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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.

1)

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

Make sure the survey file is displayed before moving on.

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.

“ Lzer Preferences = | [=] |ﬁ|
S : : Cutput Accuracy
{Unit System: | English hd
e (Eng ) Distance: [59.12 -|
Coordinates: |MNE - |
Station: | S+99(9).12 -|
Direction: | Bearing - |
Angle Seconds: [5799" -|
Station: | 12+34 -|
Working Directory: QY
[ Eeature Preferences... ]
[] Show this dialog at startup
[ COG0 Preferences. .. ]
[ 0K ] Cancel

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

Feature option.

rﬁ Feature Preferences |i| (=] lﬁl

Feature Database: | C:\Users\Public'Geopak Standards\TNDOTemd | & ﬁ-

=

Apphy Best Match Feature Flot Scale: S IEELER
[ ] Use Shared Cells Point Label Redraw: | Position by SMD Settings - |
[ oK [ Cancel |

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.

,H- COGO Preferences

(o] & |msSa]

Job (GPK) Open Mode: |Query

x

Job (GPE]) Directaony:

COGO Input File Directony:

COGO Output File Directony:
[ Redefinition of Blements

Q
Q.
Q

[] Force Redefinition Off Upon COGO Activation

T

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

B8

4 1M Computer
4 £, 05Disk (C)
» 1. Intel
. oracle
. Perflogs
» 1. plotwork
» 1. Program Files
. Program Files (x86)
. ProgramData
4 . Projects
J MicroStationVEClass
> | projdbs
4 | Roane
4| | SR95PoplarCr

4 1

m

Folder: SR95PoplarCr

Make New Folder

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

ﬂ User Preferences - || = || % |
Unit System: [English =] Output Accuracy

Distance: [59.12 - |

Coordinates: |NE - |
Station: | 9+939).12 - |

Direction: | Bearing - |
Angle Seconds: [3799" - |

Station: [12+34 - |

Waorking Directory: | C:\Projects\Roane5R95PoplarCr Q,
[ Feature Preferences... ]

Show thiz dialog at startu
[ COGO Preferences... | O g P

[ 0K ] Cancel

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

1-4 User Preferences GEOPAK Road Course Guide



2.

1)

1)

2)

3)

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

Activate Geopak by clicking on the dropdown Applications - GEOPAK —
Activate GEOPAK

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.

A Data Acquisition W
Faaron B &
g Civil Worlkflows |

Print Preparation W

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

Tasks X

J Tasks -
|: Civil Workflows |’

AL RN

fﬁ«»@)

22 Road Workflow

L

@ Right of Way Warkflow
fs Survey Workflow

’j Site Workflow

‘& Drainage Workflow
>-_"' Water & Sewer Workflow
§ Drawing

L Civil Geometry

fi Classic Geometry

/. Data Acquisition

A" DTM Taols

E Road Tools

ﬁ Plans Prep & Quantities

@ Landscape Tools

cllc|elleileifec||c| </ ¢|kIEE Elk

ﬁ Geotechnical Tools
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4) Access Project Manager using the Project Manager ic

2
rl

5)
that the project directory is set to C:\Projects\Roan

on from the main tasks.

From the right side of the Project Manager dialog, in the Directories list box, ensure

e\SR95PoplarCr

M Project Manager

Projects  Directory  Admin

C:%Projects RoaneSR35PoplarCr
Type: |Project -

Fiter: | * pr

(=] @ |

Directories:
[]

[projdbs]
IC]

D]

[F]

Projects:

Job Mumber:

Description:

Cancel

6)

Select the drop down Projects — New and set up the new project as specified.

Fill out the Create New Project dialog as shown below. Use the Select

buttons to set the Working Directory and Job Number:

M Create New Project

Project Mame: | SR55

“ProjectsRoane’5R55FPoplarCr

Project Description:

SRS5 From Poplar CK to Westover Dr.

Working Directony:

Job Mumber: | 101

——

Preferences

Cancel

-

=l © S

2-2 Project Manager
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7)

8)

9)

Exercise 2

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

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.

r# Lzer Preferences El [=] @ﬁ

‘Unit System | English - | Output Accuracy
Distance: |599.12 -|
Coordinates: |MNE - | _
Station: | 9+99(9).12 -|
Direction: | Bearing - | _
Angle Seconds: |37%9" -|
Station: | 12+34 - |
Warking Directory: | C:\Projectz’Roane'5R95PoplarCr Q,

| Eeature Preferences. .. |
Shaw thiz dialog at startup
| COGO Preferences. .. |

| 0K | Cancel

Press OK.

Exit the Preferences dialog. This will return you 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.

GEOPAK V8i (SELECT Series 2) Project Manager 2-3



M Project Manager
Projects

Directory  Admin
C:%Projects’\Roane’\5R35PoplarCr,

B

Fiter: | * prj Type: |Project =
Projects: Directories:
SR95pr []

[projdbs]
Job Mumber: 101 Init System: English
Description:

SR55 From Poplar CKto Westover Dr.

Cancel

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

Create a new user by selecting Users — New from the Project Users menu

10)
bar. Complete the New User dialog with your name and operator code (your initials)
as shown.
Project Users: SR95.prj
Users
Lzer Infa TR
IT...
= Full Name: :
Delete... Name: | Joe
Password OF Code- Full Name: | Joe Smith
] OF Code: |js
Exit
Description: Description:
|User for Geopak Road Class
QK Cancel QK | Cancel
11) After populating the dialog press OK. When prompted to define a password for this

user, press No.

2-4 Project Manager
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NOTE:

Exercise 2

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.

12) Now, we are back at the Project Users dialog. Double click the user name or
select it and click OK to move on.
Project Users: SR95.prj
Users
Project Users: User Info
J
boe] Full Mame:
Joe Smith
OP Code:
is
Description:
I=zer for Geopak Road Class
o
13)  You will now see the main Project Manager workflow dialog. From here, we can
access many of the GEOPAK functions which we will use.
# Road Project: SR95.prj = @[3
File Remember Options
Working Directory: | C:\Projects RoaneSR35PoplarCr B o Job # 101 o
[]iWorking Alignment Influsnce Runs: :
Working Alignment | Untitled [ Select ] [ Define ] [ Port Viewsr ]
Existing
Ground _— L )
Existing Ground Existing Ground Vertical
‘ Draw Pattem ‘ Cross Sections ‘ Profile ‘ Alignmert
Coordinate
Geometry
Calculate Superelevation Proposed aD
Superelevation Shapes Cross Sections Models
Horizontal
Alignment
Cross Section
Plan View Earthworlc
Design
Flan View Tabular
‘ Quartities ‘ Summaries
Plan & Profile Limits of Reports & X5
Sheets Construction Quantities

GEOPAK V8i (SELECT Series 2)
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14)

1.

1)

Within the project manager dialog, Click on the Remember drop down and

toggle on Project and User to set up Project Manager to remember our project
and user.

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.

Working Alignment — Create

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

Run

| New... | Time
09/12/2016 07:38:58

Copy.. ¥
Maodify...
Delete

Description
Untitled

Cancel

2-6 Project Manager GEOPAK Road Course Guide



2)

3)

4)

5)

Exercise 2

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.

Create a new Working Alignment run called “SR95” and a Description for the Run
‘mainline’ as shown below and press OK.

Mew Run Mame

Run Mame: | SRS5

QK | Cancel

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

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

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.

GEOPAK V8i (SELECT Series 2) Project Manager 2-7



M Working Alignment Definition: Untitled

Flan View
Pattem
Shapes
Profile View
Location
Cross Section View
Existing Ground
Proposed Finish Grade
OTMm

Design File:
Chain:

Begin Station:
End Station:

o] = | =3

C\Projects'Roane’SRE | &
ChProjects\Roane\ 5R95PoplarCr ROSRI5Proposed.dgn

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

7) Back on the main Project Manager dialog, toggle on the Working Alignment

Influence Runs option located at the top left of the dialog. With this clicked on,
data defined in the working alignment will automatically fill in runs when they are

created or opened.

8) Exit Project Manager, select File — Exit.

2-8 Project Manager
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Exercise 3

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.

I.) 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.

Select Run

Bun

New... Time

09/12/2016 03:00:38

Copy... ¥
Modify...
Delete

Mew Run Mame

Description Run Name: | ground

Untitled Description; | Bxdsting ground from Survey|

Cancel oK Cancel
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4) After creating the run, select the run by highlighting the name of the run in the
dialog list box and press OK.
Select Run
Bun
Name Time
Untitled 09/12/2016 08:00:38
ground 09/12/2016 08:02:33
Description
Existing ground from Survey
Cancel
This will invoke the DTM tool frame.
DTM ]
B 28 T % g e YRy e
M8 P i La TR TRL # P AR AT
If you prefer a drop down menu click on the menu icon at far left of the tool frame.
Mo | & | [
Settings Extract Build Edit Drape Load Reports Analysis  Utilities
5) 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: 5R95.prj
File Remember | Options

Working Directary ’ﬂe"—-.SREEPanarCr
| Working Alignme: uence Huns

Working Alignment | SR95

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

ﬁ Road Project: SR95.prj
File Remember Options

| Working Alignment Influence Runs
Working Alignment | SRS5

Working Directory: | C:\Projects"\Roane’SR55FoplarCr

=] &

Job #: 101 @

| Select | | Define | | Port Viewer |

User: Joe

Use one of these options to help keep your workspace clear.

3-2 Digital Terrain Models
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1.

1)

2)

3)
4)

5)

Exercise 3

Display DTM Features

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

DTM (]
ERZAN SO s LA
rﬂ Load DTM Features El [=] @ﬂ

File

PR ] T T — Q

Digplay Preferences
Load: |Bdent - Diigplay Orby /| Graphic Group

Feature Level Color |Weight| Style | Display =
Triangles SURVEY-DT... 8 0 0 OFF |2
TIM Hull SURVEY-DT... 0 0 0 oN |7
Contours - - - - O
Major Lines DESIGM - CO... 2 2 0 O v
Major Label DESIGH -CO... 2 2 0 CM v
Minor Lines DESIGN -CO... 12 0 0 0] I

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 E“ 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: ot

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

e Double-click on an item s
) o

GEOPAK V8i (SELECT Series 2) Digital Terrain Models 3-3



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

Set the Triangles display to ON.

6) 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.

;H Load DTM Features El [=] @

File

Load File: [TIN =] | RO095-01 tin Q

Digplay Preferences
Load: |Esent - Digplay Onby | Graphic Group

Feature Level Color |Weight| Style | Display =
Triangles SURVEY -DT... 8 1] 1] ON |2 Wi
TIM Hull SURVEY -DT... 0 0 0 oN |- o
Contours - - - - O

Major Lines DESIGN - CO... 2 2 0 O v
Major Label DESIGN -CO ... 2 2 0 CM v
Minor Lines  DESIGN -CO... 12 0 0 oM =

—
Lv: SURVEY - DTM GRAPHICS - Triangles
Co: 8
Le D
Wt 0

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
Leveli [SURVEY -DTM GRA = |

Color: |5 8 [SURVEY - DTM GRAPHICS - Triangles
Style: | 1] -]
Weight: | 0 - |

-
Cancel

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.

