report

5) In the Seeding dialog, set the Chain to SR95. The station fields are filled in when
the chain is selected.
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) see ding Report

Job: | 101 ﬂ Curert Statior: | 285+00.00F 1

Chair: [5R95 v |
Begin Station: | 285+0000R 1 | |285+0000R1 |
End Station: | 247+8904R1 | [347+8904R1 |
Search Criteria

Exizting Ground Line: m
Propozed Finizh Grade: hﬁﬂm‘ﬂ
Candidate Seeding Elements: m

[] Max &llowable Slope; | 1.0000 | - | 6.0000 | | Rise:Fun +|

Inicrer % | Sub Eweny: | 0.000000 | First Sub at;
Scale Factor: | 1.00000 Label

[ ByPasz Seqments ] [ Additional Distance wia Station ]

Report Decimal: [2 w [ Additional Distance ... ]
[] Pause an Each x5

ASCI File: | ql

[ Apply ]

Click on the Candidate Seeding Elements button and fill in as shown. Use
the Match button and data point on a side slope element in your proposed cross
sections. The level name is DESIGN - TYPICAL - Finished Grade and
Subgrade.

! candidate Elements E]|E|E]
Ly Mames: | rade and Subgrads |E

Styles: | 0
Wights: | 4

O] |
Colorz: | 8 |
|
|

...........................

Additional control settings are available at the bottom of the dialog. Change the

subtotal option to Even at 500 and keyin the report name SR95seeding.txt at
the bottom.

GEOPAK V8i (SELECT Series 2) Cross Section Reports 17-3



il Seeding Report g|§|@

Chain: |SA35
Begin Station: | 285+00.00 R 1

W

Job: [101 | @ Current Station: | 285+00.00F 1

28540000 F 1

247408904 F 1

Fropased Finish Grade: - ASE=s

Candidate 5eeding Elements: '_/@"\_'

34748904 R 1
Search Criteria
E sisting Ground Line:

End Statian;

Digplay

[] Max Allowable Slope: | 1.0000 | - | £.0000

[] Subtatal Splt Slope: | 0.0000 | { 0.0000

Ewven 9_ Sub Every: EIIII:II:II:II:I[ Firzt Sub at;
Scale Factar: | 1.00000 Label: | SF

Rize:Run

ByPazs Segmentz ] [ Additional Distance via Station

|

Feport Decimal: | 2 [ Additional Distance ...

]

[] Pause on Each x5
ASCI File: | SR95zeeding tet

Ql

] Apply

]

W

Click on the Apply button when complete.

6)

7

After processing is complete, dismiss the dialog.

Using the GEOPAK Text Editor, review the report SR95seeding.txt.

This report yields the square foot area of all grass slopes which can be used in
calculation of any quantities related to slopes including seeding, sod, water, etc.
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I\ Text Edito

R95PoplarCrSE%5seeding. txt

File Edit Criteria
Nzlal i|o@] o«
OLslafz0lz S.ER. 55 Roane Co. Pagef 1 4
SEEDING REPORT
MUMEEER OF LEFT CUT SLOPES TO BE EYPASSED u}
MUMEER OF LEFT FILL SLOPES TO BE BYPASSED =0
MUMEER OF RIGHT CUT SLOPES TO BE EYPASZED =0
MUMEER OF BICGHT FILL ELOPEZ TO EE EBYPASSED =0
BOUNDING DISTANCE FROM CUT SLOPE STAEE = 0.00 Ft
MLAXTMUM ALLOWABLE SLOPE FOR SEEDIMNG/S0DDING = FEEE
IWDDITIOMAL SEEDING LEFT 2IDE = Q.00 Ft
IWDDITIOMAL SEEDING RIGHT SIDE = Q.00 Ft
IADDITIONAL SEEDING IN CUT = 0.00 Fr
IWDDITIONAL SEEDTING IN FILL = 0.00 Ft
SUETOTALS EVERY S500.0000 Ft BEGINNING AT STATION E225+400.00 B 1 METHOD EVEN
SCALTNG FACTOR = 1.00000 WITH LAEEL [ 8F 1]
STATION SLOPE DISTANCE AWVERAGE SLOPE DIST AR E AL 5F SUBTOTAL A4 B E A 5F
LT BT LT RT LT RT EOTH LT RT EOTH
(TOTALY
Z57+00.00 B 1 33.1E5 El.38 a a ul
i 8L5.13) JE.54 £l.1l& 1aE7 zLEg 4185
Z287+50.00 B 1 31.93 LE0.33
i BE.E6) 30.70 44 03 1535 EEOZ 3737
228+00.00 B 1 29,46 27.7E
4 57.18) Z8_Z6 3l.1&8 1413 1558 2971
Z88+50_.00 B 1 £7.06 2460
i El.eg&) z0.27 Z26.389 1014 12E0 pacicE hd
[Line: 1 [cak 1

8) Exit the XS Reports dialog.
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Exercise 18

18. DP Station Offset & Labeler Tools

In this exercise, we look at some tools for placing smart labels in our plans. These
labels can automatically calculate values from chains, profiles, cross sections or
even drainage structures. We will look specifically at the Plan View Labeler but all
other labeler tools work in the same manner.

First, we will take a quick look at what has to be one of the handiest tools GEOPAK
has, the DP Station Offset tool, which sends a data point for you based on a station
and offset.

18a. DP Station Offset

This tool can be used with any MicroStation or GEOPAK tool that needs a data
point. In this exercise, we illustrate its use with MicroStation’s Zoom In command.

Remember:
If anything needs a data point, you can send one by station and offset with this tool.

1) Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95Proposed.dgn
Access Project Manager.

2) Select the icon Plan View Design button from the Project Manager
workflow dialog.

3) From the Plan View Design tool bar, select the DP/Station Offset icon.

Plan Yiew Design [X]

This tool is also available from the Plans Prep & Quantities task group under
the Horizontal Plans Preparation tools when running Civil Workflows.
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4) We need to go to the beginning station of the transition from the 4 Lane Depressed
Median section to the 5 Lane Curb & Gutter section at Sta. 316+75 so complete
the dialog as shown below.

Job: [ 101 aql

Chair: [SR35 v I
Station: | 316+75.00

Offset: | 0
Tangent + 180 % ¢ [ Auto Angle

5) Next, select the MicroStation Zoom In tool and press the DP button on the above

dialog. Continue to click the DP button as the view is zoomed in onto this area of
interest.

You may need to turn off the Survey reference file to clear the view and rotate the
view so that the transition area is horizontal.

ICll View 1, Default

o
Chain: |SR55
Station: | 316+75.00
Offzet: | 0O

= Tangent +180 s | [] Auto Angle
Lor ] [Las ]

18-2 DP Station Offset & Labeler Tools GEOPAK Road Course Guide



Exercise 18

18h. Plan View Labeler

1) From the Plan View Design tool box, select the Plan View Labeler icon.

Plan ¥iew Design [¥]

y
EEEE

or from the Plans Prep & Quantities task group in the Horizontal Plans
Preparation tools.

Plans Prep & Quan... = EE ~

L X |-

5 % §o

2) In the Plan View Labeler, first go to the drop down option Scale — Change
Scale and key in 50. Click OK to set the scale.

Current Scale:  1.000
Mew Scale: | Gl

...........................

3) Select the Styles Tab.

) Plan View Labeler, - Style: .. Wdotdef_plan.Isf -> Unnamed Style

Style Files  Options  Scale  Tools

Test | Params. | Shape | Leader | Rotate | Stules |

[tern Selectar Style Preview

21 Design Labels
=3 Survey Labels

[ Space ] [ Return ]
| Clesr | | Deimit |
[ Place Label ]

&=

[ Mode and Shape Orly |

NOTE:
By default, the standard plan view label style file for T.D.O.T. Rooadway Design
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Division, tdotdef_plan.Isf is already loaded and available. Label styles are listed
in the Item Selector list.

4) Traverse within the Item Selector box to locate the following style:

Labels — Design Labels —» Roads — Beg Pvmt Trans

1\ Plan View Labeler - Style: ...\tdotdef_plan. Isf -> Unnamed Style

Stwle Files  Options  Scale  Tools
Text | Params. | Shape | Leader | Rotate | Styles |
tem Selector Sl el
=3 Praject Limits . J
23 Centerline W
£ Drainage n
3 Private Drives
(= Roads ’ Space ] [ Feturn ]
[l Beg Pvmt Trans [ Clear Drelimit
[A] Begin CiG o J ’ ] [ ]
[ Place Label ]
sl AL ﬂ Mode and Shape Only %

5) Modify the option from Node and Shape Only to Complete Style to preview
the defined style for this label.

Style Preview

: Complete Style v

6) Press the Select Style Item button (checkmark) or double click on the style
name to activate this style.

Once activated, the label data is shown in the text display area on the right. You
must not type text in here adjacent to any data item such as station and offset
values with this style. Doing this will kill the intelligence of the label style.
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Exercise 18

EEGIN PVMT. TRANSITIOI
sE=d=aelad smE i ] =
SETA. 1040000

OFF 20_00¢

[ Snare | | Retwn |

7 Move back to the Text tab and complete the data items on the left as defined
below:
Job No.: 101
Chain: SR95
TIN File: RO095-01.tin
F.'.'.] Plan ¥iew Labeler - Style: ...Mdotdef_plan. Isf -= Beg Pymt Trans - Active E
¥ P 2 =
Style Files  Options  Srale  Tools
|
Text | Paramz. | Shape | Leader | Rotate | Styles | BEGEH PT{?' TFMJSITiDII
—==d=e=l=1=m=3 -t —==l=C
b ['IEI'I ]E {(#) Computed Insertz () User Inserts STh  106400.00-
OFF 20.00"
Element: Computed Text
Chair: |SR95 v |  Coordinate ~
e | T ' Coordinate Space Betum
TIN Fil: [ oplarCrRO0S501tin | Q [ E0odnate [ [ |
7 Elevation TIM | Clear | [ Delimit |
Label Feature 7 Elevation Maodeler [ e ]
I 4 Station SEELELE
/_#NEE +‘ % e Partial Station i
Mot Available
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In the following steps, we will use the Plan View Labeler to label the beginning and
ending station and offset for the transition area of the left and right roadways.

8) To begin the process, under Label Feature at the lower left select the Data Point

Location button and then data point the location that you wish for the Station and

offset to be computed. Snap to the pavement line at the beginning of the pavement
transition. The labeler automatically calculates the information.

M A=
Style Files  Options  Scale  Tools
Text | Params. | Shape | Leader | Rotate | Stules | e AL S
@ C ed | S e " -—-d-e-l-i-m-i-t---1-:
Job Mo | 1071 ﬂ R e MR A S N2ETS STA. 316+75.00-
) OFF 42_00"
Element:  Point Computed Test
Chain: |5R95 w = Coordinate A
. - " Coordinate g R
. b pace eturn
TIM File: | oplarCryRO035-01.tin ﬂ = Elvation GRK [ ] [ ]
Z Elevation TIN | Clear | [ Delmit |
Label Feature Z Elevation Modeler
e i : Station [ Place Label ]
%EE T j/ 4@& Partial Station hat
Mot Available

The Label Feature tool used depends on the label type. In our case, we are
labeling a point location so we used Data Point Location. If we were labeling a

distance on a line, we would use the Select GEOPAK or MS Element label feature
tool.

9) Use the Shape, Leader and Rotation tabs to experiment with different labeling

options. Click the AA button under Rotation to use the current active angle which is
normally set to 0. This will to force horizontal placement of the label.
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Exercise 18

For the best results make sure the Current Angle value is set to O prior to
picking the desired rotation option. That angle value can influence the others.