8) Select the Contours feature and make sure the display is ON.
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Exercise 3

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.
P Load DTM Features - ...\tdotEXIST.Ipf == =
File
Load File: [TIN__ =] | RO095-01 tin Q Load
Display Preferences
Load: |Estent = | [ Display Cnly Graphic Group
Feature Level Color [Weight| Style | Display =
Triangles SURVEY-DT.. 8 0 0 on [ ¥
TIN Hull SURVEY-DT.. 0 0 0 onN [Tl| ¢
Contours - - OMN
Major Lines SURVEY -CO... 2 2 3 OM ¥
Major Label SURVEY-CO.. 2 2 0 ON v
Minor Lines SURVEY-CO.. 12 0 3 ON -
Minar Interval: | 2.000 Major Interval: | 10.000
Smooth: | Three Point | Registration: | 0.000 Minimum Area: | 0.000
Range | Minimum Z: | 760.165 Maximum Z: | 907.924 ( {Head: )
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.

M Load DTM Features - ..\tdotEXIST.Ipf
File

Load File: | TIN | | RO095-01tin
Display Preferences

Load: |Estent ~| [ Display Onty

E=R(ER
Q [l ]

Graphic Group

GEOPAK V8i (SELECT Series 2)
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11)

12)
13)

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

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

Close the Load DTM Features dialog and click Yes to Save Settings when
prompted.

Analysis Tools

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

a) Height/Slope Tool

1)

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

o1
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M Height /Slope [ = | @[3
TIN File: | RO95-01 fin Q
Mode : | Elevation /| Display Onby
Cptions
Text:

Show Contour: J
Show Triangle: J

Cursor Point Values
X
Y-
£
Slope -

Exercise 3

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.

(o] & /e

TIN File: | ROD95-01 tin Q

Mode : [Elevation | [¥] Display Only

Options

L Height / Slope
g p

| Show Contour;
Show Triangle:
| Show Flow Amow:

=

Cursor Pairt Values
x:
Y
il
Slope -

GEOPAK V8i (SELECT Series 2)
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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.

W Viewl - Top, Default
- \.J,wt' 49 QR

Height / Slope o || B E

TIN File: | RO095-D1tin JRIR:S

% Mode : [Blevation v| [¥] Display Only
Options

Sample

| Show Contour: J
Show Triangle: |
| Show Flow Amow: J
Cursor Point Values
X : 2457642.12

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.

b) 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.

Analysis [E]

A, @ B YR i S

Trench Velumes

DTM =
iy 2 =

B 55 T, i (0 5 YRA 22
o 1 Height/Slope
Ty, 2 Pprofile
g 3 Volumes
4  Elevation Difference
n<) 5 Slope Area
r-'%ﬁ
= 6 Themes
$T 7 Drainage Tools
& 8 Visibility
@ 9 Trace Slope Path
e 0 DTM Camera
A 2
i,
=

Open as ToolBox
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2)

3)

4)

Exercise 3

Select the Drainage Tools icon from the Analysis tool box to invoke the dialog

depicted below.

Analysis

&l

i, § B ZADH 4 2

TIM File: | ROO%5-01 tin
Ciptions

& DRSS S

Display Onby —_

Load Within Fence

| Apply |

ﬁDrainagePatterns EI =] @
Q,

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

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.

TIN File: | RO0S5-01 tin

Options

&SRS S

7] Display Only: | —

Minimum Low
Point Depth: | 1.000

| Apply |

ﬁ Downstream Trace EI =] @

Q
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5) 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.

® View1 - Top, Default =]
B-@d#-|ARQHNHH 0 | WRn|H e e

DTM

Analysis

ahiEHOZTUHF AL

TIN File: | RO0S5-01tin

é& & RIS <y
25 5y B

7] Display Only | ——|

Minimum Low
Foint Depth: | 1.000

6) Take some time to try some of the other Drainage Tools.

7) Dismiss the Drainage Tools dialog.

c) 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.

Analysis ]

()@ B0 2 o & A Doy
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Exercise 3

#L profile [ B /=3
File
ﬁ i
Type | Featurs Level Color |Weight| Style Extract |
fal
X
=
.I:|
el
%
(TiNFle ) [ROD95D1.in ey — ——-| 7

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

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

Symbaology
iLevel! [SURVEY - PROFILE - ~ |

Color: [__ D[SURVEY - PROFILE - Ground Line with Text

Style: |——— = -]
Weight: | 2 - |
-

The level name is SURVEY - PROFILE - Ground Line with Text.
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Press the Add icon El to add the feature to the collection box.

4)
# profile = 2 =5
File
Type | Featurs Level Color [Weight| Style Extract |
TIN  RO095014tin SURVEY-PROF.. 0 2 3 On @
X
-1
.CI
ah
(TINFle ] [RO095D1tin v | Q] 7
| Create Legend |

5) Select the Create Profile icon circled above.

6) 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.

w View1 - Top, Default == EoR 555
H-@-ARQREHYO El & L@
DTM
Analysis
A EZTNHFLL
MPruflIE
File
‘._- @ ;i( Curve Stroking: | 0.000
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Exercise 3

7) You can use the Preferences icon to set up a grid for your profile if desired.

M Profile E=N EoR(x
File
Elevations

= m-m . i = M
ﬂ =1 {18 Minimum: | 785.000 Round Down minus

nonnn O

Madmum: | 810.000 Round Up plus

|  Reset Verical |

Vertical: | 5.000 Stationing
R Minimum: | 0.000
Gymp: [y Madmum: | 1101701 | | Reset Stations
Horizortal Grid Vertical Grid
7| Major Interval: | 100.000 7| Major Interval: | 5.000
7| Minor Interval: | 50.000 7| Minor Interval: | 1.000
Major Symbology: ] Major Symbology: ]
Miner Symbology: | Minor Symbology: |

Maijor Tent: Maijor Text:

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

M Profile E=R(FcR*>=

File

Curve Stroking: | 0.000

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)

9)

IV.)

1)

2)

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.

#4 Save Object List File - C:\Projects\Roane\SR5PoplarCr =
Savein SR95PoplarCr - @ F o 5
. Name = Date modified Type Size
g projdbs 9/12/2016 7:52AM  Filefolder
Recent Places
Desktop
=
Libraries
Computer
ey
w
Network
File nam DTMprofie ols| - Save
Save as type -ols - [ cancel |

Close the Profile dialog and the DTM and Analysis tool frames.

Working Alignment — Define DTM

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 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

=] @ | =

Plan View
Pattem
Shapes
Profile View
Location
Cross Section View
Existing Ground
Proposed Finish Grade
DTM

£3

Existing Ground TIN: | larCrRO0S5-01 tin
Portview TIN: | larCr\RO0S5-01tin

File

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

3) Press OK to exit the Working Alignment Definition dialog and to save our new

settings.

4) Exit Project Manager using the File — Exit drop-down option.
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1)

1)

2)

Exercise 4

Coordinate Geometry

In the normal workflow, Survey personnel develop preliminary centerlines based on
the project’'s Transportation Planning Report (TPR-See Appendix A). 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.

# Coordinate Geometry Job: 101 Operator js EI@

File Edit Element View Tools

REZRH VKN QTR R P PO adam %7 0P
[] Bedefine | Disable Visualization ¥ || OFF {Feature) E

COGO Keyin: [=]

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

a) 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.

ﬁ Coordinate Geometry Job: 101 Operator: js EI@

File Edit Element View Tools

REZ kA K RTORO R P 3O odam # % 2 %0 [ D ostee

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

Customize Icons

[ File - oK

Input File Utility
[ Input File Restors
[ Database Ltiities
[7] Import - GPK File
[ Import - ASCI Pairts +
[ Import - SDMS Alignments and Poirt:
[ Import - Land¥ML 1.2
[ Import - RDS
[ Import - VDOT PLT File
[ Export - ASCI Points
[] Export - 5DMS Points
[ Export - SDMS Alignments
[ Export - LandXML 1.2
[7] Export - Alignments and Profiles
[ it

[ Edit {Command Histany)
[ Clear 5

m
E‘
-
o
il

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

Input File Utility ] (under File)

Equate A (under Element/Point)

Copy i (under Element/Curve)

Station =2 (under Element/Chain)
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e

e Store From Elements (under Element/Chain)

e Store Transition Chain jﬁ' (under Element/Chain)

e Elevation s (under Element/Profile)
. E
e Navigator (under Tools)

Z

In upcoming exercises, we will be using these tools.

e Locate Traverse

(under Tools)

Click OK to save settings.

5) 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.
M Coordinate Geometry Job: 101 Operator: js EI@
File Edit Element | View | Tools
= | Icons b 1 3 3 A ¥ 1 At O ;
RE#Z k! PR R P BT AL # % 2 O ) OB
Disable Visualization « Redefine 555" v Iil < ulil
Visualization 4 Iz‘
| Format 4 Detach This Group
v COGO Key-in Distance Decimal
Command Qutput * | v | Angle Decimal Second
Error Alert N Station Decimal

Station Format
Direction

Coordinates

Check All temns
Uncheck All Items
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6)

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.

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.

.“ Mavigator(101)
Select  Tools

X Eid @ B
Elemert : [Point

Name

Feature Description

Select | Northing

Easting Elevation

5101
5102
5103
5104

CL
CL
CL
CL

600161.31
601355.97
603085.3%
603574.04

111

2458369.38
2460074.29
2460823.48
2461862.05

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) EI = @
Select  Tools
NxPid a Bn?
Element : |Curve b
Name Feature Description Select | P.C. Station P.T. Station P.1. Station Tangent Length Radius Delta Degree of Curvi e vV
SC102 CcL 310+57.52 320+73.16 315+73.82 516.30 101564 229183 25723 27" 20300
SC103 CcL 33147464 336+88.53 334+35.98 261.34 513.85 114552 257477407 .. 500"

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

#4 Navigator(101) | @ (3]
Select Tools
X Bid 4@
Blement : | Chain - |
Name Feature
5R95 CL
L (L1 ¥
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

M Coordinate Geometry Job:101 Operator js E\@
File Edit Elemnent View Tools
REZRH T KN QRO Rl r D et % %2
O’c_:] ﬁ Redefine [ Disable Visualization * || OFF (Festure) Iz‘ \LI |_>|

£OGH Keyni | DESCRIBE CHAIN SR95 [=]

W

S

<* 3z DESCRIBE CHAIN S5ES55

Chain S5RS535 contains:
5101 SCS5 5Cl0z CUR SC103 5104

Beginning chain SR35 description

Point 5101 N &00,181.31 E Z,458,369.38 Sta 235+00.00

Course from 5101 to TS SC10ZB N 54° 58" 50" E Dist 1,317.52

5C5 SCl0Z found within chain SB35, contains:
5PI S5C102B CUR 5C102 SPI 5C102h

PISCS SCl0z W 201,355.397 E Z,480,074.23 ET2 315+81.82

Total Tangent = Ted 25 —
Total Length = 1,455 84 =
Total Delta = 31°% z3' 27" (LT) &

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

Go to level display and turn off all levels except for GPK
Visualizations so you can see the created chain.

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).

b) 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
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11)

12)

13)

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.

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).

ER, %k‘* +.,/./n€ {??&(&édwszjjgljl °1+23¢~"“${n
% @ [ | Disable Visualization - || OFF (Feature) J—|| Browse I_I I_IH

Toggle on the Redefine option. Open up COGO Navigator to Chain and double
click on the preliminary centerline chain SR95.

L

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.

;H Store Chain From Elerments El [=] @
Chain Name: | SRG5PRELIMINARY Elemert Selection
Station As ls | | 239500 000000 Blement Type: (Point  +|
Element List: Poirt Name:
5101 5C5 SC102 CUR SC103 5104 < Add
| Store Chain |

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

x

icon _**|. When prompted, click Yes to delete the selected elements.

c) Locate New Beginning Point

1)

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.

Zoom in on the beginning of the chain to see the changes as we make
them.
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2)

Exercise 4

e

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.
;Ii Select Survey Item ... EI@
File Edit 5Settings Favorites Help
g id %o O] [0z,
& M\ sers'\PublicGeopak Standards" THDOT smd
1 Survey
[~ Design
D _POINT Design Point w./MNumber
=1 Property/ROW
(£ Construction (For Const. 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.
H Coordinate Geometry Job: 101 Operator: js EI@

File Edit Element View Tools

RE#Z K+ &/ f’f’?’f?(ﬁ"éfiémrfj oy B
?%? %* O‘U ﬁ 7| Bedefine | Disable Visualization =|| D_POINT IZ‘ Browse E
; in: | set feature add D_POINT] (]

To
35E
35E
£5TCORE CHARIN SERS35 5101 5C5 5Cl02 CUR 5C103 5104 STR 235+00.00
Chain SR95 deleted

el

restore use following command(s) :
T FEATURE OFF
T DESCRIETION OFF

35 set feature add D DPOINT

4 [m

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.
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3) 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.

2

4) 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: PaTo 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

H Locate Traverse El [=] @
Locate Poirt : [ D101 S
Side Shot Maode
Station Poirt
Mame : | 5101 Equate
Blevation : | 0.000000 Station Height : | 0.000000
Direction
Pa To Pb | | TS SC102B 5101 + v
Offset Distance : | 0.00000000
Distance
Distance =| | 1000
Zenith Angle ; | 50 00 00.00 Fod Height : | 0000000

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

5) 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.
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2 Coordinate Geometry Job:101 Operator: |5 EI@
File Edit Element View Tools

REZ A &K/ &ROC L R, D andam % 2%
)f;) 7| Redefine |Permanent Visualization | D_POINT E‘ E

{0GO Keydn: | LOCATE D101 TRAVERSE 5101 DIS 1000 TS SC1028 TO 5101 (=]

<% 1z LOCATE D101 TRARVERSE 5101 DIS 1000 TS5 S5C102B TO 5101

N 535%,587.468 E Z,6457,550_4Z
Point D101l stored.

PRTT]

d) 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.

e) 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.

M Navigator(101) =] @ |

Select  Tools

NN Fid A B ?

Blemert : | Spiral -
Name
SC102A
SC1028

Change the name to DC102 and click on the Store Spiral button.
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&4 Store Spiral Combinations By Tangents

Spiral Name: | SC102 Type: |SCS -| Station
Back Tangent Elemert
[ Erttry Length *| | 240.000000
| A v| [ Degree (Arc) =| | 23000.0000 {

Point Back: [Edt length | | 240.000000 Point Ahead:
TS SC102B ST SC1024
Pl Point:

FISCS SC102

| Store Spiral |

Dismiss the Store Spiral dialog. In graphics, we can now see our spiral curve.

B View1, Default
E-@w~-AAIRBHY I BB|H L[E]

M Coordinate Geometry Job:101 Operator: s EI@
File Edit Element View Tools

BRHE A RS RO R S Bl ¥ %%
J2) [¥] Bedsfive [Femenent Visusization ) D_POINT [+ [Bowse | (<< ] [<][2][z2]

ol 1| Store SCS DC102 PB TS SC1028 PI PISCS SC102 LS1 240.000000 LS2 240.000000 Degree 2 30 00.000000 PA ST 5C102A Iz‘
< 14 Store 5C3 DC10Z PB TS SCL028 PI PISCS SC102 L1 240.000000 LS2 240.000000 Degree 2 30 #
1022
5CS DC102
PISCS DCl0Z W 601,355.97 E 2,460,074.23 STA T+64.23

764 28

Total Tangent
Total Length
Total Delta

31
Back Tangent = N 54° 5&°
Anhead Tangent = N 23° 35°
Spiral Back

Spiral DC10ZB Type 1 Spiral Element

m

Feature: D POINT
Zngle 3" 00" 00" (ILT) P 1.058 BE N 54° 58’ 50" E
Ls 240.00 E 115.399 RH N 51° 58' 50" E -

f) Simple Curve

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

-

In the Copy Curve dialog, key in new curve name DC103, highlight survey curve
SC103 and click on the Copy Curve button.
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Exercise 4

M copy Cu... [ = || B[]

MName: | DC103

Curve

DC102
SC102
SC103

| Copy Curve |

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.

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

Mouge Click Actions

Single Click Highlight Visualized Element
Single Click Window Center Visualized Element
7| iSingle Click Enables List Cell Editing:
Double Click Action : | Edit Element -

Dizplay Options
Paint : [All Paoints x|

Prea : [Sguare Foot  +| [59.12 -|

[ oK ] | 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.
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M Navigator(101) o] = =)

Select Tools

X Eid & B ?

Blement : | Curve -|
Mame Feature Description
DC102 D POINT
Dc103  [D_POINT ]
sC102 CL
SC103 CL

1 I

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

Select Tools

.H Mavigator(101)

X [Fid & B e

Elemert : |Curve

(o] & [

x|

MName Feature Description Selk
DC102 D_POINT
DC103 D_POINT
scioz CL
SC103 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.
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Exercise 4

g) Point

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

A5
424

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.

r# Equate Point EI (=] @

Equate From: |Single Poirt ad Apply
Point Name: | D104

cote o 10

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

h) 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,—':b

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.
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3)

4)

1.

1)

f.l»{ Store Chain From Elements EI = @
Chain Mame: | SR35 Element Selection
(Begin Station_~) | 285+00 Blemert Type: [Poit =
Hlement List: ; Paint Mame:
D‘ID1SCSDC1 02 CUR DC103 D104 < Add D104
Store 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.

Press Store Chain. Close the Store Chain dialog.

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.

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.

From the Project Manager workflow dialog click on Horizontal Alignment. If
you have not used these tools before, you will get the prompt “Would you like to
activate the default design tables?”

Click Yes.
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Exercise 4

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

ﬁ Horizontal Alignment G... EI (=] @

File Design Tables Tools

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.

ﬁ Preferences EI =] @
Categary _
Blemert Symbology Line Elemert : _
COGO Element Mames ] Curve Element _
Curve Design Tables ) )
Spiral Design Tables v LB _
Tuming Paths Construction Line : =

Pl Alignment Display ]
PI Aligrnment Design Label Scale : | 50.00

Parameter Formats Grouping : | Graphic Group =

Cynamic Increments

Level symbology of COGO elements are
govemed by their features.

4) Click on COGO Element Names and set as shown so we can create new curve
DC104.

;I-l Preferences EI [=] @

Category
Elemert Symbology | Save as COGO Elements
COGO Blemert Names
Curve Design Tables

Beginning Elemert Mames

Spiral Design Tables Faint

Tuming Paths

Pl Alignment Display Line :

P1 Alignment Design V| Curve : | DC104

Parameter Formats

Cynamic Increments | Spiral - | DC104
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5) We do not need to change anything under Curve Design Tables since they
reference tables based on AASHTO green book (“A Policy on Geometric Design of

Highways and Streets”) 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%).

rﬂ Preferences | = | =l |&|

Category

Element Symbology
COGO Blement Names Public®Geopak Standards'\HA_spiral_emaxBib] | O
Curve Design Tables
Spiral Design Tables
Tuming Paths

Pl Alignment Display
Pl Alignment Design
Parameter Formats
Cymamic Increments

Spiral Design Table Indexed by Curvature

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
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6)

7

8)

Exercise 4

HA_Turning_Path_TN_2001metric.tbl
HA _Turning_Path_TN_2004english.tbl
HA_Turning_Path_TN_2004metric.tbl

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

M Preferences (o] @ (=)
Category l General
Blement Symbology
EUOGODEETMT:;Q% ICunre Parameter : [Degree (Arc) - I
rve Design Tables —
Spiral Deaign Tables Direction : Bearing v
Tuming Paths
Pl Alignment Display Pl Alignment
Pl Alignment Design
Parameter Formats Pl Coordinates : (XY i
Dynamic Increments Distance : (Pito Pl -
I Spiral Parameter : [Length v,l

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
tool box.

Spiral Combinations ]
™E D @Q@ le

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

[ "{} Place SC5 (Intersecting Elements) E'E'@ﬂ
Design Table ; [20 mph 2 Lanes |
Entry Spiral : | 0.000000
Degree : |0F15° 0" |E|
Bxit Spiral : | 0.000000
[7] Loop (Exterior Construction)

Truncate

e e A | A
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9) Set Design Table to 60 mph 4 Lanes and Degree to 2° 30’ 0”. Make sure
Entry Spiral & Exit 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.

[ tl Place 5CS (Intersecting Elernents) El =] @
Design Table : (0mph 4 Lanes = |
| Entry Spiral : | 325.000000
Degree : | 2°30°0" Izl ~ =
7] Bt Spiral : | 325.000000 -
Loop (Bderior Construction)

Truncate : [ None - |

10) Before we move on make sure you can see the visualized graphics for our proposed
o
=

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

M Horizontal Alignment 6. | = || @ |[ =3
File Design Tables Tools

Spiral Combinations ]
= e R \ - €0

@ Place 5C5 (Intersecting Elements) o || B )| 23
Design Table :
| Entry Spiral : | 325.000000 v
Degree : [ 27300 0" E‘ =1
7] Bxit Spiral : | 325.000000 ;
Loop (Exterior Construction)

Tuncate : [Mone x|

Click to the left of the alignment to accept that curve solution.

12) Open the COGO dialog up and review the output window and the spirals and curve
that we created.
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13)

14)

15)

Exercise 4

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.

Jl( Store Chain From Elements o = @
Blement Selection
Bemert Type: [Point -
Blement List: Poirt Name:

D101 SCS DC104 CUR DC103 D104 [E D104

| Store Chain

Click on Store Chain.

Highlight chain SR95 in the COGO Navigator and click the describe
button. Review the chain description. Check to make sure the end station is
347+89.04.