10) When you move your mouse pointer out over the view, the label is now attached to
your cursor (without the leader for the delimiter). If you do not see the label, press

the Place Label button on the right. Use this button anytime you must use other
tools such as Zoom In just prior to placement to return focus to placing the label.

i Plan View Labeler - Style: .. .\tdotdef_plan.lsf -= Beg Pvmt Trans - Active E][E|
Style Files  Oplions  Scale  Tools

Text | Params. | Shape | Leader | Rotate | Styles | PRGN BURT: TRANSTIION

S ample Output preamerlointinl shasnles
Text Angle STA. 216475.00-

':}“ Current &ngle: | 0.000

OFF 43_00"

ﬁ Alignment Angle: [ 0.0 BECIN PUMT. TRANSITION [_Space | [ Retun |

Set Angle By OFF d4B.00° [ Clear ] [ L elirmit ]
[ DP | [Element] [ a& | [ Place Label |

11) Data point at the location you wish the text to be located.
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12)  Move your cursor around and notice the small circle jump from one end of the
delimiter to the other.

The next data point will define the side of the label to which the leader line will be
drawn from the delimiter line to the computed location.

BEGIN PVMT. SITION.
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Exercise 18

13) Using the same label style, repeat steps 8-12 to label the transition on the right
side of the roadway.

14) Activate style End Pvmt Trans to label the ends of the transitions. Try another
rotation option such as 90 degrees to the alignment.

I0l View 1, Default

MEEEENE

15) Try using the Label Tool Box to start labels and to set rotation options. It can be
accessed from the drop down location Options — Label Tools.

Plan Yiew Label Control

A &\ BlE +E 58w ml -
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18c. Other Labelers

1)

2)

3)

Labelers are also available for labeling Profiles, Cross Sections and Drainage
Structures.

All of these labelers function about the same except for the computed inserts which
are available. As you might guess, the computed inserts are based on objects found
in that area of interest.

If time permits, try out the Profile and Cross section Labelers which can be found at
the locations given below. We do not have a drainage project set up on this job so
you will not be able to use that one.

Profile Labeler:

Task Bar:  Civil Workflows — Plans Prep & Quantities — Profile
Plans Preparation — Profile Labeling

Menu Bar: Applications - GEOPAK —Road — Plans Preparation —
Profile Labeling

Style File:  tdotdef_prof.Isf
Cross Section Labeler:

Task Bar.  Civil Workflows — Plans Prep & Quantities — Cross-
Section Plans Preparation — Cross Section Labeling

Menu Bar: Applications - GEOPAK — Road — Cross Sections —
Cross Section Labeling

Style File:  tdotdef Xxs.Isf

Drainage Labeler: (GEOPAK Drainage must be activated first)
Tool Box: Drainage Main — Utilities — Labeler

Menu Bar: Drainage — Utilities — Labeler

Style File:  tdotdef_drainage.Isf

T.D.O.T. Roadway Design Division Labeling Tools:
Several labeling tools have been developed by T.D.O.T.’s Roadway Design Division for use
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Exercise 18

in plans preparation and can be accessed from Geopak’'s D&C Manager under Drafting
Standards or with the T.D.O.T. Roadway Design Division interface from the MicroStation
drop down menu TDOT. Some of these are illustrated in chapter 21.
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Exercise 19

19. Plan and Profile Sheets

In this exercise we will use GEOPAK’s Sheet Layout tools to set up our proposed
layout sheets which we will set up as plan/profile sheets.

19a. Set Up Sheet Layout DGN Files

1) In order to assign the proper DGN reference files and levels from those references
to the top (proposed plan) and bottom (profile) of our sheets, we need to set up
“motif” DGN files.

Open the MicroStation file

C:\Projects\Roane\SR95PoplarCr\Plan_Motif.dgn

2) We will set up the top of our sheets with this motif file. Use MicroStation’s
Reference tool to attach the following files as references and use Coincident
World attachment mode.

e ROSR95Alignments.dgn
¢ ROSR95Proposed.dgn

e RO095-01Survey.dgn

3) Go to MicroStation’s Level Display tool and set levels in the references and the
master dgn file for a proposed layout sheet.

In the dialog set the control to View Display and highlight all files.

= Level Display - View 1

@ M CView Display | ﬂ

=BV N Flar_ totit. dgr
ROSRE95FPropozed.dgn

RO035-01 Survep.dgh
ROSR95Algnmentsz. dgn
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Set the Level control to Filters and then click on level filter Sheets — Proposed
Layout.

= LevelDisplay - Yiew 1

o |V [

o

[Fies 9] [

ERTE N Flan_hatif.don Mame

L Sheets -
Sheets -
Sheets -
Sheets -
Sheets -
Sheets -
Sheets -
Sheets -

Sheets -
Sheets -
Sheets -
Sheets -
Sheets -

- Proposed Layout

Signalization - Exizting Bazed
Signalization - Proposzed Bazed
Survey - Al w

Favement Marking

Present Layout

Prezent Lapout no RO PL Text
Priveate Drive Profiles

Profiles

Property Map

Property Maps - References
Propozed Contours

Fioadway Crozs Sections

RO Details

Traffic: Control -
Traffic: Control - References

[tilities

Finally, click the icon at the upper left of the Level Display dialog to Apply To

Open Views.

| E||F'.|:||:|Iy To Cpen '-.-'iews|

Use MicroStation’s File > Save Settings to save this set up of levels.

4) Open the MicroStation file

C:\Projects\Roane\SR95PoplarCr\ Profile_Motif.dgn

5) We will set up the bottom of our sheets with this motif file so using MicroStation’s
Reference tools attach the following files as references and use Coincident

attachment mode.

¢ ROSR95Alignments.dgn

¢ ROSR95Proposed.dgn
¢ RO095-01Survey.dgn

6) Go to MicroStation’s Level Display tool and repeat step 3 using level filter

Sheets - Profiles.
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Exercise 19

Switch back to Levels, click on the reference file ROSR95Alignments.dgn

and turn the “DESIGN - SHEET...” levels off. We do not need the working profile
grid and annotation from that reference file on our sheets.

Use MicroStation’s File > Save Settings to save this set up of levels.

19b. Configure Sheet Settings

1)

2)

3)

4)

Create a blank DGN file to set up clipping shapes in. In MicroStation go to File —
New and in the New dialog keyin filename ProposedLayout.dgn and use seed
file Seed2D.dgn which should be set by default.

Use MicroStation’s Reference tools to attach ROSR95Alignments.dgn and use
Coincident World attachment mode.

NOTE:
The clipping shape DGN file can be referenced later to other files for help in
orienting text, etc. to appear correctly on the sheets.

Access Project Manager. Click the Plan & Profile Sheets button from the
workflow dialog.

Create a run SR95 to set up the plan/profile sheets. The Plan Sheet Layout
menu bar will appear.

If the plans sheet library tdot.psl is not already attached, go to drop down option
File —» Sheet Library — Attach.

Navigate to C:\Users\Public\Geopak Standards), pick tdot.psl and then
click OK.

i Plan Sheet Layout: tdot. psl

Filz  Wiew Settings Tools

7= B id| [T | 100
Select drop down option Settings — Sheet Layout. Change Sheet View

Attributes option to Customize with Motif Files then click OK. The
completed dialog is shown below.

|
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Sheet Layout Settings

Sheet Layout Progrezsion: | Left to thht -[:S-tand:arci]- v

Prafile Stair Stepping: Eln v

Sheet View Attributes: :- Customize with Motif Files v

NOTE:

For sheet layouts where only one set of references is required, you could just use
the Use Current Design File option and assign references and levels in the

same DGN file wher

e clipping borders are placed. However it is recommended

that you use motif files for all sheet set ups to avoid attachment of the sheet clip
boundary file as a reference to the plan sheets.

5) Review sheet preferences by clicking File — Sheet Library — Edit. Change
the sheet type to see settings for different types.

I Sheet Layout: Sheet Library: C:A\Documents and SettingsMll UsersiGeo, .. g|§|@

Library  Sheet Part

A~ Description: | double plan sheet w continuaus alignment
Grd Alignment Sheet Stacking Offsets
Sheet Annotation Vertical: | 140,0000 | Stack Orientation: | Vertical |
Port 1 [Plan) — = |
Drawing Area Horizontal: | 0.0000 f ax Number of Sheets: :.'I
Offzet from Cell Origin |
Match Lines Cell Library: [STDS cel 1
| Part 2 [Plan) : ) J

Sheet Cell: | BDRZND

BaseScale: | 1.0000 |
Sheet Cell Placement

[ Place Sheet Cellin sach Sheet File v

You usually will never need to adjust these settings but can see we have the
following sheet types set up for us already

e DBLPLN
e PLAN

e PLNPLN
e PLNPRO
e PRESNT

split plan plan sheets (set up with continuous stationing from top
through bottom for resurfacing project plan sheets)

full plan sheets (All full plan sheets except Present Layout)

split plan plan sheets (set up with the same station limit on top &
bottom for project phase layouts such as used for Traffic Control
or Erosion Prevention Sediment Control sheets)

split plan profile sheets (Proposed Layout sheets w/Profiles)

full present sheets (Present Layout sheets)
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e PROFLE full profile sheets (Profile sheets)

6) Set the sheet type back to PLNPRO. Click on the category Port 1 (Plan). The
Shape Symbology defines the symbology of the clipping shape that is placed in

the layout operation. Review other settings as desired but do not make any
changes.

K Sheet Layout: Sheet Library: C:\Documents and Settingsh... [Z||E|E|

Library  Shest  Part
PLMPRO v | Pat [1 of[2 |
General Settings i Poit Type: @
Grid Alignment . 1
Shest Annotation Dependenicy: |.-’-'n.||gnment |
[ v]

Drawing Area

Offzet from Cell Origin Shape Symbology:

Match Lines
Port 2 [Profile] % | Generate Clipping Shape from Port Symbology vi

Close the Sheet Library dialog by clicking the X in the upper right of the dialog. Do
Not save any changes.

7) Populate the Plan Sheet Layout menu bar as shown below with sheet type
PLNPRO and scale 50.

! plan Sheet Layout: tdot. psl

Filz Wiew Settings Tools

z| = Nl=0

8) Press the Sheet Composition icon (1% from left) on the Plan Sheet Layout

menu bar. Populate the Sheet Composition dialog as shown below for 50
scale sheets.

id| \FLNFRO

Set By Station Range: Radial and a Station Range of 1300 and other
values are updated automatically
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1 Plan Sheet Layout: Sheet Composition

By Station Fange: Fadial v

Clip
b amimum Drawing Area: | 134800« 533,75

Harizontal: 24.00 Wertical .00
Station Range: | 13200.00

Active Drawing Area; | vanable 1300008 53875

NOTE:

The normal station range for 50 scale sheets is 1300’ which is determined by the
limits of the grid on profile sheets. The Maximum Drawing Area indicates the area
that could be used and is based on the scale being applied. By default, only station
ranges in 50’ increments can be set.

9) Dismiss the Sheet Composition dialog by pressing the X in the upper right
hand corner.

19c. Sheet Layout Process

1) Press the Layout Sheets icon (2" from left) on the Plan Sheet Layout menu bar.
In the Layout Settings dialog your Job number should be set but if not click the
browser button and select job number 101.
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1! Plan Sheet Layout: Layout Settings

Job: [101 | @]  [Multiple Shests ¥
Fuart Type Dependency Alignment Offzet b atif File
1 Flan Alignment Q.00
2 Frofile Port 1 .00
5 |
Begin Station: | | Extend: ﬂ
Erd Station: | | Extend: ﬂ ’ Layout O Sheets

2) Double click on Plan (1% item in list), to set up the plan port.

Populate the Plan Port Data dialog as shown below. Select the Motif File
Plan_Motif.dgn and then click OK.

Plan Sheet Layout: Plan Port Data

Chairn: |[S5R95 w Offset:

kdatif File: | C:MProjects\Foaneh5R35PoplarCriPlan_kaohf.dgn | Q| E|

3) Double click on Profile (2™ item in list) to set up the profile port.