# Coordinate Geometry Job: 101 Operator: s E'@
File Edit Element View Tools
REL KRS RO R RE S DAt ® K0P
Redefine  [Pemanent Visualization «| D_POINT E‘

DESCRIBE CHAIN SRS5| El

Beginning chain 5R35 description
Feature: 0 POINT

Point D101 N 5535,587.45 E 2,457,550.42 St= 285+00.00

Course from D101 to T35 DC104B N 54° 55" 50" E Dist 2,274.80

5C5 DC104 found within chain SR35, contains:
5PI DC104B CUR DC104 SPI DC104A

PISCS DCl04 N &01,355.37 E 2,480,074.25 5STIA 3l5+81.82
Total Tangent 807.02

Total Length 1,580.64

Total Delta 31% 23" 27" (LT)

m

Back Tangent

Zhead Tangent

You can close the Horizontal Alignment Generator menu bar and tool box since we
are finished with them.
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[11.) 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

icon. g

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

#L Input File Utility o] @ ==
File Name Subject
Save | Mame: | propcl Subject: | PROP CENTERLIME SR55
Apply

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.

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.

A Input File Utility o] @ (w3
File Mame Subject
e ———
Output > Output File: | SR95
Apply
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4)

5)

Exercise 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.

4 DTM Tools -

'}% Road Tools = -

BVEIFEsm?
[Tﬁlf\‘ﬁm
=
] PRz Ly My, 4 oA =y

s e e hagt e Mt

ﬁ QIIL ‘{A @ R
K>

@-_
ﬂ-PHEFI;hE;Jp & Quantities v

Here is an output of the SR95 chain.

ext Editor: ..\Roane aplarCr .ajs
“ Text Edi AR 4 SRA5PoplarCr SR95101.0)

File

Criteria

NDEd $ BB — ~

Beginning chain SR35 description

Feature: D DPOINT

EFoint D101 " 595, ,587.46 E 2,457 550.42 Sta Z85+00.00
Course from D101 to TS DCl0O4B N 54° 58" 50" E Dist Z,274.80

SCS DC104 found within chain SR35, contains:

SPI DCl04B CUR DCl04 SPI DC1O4:2

EISCS N &01,355.97 E 2,480,074.2% 5TR 315+B81.82
Total = 807.02

Total = 1,580.64

Total = 31°% 23" 27" (LTI

Back Tangent =N 54% 58' 50" E

thead Tangent = N 23% 35' 22" E

Beginning SC5 DC104 description

Spiral Back

Spiral DC104B Type 1 Spiral Element

Feature: D POINT

Engle 4% 03" 45" (LI) B 1.32 EK N 54° 58" 50" E
LS 325.00 K 182.47 AH N 50° 55" 05" E

Line: 1 Col: 1

Exit the COGO dialog.
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6)

VA

1)
2)

3)

4)

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.

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.

Working Alignment — Define Chain

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

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

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

#4 Working Alignment Definition: SR95 o] = || 2=

Plan View Design File: | C:\Projects‘Roanet SRS | O

Pattem Chain: | SR95 Q,
Shapes ) .
Profile View Begin Station: | 285+00.00

Location End Station: | 347+85 04
Cross Section View

Existing Ground

Proposed Finish Grade
DTM

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

1)

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 View Design [£3]

®~ 4 =

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.

M Design and Computation Manager EI@

File Edit Settings Favorites Help

5 4/ ER ¢ @ [

& C\Users"Public\Geopak Standards“tdot.ddb
£1 Drafting Standards
Z1 Construction Supers
3 Functional
=1 Ltilties - Plan
3 Pay ltems

M C\Users\Public\Geopak Stand... | = | & [t

Place Influence
Adhoc Attributes Match Point Text
Mew Blement Oy Draw COGO Bement
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I1.) Drawing Horizontal Alignments

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

Drafting Standards — Roadway Horizontal Alignments — HA

Roadway.

ﬂ Design and Computation Manager | = || (=] ||£h|
File Edit 5Settings Favorites Help

& N\ Users'PublictGeopak Standards*tdot.ddb
(= Drafting Standards
1 Toaols
(C7 Cross Sections
[ Roadway Horizontal Alignments
& HA Roadway prop, roadway horiz. alignment
& HA Roadway_20  prop. rdwy horiz. alignment - 20 Sc
& HA Boadway Pre  preliminany roadway horiz. alignmer
& HA Foadway Ex  exdsting roadway horiz. alignment
HA Points place roadway haorz. alignment poi
CL Cells cells for harzontal alignments
HA Intersection  label horz. alignment intersections
1 Roadway Vertical Alignments
(77 Exist. Profiles
£ Survey Control

m

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

M HARoadway  prop, roadw...| = | =[]

[ iPlace Influence:!

Adhoc Attributes | Match Point Text |
Mew Blement Only I Craw Flan & Profile I
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Exercise 5

3) 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.

M Draw Plan & Profile o] ® [
tem: HA Roadway prop, roadway horiz. alignment

Element Type: [Chains v| Label Scale:

Select Chain to Draw
SRS5
SRY5PRELIMINARY 7| Line Direction Labels

Line Length Labels
Line Labels Only
| Curve Labels
/| Curve Data
Curve Labels Only
Place Curve Data by DP
Spiral Labels
| Spiral Data
Spiral Labels Only
Place Spiral Data by DP

4) To draw the chain, click on SR95 in the list box. Use the MicroStation Fit View
— Active to see the chain. Make sure all of the chain is in view.

NOTE:

DO NOT double click on the chain name. Each click will display the chain and a
double click will place two sets of graphics.
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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.
M Draw Plan & Profile | @ [
tem: | HA Roadway prop. roadway horiz. alignmen
Element Type: | Stationing w| Label Scale: |50
Key-in Points:
Select Chain to Draw
SRY5 Tick Marks
SRISPRELIMINARY Tick Mark Stations
FCAPT/TS/ACE/SC/STAPI Labels
[] Pl Labels
Small Ticks
[ Ticks Left; Labels Left - |
Large Ticks
| Ticks Both; Labels Left -/
Control Point Labels
| As Per Preferences v

Close the GEOPAK Draw Plan and Profile dialog.

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.
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Exercise 5

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

Drafting Standards — Roadway Horizontal Alignments — HA Points

|- E S|

M Design and Computation Manager
File Edit Settings Favorites Help

ﬁ“id :':“_i e?h

&R M Users \Public’Geopak Standards“tdot ddb
[==r Drafting Standards
1 Toals
(27 Cross Sections
[~ Roadway Horzortal Alignments
é HA Roadway prop, roadway horiz. alignment
ﬁ HA Roadway_200  prop. rdwy horiz. alignment - 20 Scale Offsets
ﬁ HA Roadway Pre  preliminany roadway horiz. alignment
ﬁ HA Roadway Bx  existing roadway horiz. alignment
HA Paints place roadway horiz. alignment points
CL Cells cells for horizontal alignments
HA Intersection  label horiz. alignment intersections & ends
1 Roadway Verical Alignments
(271 Exist. Profiles
3 Survey Control
1 Pres. ROW.

1 Property Lines

m

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.

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.
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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.

P =

Place Honzontal Alignment Points

[
Job: |101 hd Chain: |5R95 ﬂ ﬂ j

— e | Proposed Roadway Centerline j Scale | ad

Place Paints ‘ Cancel |

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
@
N

B Viewl, Default
Ej ‘\ffjv'\ql«( w7 Ih @( e( ({ =2 =) ] El & | A 'T-evG-

11) Exitthe Design and Computation Manager dialogs.

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

1)

1)

2)

3)

Exercise 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.

Extract Existing Ground Profile

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

Do a fit view to make sure entire alignment is in viewing window.

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

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

Select Run
Run
Mame Time
SR95 09/12/2016 15:03:17
Untitled 059/12/2016 15:03.00
Description
mainline ground profile
(Gl
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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.

"M Ground Profile - SR9S o] = @ﬁ
Profile Name: | SRI5GRN I35
Job Mumber: | 101 Q
Operator: | js

Chain: | SR95 rs

COffset: | 0.000
Beg Station: | 285+00.00
1 ]347-89.04
Intersect =] | 5.000 TIN -
Radius of output circle: | 10.0
TIN File: | ne'\5R95PoplarCr\RODS5-01 tin | &

Apply

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 j101o0**.inp (the
asterisks represent the users initials) as shown in the Ground Profile Input File
dialog below and press the OK button.

M Ground Pro... E =] @
10 ojs.inp

[ QK] | Cancel |

When prompted to store the profile, press Yes.

ﬁ Store EI = @

Fle
1010jsinp
containing store profile
commands has been created.
Do you want to store profile?
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Exercise 6

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

ﬁ‘- Mavigater(101)
Select  Tools

Element : | Profile hd

-

Name
SRS5GRN

11) Select the profile ‘'SR95GRN’ and press the Describe icon.

12) Review the profile information in the COGO output display window.

ﬂ‘ Coordinate Geometry Job: 101 Operator: js EI@

File Edit Element View Tools

REZRI YK/ KO &R R~ H D ad- ¥ %2 %

z DRINT PROFILE SRS5GEN

m| » E

Beginning profile SRS5GEN description:
Feature: D_POINT

STATICN ELEV GRRDE TOTAL L BACKE L AHERD L
VEL 1 285+00.00 777.97
VEL z Z85+03.28 777.89 -Z.53
VEI 2 285+40.29 778.91 2.758
VEL 4 Z85+52.68 778.47 -3.50
VEL 5 285+53.81 779.10 8.73 -

13) Close the Coordinate Geometry dialog (use X in upper right corner of the dialog).
When prompted to save the COGO session press NO.
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1.

1)

2)

Drawing Ground Profiles

It is necessary to place the profiles far enough away from the plan view area so that
graphical information does not overlap. Zoom out as shown in the picture below to
place your profile. The next few steps will create the existing ground and proposed
profiles at the bottom right of the image.

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.

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

&4 Design and Computation Manager El@

File Edit 5Settings Favorites Help

ﬁuid @:{ig‘?h

& 5\ Users"Public®Geopak Standards“tdot.ddb -
[~ Drafting Standards
1 Tools
(C3 Cross Sections
£ Roadway Horzontal Alignmerts
£ Roadway Vertical Alignmernts

m

[ Exist. Profiles
é Bxist. Ground groundline for profiles
B Profile Grid draw profile grid with annotation
& Exist. Road exist. roadway grade line for profile: =
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Exercise 6

3) 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
ltem: | Exist. Ground

E=NNCh =)

groundline for profiles

Element Type: Label Scale: | 50

Key-in Points:

Select Profile to Draw
SR95GRN

[ VPI Labels From VFl

Circle hd
[ Horizontal Axis Labels
[7] Veical s Labels
[[] VC. Incremertal Blevations
[7] V.C. Parameters
[] Grade Labels
[[] K Values
[7] Bdemal Lengths
[] Station Equations
[] VPCAVPT Labels
[ Stopping Sight Distances

4) Click on the existing ground profile ‘'SR95GRN'’ to invoke the following profile
parameter dialog. Populate it with the station, scale and elevation parameters

shown.

#4 Profile - SR95G
Profile Range

Plot Settings

Profile Reference

Begin Station: | 285+00.00

End Station: | 347+89.04
Beain Blevation: | 777.57
End Elevation: | 792.96
Maimum Blevation: | 818.34

Mirimum Blevation: | 763.47

Horizontal Scale: | 50
Vertical Scale: | &
Beain Station: | 285+00.00
End Station: | 347+89.04
Strip Grade Increment:

Reference Station: | 285+00.00
Reference Blevation: | 700

RN 23

Point

X
Y:

Profile Cel
PGL Chain: [ <Select> x|
| DrawCelat XY | | IdentiyCell |
[ oK ] [ Cancel |
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NOTE:

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.

5) Set the DP X and Y coordinates by clicking on the DP button and then click in

any open area to the right of the Survey profile away from the plan view area to
avoid overlapping graphics.

6) 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.

7) Press OK to display the ground profile. The existing profile should now be plotted
in the design file.

B Viewl, Default = =R ==
B-d#-ARQRMHY I BN HLE

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

9) Do not exit the D&C Manager; go on to the next section.
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Exercise 6

[11.) Drawing Profile Grids

1) Go to D&C Manager.

M Design and Computation Manager E\@

File Edit Settings Favorites Help

4 B mn e

& C:\Users\PublichGeopak Standards‘tdot.ddb -
[ Drafting Standards
3 Tools
7 Cross Sections
1 Roadway Horizontal Alignments
1 Roadway Vertical Alignments

m

[ Exist. Profiles
& Exist. Ground groundline far profiles
Profile Grid draw profile grid with annotation
ﬁ Exist. Foad exist. roadway grade line far profiles
EManPro Label EMs on profile 5

2) Double-click the item Profile Grid and the Draw Profile Grid dialog opens. The
current active scale is read from the DGN file and is used to set the default

Horizontal and Vertical Scale. Fill out the dialog as shown below.

fDraw Profile Grid @
Horizontal Scale 50 j
Vertical Scale 3
Minimum Elevation 700
Maximum Elevation 850
Beginning Station 23300
Ending Station m

Draw Profile Grid Cancel

3) When all control values have been set, click on the Draw Profile Grid command
button.
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You are prompted to Data Point at Profile Origin. The profile grid range is
shown dynamically.

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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Exercise 6

IV.) 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).

M Working Alignment Definition: SR25

Plan View
Pattem
Shapes
Prafile View
Location
Cross Section View
Existing Ground
Proposed Finish Grade
OTM

lﬂl | Cancel

Diesign File:
Existing Profile:
Proposed Profile:
Beaqin Station:

End Station:

C:Projects"Roane™

SR35GRN

285+00.00
347-85.04

= @ | =

NOTE:

We have not designed the proposed profile; therefore, we will return later to populate

this field.
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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 Working Alignment Definition: SRO5

Plan View
Pattem
Shapes
Profile View
Location
Cross Section View
Existing Ground
Proposed Finish Grade
DTM

| Cancel |

All control values are filled in.

Horizortal Scale:

Vertical Scale:

Station Equation

DP Station:
DP Elevation:
DP X:

DPY:

ovee |

Profile Cel
Draw Celat XY | WemtyCal D

&L Working Alignment Definition: SR95

Flan View
Pattem
Shapes
Profile View
Location
Cross Section View
Existing Ground
Proposed Finish Grade
DTM

|E| | Cancel |

Horizontal Scale: | 50.0000
Vertical Scale: | 5.0000
Station Equation: [No Gaps |
DP Station: | 285+00.00 R 1
DF Bevation: | 700.0000
DP X: | 2500655.5744
DP Y. | 554642 8355

Profile Cell

e —
Draw Cellat XY | IdentifyCell ]

EL3

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.

I.) 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.

M Settings &3

Job: [ 107 Q
Operator Code: | js

PGL Chain:

Location and Scales
Horizontal Scale: | 50.000000

Vertical Scale: | 5.000000
Reference Station: | 285+00.00 R -
Reference Bevation: | 700.000000

X | 25D06R5.5744
Y: | 594642 33950
Profile: Cell

| Draw Cell at XY | | |dentiy Cel |

| 0K | | 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.

5)

-
;H Preferences

Blevation Increment: | .01
Length Increment: | .01
Grade Increment: | 0001

[ Maintain Curve Length

Huold Vertical Curve
V| Window Center Cument WP

| oK | | Cancel

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.

MK Values (K Value: tdot01.kel) [ @ /(=]
File
Speed Sag Minimum Sag Maximum | Crest Minimum | Crest Maximum | =
15 10.0 10.0 3.0 1.0
20 17.0 17.0 70 7.0
25 260 260 12.0 12.0
30 370 370 19.0 18.0 3
35 430 49.0 290 29.0
40 64.0 §4.0 440 4.0
45 79.0 79.0 51.0 §1.0
50 96.0 96.0 B4.0 4.0
55 115.0 115.0 114.0 114.0
&0 136.0 136.0 151.0 151.0 -
70 181.0 181.0 247.0 2470
| oK | | Camcedl | | Add | | Deete |

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.

B View 1, Default
Er@dw-AQRUHY I | 0e @G
M Profile Generator [K Value Table: tdot01 kv) = @ |

File Tools

VPRI
Station: | 287-00.00
Hevation: | 781.50

<< Insert Dynamic

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.

M Profile Generator (K Value Table: tdot01.kvl) = e =
File Tools
VPI 1 VPl 2 VPl 3
Station: | 287+00.00 Station: | 304+10.00 o« Station: | 333+50.00
Blevation: | 781.50 Blevation: | 787.00 o« Blevation: | 816.50
Back Grade: | 0.3216 Off - Fwd Grade: | 1.0034 Off =]
= | << Insert | | [Chynamic | | Delete | | Insert == .
Length: | 1710.00 Length: | 2540.00
[ Symmetrical Vertical Curve -|
Speed: (65 ~| L:
Station: LP Station: | MA K: | 153.0000 Station:
Blevation: LP Blevation: | MA S50 Blevation:
Previous | 1|4 (=] L4

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.
M Profile Generator (K Value Table: tdot01.kvl) = e =
File Tools
VPI 1 VPI 2 VPI 3
Station: | 287+00.00 Station: | 304+10.00 off - Station: | 333+50.00
Blevation: | 781.50 Blevation: | 787.00 o« Blevation: | 816.50
Back Grade: | 0.3216 Off - Fwd Grade: | 1.0034 Off =]
= | << Insert | | [Chynamic | | Delete | | Insert == .
Length: | 1710.00 Length: | 2940.00
[ Symmetrical Vertical Curve -|
Speed: (70~ L: [ 200.00
Station: | 303+10.00 LP Station: | 303+10.00 i | 293.3567 Station: | 305+10.00
Elevation: | 786.68 LP Elevation: | 78662 S50: | NA Elevation: | 788.00
Previous | 1|4 [T A

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.

.-H Profile Generator (K Value Table: tdotll.kvl)
File Tools
VPI 2 VFI 3
Station: | 304+10.00 Station: | 333+50.00 [Cff ~]
Blevation: | 787.00 Blevation: | 816.50 [Cff ~]
Back Grade: | 1.0034 (of ~]
_ - | << Ingert | | Cymamic | | Delete | | Ingert ==
Length: | 2540.00
| Symmetrical Verical Curve =
Speed: (70 ] L: [ 1200.00
Station: | 327+50.00 HP Station: | 332+02.81 K: | 481277
Bevation: | 810.48 HP Blevation: | 812.75 SSD: | 77443
(Ermvoua] 1 [

[=] & s

VP4
Station: | 347+50.00

Blevation: | 793.32

Fid Grade: | -1.6557 (Cff =]
Length: | 1400.00

Station: | 335+50.00
Elevation: | 806.57

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: | SR95 (=]
Input File: | j1070js.inp Q
QK ] | Cancel |
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12)

1.

1)

2)

Exit 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.

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

Access the D&C Manager.
Select the item:

Drafting Standards — Roadway Vertical Alignments — VA Roadway.

M Design and Computation Manager EI@

File Edit Settings Favorites Help

& (C:M\sers"Public'\Geopak Standards'tdot.ddb -
[ Drafting Standards

£ Tools

(27 Cross Sections

(3 Roadway Horizontal Alignments

[£=r Roadway Vertical Alignments
& VA Roadway prop. roadway vert. alignmert
WA Labeler place vertical alignment annotation
Slope Tool calculate & label slope
WC Design Tool  wertical curve design tool

m

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

r,ld VA Roadway prop. roadw... El (=] @ﬁ

Adhoc Attributes Match Paint Text

Mew Element COnby [ Draw Plan & Profile ]

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.
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Exercise 7

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.

&L Profile - SRA5 3

Profile Range
Begin Station: | 287+00.00

End Station: | 347+50.00
Begin Blevation: | 781.50
End Hevation: | 793.32
Maximum Elevation: | 812.75

&L Draw Plan & Profile EI = @ Minimum Bevation: | 781.50
ftem: | VA Roadway prop. roadway vert. alignment Plot Settings
Element Type: | Profiles | Label Scale: | 50 Horzontal Scale: | 50.0000
Key-n Points: Vertical Scale: | 5.0000
Select Profile to Draw Begin Station: | 287+00.00
SR35 VPI Labels (From VPI__ ] End Station: | 347+50.00
SRI5GRN [ Cincle =]

Strip Grade Increment:
Horizontal Axis Labels

Vertical Axs Labels Profile Reference Point

Reference Station: | 285+00.00 R 1
Reference Blevation: | 700.0000

W C. Incremental Hevations

W.C. Parameters
Grade labets  [Fand ™~ ———tarm
T Y: | 5946428395 |
Extemal Lengths Profile Cell
Station Equations [No Gaps = | PGL Chain: |SR35 |
SRR | DrawCellat XY | | IdentfyCel |
Stopping Sight Distances
| OK | | Cancel |
3) Exit the Draw Plan and Profile dialog then review the proposed vertical alignment

line work in MicroStation.

GEOPAK V8i (SELECT Series 2) Proposed Roadway Profiles 7-7



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 E\@

File Edit Settings Favorites Help

o /B¢ =W

&R C\Users'Public\Geopak Standardstdot.ddb »
[ Drafting Standards
21 Todls
[Z1 Cross Sections
21 Roadway Horizontal Alignments
[~ Roadway Vertical Alignments
é WA Roadway prop. roadway vert. alignment

m

WA Labeler place vertical alignment annotation
Slope Tool calculate & label slope
WC Design Toal  werical curve design tool
(20 Exist. Profiles i

5) The Label Vertical Alignment Dialog is opened.

Label Vertical Alignment @
Profile Settings j
Job: 101
Chain: SR95

Station: 285+00.00
Elevation: 700.00
Scale: 10:1

X: 2486540.47
¥: 611710.60

Identify Profile Cell

Type: |Roadway -
Profile: | SR95 =

Label Scale: 50

Label

¥ VPT Labels Intersections

¥ VPCHVPT Labels

¥ Grade Labels

[¥ V.C. Length Labels

Iv K value

| Label Crest High Points
[ Label Sag Low Points
[ Label Speed

PLACE LABELS
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6)

7)

8)

9)

10)

11)

Exercise 7

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.