First, select the proposed profile SR95.

Then, populate most of the Profile (Port 2) dialog by pressing the Identify
Cell button then graphically identify the profile cell. It may be necessary to turn on
level DESIGN - SHEET - Light Grid in the alignments file to see the profile cell.

Select the Motif File Profile_Motif.dgn and then click OK.
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4)

i

! Plan Sheet Layout: Profile (Port 2) E]|E|E]

Profile [rata

Profile: | 5R95 W

Chair: : SR95 w

Statior: | 285+00.00 F 1 |

Elevatinn:! FO0.00 |

Harizantal 5cale:; |_5EI.EIEI J

YWertical Scale: | 5.00 ,|

Profile Cell
[ Diraw Cell at ]| Identify Cell |[ | dentify Profile Port ]

Mot File
| C:\Projects\Roane\SR95PaplarCriProfile_Motitdan | @ o

The X and Y coordinates may be different than what is shown in the dialog. They
should match the insertion point of your GEOPAK profile cell.

In the Layout Settings dialog, set the Extend value for the Begin Station to
-650. This will force the first sheet to begin 650’ before the chain. The dialog should

appear as below. Click the Layout 6 Sheets button to draw the clipping borders
into the DGN file.
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! plan Sheet Layout: Layout Settings

Job: 101 ] Q]

Multiple Sheets »

Beqin Station:

End Station:

Fuart Type Dependency Alignment Offzet b atif File
1 Flan Alignment SH95 Q.00 Flan_kotif.dgn
2 Profile Puart 1 SR95 Q.00 Prafile_botif, dgn
£ »

285+00.00 R 1
347+59.04 R 1

Extend: | 65000 |
E=tend: 10.96 ﬂ[ Layout & Sheets

6 clipping shapes should be placed along the proposed centerline for the plan port.

6 clipping shapes should be placed along the proposed profile for the profile port.

NOTE:

Clipping borders are placed on level “DESIGN - SCRATCH - User 1” so it may
be necessary to turn that level on to see these shapes.

5) Dismiss the Layout Settings dialog by pressing the X in the upper right hand

corner.

19d. Modify Sheet Numbers

The following steps demonstrate methods for controlling the sheet numbers applied.
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1) Click the Sheet Number Manager icon (5™ from left) on the Plan Sheet Layout
menu bar. This will open the following dialog.
11 Plan Sheet Layout: Sheet Number Manager
Seql.ienu:asE Shest | Alignment : Begin Station Extend End Station E wtend
i 1 SR95 zgE+00.00 B 1 -£50.0000 Z9l+50.00 B 1 0. 0000
z SR9E Z91+50.00 R 1 0.0000 304+50.00 B 1 0.0000
3 3 SR9E 304+50.00 B 1 0. 0000 317+E0.00 B 1 0. 0000 _ﬂ
4 4 SR9E 317+50.00 R 1 0. 0000 33045000 B 1 o.0000 | 3
5 5 SR95 330+50.00 R 1 0. 0000 343+50.00 B 1 0. 0000 3
& & SR9E 343+50.00 R 1 0. 0000 347+89.04 B 1 860.9571 1p;
i+
id
[] Highlight Clipping Shape [] Window Center Clipping Shape
2) Click & hold mouse button down while dragging the cursor to highlight all sheets.

Then click on the Edit Sheet Number icon on the right.

1! Plan Sheet Layout: Sheet Number, Manager

Secp.uarn:a»E Shest | Alignment : Beqgin Station

] Highlight Clipping Shape

[] Window Center Clipping Shape
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3) In the Edit Sheet Number dialog set the Compute Sheet Number By option to
Starting at Sheet Number and set the value to 4.

Click on the option to Append Alpha Suffix. Our sheets need the suffix “A” so
under Beginning Letter(s): enter the A.

Edit Sheet Humber

[ ]isdd Prefis:: | |

Compute Sheet Humber By
| Starting at Shest Mumber | | 4 |

Append Alpha Suffiz IIl

Beqining Letter(z): |.-’-'-. | |L||:u|:ueru:ase Vl

4) Click OK to apply the numbering changes. The Sheet Number Manager dialog
should reflect the changes you have requested.

1! Plan Sheet Layout: Sheet Number, Manager

Shest | Alignment | Begin Station

Sequence Extend | End Station | Esten

1 1+50.00 R
z 4+ o R

3 6k ERS5  B044S0.00 R 1 0.0000  3L7450.00 4

S m o omm s oo 3

[3 0ooo B

- — 1+

e e e e P2

1+

id

& >

(] Highlight Clipping Shape [] Window Center Clipping Shape

5) Dismiss the Sheet Numbers Manager dialog by pressing the X in the upper
right hand corner. When prompted to Save Changes click the Yes button.

Save Sheet Mumber Changes?
3
L]
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19e. Clip Sheets

1) Press the Clip Sheets icon (3" from left) on the Plan Sheet Layout menu bar.
Populate the Clip Sheets dialog as specified.

Set the project Directory where sheet DGNs should be created.

The Sheet Name Prefix field is used to control the final format for the DGN
filenames which are applied. The number of characters used for the sheet
number as well as the filename extension can be set.

Enter square brackets with 4 asterisks for the sheet number, [****] , followed

by .sht for the filename extension. You should end up with [****].sht. Notice
that the filename format is reflected to the right for the first sheet. See the note on
the following page for an explanation of this format.

Set Orientation to the Rotate View option.

Keyin a Sheet Title if desired at the time of sheet generation. For this class
we will specify R.O.W. This is the label for “TYPE” in the project data block on
the upper right corner of our sheets.

Keyin a Project Number if known at the time of sheet generation. For this

class we will specify 35256-2204-04.

Keyin Match Line prefix text: MATCH LINE STA. & suffix text: SEE SHT.
NO.

Make sure to include a blank space in the Match Line text prefix field after the

period in “STA.”. This will provide a blank space between “STA.” and the
computed match line station text. For the same reason you should include a

space before "SEE" in the suffix text.
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3)

Exercise 19

i plan Sheet Layout: Clip Sheets g|§|@
Dutput File
Drectony: | C:AProjectz'Roane SR35FoplarCrh, ﬂ
Sheet Mame Prefis: | [*].zht 0044, sht
Orientatior: | Rotate Yiew A4
Sheets per File: |1 Model: | Active b
Sheet Range Begin: | 44 w | End |94 w

Labelz ahd Annotations
Sheet Titke: | A0,

Project Mumber: | 35256-2204-04
Match Line: | MATCH LI | 2004l s SEE SHT. I

[ Auilizry Sheet Annatations m
[] Create Digital InterPlat Plot Set

jelir

Frocess Sheets

NOTE:

The number of asterisks entered within the square brackets in the Sheet Name
Prefix field should be determined by the maximum number of characters expected
in any project sheet number plus whatever is required for suffixes in the

sheets that are being created. For a project ending in sheet number 126, that
would be 3 +1 for 1 suffix letter or 3+2 if double suffix letters are required. If sheets
are being created without suffixes simply base it on the highest sheet number such
as sheets 31 — 36 in the 126 sheet set would need only 3 asterisks.

The software automatically embeds zeros as needed to fill out the sheet number for
sheets with fewer characters which will set up the sheets in alphabetic order.

There are several reasons why the sheet files need to be named in this manner
using the sheet number: the project will be easier to plot using InterPlot Organizer or
other batch plotting functions since sheets will automatically be read in order
alphabetically, the names of the sheet files should be the same as the sheet number
so the project can be published to FileNet correctly and so other divisions, such as
Right-of-Way and Construction, can find the sheets they need easily.

Click Process Sheets button to create the plan and profile sheets.

Open any of the newly created files to see the resulting sheets. You will need to
change your Files of type to Sheet Files [*.s*].
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Close the Plan Sheet Layout menu bar and save settings for the run when

prompted.

4)

GEOPAK Road Course Guide
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Exercise 20

20. D&C Manager — Additional Functions

In this exercise we will demonstrate other ways to use D&C Manager, to control
graphics displayed, cell access and quantity calculation from graphics.

20a. Display Control
1) Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95Proposed.dgn

2) Go to File — References and turn on the display of the Survey topo and
Alignments DGN files. Fit the view so that all graphics are showing.

3) Access the D&C Manager.
Select the item Drafting Standards — Roadway Linework — EOP Prop

4) Set Display mode in Design and Computation Manager. In the expanded dialog,

click on the Display icon (computer screen view divisions) which will open up the
Display control tool box.

NOTE:
In D&C Manager’s tool box mode the Display control icons are shown always and
you can pick them as needed.
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5)

6)

The different display control icons change display for a D&C Manager item or items
as follows:

Normal Display all graphics are shown
Highlight Selection items are highlighted

Hide Selection items are turned off
Display only Selection only items are shown

Try the different modes out while you have EOP Prop selected. You may need to
zoom in on the plan view graphics.

NOTE:

One of the best uses for the Display functions are to check graphics such as
pavement lines or guardrail items when they are not being reflected in cross section
runs. The Display controls can show you immediately if graphics are not set at the
correct level or symbology.

Back in D&C Manager, select the category Drafting Standards — Guardrail.
Select the last display icon, Display only Selection.

dc. EDE
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Now only the guardrail items placed previously are showing.

7)

Now only that guardrail item should be showing.

Exercise 20

Select the item Drafting Standards — Guardrail -GR Single Prop.

In case you haven’t discovered this by accident, if you double click on an item in
D&C Manager’s expanded mode then it is added to a collection box at the bottom.
This way you can pick several different items for the Display functions to work on. If

you right click in the collection area then you will get options to Clear the collection,
Save it or Open one saved previously.

8)

the Display controls to check the results.

54 Design and Computation Manager

File Edit 3Zettings

Favorites

] 1d|[B 22 | = M| EE

Help

(= Guardrail
1 Median GR

Yehicls Path

GR Single Prop.
&R Post Prop.

B) GR BrEnd Prap.
B GR BrRail Prop
B GR TemType 12
B GR Tem Type 13
GR Term Type 21
GR Mir st 21
GR Min Inst 400
Bl GR Term Type 38

B GR Min It 38

1 GR Pad Slope Lirnit Lines

Diraw vehicle trajecton path

Fropoged single guardrail line

Place single prop. guardrail post

Draw standard length praposed bridae end quardrail line

Prop. metal beam guard fence [acrozs bridges)

Draw prop. Type 12 terminal ,variable taper flare & pad

Place prop. Type 13 terminal

Diraws prop. Tepe 21 terminal & pad

Crraw minirnunn inztallation at br endsz w/Tepe 21 teminal & pad
Crraws minimum inztallation at br ends (<400 ADT ] we/ Type 21 temr
Diraws prop. Tepe rminal & pad

Ciraw mriniriunn installation at br ends w/'Type 38 terminal & pad %

R Single Prop.

GR Temn Type 38 Draw prop. Type 38 terminal & pad
B GR Tem Type 13 Place prop. Type 13 terminal
Proposed zingle guardrail ine

Clear Collection

Cpen a Collectian, .

Save Collection As, ..

Try adding different items under guardrail to the collection box and experiment with
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9)

Right click in the collection area at the bottom of D&C Manager and pick Clear

Collection. Select the Normal Display mode so that all graphics are showing
again.

20b. Cell Access

1)

2)

The T.D.O.T. Roadway Design Division cell libraries provide over 1200 standard
cells. Although GEOPAK does provide tools for placing individual cells defined as
items in D&C Manager, it is just not feasible to set up so many that way. Instead we
have MicroStation visual basic applications called from D&C Manager which access
groups of cells.

In this exercise we will look at the cell access dialog for Traffic Control Device Cells
to illustrate how these cell dialogs function.

Access D&C Manager and set mode to Design.

Double click on item
Drafting Standards — Traffic Control (Temporary) — TC Device Cells

The Traffic Control Device Cells dialog is opened.

Tiraffic Control Device Cells

Restart Cell Place -

Barrel - Center -
Barrel - Left
Barrel - Right

Temporary Sign-1 Face
Temporary Sign-2 Faces
Temporary Sign-2 Posk

Vertical Panel Sign-1 Face

Vertical Panel Sign-2 Faces

Traffic Flow arrowiScale=1) j

Legend Cells \Work Zone AP | Const, Signs

All cell dialogs are in this same basic format, a cell pick list by description on the left
with a viewing window on the right.

At the bottom left of the dialog is the Cell Placement Type option.
A “window shade” minimize button is located on the upper right.
The Restart Cell Place command button at the upper left can be used anytime

other MicroStation commands have been used and you wish to go back to placing
the currently selected cell.
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4)

Exercise 20

Also included at the bottom are other special programs that might be needed or
used in conjunction with these cells. In most cases the special tool options on cell
dialogs are also accessible from D&C Manager directly.

When a cell is chosen from the list, the cell is made active and placement is started.
The method of cell placement depends on the Cell Placement Type which is set

at the lower left. The default value for this option varies and is set to the most
common one needed for the cells from the dialog.

Click on the Cell Placement Type button and review the options which are
described here:
Simple Place j|

| Simple Place
: PlacefRokake
Place Along

Simple Place places cell with MicroStation’s Place Cell command with
settings for angle and scale

Place/Rotate places cell by data point with dynamic rotation and
setting for scale

Place Along places cells along an element with settings for spacing,
scale and angle

Place Sign With ... available on the sign cell dialogs, includes placement of
sign face with text label, leader line and sign symbol

The Traffic Control dialog defaults to Place/Rotate but instead of using that method
click on the option button and set it to Simple Place.

Scroll down the cell list and pick any cell. MicroStation’s Place Cell command is
started. Adjustments can be made for angle and scale prior to placing cell as needed
using these basic controls.
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I0) View 1, Default ME

Restart Cell Place Q}

Vertical Panel Sign-2 Faces Active Cell: | FLABA
TlrafflijcI FID\T AerW((ScaI8= éi‘l Active Angle: | 00°00'00"
Flexible Delineatar (Groun

Earrier Wall Delineator # Seale: | 50.000000
Temporary GR. Attenuatar Y Seale: | 50.000000
Flashing Arrow Board-Symbol

Flashing Single Arrow-Face

Flashing Double Arrow-Face

Flashing Caution-Face j

Legend Cells Wark Zone AP | Const, Signs

Simple Place j Cancel

v

< b

Data Point to place the cell. You may need to turn on level, DESIGN - TRAFFIC
CONTROL TEMPORARY - Devices, to see the cell.

5) Click on the Cell Placement Type button and set it to Place/Rotate.

Pick another cell from the list. The Place Cell & Rotate dialog opens where you
can adjust the scale as needed.

Data point in graphics at a location for the cell. Rotation is started so that the
angle can be set dynamically.

I0) View 1, Default

“wertical Panel Sign-2 Faces "j
Traffic Flow Arrow(Scale=1) , =0
Flexible Delineator {Ground) J Scale!

Earrier Wall Delineator

Temporary GR Attenuator Place Cel
Flashing Arrow Board-Symbol _

Flashing Single Arrow-Face
Flashing Double Arrow-Face
Flashing Caution-Face j

Legend Cells ‘work Zone AP | Const, Signs

Flace/Raotate j Cancel

20-6 D&C Manager — Additional Functions GEOPAK Road Course Guide



6)

Exercise 20

Data point to set the angle and place the cell.

The Place Cell command button on the Place Cell & Rotate dialog can be used
anytime other MicroStation commands have been used and you wish to go back to
placing the active cell with dynamic rotation

Click on the Cell Placement Type button and set it to Place Along.

Scroll back up in the cell list and pick the cell Barrel — Left. The Place Cells
Along Element dialog opens where you can make control settings as needed.

Set the control settings as shown below: Spacing 55, Scale 50 & Angle 0.

Place Cells Along Element E]

Cell Spacing: | a3
Cell Scale: | =l
Cell &ngle: | o

Flace Cells slong

Click the Place Cells Along command button.

In the prompt field of the MicroStation status bar, we are being prompted to
Identify Element at beginning location. Data point anywhere along our
inside edge of pavement on the right side of the roadway.

Once the line is identified, we are prompted to Accept/Reject ...Identify
direction\end. Accept the pavement line element to the right.

Barrel cells are placed on the 55’ spacing along this line between the points given.
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00 View 1, Default

Barrel - Center .. J

Earrel - Right Cell Spacing: 55

Temporary Sign-1 Face

Tempatary Sign-2 Faces Cell Scale: S0

Temparary Sign-2 Posk / ’—
0

‘ertical Panel Sign-1 Face ] Cell Angle:
‘wertical Panel Sign-2 Faces

Traffic Flowe Arrow(Scale=1) j il Place Cells Along

Legend Cells ‘work Zone AP | Const, Signs

NOTE:

For the user’s convenience all cell dialogs are available through the following
locations:

D&C Manager items as illustrated in this exercise

T.D.O.T. drop down menu from the MicroStation menu bar with TDOT

interface active

TDOT Design Division Tool Box special tool box with many commonly used
functions including GEOPAK &
MicroStation tools as well as customized
T.D.O.T. Roadway Design Division tools.
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Exercise 20

The TDOT Design Division Tool Box is available from MicroStation menu bar at
T.D.O.T. —» Tools — Design Division Tool Box

or from GEOPAK'’s D&C Manager at
Drafting Standards — Tools — Design Toolbox

TDOT Design Division Toolbox

Cfick ta apen Caff Digfog Feritative Poirrt Modes Cross Sections freopak
Area Patterns - Design - Delta Coordinates Delete Prop, %5 D2C Manager
Area Patterns - Geotech
Centerling Ratate ta Horizontad Delete 25 Grids L Tracking
Drainage - Plan
Drainage - Profiles|Culy, ¥5 Elermneznk Yigw by Poinks %3 Text Skyles + TIM Tracking
Erosion Control Devices —_—
Erosion Control Legends Fencelss | Wiew by Element Place/annotate Shis Sta OFfset DP
Lighting | Bt it e T
Pavement Marking Custom L irre Styfes Platting Ska Elew DP &
Permits & Forms : | : | 3 Prafile Tracking
Plan Phase Stamps Shift: Reverse/Flip Iplat Def Settings —_ 1

i i Draw Transikion
Eﬁzgﬁ:;earlng Change Scale Move Raster by e e
heet Titles | Datum Adjust. Plam Labeler

Classic Toolbaxes Praofile Labeler
Cells MicroStation Main | eopak Tools %S Labeler
Active Angle O a8 by 2 Paoinks Miscellaneous L abeling
atkach STDS. cel atkach Metric, cel Text Stvles Plus Place Label wileader Line
Flace &rrowhead | Place Norkth Arrow Text Parameters by Scale | Place Station Offset Label
Cancel
Place Cell 8 Rotate | Place Cells Along Measure Area & Annotake Zalculate & Label Slope
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20c. Quantities

1) Access the D&C Manager.
2) Select the category Pay Items — Guardrail Items

3) Set Compute mode in Design and Computation Manager. In the expanded dialog
click on the Compute icon (small calculator) which will open up the Plan
Quantity Computation dialog.

i Plan Quantity Computation

Jab: | 107 |E Futents. | | Active Design File % | | Inside ViJ

B azeline Reference

(DGN__ || <one> | | [0 Begin Station: [0.0000 s
O | | O (00000 ] «ef
[ ] Hilight Curing Computation; |___Vi [ Compute Cluantities ]

4) Make sure the Job is set to 101 and Extents is set to View.

Set the Baseline Reference to None and click on the Highlight During
Computation option

! Plan Quantity Computation E]|E|E]

Jab: _'II:T'I_]E Extents: | View v | | Inside ViJ
B azeline Reference
Hone v

Hilight Druring Computation; |___ Vi [ Compute Cluantities ]

5) Adjust your View 1 as needed so that our guardrail is shown there. Turn on level

DESIGN - TRANSPORTATION - Roadside Barriers and refit the view so
that you see the guardrail on the left around station 290+00.
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Exercise 20

6) Click on Compute Quantities. The graphics are read and the Computation
Results dialog is opened with the totals for items under the selected category.

£ Computation Results

[t Diescription Cluantity | Unit E wport
§F0R-02.02 Propozed single quardrail ine Type 2 250 LF

705-04.03 Proposed Type 13 terminal 1.00 B4

705-04.07 Proposed Type 38 terminal 1.00 B4
Ewport Format: | Comp Book, % ﬂ Create | w

In the MicroStation view, the guardrail items are marked with your highlight color.

NOTE:

The quantities displayed in the Computation Results dialog can be saved to a
CSV file (comma separated values) which can then be used to import quantities
directly into the Estimated Roadway Quantities Excel worksheet. In the

Computation Results dialog set Export Format to CSV By Item, keyin a
filename and click Export.

7) Since we need station limits for our guardrail tabulations let’s try a different set up. In
the Plan Quantity Computation dialog set Baseline Reference to Chain and
chain SR95 as shown. The Range setting is used to make sure items on other
roadways are ignored and Stations can limit the area of the specified roadway as
well.
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! Plan Quantity Computation

e X

Job: [ 101 E Extentz | Yiew

w | | Inside V|J

Bazeline Reference
|Chain | |5R95

—

Range: | 100.00 [

v |E Begin Statior: EB_EHZIEI.EI[_.E

End Station; | 347+89.0¢ ﬂ

Hilight Ciuring Computatior; |_ vi [

Compute Cluantities

8)

Click on Compute quantities. In the Computation Results dialog set Export

Format to Comp Book, keyin the filename SR95guardrail.txt and click

Export.

i Computation Results E|E|E]

Item Description Quantity | Unit Export
7050202 Propozed single guardrail line Tupe 2 H2A0 LF

7050403 Fropozed Tupe 13 terminal 1.00 EA,

705-04.07 Fropozed Tupe 38 terminal 1.00 EA,

Export Farmat; i Carmp Eook

| | SR95guardrail. tat

| ﬂ [Create  +| | Export

| Dizplay

9)
results of your latest computation.

! Text Editor: ---¥SR95PoplarCriSR95g uandrail. txt

Use GEOPAK's text editor to open the file SR95guardrail.txt and review the

File Edit Criceria
= o | =
Dllal &[w|8 o~
Date: 6/7/Z012 3:54:27 PM Page No. 1 o
LINEALR MEASUREMENT COMIPUTATION
Pay Item MNo. 705-02.0Z
Unit:LF File Name: SR9S5guardrail.txt
|Pey Ttem Name: Droposed single suardrail line Type 2 |
+ t | |
| | [EEGINI | [E XN D] | [DRIGINAL] | [FINAL | Dwrex /| |
| | | | | |Tnder | Bemarks |
| Easeline | Station | 0Offset | Station | 0Offset | Gross |Deduct| Net |Gross |Deduct |Net | Run | |
| 1 | 1 1 | Length | | Length |Length| | Length| | 1
I | I | | | I | lipmmsns e Frmmng I=mmer b |
| SRS | Za9+00_00| —&0_00] F9F+1Z2_ 50| —-&0.00] 3lz.50| 0.00] 31Z_E80| | | | | |
| Totals Unit:LF | Flz.&500 0.00] 2FLZ_EO| | | | | |
Date: &/7/Z0LlE 2:54:27 PM Page No. Z
LINEAL MEASUREMENT COMPUTATION
Pay Item MNo. 705-04.03
Unit:EA File Namwe: SRISguardrail.txt
|Pay Item Mame: Proposed Type L3 terminal |
| |
| | [BEGTIN | [E W D] | [0 RTGINAL | [FINAL] | Ower s |
| | | | | |Tnder | Renarks |
| Easeline | Srarion | Dffset | Srartion | Offsec | Gross |Deduct| HNet |Gross |Deduct |Net | Pan | I
| 1 | 1 1 | Length | | Length |Length| | Length| 1 1
I | I | | | b | lpmmins b e I=mmes Lo |
| SRS 1 289400.00]  -60.00] 289400.00]  -60.00] 1.000 0.00] 1.00] | 1 1 1 1
| Page Totals Unit:Ea | 1.000 0.00] l.00] | | | | |
| Totals Unit:Ea | 1.000 0.00] l.00] | | | | |
»
‘L\ne: 1 |COI: 1
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Exercise 20

NOTE:
Guardrail quantities generated in this way can be used to automatically build the
data into our standard tabulation format using the program available in standard

Microsoft Excel template Guardrail Tab Builder.xltm.