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.

Set the Profile option to SR95.

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.

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.

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.
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Label Vertical Alignment 2

Profile Settings -

Job: 101
Chain: SR95
Station: 285400.00
Elevation: 700,00
Scale: 10:1

X: 2486540.47
¥: 511710.60

‘ Identify Profile Cell |

Type: |Roadway -
Profile: SR95 -

Label Scale: | op

Label

¥ VPI Labels Intersections

¥ VPC/VPT Labels

¥ Grade Labels

[¥ v.C. Length Labels

Iv K Value

[ Label Crest High Points
I Label Sag Low Points
I Label Speed

PLACE LABELS

[11.)  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.

M Working Alignment Definition: SR95 =] @ | &=
i - | C*\Projects', File
Plan View Design File: | C:\Projects"Roane
Pattem Existing Profile: | SRI5GRN
Shapes
Frofile View Proposed Profile: | SR95
Location
Cross Section View Begin Station: | 285+00.00
Existing Ground S <
End Station: | 347+85.04
Proposed Finish Grade ton 2
DTM
| OK | | Cancel |

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

1)

1)

2)
3)

4)

Exercise 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.

Draw Patterns

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

Select the Draw Pattern button from the Project Manager workflow dialog.
Create a new run called SR95.

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.

,.-I»{ Draw Pattern Lines - SR95 El =] @

Job: 101 | Q Chain: [SRS5 v | [% Profile: |SR35 -

Beginning Ending

Left Offseti+): | 300 Left Offset(+): | 300
Station: | 285+00.00 i Station: | M7+85.04 Hi

Right Cffset(+): | 300 Right Cffseti+): | 300

[Even v] [50.00 Skew Angle; | 0.00
Lewvel Symbaology: = | Draw Pattem 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
Symbology
Level: [DESIGN - CENTERLI = |
Color: |0 |DESIGN - CENTERLINE - Proposed
Style: 0 -
Weight: | 0 - |
-
| QK | | 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.

B View1, Default ek
B~ ARQRHY I BB H LR

7) Exit the Draw Pattern dialog and Save Settings for the run.
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Exercise 8

I11.) 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 IllI.

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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I[11.) Generate Existing Ground Cross Sections

1) 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.

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

3) Create a run called SR95.
4) 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.

ﬂ Draw Cross Sections - 5R85 E' [=] @
File Edit Update Options
Job Number: (101 ~| Chain: [SR35 | Draw
DP Origin

#5 Cells | Surfaces

Fattem
[By DGN File x|
Design File: | ROSRS55RoadwayPatterm .dgn o
J| Levels: | DESIGM - CENTERLIN | (]
| Colors: |0 & || Line Line String
¥ Stles: |0 &1 | Match ” Reset |
| Weights: |0 | Display
Scale Spacing
Horizontal: | 10.00000 Horizontal: | 1000.00
Vertical: | 10.00000 Vertical: | 500.00

Mumber of X5 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.

ﬁ Draw Cross Sections - 5R95 E [=] @
File Edit Update Options
Job Number: Chain: [SRS5 - | Draw
DP Origin
XS Cells I Surfaces
Type | Name Display Settings Method
]
¥
Details
RO0G5-01 tin Q,
Method: Type:
Dizplay Settings Fiter Tolerances
[ By Level Symbology | = Horzortal: | 0.30
Feature: |« Mo Entries > - | Variance: | 0.10
Text Settings
] Hevation | Void [

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

Display Settings Void
Set Feature Set Feature
Symbology Symbology
evel: [SURVEY - GROUND ~ | {evel? [SURVEY - GROUND ~ |
Color: | 0 |SURVEY - GROUND - Top of Ground Color: M 6 [SURVEY - GROUND - Top of Ground
Style: [——— 3 - | Style: [——— 3 x|
Weight: |[=——— 2 - | Weight: [———— 2 x|

w w
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NOTE:

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

5) When the settings in the lower portion are complete click the Add Surface button

on the side.
,;H Draw Cross Sections - SR95 E [=] @
File Edit Update Opticns
Job Number: Chain: [SR35 - | Draw
[] DP Origin
X5 Cells | Surfaces
Type | Name Display Settings Method
TIN  ROOS5-01 tin Lv: SURVEY - GROUMND -... Triangles
X

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

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

45 DTM Tools v
-~

IV.) Review Cross Sections ———T
BadFsm?
b e D
A TNl
52 LA R
Baupl 245
EATADPDER
K>
2é

i] Plans Prep & Quantities v

1) Open the Road Tools task group and select the
Cross Section Navigator tool from the cross
section tools.

2) Use the Cross Section Navigator to browse and check your existing cross

sections.
Cross Section Mavigator - 5R95 - S5cale 10 H: 10V [E]
(285+00.00 =TI - BRI e

3) Exit the XS Navigator dialog when done.
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Exercise 8

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

| & View1, Delwutt

%} Change Attributes
| Uise Active Attributes

[Level Defaut
7 Coior E

Stybe:

Weight

T.’anspgn:-n::(

Priorty

Class

Template

Make Copy
Change Entire Bemant
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V1) 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

# Working Alignment Definition: SR35 o] @ 2=
Plan View (By Design File |
Pattem Horizontal Scale: | 10 Vertical Scale: | 10
Shapes ]
Profile View Design File: | oadwayPattem.dgn | &
Location ¥| Lv Mames: | DESIGN - CENTER | &
Cross Section View Ly Numbers:
Existing Ground AT e g
Proposed Finish Grade v Colors: | 0 fa|
oTH R -
Digpl
v Weights: | 0 1
Placement: =

3) Double click on the symbology review window next to Placement at the bottom

and set the same values in the Set Feature dialog. This symbology control will be
used if pattern lines have to be placed again for this roadway.

-

Set Feature

Symbology
evel: [DESIGN - CENTERLI |
Color: | 0 - |
Style: | 0 - |
Weight: | 0 hd |
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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.

#L Working Alignment Definition: SR35 = @ || 2=

- | nl i File
Plan View ¥5 DGM File: | nlineXSections. dgn

Pattermn

Shapes
Profile View Chain: | SR95

Location
Enss Sedion Mow Begin Station: | 285+00.00 R 1

Existing Ground

Proposed Finish Grade
DTM

End Station: | 347-89.04 R1
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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.

#L Working Alignment Definition: SR95 o] =] &R
Flan View )
Pattemn Lv Names: | SURVEY -GROUN | &
Shapes [£] Lv Numbers: o
Profile View
7 Colors: | 0.6 1
Location olors
Cross Section View Styles: | 3 & Match
Bxisting Ground Weights: | 2 a Display
Proposed Finish Grade & — -
DTM [ Types: |34 | Reset
Placement: E

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

Symbaology
Level: [SUHVEY-GHDUND v]

Color: |__ O[SURVEY - GROUND - Tep of Ground
Style: [——— 3 ]

Weight: [ 2 - J

-
Cancel

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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9.

1)

1)

2)

Exercise 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. See Appendix D for typical
sections.

Initial Set up
Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95MainlineXSections.dgn
Access Project Manager.

Choose Proposed Cross Sections from the Project Manager dialog and

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

M Proposed Cross Sections - Prelirm E' [=] @

File

5 DGM File

Pattem

Bxisting Ground
Shapes

Shape Clusters
Define DGMN Vanables
Define Varables

Flot Parameters
Crainage
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3) Click on each of the following items and make the settings in the dialog as given.

XS DGN File: This filename should be automatically defined as
ROSR95MainlineXSections.dgn

Pattern: Use Working Alignment Definition

Existing Ground: Use Working Alignment Definition

Shapes: Set the Shape Option to Shapeless. We will not be

setting superelevation for this preliminary run.

I11.) Define Roadway/Shape Clusters

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

#L Proposed Cross Sections - Prelim E' =] @
File
X5 DGN File Chain Tie/PGL Profile |
Pattem :
Typical
Bxisting Ground it
Shapes Thick
Shape Clusters
Define DGM Varables
Eleﬁnpe Variables Chain: [SR95 v | I% Profile: [SR95 v
ot Parameters
Drainage Apply Profile at: 0.000000
| Add | | Modfy | | Delete | | Up | | Down |
Side Slope Condttions
Define Modify Delete Up Down
Criteria Files
MName Description
Add Delete Up Down

First, we will define the Chain, Tie and Profile for the shape clusters.
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2)
3)

4)

5)

Exercise 9

Press the selection arrow button next to Chain and choose chain SR95.
Press the selection arrow button next to Profile and choose profile SR95.

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:

Chain Tie/PGL Profile |
SR35 24000000 SRS5 T
Thick
Chain: [SR35 ~ | I£ Profile: [SR35 - |
Apply Profile at: -24.000000
| Add | | Modfy | | 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

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 Profile |
SR35 24000000  5R35 —=
5R35 24000000  5RS5 :
SRg5 D0DODDD  SR95 Thick
Chain: [SR35 | I% Profile: [SRS5 - |
Apply Profile at: 0.000000
| Add | | Modfy | | Delete | | Up | | Down |
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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.

#L Typical Sections || = @

Job Number: | 101

Cell Description - Temmit
= emplate

kHEmERT :: mITIE'II'NIIESE'I?JETSIET by Template Designed to Work with: | 1 | Shape Cluster

ILNRMPRTU  1LN URB../PVNT RIGHT —_—— ( Desciption |
TLNRMPL 1 LANE URBAM INTERC. .. —
ZLNLCL 2 LAME LOCAL RDS Range
2LNRMP 2 LANE INTERCHANGE .. s ———

ZLNRMPL 2 LANE URBAN INTERC...

2LMRTS 2 LAME STATE ROUTES Begin Sta DP | End Sta P
2LNTS1A 2LANE LOCALRDS (AD... ~ R— )

1 Ll 3 On Chain: | SB35 SEleC

| Aeply |
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Exercise 9

8) From the typical section list, select the cell “4LNDMD - 4 LANE DEPRESSED

MEDIAN ROADWAY™.

#L Typical Sections

] T 3

Template Designed to Work with: | 2 | Shape Clusters

(o] & =]

FIHLTHED ORADE

-0.020 g

| Apply to Left Roadway | | Description |

| Apply to Whole Chain |

(RCOO1-T
Cell Description
LN 3 LANE
LNUS URBAN W SHLDS 3 LANE =
4LNDMD 4 LANE DEPRESSED M... —
4LNFMD 4 LAME FLUSH MEDIAN
4ALNILT 4 LAME INDEPEMDENT...
4LNIRT 4 LAME INDEPEMDENT...
4LNMB 4 LAME MEDIAM BARRIER
4LNMBU 4 LAME URBAMN MEDIAN. ..
4LNRMD 4 LAME RAISED MEDIAN

1

alg..

| Aeply |

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.

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 Work with: | 2 | Shape Clusters

| Apply to Left Roadway

| Description |
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10) Inthe 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 |
Begin Sta.. | 287+00.00 R1 End Sta.; | 328+25.00 R 1
[[] On Chain: | SR35

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.