10) Experiment with different modes and export options to familiarize yourself with the
computation functions.

If you wish, calculate some quantities on the traffic control devices placed in

the previous exercise or perhaps the 6-30 C&G we placed in the urban section at
the end of the project.

For the curb and gutter, you can use a rate of 0.07181 cubic yards of concrete per
foot which would be used for a gutter thickness of 9”. The user is prompted for this
rate on each C&G element that is found. It will remember the last rate entered so
you only have to key it in once and can just accept it on subsequent elements.

Refer to standard roadway drawings RP-MC-1, RP-MC-2 and RP-NMC-10 for
applicable rates of concrete per linear foot for curb and gutter.

As was illustrated with the Display functions at the beginning of this chapter, a
Collection area is set up at the bottom of D&C Manager when in Compute mode
to allow the selection of various items from different categories under Pay ltems.

NOTE:

Only D&C Manager items under the Pay Items category are set up for quantity
calculation from graphics.

11) Exitthe Plan Quantity Computation dialog and Design and Computation
Manager.
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Exercise 21

21. Graphical COGO - Proposed R.O.W.

In this exercise we will demonstrate the use of another set of COGO tools, Graphical
COGO. ltis set up to store points graphically and can be used with visualized
COGO elements to perform MicroStation like manipulations which translate into
actual coordinate geometry stored in the GPK database.

For our exercise, we will store some proposed R.O.W. and annotate it using D&C

Manager.

NOTE:

For complete documentation on setting up proposed R.O.W. and easements, refer

to standard documentation file ProposedROW.pdf which can be found under
Documentation at the T.D.O.T. Roadway Design Division web page address:

http://www.tdot.state.tn.us/Chief Engineer/assistant_engineer design/design/v8/v8design.htm

21a. Initial Set Up

1) Open the MicroStation file

C:\Projects\Roane\SR95PoplarCr\ROSR95Proposed.dgn

Access Project Manager.

2) From the Classic Geometry task group, select the Graphical COGO icon

£ Civil Geometry

@ Classic Geometry
D/_. ¥ (j . gg A+
@ [Gapaicos] @ 7

=4 L’ﬁ‘\’ o
éém ft-'m ﬂlﬂ,l

e HSI'.II
LM!% ‘.1 L||I|D
HmL FlSl.II HmL

I (e

| /l pb ;\\F *ﬁ%

A Data Acquisition

&

(2" from left).

The COGO dialog opens and the Graphical COGO toolbox
appears.

Note that in the Classic Geometry task display the second
group of tools are the same so you can go directly to a
given Graphical COGO tool if desired.
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3) Before we store proposed R.O.W. points we need to set the feature PROW in
COGO. Turn on Permanent Visualization and click the Browse button to
set the feature.

Feature PROW is found under Design — Property/ROW.

 select Survey ltem, ... |Z||E|[z|
File Edit Setktings Favorites Help

ﬂidﬁ 0K || Close |

& C:\Documents and Settingzhall Users\Geopak StandardzATHDOT . zmd
23 Survey
[ Design
O_POINT Deszign Point w/MNumber
[ Property/R 0%
DEASMT Proposed Drainage Eazement
SEASMT Proposed Slope Eazement
CEASMT Propoged Construction E azement

B PROY Propozed B.O W,
23 Construction [For Const. Orly)

4) Back in the main COGO dialog we can see our feature has been set. Minimize the
COGO dialog to clear your screen area.

1 coordinate Geometry Job: 101 Operator: df; |Z”E|g|

File Edit Element Wiew Tools

=iz 1.4/ dil el ] A Aol alelsl sl 212
[] Bedsfine | Permanent Wisualization v|| PROW | A -

COGO Key-in: | set feature add PROW ||+

B 1 set feature add PROW
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Exercise 21

21b. Store Proposed R.O.W. Points/Breaks

5) Zoom into the area near 325+00. At this location our slopes go beyond the existing
R.O.W. on the left so we will need some proposed R.O.W.

Use MicroStation’s Level Display and the level filter Sheets - ROW Details to
set the levels in the master file and all reference files. Switch back to Levels and
turn on level DESIGN - ROW - ROW and Easement GPK Visualizations in

the proposed file.

Use MicroStation’s Copy Parallel command to locate the extreme points of the

needed R.O.W. (Offset 15%). Turn off the graphic group lock so that you do not
copy all of them parallel.

I0) View 1, Default

Qe i
Disgtance: | 15.00

Active Attributes
FKeep Original

6) Now use MicroStation’s Smart Line tool with sharp breaks to set a preliminary
proposed R.O.W. line.

I View 1, Default

Segment Type; | Lines
Mertex Type: | Sharp

Join Elements
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8)

9)

The finished preliminary line should appear similar to the one shown below.

Now we are ready to start storing our R.O.W. points.

In the graphical COGO tool box or from the Classic Geometry tool options click on
the Store Point icon at upper left.

Set the point Id to DR1 (begin point name), Coordinates control to Curvilinear
and set chain SR95. You should now be tracking along the centerline.

I0) view 1, Default
R MR EEEEEFERE

Coordinates: | Curvilinear %
Chain Id: |SR95
[ Station: 324+42.69
[] Offset: -197.00
[] Elervation: | 0.00

LS ?

Using Intersection snap, locate the first point at the intersection with the existing
R.O.W. on the left. Data point to store the point DR1.

Go to the next break in the preliminary R.O.W. line and Keypoint snap to it but do
not data point yet. Instead go to the tool settings box click on the Station value
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Exercise 21

and round to the nearest even station which should be 324+00. Click the lock box
to hold the new station value

% Store Point

Id: | DR3
Coordinates: | Curvilinear
Chain d: [$R95 v | [i]
Statian: 324+00.00
[] Offset: -139.51
[] Elewation: | 0.00

Now go down to the Offset and round to the nearest even foot which should be
about -140. Don’t forget the negative sign since we are on the left side of the road.

% Store Point

Id: | DR2
Coordinates: | Curvilinear
Chain Id: [5R95 v | i3]
Station: 324+00.00
Dffset: -140.00
[] Elevation: | 0.00

The station & offset should be locked in. Data point in the view to store the point
DR2.
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Repeat step 9 to store point DR3 at Station 327+00, Offset -130. You must click

on the lock toggle boxes to un-lock the station and offset values and return to

% Store Point

Coordinates: | Curvilinear

Chain Id: |5R95
Station: 327+00.00
Offzek: -130.00
[] Elevation: | 0.00

Using Intersection snap, locate the last point at the intersection with the existing

R.O.W. on the right. Data point to store the point DR4.

10)
dynamic location mode.
) View 1, Default
11)
12)

have been stored.

1) Goordinate Geometry Job: 101 Operator: df

Open the main COGO dialog and we can see that our proposed R.O.W. points

File Edit Element View Tools
B T cate| . ; . | 2e7| 24| O D

Redsfine | Permanent Yisualization + || PROW v
i LOCATE DR4 OM CHAIMN SR35 5TA 325+07.75 OFFSET -34.78334 | v
<% Z LOCATE DRl OM CHAIN SRSE STAL 3ZE419_ 27 OFFEET -10Z.2E331 -
N 60Z,012.22 E 2,460,248 53 Sta 2FEE+19.27

Point DRl stored.

=* 3 LOCATE DRE ON CHAIN SR2S STA 324400.00 OFFSET -140.00000

N 60Z,192.43 E Z2,460,E586.78 Sta 3E24+00.00

Point DRZ stored.

<% 4 LOCATE DR2 OM CHAIN SRSE STA 2Z7400.00 OFFEET -120.00000

N &60Z,463.26 E Z,460,416.00 Zta 3E7+00.00

Point DRI stored.

=* 13 LOCATE DR4 ON CHAIN SR2S STA 2325407.7% OFFSET -24.75304

N c0Z,545.04 E Z,460,4591.41 3ta 3E25+07.78

Ioint DR4 stored. v
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Exercise 21

21c. Store Proposed R.O.W. Chain & Annotate

1) Now that our points are stored, we can build a chain from them. Click on the
Chain from Elements icon in the main COGO dialog.

&

Key in chain name DROW1 and Double click on our visualized points in
MicroStation to build the chain element list. Stationing really doesn’t matter on

R.O.W. chains just set it to begin at O.

ﬂ:ﬂ Store Chain Erom Elements

Chain Mame: | DROW1 Elerment Selection

Beqin at 0.00 Elerment Type: | Point w
Element List: Paint M arne:

DR1 DR2DR3 DR4 D104

[ Store Chain

Click the Store Chain button.

2) Turn off the level DESIGN - ROW - ROW and Easement GPK

Visualizations and delete the remaining temporary construction graphics we
created to set our R.O.W.
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3) Open up D&C Manager and select item Drafting Standards — Prop.
R.O.W.— R.O.W. Prop. In the secondary dialog, click on the Draw Plan &
Profile button. Set the dialog to chains and single click on our proposed R.O.W.
chain DROWL. Linework and distance/bearing annotation is placed.

4) Add the proposed R.O.W. lines to a MicroStation selection set.

5) Double click on D&C Manager item Drafting Standards — Prop. R.O.W.—
ROW Flags.

When prompted enter Job number 101, roadway chain SR95 and click OK to
place R.O.W. markers.

After applying R.O.W. flags in batch mode always review annotation for any clean up
that might be needed so that all text is readable.

6) Close COGO and save an input file if you wish.
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Exercise 21

21d. Alternate Labeling Tools

On the previous page we illustrated ways to apply annotation to proposed R.O.W. in
a batch mode annotating multiple locations at one time. In some cases you may
wish to annotate single segments or breaks of proposed R.O.W. when small
changes are made. The T.D.O.T. Roadway Design Division provides the following
tools to deal with those situations. Take the time to try each of these out on the
proposed R.O.W. we have developed in this exercise.

1) Since these tools use the current active symbology and text settings, it is necessary
to use T.D.O.T. Roadway Design Division’s Text Styles Plus... tool to set those.

It can be accessed from Geopak’s D&C Manager at Drafting Standards —
Tools — Labeling — Textstyles Plus or with the T.D.O.T. Roadway Design
Division interface from the MicroStation drop down menu TDOT — Text Styles

Plus... or from the Roadway Design Division Tool Strip. The labeling tool dialogs
provide an access point as well.

E

Text Styles Plus...

Click to set Text style,
Level. Weiaht & Color

ferial Survey - Photo Contraol -
Building - Exist,

Business - Functional

Zenterling - Exist, Road

Zenterling - Prelim,

Zenterling - Prop,

Zenterlinge Curve - Exist, Rioad

Centerling Curve - Prelim,

Zenterlinge Curve - Prop,

Drainage - Matural

Drainage - Prop., ﬂ
Set Alternate 5TD || Place Label with
............. Telige: Loaiiet L

Scale | 20 Cancel

Make the following choices based on the type of annotation being placed:

ROW & Easements - Prop. For generic labels such as “PROP. R.O.W.”

ROW Bearing & Distance - Prop. For prop. R.O.W. & easement segments,
also used when labeling arcs which are part
of prop. R.O.W. or easements
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ROW Sta. & Offset - Prop. For prop. R.O.W. & easement breaks or
intersections with R.O.W. or property lines

2) The Label Station/Offset tool can be used to label proposed R.O.W. breaks or
intersections with property lines.

It can be accessed from Geopak’s D&C Manager at Drafting Standards —
Prop. R.O.W. — StationOffset or with the T.D.O.T. Roadway Design Division
interface from the MicroStation drop down menu TDOT — R.O.W. — Label
Station & Offset

Label Station f Offset
This tool uses the active level, color, weight
and text parameters for placement. -
Jobe 101 - Chain: |5R95 j hin]
[ Title Text (Optional) |
9499090, 12 ﬂ| Skation: | [ Lok
W Divider Line
09,17 ﬂ| Offset: | r Lock
Terminatar Type:
W Place Leader Line | Mane j
S0 " Perpendicular ko Chain
Cyniannic =
_— " Horizontal
Place Label Text Skyles Plus, ., | Cancel ‘

3) The Place Bearing & Distance Label and Place Arc Radius & Length
tools can be used to label proposed R.O.W. segments. On short prop. R.O.W. lines
or arcs these tools may be used to place the annotation with leader lines as a flag.

They can be accessed from Geopak’s D&C Manager at Drafting Standards —
Prop. R.O.W. — BearingDistance & RadiusLegth or with the T.D.O.T.

Roadway Design Division interface from the MicroStation drop down menu TDOT
— R.O.W. — Label Bearing & Distance & Label Arc Radius & Length
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Place Bearing & Distance Label

This kool uses the active level, colar, weight and
text parameters For placement,

¥ Bearing

| Place Label as Flag

Exercise 21

Place Arc Radius & Length Label

This kool uses the active level, color, weight and
text parameters For placement.

N

v Radius | Place Label as Flag

Terminator Type
gl =
W Distance |Smal| Arrow j
Identify Element Scale a0

Place Label Cancel |

Terminator Type
W
W Length |5ma|l Arrow j
Identify Element Scale =0

Place Label Cancel ‘

Text Styles Plus. .. Text Styles Plus, ..

Proposed R.O.W. on Metric Projects

When annotating proposed R.O.W. on metric projects we are required to annotate
dimensions in both metric and English units. The tools shown above automatically include
both measurements when used in metric DGN files.

4) The Place Label with Leader Line tool can be used to place generic text
labels for proposed R.O.W.

It can be accessed from Geopak’s D&C Manager at Drafting Standards —
Tools — Labeling — LabelwithLeader or with the T.D.O.T. Roadway Design
Division interface from the MicroStation drop down menu TDOT — Tools —
Place Label with Leader

Place Label with Leader, Line

This tool uses the active level, color, weight
and text parameters for placement.

[V Text - 1st Line |

[v Haorizonkal Line

[ Text - 2nd Line |
I+ Terminator
(" Extra Large &rrowhead " Small Arrowhead

" Dat

Scale | U

Zancel ‘

" Large &rrowhead

{+ Medium/3tandard &rrowhead

Flace Label

Texk Stvles Plus, ., ‘

Example of label placement:
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NOTE:
For complete documentation on special programs developed by T.D.O.T.’'s Roadway
Design Division for use in MicroStation with Geopak, refer to standard documentation file

TDOTRoadwayDesignDivisionPrograms.pdf which can be found under
Documentation at the T.D.O.T. Roadway Design Division web page address:

http://www.tdot.state.tn.us/Chief_Engineer/assistant_engineer_design/design/v8/v8design.htm

GEOPAK Plan View Labeler:
As shown in chapter 18, the Geopak Plan View Labeler can be utilized as well to place
annotation for proposed R.O.W. and other features in the project.
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Exercise 22

22.Proposed & Final TIN Creation

This exercise shows the basic steps for building cross section data and forming a
proposed and a final TIN for our project roadway. The final tin is the surface as it
would be after construction of the roadway; in other words, a combination of the
current existing surface and the proposed roadway development.

The proposed tin can be used to help develop side road tie ins. In chapter 23, we will
use the proposed tin which we develop in this chapter with the Draw Profile tool to
illustrate cutting a profile across multiple surfaces at one time.

Data from the final TIN file is used for both culvert and storm drainage design. In
conjunction with the GEOPAK DTM Tools, drainage areas and water flow can be
carefully mapped out. With culverts, it is used to set preliminary invert elevations and
to cut tail water sections. For storm sewer design, it automatically gets elevations at
the gutter line and sets up the spread section at inlets. There are other methods of
generating this information but the use of a final TIN is the preferred method.

T.D.O.T uses GEOPAK to create final TIN digital terrain models from proposed
cross section graphics. It is important to include cross section data generated at all
critical locations. These may include any of the following:

e Superelevation rate transition limits

e Beginning and ending of width transitions

e Locations where typical section changes

e Side road data

e Intersections with large radii should be cross sectioned around the radius

e Ramp data on roadways with interchanges

e Handicap Ramps (cross section immediately before & after with 2 within central
pathway)

If side roads, ramps or large intersection radii are involved, it will be necessary to
repeat some steps to gather data from these additional areas. Due to the time
available for this class, we will not include side roads in our final tin.
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22a. Generating Cross Section Data

1)

2)

3)

Create two new DGN files, FinalTINPatterns.dgn &
FinalTINXSections.dgn, for generation of cross section data, one for patterns
from DGN seed file Seed2D.dgn and one for cross sections from seed file
SeedXS.dgn.

Open the MicroStation file FinalTINPatterns.dgn. Access the Project
Manager workflow dialog. Click on Draw Pattern and create a new run
finaltin

Double click on the symbology review window to make the following settings.
Level name is DESIGN - CENTERLINE - Proposed.

Set Feature

Symbialogy
NNl DESIGN - CENTERLEG)
Calor: 0 |
Style: a ¥
Wwieight a ¥
-
[ OF. ] [ Cancel ]

Our roadway includes superelevation, so reference the super shapes DGN file
ROSR95SEShapes.dgn. In the Draw Pattern dialog, set the placement option to
Superelevation Transitions and hit Draw Pattern Lines. This generates
pattern lines at all critical superelevation locations.

E] Draw Pattern Lines - Finaltin

Job: [101 | @] Chain: [SR95 v I 5RY5
Beqinning Ending
Left Offzet(+]: | 300 Left Offzet(+): | 300 [
Station: | 285+00.00 | Station: | 347+83.04 e
Right Offzet(+]: | 300 Right Offset(+): | 300 |
| Superelevation Transitior il [] Skew Angle | 000
Lewvel Syrmbalogy: = ] Diraw Pattern Lines ]

Our roadway includes width transitions and a location where the typical section
changes so click on Superelevation Transitions and change to Once.
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Exercise 22

Our pavement transition stations are 316+75 & 327+75 and the typical section
changes at 328+25. In the next step, we will place regular pattern lines at a 5’
interval so these will be covered then.

We do have a shoulder transition where the Type 38 terminal pad is located near
station 292+50 on the left. We don’t know the exact stations but using the dynamic

station icon to the right of the station entry field, we can snap to each of the five
control points of the pad to set their stations.

Attach file ROSR95Proposed.dgn as a reference and turn on level DESIGN -
TRANSPORTATION - GR Special Slope Limit Lines. Go to the guardrail
terminal area near 292+50. The stations should be found to be 291+82.22,

292+12.50, 292+37.50, 292+62.50 & 293+66.56. Refer to standard
roadway drawing S-GR-38 for Type 38 terminal pad layouts.

TTTT oo AYERmew- - _

Enter each of these stations and each time hit Draw Pattern Lines to place a
pattern line there.

ﬂ:ﬂ Draw Pattern Lines - Finaltin

Job: [101 | @] Chain: [SRS5 v K SR95

Beqinning
Left Offzet{+]; | 300

Station: | 21 +82.22 @ o

Right Offset(+} | 200

: Once v [] Skew Angle

Lewvel Syrmbalogy: = [ Diraw Pattern Lines
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4)

Change the placement option to Even and set the interval for pattern placement to

5. Reset station values to the begin and end as shown below in the Draw
Pattern Lines dialog and hit Draw Pattern Lines.

2 Draw Pattern Lines - Finaltin

Job: [101 | @] Chain: [SRS5

=13
|

|5Ra5

vl 1

Beqinning

Left Offset(+): | 300

Statior; | 285+00.00

Right Offset(+): | 300

| Even +| | 500

Lewvel Symbaology: = [

Ending

Left Offset(+): | 300

Station: | 347+89.04 |«
Right Offset(+]: | 300 i

[[] Skew Angle |__

Draw Pattern Lines ]

NOTE:

An interval increment of 5’ or some other small value is recommended in order to
ensure that an accurate proposed tin is formed from the cross section data.

5)

6)

Close the Draw Pattern Lines dialog and save settings on the run.

Make a copy of the working alignment run SR95 and call it 95FINAL. We will set

it up for producing the final TIN. Open the copied run.

Click on the Define button for working alignments. Access the Pattern dialog

and set the filename to FinalTINPatterns.dgn and reset search criteria to
match the ones used for your pattern lines.

i Waorking Alignment Definition: 95FINAL

Plar “iew
Pattern
Shapes
Prafile Wiew
Location
Crozz Section View
E sizting Ground
Fropoged Finizh Grade
DT

OFEEOE

By Desian e |
Harizontal Scale: |FTID | Wertical Scale: |r:l |
Desin File: | inalTINPattems.dan | Q
Lv Mamnes: | ERLIME - Proposed g
Colorz: |0 g
Match
Stylez: |0 ﬂ
Dizpl
Wwigights: | 0 |g
— | N
Flacement: =

Click OK to save the settings.
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7)

8)

Exercise 22

Open the MicroStation file FinalTINXSections.dgn. Access the Project
Manager workflow dialog again and click on Existing Ground Cross

Sections. Create a new run named finaltin. Most settings are automatically
made from entries in the working alignment definition.

Make sure Type under Surfaces is set to Line String and set symbologies for
existing ground and void areas by double clicking on symbology view windows. Both

use level SURVEY - GROUND - Top of Ground.

After setting surface values, click the Modify Surface Settings option to the

right of the surface list.

[’_:] Draw Cross Sections - finaltin

l’_i] Draw Cross Sections - finaltin

File Edit Update Options File Edit Update Options
Job Number: [101 |  Chain [5R95 v Job Mumber: (101 % |  Chain: [SR35 v
[ DF Origin [ DF Origin
x5 Cells | Surfaces | #E Cells | Surfaces
Pattern Type | Mame
EsDENFle V| ITin - RO0g5-07.tin ¥
Design File: | FinalTINPatterns. dgn g %‘
Levels: [ DESIGN - CENTERLIN| | ([ |
Colars: [0 g [] Line [] Line Sting
= o Dretails
Styles: |0 | -Malch -Fleset S :
a : : i ; | Dim File: (] | ROO35-01.lin | af
[] Weights: | 0 g M ethod: Tria-ng_lés-__. -\_P' Type: | Line Sking (% |
Seale Spacing Dizplay Settings Filter Tolerances
Horizantal: | 10.00000 Horizontak | 1000.00 [ By Level Symbalogy | Harizortal: [ 0.00°
Vertical: | 10.00000 | Vertical: | 500.00 B J \ariance: | 010
Mumber of %5 by Column: | 50 - :
'" Text Settings ;
] Elevation e | veid
Exist. Ground Void
Set Feature Set Feature
Symbology Symbology
Level |SURWEY - GROUND w | Level: |SURVEY - GROUND + |
Color | O w | Color: M 6 v |
Styler | —— — 3 #| Style: | —— — 3 ha|
weight: |——— 2 | Weight: |——— 2 |
) 2

When all settings are made, click on Draw.

Close the Draw Cross Sections dialog and save settings on the run.
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9) Finish setting up the working alignment. Access the Cross Section View
dialog and set the filename to FinalTINXSections.dgn.