11) 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.

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.

;K Proposed Cross Sections - Prelim E' =] @
File
X5 DGN File Chain Tie/PGL Profile |
Fattem SR95 -24.000000 SR35 i :
BExisting Ground SR35 24.000000 SR35 : :
Shapes 5R55 0.000000 SR35

Shape Clusters
Define DGN Vanables

Elefinpe Variables Chain: [SR85  ~ | I¥ Profile: [SR95 -
ot =
Drorge Apply Profile at: -24.000000

[ Add | [ Modfy | [ Delete | [ Up | [ Down |

Side Slope Condtions

LT where sta >= 287+00.00 R 1 and =ta < 3282500 R 1
RT where sta »=287+00.00 R 1 and sta < 328+25.00 R 1

| Define || Modfy | [ Delete |[ U |[ Down |

Criteriz Files

Name Description

pavement x
insideshoulder x
mediandepb x

( Add ] [ Delste | | Up ] | Down ]
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Exercise 9

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 Designed to Wars with: | 2 | Shape Clusters
| Apply to Richt Roadway ~ |
Range

[ Apply to Station Range -]
Beqin Sta.: | 287+00.00 R1 End Sta. | 328+2500 R 1
[[] On Chain: | SR95 [ Select... |

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

ﬂ Proposed Cross Sections - Prelim EII [=] I@
File
%S DGN File Chain Tie/PGL Profile |
Pa_ﬂgm SR35 -24.000000 SR95
Existing Ground 5R55 24 000000 5R95
Shapes SRS5 0.000000 SR95
Shape Clusters

Define DGM Varables

Define Variables Chain: JE Profile:

Elgi:aag':mmm Apply Profils at: 24 000000
| Add | | Modfy | [ Delete | [ Up | [ Down |
Side Slope Conditions

LT where sta »=287+00.00 R 1 and sta < 328«25.00 R 1
RT where sta »= 287+00.00 R 1 and sta < 328+25.00 R 1

| Defne || Modfy || Delte | [ U || Down |
Criteria Files
MName Description
pavement x Pavement & Subgrade w/ Widening.
shoulderx Outside Shoulder.
caselslopesx Case 1 varable slopes-Special Ditches-Benching-Fied 5.
( Add ] | Delete | | Up | [ Down |
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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.
15) Select from the list box, the typical section “5LNUS - URBAN W SHLDS 5
LANE.”
# Typical Sections EI = @
Cel Description - . Job Mumber: | 101
emplate
thHES Hggiﬁ ;}Lgl Template Designed to Work with: | 1 | Shape Cluster
4LNUS URBAN W S... [T TP e w— rem——
BLNU URBAN 5 LANE (= -
BLNUS URBAN W 5... Range
ELNDMD 6 LANE DEP... -
6LNFMD § LANE FLU... \dookto Haton e~
ELNILT E LANE IND... Begin Sta.: | 328+2500R 1 End Sta.: | 347+50R 1 [CDP]
ELNIRT ELANEIND.. ~ o e SR —
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+25.00 R 1 End Sta.: | 347+50R 1 [DF]
On Chain: | SRS5 Select
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Exercise 9

17) Press Apply.

“ Proposed Cross Sections - Prelim El (=] @

File

#5 DGN File Chain Tie/PGL Profile |

Pa_ﬁe_"" SR95 -24.000000  SRS5

Bxsting Ground SR3% 24 000000 SR35

Shapes 5R95 0.000000 SRS5

Shape Clusters

Define DG Variables

Eleﬂnpe Variables Chain: [SRS5 ~ | ¥ Profile: [SR35 |
ot Parameters

Drainage Apply Profile at: 0.000000

| Add | | Modfy | | Delete | [ Up | | Down |

Side Slope Conditions

LT where sta == 328+25.00 R 1 and sta = 3475000 R 1
RT where sta »= 328-25.00 R 1 and sta < 347-50.00 R 1

| Defre || Modfy || Delete || U || Down |
Criteria Files

Mame Description -
CAGEInx &" MonMountable Curb & Gutter. o
Sidewalk AreaRight x Sidewalk & Grass beyond curb on Right. 5
caselslopesCAGx Case 1 varable slopes{C&G)-Special Ditches-Benchin... =
( Add | |  Delte | | Up | | Down |

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 to:
LT whers sta »= 328+25.00 R 1 and sta <= 3475000 R 1

o

19) Repeat the previous step for the Side Slope RT condition.
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[11.) Define Variables

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.
M Proposed Cross Sections - Prelim E\ =] @
File
X5 DGN File Variable Walue o
Pattem Centerineg Name MAIMLIME E
Exdsting Ground us scale 10
Shapes Plan DGN proposed dgn
Shape Clusters %S DGN xsections.dgn
Define DGN Variables Place ¥S Grid? Y
Define Variables Plot Slope Linesin Plan? Y 57
Plot Parameters
Drarege oy e 2
Variable Mame:
Value: Q,
Add Modify
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.

Value: | SR55
Add

M Proposed Cross Sections - Prelim E =] @
File
X5 DGMN File Variable Walue -
Pattem Centerine Name SR95 E
Exdsting Ground ws scale 10
Shapes Plan DGN proposed.dgn
Shape Clusters ¥5 DGN xsections dan
Diefine DGM Varables Place X5 Grd? ki
Define Variables Plot Slope Linesin Plan? Y 57
Plot Parameters
Drainage

By fil: Q

Variable Mame: | Centerdine Mame

Modify |
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3)

4)

NOTE:

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

M Proposed Cross Sections - Prelim o] @ |3

File
*5 DG File Variable Value &
Pattem Centerine Name SR95 E
Bxisting Ground xs scale 10
Shapes Plan DGN ROSR35Propos...
Shape Clusters ¥5 DGN ¥zections.dan
Define DGN Varables Flace X5 Grid? Y
Define Variables Plct Slope Linesin Plan? Y -
Flot Parameters
Drainage By file: [l x a
Varable Name: | Plan DGMN

Value: | RO5SR95Proposed.dgn Q.

Add [ Modify |
Select the Variable “XS DGN” and set the Value to
ROSR95MainlineXSections.dgn.
M Proposed Cross Sections - Prelim o] @ |3

File
*5 DG File Variable Value &
Pattem Centerine Name SR95 E
Bxisting Ground xs scale 10
Shapes Plan DGN ROSR35Propos...
Shape Clusters XS DGN ROSR35Mainlin...
Define DGN Varables Flace XS Grid? Y
Define Variables Plct Slope Linesin Plan? Y -
Flot Parameters
Drainage By file: [l x
Varable Name: | X5 DGMN

Value: | ROSR95MainlineXSections.dan a,

Add Modify |

Exercise 9

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

;H Proposed Cross Sections - Prelim El (=] @
File
¥5 DGN File Variable Value &
Paﬁgm Flace X5 Grd? Y =
Existing Ground Plot Slope Lines in Plan? i
Shapes Label Finished Grade? Y
Shape Clusters FG Label Prefic FG EL.
Diefine DGM Varables FG Label Angle 7
Define Variables pavement width 24 -
Plot Parameters
Drainage By file: [Al v
Varable Name: | Plot Slope Lines in Plan?
Value: | Y a,
Add | 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

IVV.) Plot Parameters

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

y Proposed Cross Sectiens - Prelim EI [=] @

File

#5 DGN File

Pattem Cross Section Lines: =

Existing Ground
Shapes Text

Shape Clusters Line Texd
Defne DG Varabes Saton T
Plot Parameters Baseline Mame Text
Drainage

Plot
Pavement Thickness 1.0

Fill Gaps between Clusters
Transition Definition [ Apply Shape Transttion Codes |
Intersect between Clusters

b I

Process Clusters as Indicated

Remove Skewed Effect

Process Only Sections with Existing Ground
| Pavement 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.

o o

Set Feature

Symbology
Level: [DESIGN - TYPICAL - ~ |
Color: [H 6 - |
Style: |— 0 ~r|
Weight: |_ 4 v|

Press OK when complete.
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2)

V)

1)

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.

.“ Proposed Cross Sections - Prelim E\ [=] @

File
%5 DGM File

Pattem Cross Section Lines: [—
Bxdsting Ground

Shapes Teodt

Shape Clusters Line Text
gj::z an.':b‘fea:ab'es Station Text
Flot Parameters Baseline Mame Text
Drainage

Plot

P :
Fill Gaps between Clusters

Transition Definition Apply Shape Transition Codes
Intersect between Clusters
Process Clusters as Indicated
Remove Skewed Effect
Process Only Sections with Existing Ground
| Pavement Shapes

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.

M Proposed Cross Section @

Cutput

| Pause On Each Section
Criteria Viewer Apphy
Dizable View Update
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2)

3)

4)

5)

Exercise 9

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.

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.

When processing is complete, press EXIT to return to the Process Cross Sections
dialog.
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6)

7

V1)

1)

2)

3)

4)

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.

Take a moment to review your proposed cross sections with the Cross Section
Navigator.

Working Alignment — Define Proposed Finish 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.

#L Working Alignment Definition: SR95 bl = ]| &2
Plan View )
Pattem | Lv MNames: |rade and Subgrade E—\
Shapes Lv Numbers: |
P"C'flf :1‘_3“' Colors: (]
cation
Cross Section View v Styles: |0 |
Existing Ground V|  Weights: | 0.4 |
Proposed Finish Grade
DESIGM - EARTHWORK - Special Tie to Ground, DESIGN - TYPICAL - Finished Grade and Subgrade

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

1)

1)

2)

3)

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.

Port Viewer

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

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

5) 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.
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6)

7)

8)

9)

10)

Exercise 10

5 AEER 0 Plan View (6) {Active)

R e R EEEEEEEE '

b | [X

Wiew  Opkions

Sta. | 336+50.00 R - |:|
#5 Station
336+5000F -

Off. | 0.0000 O

Elev | 700.00000 O

Active | Plan View  w

(=13

Change the Cross Section Option to XS DTM.

Sta. |336+50.00R "

. b XS Station

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.
[ s
X5 View

Close the Port Viewer dialog by clicking on the X in the upper right corner.

ctive! P Plan View

Go back into your
C:\Projects\Roane\SR95PoplarCr\ROSR95Proposed.dgn change the

slope lines to the default level. We will be rerunning proposed cross sections and
do not want two sets of slope lines on the same level.
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1.

1)

2)

3)

4)

5)

Active Chain Control

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

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

E]
Job: (101w ||Chain: [SR95 ~]id Yh;'; ﬂ%@@@ﬂﬂﬂ

Set the Chain to SR95 from the chain list.

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.

&l

e

Cross Section

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

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

B

ﬁCumiIinearCoordinates El [=] @

5: | 285+00.00 D5:
Ext.: -744 68

0: | -24426 DO: | 0.00

£ | 0.00 DZ: | 0.00

Pemanent Lock Apply

10-4 Proposed Roadway Tracking GEOPAK Road Course Guide



6)

Exercise 10

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 left of either value and only

track the other,

,H Curvilinear Coordinates
S: | 296+78.38

Ext.: 0.00
Q: |-160.11
Z: | 0.00

Pemanent Lock

7)

o] ® s

DS: |-2851.88

DO: | -254.51
DZ: | 0.00

Apply

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)
in this view.