£ Working Alignment Definition: $5SFIMAL

Flan Wigw
Fattern
Shapes

Profile View
Location

echon Yiew
Ewxizting Ground
Proposed Finish Grade
DT

Cancel

#5 DEM File: | ITINXS ections. dan ! File

Chain: | SAS95
Begin Station: | 285+00.00 R 1
End Station: | 347+89.04 R 1

Click OK to save the settings.

10) Access the Project Manager workflow dialog again, click on Proposed Cross
Sections and copy the run Final which you set up previously to generate regular
roadway cross sections and call it PropTIN. Open the copied run.

L] Proposed Cross Sections - PropTIN Z”EIE|

File

=5 DGM File
Pattern

E sizting Ground
Shapes

Shape Cluzters
Define DGEM Ya

Flot Parameters
Drainage

D efine ' anablez

riables

#%5 DGM File: | iFinalTIN<Sections. dan | ﬂ

Tolerance: | 0.100000

22-6 Proposed & Final TIN Creation

GEOPAK Road Course Guide



Exercise 22

11) Inthe Define Variables dialog of Proposed Cross Sections reset the XS DGN
filename to FinalTINXSections.dgn and set Place XS Grid? & Plot Slope

Lines in Plan? to

N.

"1\ Proposed Cross Sections - PropTIN
File

w5 DGH File
Pattern

Shapes

Esizting Ground

Shape Clusters
Define DGM ariables

D1 efine Y ariables
Plat Parameters
Drrainage

Y ariable Yalue i
Centerling Mame SRS

wz scale 10

Flan DGMH ROSR95Foposed...

=5 DGM FinalT IN*5ections. ..
Flace #5 Grnd? h

Flat Slope Lines in Plan’?

By file: | All

W ariable Mame:

Yalue:

| Plat Slope Lines in Plan?

[n

bl aclify ]

12)  No other changes need to be done to the run so we are ready to generate the
proposed cross sections.

Go to the drop down option File — Run on the Proposed Cross Sections dialog.
In the Proposed Cross Sections run dialog, make sure Pause On Each Section is

clicked off.

Depending on the length of a project the proposed cross sections may take some
time to run due to the large number of cross sections being generated. Click on
the Disable View Update option so that it doesn’t have to update the graphic

display constantly.

2! Proposed Cross Section

Clutput

ToScreen \_f—!

Dizable View Update

Click Apply.

GEOPAK V8i (SELECT Series 2)

Proposed & Final TIN Creation 22-7



13) Once cross sections are completed, exit the Proposed Cross Sections dialog and
be sure and click Yes when prompted to save the settings just made.

22b. Build Proposed & Final TIN

14) Open the XS Reports dialog.

It can be accessed from Project Manager button Reports and XS Quantities,
from the MicroStation menu bar drop down location Applications - GEOPAK —

Road — Cross Sections — Reports or from the cross section task group
under Road Tools.

RuadTqus
BadgFEen:?
ARE

sle RE.m o My oA =

&:‘+:+ :ﬂ/ / Cross Section Reporks
SR T s T

15) Onthe XS Report dialog, click on the Highlight option at the bottom and select
the option DTM Input.

=er

Blue & Red Top

Clearing

Clozure

DT Input

DT Proposzed 30

HEC-Z

NOTE:

The option DTM Proposed 3D can be used generate the same data but it
includes an option for ground line data which we should not use since it will only
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16)

Exercise 22

pull existing ground data from the cross section. We will add all ground data we
need in the final TIN from the existing TIN file.

This opens the Creating DTM Input File dialog. Make settings as shown below.
Set the ASCII filename to SR95proposed.dat, click on the XS Elements
button to set the Candidate Elements symbology.

1 Creating DTH Input File ngl@

Job: | 101 gl:unentﬁtation: 2EE+00.00 F 1

Chaire | 5E35 w
Begin Station: | 285+00.00F 1 2E5+00.00 F 1
End Statior: | 347+89.04 R 1 247+8904 F 1

Search Criteria
#5 Elements: '_/q“\_‘

[] Pause onEach %5
ASCI File: | SR95proposed.dat g

| Apply |

Color 2 (subgrade) and color 161 (curb, gutter, sidewalk & wall bottoms) should not
be included. The only data desired from proposed cross section graphics is along

the finished grade. The level name is DESIGN - TYPICAL - Finished Grade
and Subgrade.

Make the settings as shown and use the Display button to check them on your
cross section graphics.

1} candidate Elements E]|§|@

Ly Mames: | rade and Subgrade g
: e
Colors: | 1,3-160 ]
Styles: | 0 2l
Weights: | 4 E‘
[ katch ] I Display I [ Reset ]

Click the red X to dismiss the Candidate Elements dialog and click Apply on the
main dialog to start processing.

NOTE:
If your project needs to include data from other cross sections such as side roads or
ramps, steps up to this point should be repeated for the other areas. Once done,

use Copy & Paste in any text editor to combine the data in one single DAT file.

Where roadways meet, intersection EOP lines should be used to limit proposed
cross data to the edge of the travel lanes so that it will not be necessary to edit the
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resulting proposed surface to delete invalid points such as curb or slope points
crossing intersections.

When creating bridge deck surfaces, the level DESIGN - SURFACE - Bridge
Surface Construction Lines should be included. Lines placed on this level take
care of bridge overhangs and gaps which cause problems during surface creation.

17) Now we are ready to create a proposed TIN file from the data which we have put
together. Access the DTM Tools from the MicroStation menu bar drop down
location

Applications - GEOPAK — Road — DTM Tools or the Existing Ground
button on the Project Manager dialog. Create a new run called final.

You may wish to use either the tool box

or the Menu bar

Settings  Extract Build Edit Drape Load Reports  Analysis  Ukilities

18) Open the Build Triangles dialog and enter filenames as shown below. Set the
Dissolve Option to Side and set the side length to 50. This control will prevent
long skinny triangles from forming along outside of proposed slopes. Once entered
hit Process.

T,

! Build Triangles E“E|E|

Data File: | SR95proposed. dat | E

TIN File: | SRO9Sproposed tin | [E]

Process

NOTE:
The value entered for the Dissolve Option depends on your job. If cuts and fills are
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Exercise 22

light a value between 50 & 100 should work. If cuts or fills are large, a larger value
should be used to avoid holes in your TIN.
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19)

20)

Review the proposed TIN file just created. Open the FinalTINPatterns.dgn file

or some other scratch DGN file. Use the Load DTM Features tool to load
triangles, contours, etc.

Before displaying graphics, go to File — Open in the Load DTM Features dialog

and attach tdotPROP.Ipf, found under C:\Users\Public\Geopak Standards,
which is set up for proposed TIN surface displays

Make sure the proposed TIN includes no holes or long triangles on the sides. You
also may wish to create a temporary cross section file and cut some sections to
check your proposed roadway TIN.

1} Load DTH Features - ... MdotPROP. Ipf

File

Load File: | TIN v | | SR95proposed.tin ol

Dizplay Preferences
Load: | Externt w| [] Display Only Graphic Graup

Feature Level Color “weight Shile | Display
g SURVEY -DT... A ¥ ot
TIM Hull SURWEY -DT... n n 0 OFF o
Contours - - - - oM
Major Lines  DESIGN -CO... 2 2 ] OM :Q‘
ajor Label DESIGM -CO... 2 2 0 ] s
inor Lines  DESIGM -CO... 12 1] Il O =
|

i
gy

IR
ST
PRI

i m%;m{

AT AT

mgwnmiiﬁmﬁn At a%nwgmmﬂ
hiEL

P

h{j WL
N
TR

b5 i

If needed, use the Edit Triangles function under DTM Tools to dynamically
delete any invalid points/triangle vertices.

Once satisfied with your proposed TIN you are ready for the final step. We need to
merge the proposed TIN with the existing TIN to form a complete final TIN. In DTM
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Exercise 22

Tools under Build open the Merge TIN Files dialog. Fill in filenames as shown
below and hit Process.

W) Merge TIN Files A=
Oid TIN: | ROOS5-01 tin ql
Mig TIN: | SR95propozed.tin g

Mew TIN: | Finl.tin al

This eliminates all existing points within the area of the proposed TIN file and then
combines the proposed data with the remaining existing data in the new TIN file.

NOTE on Long Projects:

Some final TINs created for larger projects may prove cumbersome to use or create.
If problems are encountered on larger jobs, it is suggested that some controlling
drainage feature such as a ridgeline across the project be located and then used as
a dividing line so that two separate final TINs be can be formed that will function on
their own.

21) At this point review the final TIN by generating final contours in a 3D DGN file.

Create a new MicroStation DGN file named Final TIN.dgn using seed file
Seed3D.dgn.

Open the Load DTM Features tool. Turn off all feature items but Major and
Minor Contour lines. Under the main Contour feature make interval settings as
shown, Minor:0.5, Major:5.

4! Load DT# Features E|§|@

File

LoadFile: [ TIN_ %/ [ Finaltin ol

Dizplay Preferences
Load: | Extent »| [] Display Only Graphic Group

Feature Level Color weight Style | Display
Triangles SURVEY -DT... 8 0 0 OFF %
TIM Hull SURVEY -DT... 0 0 0 OFF ot

ajor Lines  DESIGN - CO... 2 2 0 0N ﬂ
tajor Label DESIGN -CO... 2 2 1] OFF s
tinor Lines  DESIGN - CO... 12 0 0 ON

Minar Interval: | 0,500 M ajor Interval: 5000
Smoath: | Three Point | Registration: | 0.000 Minimum Area: | 0.000

Range | MinimumZ: [ 760165 | Masimum Z: [ 907.924

Once set, click on Load.
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Delete the Global Origin note text and circle and then Fit View in MicroStation.

EMEERIF IR == B == i S

Use MicroStation’s Dynamic View rotation and Zoom commands to check out your
surface. This view is looking down through our transition area.

& view 1, Default
@& -@ - AR
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Exercise 23

23.Side Roads

In this exercise we will use Graphical COGO & the Draw Profile tool to begin the
design of a side road. All of the functions we have worked with to design our
mainline roadway S.R. 95 can be used to develop side roads as well. The tools in
this chapter are presented as an alternative to some of the functions we used
previously for S.R. 95.

Private Drives:
Any private drives, businesses and field entrances with possible slope
encroachments, in extreme cuts or fills or any that need more complex vertical

alignments will need to be designed using regular roadway design functions
presented in this manual.

We do have a batch process developed for automatic production of private drive
profiles which can be used on drives that do not involve any of the design situations

listed above that would require more in depth study. For complete documentation on

batch processing of private drive profiles, refer to standard documentation file

PvtDrProfiles.pdf which can be found under Documentation at the T.D.O.T.
Roadway Design Division web page address:

http://www.tdot.state.tn.us/Chief Engineer/assistant_engineer_design/design/v8/v8design.htm

23a. Initial Set Up

1)

2)

Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95Alignments.dgn
Access Project Manager.

From the Classic Geometry task group, select the Graphical COGO icon.

£ Civil Geometry ol

O Lt (8 Er LT o gt The COGO dialog opens and the Graphical COGO toolbox

f[@) % 5 mm | appears
) Mawha o] & /5
~

# XS

| RIEASEA ] QN2

B 24 BD
HIlL ASTII ML

i (e Py
/) pb ;\\)J‘ﬁé

&

M Data Acquisition
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3) Before we store proposed centerline points, we need to set the feature D_POINT in

COGO. Turn on Permanent Visualization and click the Browse button to
set the feature.

Feature D_POINT is found under Design.

4) Back in the main COGO dialog we can see our feature has been set. Minimize the
COGO dialog to clear your screen area.

2\ coordinate Geometry Job: 101 Operator: df |Z”E|rgl

File Edit Element ‘Wiew Tools

L F

ol cal ] 3 4] 2] °] 2

IE%

z‘-‘

<% 1 set feature add D_POINT
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Exercise 23

23b. Graphical COGO Centerline

1)

In this section we are going to use Graphical COGO to store 2 points to define a
centerline chain for Westover Dr. We will use this chain later to illustrate the use of
the Draw Profile tool.

NOTE:

In the normal workflow existing centerlines for side roads are set up and provided by
Survey. If realignment for the side road is indicated in the APR for the project,
Survey will develop a preliminary proposed centerline as well. Design personnel
would then determine whether those centerlines can be used in the final design.

Zoom in on Westover Drive near the end of our SR95 chain.

Using MicroStation, draw 2 perpendicular lines across Westover Drive between
the existing edge of pavement lines. It may be necessary to turn on the Survey
reference file RO095-01Survey.dgn and level SURVEY -

TRANSPORTATION - Roads.

Using Midpoint snap, draw a line from the middle of the first line to the middle of the
second.
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Use MicroStation’s Trim to Element tool to extend the line to the SR95 centerline

chain.

2) Access the Graphical COGO Store Point command. Set the point name to
D201 and switch the Coordinates option to Cartesian.

% Store Point

\d: [ D201
Loordnates; | Cartesian v
[ %/Easting: | 246162623
[ ¥/Northing:| 603956 46

[ ] Elewation: | 0.00

23-4 Side Roads
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Exercise 23

3) Keypoint snap and data point at the ends of our constructed centerline to store
points D201 and D202.

I0 view 1, Default

ol 2l ﬂr&vﬂ
0

Id: | D203
M Coordinates: | Cartesian w

[] ®/Easting: | 2461598260
[ *r/Morthing: | 0413331

[] Elewatior: | 0.00

4) Now that our points are stored, we can build a chain from them. Click on the
Chain from Elements icon in the main COGO dialog.

Key in chain name WESTOVER and for now set the begin station as 10+00.
Double click on our visualized points in MicroStation to build the chain element
list.

ﬂ:ﬂ Store Chain From Elements

Chain Name: | WESTOVER Gleizilelaatay

Beqin Station | | 10+00 Elernent Type: | Point L
Elerment List: Foint M ame:

D201 D202 D104

[ Stare Chain

Click the Store Chain button.
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5) Go to COGO Navigator and describe the chain WESTOVER.

I} coordinate Geometry .Job: 101 Operator: df |._|r§|rg|
File Edit Element View Tools
D] e g g / i 7 & j A A & ] | 2] O
Q:ét+=++‘/ f&'(f-}fﬁ(%r duf’:: gl——ﬂ'zﬂﬁza-iﬂ"‘béés'&?c//@
IR
-~
=* 1 DESCRIBE CHAIN WESTOVEER
Chain WESTOVER contains:
LzOol DE0z
Beginning chain WESTOVER description
Feature: DI_DPOINT
Point DZ01 N 504,107 _20 E 2,461 ,511_65 Sta 1o+00.00
Course frow D201 to D202 & 30° 44' 0%" E Dist 334.56
Point DZ0Z N E03,819.64 E Z,461, 682 64 Sta 13+34. 56
Ending chain WESTOVER description
»

We can see that our chain ends at SR95 with an odd station. This station value will
vary depending on where point D201 was stored.

6) Click on the Station Chain icon on the main COGO dialog.

7) In the Station Chain dialog set chain WESTOVER, station 30+00 Back and

object point D202. This will back our stationing in from the end giving an even
station at the SR95 intersection. When re-stationing a chain, the object stationed

from must be a part of the chain.

’_..T_. Station Chain

Chair: | WESTOVER v I

Station: | 30+00 || Back |w|

Object: | D202 | Equate

[ Station Chain ]
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Exercise 23

Turn on Redefine in the main COGO dialog and click the Station Chain

button.

8) Go to the Navigator and describe the chain again. It should now end at 30+00.

I Coordinate Geometry, Job: 101 Operator: df;

Bile Edit Element ‘iew Tools
| ) i 7 %,
& lf f:::: g Ijl -5 |+zsa **
Eannns
W
o
e g DEZCRIEE CHAIN WESTOVER
Chain WESTOVER contains:
DE0l DE0EZ
Eeginning chain WEETOWER description
Feature: D_POINT
Point DEOL N &04,107.20 E Z,461,811.65 Sta ZEtEE._ 44
Course from DZ01 to D202 8 30" 44' 09" E Dist 234.56
Point DEOE N &03,819.64 E Z,461,682.64 Sta Z0+00.00
Ending chain WESTOVER description
W

9)

Close COGO and save an input file if you wish.

23c. Draw Profile

The proposed tin created for the mainline roadway can be used to help develop side
road tie-ins. In this section, we will use the proposed tin which we developed for S.R.
95 with the Draw Profile tool to illustrate cutting a profile across multiple surfaces at

one time.

1) Open the Draw Profile dialog. It can be accessed from the MicroStation menu

bar drop down location.

Applications - GEOPAK — Road — Plans Preparations — Draw

Profiles

or from the Road Tools task group, select the Draw Profiles icon.

GEOPAK V8i (SELECT Series 2)
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Road Tools a( EE A

VHOFRE ?
b g
el o

2) The Draw Profiles dialog is opened. You may notice that it is similar in layout to
the Draw Cross Sections tool. Set the Job Number to 101 and the chain to our new

side road chain, WESTOVER. Many items on the dialog will be dimmed out since
we have not created a GEOPAK profile cell or configured a working alignment for
this roadway.

K1) Draw Profile g|§|@

File Edit Update Options

Job Murhes: | _@ E
L

Chair: |< Nane >

Surfaces | COGo | Frojection |

| < Mo Entries > J

|
2l
— |

3) Zoom out and find a location somewhere below the SR95 profile to place our new
profile for WESTOVER. If your view is rotated, you will need to un-rotate it.

Click on the Dialog Profile Cell Control icon near the top of the Draw Profiles

dialog.
£

Now we can place a GEOPAK profile cell for our side road. Make settings as shown
after clicking on the Place Profile Cell icon to the right of the Profile Cell Control
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Exercise 23

dialog. The beginning station is filled in automatically. The value of that station
depends on where point D201 was located and may vary from what is shown.

M - oix
Active Chain: ['\WESTOWER v

Microstation File Station Elevation H. Scale . Scale Gap

§ Place Profile Cell  [= | |[X]

Station: | 26+65 44
Elewation: | 720,00
Harizantal Scale; | 50.000000
Wertical Scale: | 5.000000
Mo Gap v

Cell Fange
Top Delta 30.00

B <1000

Once settings are made move your cursor into the view, the profile cell is on your
cursor waiting for a data point for placement. Data point somewhere below the
limits of the SR95 profile cell.

4) Our profile cell data now appears in the Profile Cell Control dialog. We can dismiss
this dialog now.

2} profile Cell Control

Active Chair: SRR

Microztation File Station Elewation  H. Scale W Scale Gap

A Active Design 26+65.44

5) In the Draw Profile dialog, we can now set up our surfaces. First, set up the
existing as shown.

Use the browse button to set our existing TIN File RO095-01.tin.

Set Display Settings to By Feature and use the D&C Manager item EXist.
Ground (found under Exiting Profiles in D&C). Click on the paint brush icon to
browse the D&C Manager items.

When settings are made, click the Add button to the right of the surface list area.
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:_,. Draw Profile

File Edit Update Options

Job Mumber: | 101 %

Chair: 'WESTOVER v |

Surfaces | CaGo | Frojection |

ﬂ ﬂ Label Szale:

Type | Mame

B O0S8-01 tin

TIk

Dizplay Settings
Exizt. Ground

Ciraw

= }(|rDI"_*|

Dretails

| RO035-01 tin

Y

Dizplay Settings

By Feature

Method
bl ————

Filter Tolerances

Harizantal:

Feature: | Esist. Ground

a |£ W ariance:

Station Limitz

] veid | —

[] Begn |Z6+6548 |+
[ End |30+0000 |«

Offzets

Hoizorta
Verica

NOTE:

In most cases, Void areas are not encountered along profiles but if needed set the

level and symbology to SURVEY -

6, line code 3 and weight 2.

PROFILE - Ground Line with Text, color
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6)

Now set up the proposed surface for SR95 as shown.

Exercise 23

Use the browse button to set our proposed TIN File SR95proposed.tin.

Use the D&C Manager item VA Roadway (found under Roadway Vertical

Alignments in D&C).

When settings are made, click the Add button.

1! praw Profile

File Edit Update Options

Chair: WESTOVER

Surfaces | coGo | Frojection |

Job Mumber: | 101 |+ Label Scale: I_EIEIEIEIEIEI

Type | Mame Dizplay Settings

TIM SRE35propozed.tin %A Boadway
TIM - ROO95-01.tin Exist. Ground

Cirans

=X FD||21

Details

| 5 HSEpernsed i |

Method: Trlangles

Dizplay Settings

By Feslur v

Q|

Filter Talerances

Horizontal | 0.30

Feature: |44 Roadway hd |ﬂ Yanance: | 010
Station Linits Offzets
[] Begin | 26+65.44 |ﬂ Harizontal:
[]  End |30+0000 |+ Verticat | 0.00
7 v —
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7)

You may have noticed that as we added the surfaces they are automatically
displayed in graphics. Now the Profile Generator tool could be used to develop a
proposed vertical alignment profile for Westover Drive.

We did not take the time to set up intersection EOP lines across the side road
intersection so we can see that the shoulder, curb & sidewalk were included on the
proposed TIN surface in that area. The Westover Drive proposed vertical alignment
would need to tie in to the outside edge of the SR95 travel lanes.

NOTE:

It is not necessary to develop a proposed tin for the mainline to develop side road
profile tie-ins. We simply used this as an example to demonstrate the Draw Profile
tool.

The information needed to tie in to a mainline road: finished grade elevation, cross
slope and grade on the mainline can all be found using the Shape Analyst tools
for roadways with superelevation. If the mainline doesn’t have superelevation, then

the Profile Elevation tool in COGO will provide the information required.

23-12 Side Roads
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8)

1! praw Profile

File Edit Update Options

Job Mumber: | 101 |+ Label Scale: I_EIEIEIEIEIEI

Chair: WESTOVER

Surfaces | CoGOo | Frojection |

M ame Dizplay Settings Ciram

Dretails

Profile: |< Mone » | Sl

Vertical Offset: | 0.00 | [ Beg: | 26+55.44 e
[] End |30+00.00 | ﬂ
Dizplay Settings

|E_I,I Level Symbology | _
< Ma Entries > |J !

g
X

Exercise 23

We will not do anything with the other tabs in the Draw Profile dialog but take a

moment to look at them. The COGO tab can be used to display profiles for this
chain which have been developed and stored in the GPK file.

GEOPAK V8i (SELECT Series 2)
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The Projection tab can be used to project profiles from other chains as well as

9)
survey chains onto this profile. This portion of the tool is used on bridge replacement
projects to project existing centerline profiles onto the proposed profile.

! Draw Profile
File Edit Update Options
Job Mumber: | 101 |+ ﬁ ﬁ Label Scale: | 0.000000
Chair: |WESTOVER ] —
Surfaces | cCaGo | Frojection |
Type Chain FrafilesSurfa Dizplay Settings Ciraw
]
D etailz®
. Stationing
Type: | Coga Chain W : i -
Chaine | DROWT o| [ Begin (2645548 |
Profile: | < Mone > v | [ _End: 2_E+E_5'4¢.1 *ﬂ
Vertical Offsst | 0.00 [l
[]POT
Filter Tolerances
TIM File: g Harizantal: | 0.30
Method: Triangles W Variance: | 010
Dizplay Settings
By Level Symbology v | | —
< Mo Entries > J
10) Anytime data is changed and profiles need to be updated simply open the Draw

Profile tool and click the Update Profile icon near the top of the dialog.

|

11) Close the Draw Profile dialog.
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