,N Curvilinear Coordinates
304+41.50
0.00
0.00
791.86

Permanent Lock

ol o ==

Move your cursor around in view 2. Notice that you are tracking station and elevation

D5: |-311233.70

Do
DZ:

-32501.96
791.86

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

Profile.

GEOPAK V8i (SELECT Series 2)
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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.

...........................

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.

B Window 3: X5 [Chain: SRO5, S 287+00.00] E=n Hoh 5=
B-d=- A9 0 | BG|H%6E

W Active Chain Control

ot (11| crai: 5536 2)id | o | ] A1 0 8 7l

,“ Curvilinear Coordinates E = @
289+00.00 DS: |-3259.21
X5 Mavigate B 0.00

267856 DO 554421
[View3~] =2 <] m [> [ 2115537 DZ: 2105429

Parmaner Lok

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.
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Exercise 10

13) 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.

Active Chain Control

=]
Job: [101__+]|Chain: [SR95 -]id \{*[[;LZ PUN| =S 7 Job

Chain:

Identify Curvilinear Reference
Curvilinear Coordinates

Profile Cell Status

Cross Section Cell Status

Fit View 1 / Right button to define Status
Fit View 2 / Right button to define Status
Fit View 3 / Right button to define Status
Fit View 4 / Right button to define Status
Fit View 5 / Right button to define Status
Fit View & / Right button to define Status
Fit View 7 / Right button to define Status
Fit View & / Right button to define Status

B N O N

Show All
List...

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

I[11.) 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.

leaas

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.

#L DP Offset Elevation - SR35 | B (3|
Cursar
Blevation | 0.000 E >< Blevation | 773.000
Offset | 0.000 Offset | 0.000
lGE‘t Cursar X5 F'u:usitin:unl
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3)

1V.)

1)

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

B View1, Default =n E=R==|
-~ A3 RHHY I | na 26

Cross Section Navigator - 5R95 - Scale 10H: 10 V s

Eremn <) = 49 B b bR AR K

#L DP Offset Elevation - SR95

Elevation | 0.000 ﬁ >< Elevation | 785.909
Dfiset | 0.000 | Offset | 23.980

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.

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)

V.)

1)

Exercise 10

Label Station / Offzet

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

Job: 101 - Chain: SRS - hin}
[ Title Text (Optional)
9499(9).12  *| stztion: ™ Lock

I+  Divider Line

99,12 ﬂ Offset: [ Lock

Terminator Type:

v Place Leader Line | Mane j
g Seale 50 (" Perpendicular to Chain
Dynamic
* Horizontal

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.

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: 5RA5
Station: 235400.00
Elevation: 700.00
HorizVert: 10:1

X: 2500659.57
¥: 594642.84

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.

Data Point Profile Station Elevation @

Profile Settings e

Job: 101
Chain: SR95
Station: 285+00.00
Elevation: 700.00
Horizfvert: 10:1

X: 2500858.57
¥: 594642.84

Identify Profile Cell |

Station
Label Station & [ 339440.23
Elevation ¢ '
S 9499(9).12 |

Dynamic Tracking Elevation
@' 829.80
W Dynamic Label
! 99.12 |

Cancel

Data Point |  Text Styles Plus..
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Exercise 11

11. Proposed Profile Re-Design

1)

1)

2)

3)

4)

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.

Profile Adjustment

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

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

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.

From the Profile Generator dialog, select File — Load Profile.

M Profile Generator (K Value Table: tdot01.kvl) o] @ |
File | Tools
Preferences...
Profile Cell Settings... Eizfion [CF =)
K Value Table... Blevation: [Of -]

Load Profile...

Save Profile

<< Insert | Dynamic | Delete nsert >3

Save Profile As...

Clear Profile

Draw Profile

Exit
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Load

the proposed profile SR95.

M Load Profile | = | @ [wf3w]

Profile: |SR35

v

[

| |

Cancel I

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.

# Profile Generator [Active Profile: SR35, K Value Table: tdot01kv) o B |
File Tools
VPl 2 VPl 3 VP14
Station: | 304+10.00 Station: | 333+50.00 off - Station: | 347+50.00
Blevation: | 787.00 Blevation: | 822 Locl - Blevation: | 753.32
Back Grade: | 1.1505 of - Fwd Grade: |-2.0486 Off -
I << Insert J I Cynamic I I Delete I I Insert == I
Length: | 2540 00 Length: | 1400.00
[ Symmetrical Vettical Curve |
Speed: |70 - L: | 1000.00
Station: | 328+50.00 HP Station: | 332+17 54 K. | 308.7327 Station: | 338+50.00
Blevation: | 816.05 HP Blevation: | 81224 55D: | 64055 Blevation: | 811.76
Previous | 14 T b4

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 3 e Eesne
Profile: | SR95 =
Input File: | j1070js.inp Q
| oK | | Cancel | oK
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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Exercise 11

8) 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.

9) Now that we have a finalized proposed vertical alignment profile, open COGO to
review it.

10) 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.

# Coordinate Geometry Job:101 Operator: s EI@
File Edit Element View Tools
REZRH YRS KTO &R R~ B adom %520 % 0
7| Redefine  [Pemanent Visuglization = || D_POINT B\i/li/ E/Iil

'} | PRINT PROFILE SR94] [=]
Beginning profile 5RS35 description: &
Feature: D DPOINT

STATICH ELEV ERRDE IOTAL L BACE L RHEZD L
VEI 1 Z87+00.00 T81.50
VEC 303+10.00 TBE.E8 0.3z E = Z30.2
VEI 2 304+10.00 T87.00 200.00 130.00 100.00
VET 305+10.00 T8B.1%3 1.1%
VEC 328+50.00 8ls.05 l1.13 E = 2308.7 55D = g40.¢
High Point 332+17.54 gle.z4
VEI 3 333+450.00 822.00 1,000.00 S00.00 S00.00
VET 338+50.00 gli.7¢a -Z.05
VEI 4 347+50.00 T83.32 -Z.05
Ending profile SRS5 description -
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11) 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.

12) 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 El... | — || = |l
SR5 (=]

[ Even Stations -|
Begin: | 287+00.00

End: | 347+50.00

Even: | 50

[ Compute Elevation ]

The elevations are computed and displayed in the COGO output area.

# Coordinate Geometry Job: 101 Operator js EI@
File Edit Element View Teols

REZ k¥ A/ &C O ARG T odam # K700
Redefine D_PONT _[=]
i H [=]

< 3 Elevation Profile S5RS35 Ewven 50 2Z87+00.00 To 347+50.00

Elev at Z287+00.00 781.50, grade .32, On teng betw 1
Elev at Z87+50.00 T781.86, grade Cn tang betw 1
Elev at Z88+00.00 781.82, grade 32, On tang betw 1 =
Elev at Z88+50.00 T781.38, grade Cn tang betw 1
Elev at Z283+00.00 T82.14, grade 32, On tang betw 1
Elev at Z83+50.00 T8Z.30, grade 3Z, On tang betw 1
Elev at 230+00.00 T8Z.4€, grade 32, On tang betw 1
Elev at Z90+450.00 T8Z.83, grade Cn tang betw 1
Elev at Z31+4+00.00 T82.7%3, grade Cn tang betw 1
Elev at Z91+450.00 -95, grade Cn tang betw 1

Elev =t Z3Z+00.00
Elev at 252+50.00
Elev =t Z33+00.00
Elev at 253+50.00
Elev =t Z54+00.00
Elev at 254+50.00
Elev at Z35+00.00
Elev at 255+50.00

783.11, grade
783.27, grade
T83.43, grade
T7823.59, grade
T782.75, grade
783.31, grade
T784.07, grade
T84_.23, grade

3Z, On tang betw 1
3Z, On tang betw 1
3%, On tang betw 1
32, On tang betw 1

Cn tang betw 1
32, On tang betw 1

Cn tang betw 1
32, On tang betw 1

[ s T e e T O O s Y Y O O e Y e N . T Y e

| | | /| (/| | A
1
m
(5]

B3 ky B3 RDORD Ry R RAORD RE Ry RAORDORD R RYORDRD

B B B B B B R B B B B B @ B B

13) Close COGO.
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1.

1)

2)

3)

Exercise 11

Re-drawing the Proposed Profile

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.

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.

Access the D&C Manager.

Select the item
Drafting Standards — Roadway Vertical Alignments — VA Roadway.

;I»{ Design and Computation Manager | = || (=] ||i&|
File Edit 5Settings Favorites Help

ﬁuid E’_ﬂ. c?h

& M\ Users'Public®Geopak Standards'tdot.ddb -
[~ Drafting Standards

£ Tools

(£ Cross Sections

£ Roadway Horzontal Aignmerts

(== Roadway Vertical Aignments
& VA Roadway prop . roadway vert . alignment
WA Labeler place vertical alignment annotation
Slope Toal calculate & label slope
WC Design Tool  verical curve design tool

(T Exst. Profiles

=3 Survey Control

£ Pres. R.OW.

1 Property Lines

£ Parcels

£ Political Boundaries

£ Prop. ROW. -

m
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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.

M Profile - SR95 B

Profile Range
Begin Station: | 287+00.00

End Station: | 347+50.00

Draw Plan & Profile : =] :
M Begin Elevation: | 781.50
tem: | VA Roadway prop. roadway vert. alignment End Bevation: | 793.32
Element Type: |Profiles »| Label Scale: | 50 Maximum Blevation: | 818.24
Key-n Poirts: Minimum Elevation: | 781.50
Select Profile to Draw . Plot Settings
5R95 UFlEEE N ™ Horizortal Scale: | 50,0000
SR95GRN Cicle =

Vertical Scale: | 5.0000
Begin Station: | 287+00.00
End Station: | 347+50.00

Horizortal Ads Labels
Vertical s Labels

V.C. Incremental Hevations Strip Grade Increment:

V.C. Parameters
—_ Profile Reference Point

Grade Labels  [+and~ ] Reference Station: | 285+00.00 R 1

K Values Reference Hevation: | 700.0000

Bxtemal Lengths X: [ 2500659.5744 | —

i i [NoGaps = DP

Station Equations | No Gaps v. [ 534642 8355

VPCAPT Labels
Profile Cell

Stopping Sight Distances PGL Chain: _
[ DrawCellat XY | [ ldentfy Cell |
| 0K | [ Comedd |

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

1)

1)

2)

3)

4)

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.

Edge of Roadway Pavement

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.

# Design and Computation Manager = 5| [aa]
File Edit Settings Favorites Help

g~ 1d @R @ % [

3 Propesty Lines -
3 Parcals
23 Poltical Boundanes
3 Prop. ROW.
3 Prop. Eassments
= Roadway Linework
53 Prop. Curb 4 Guiter
53 Prop. Curbs
[ EOF Frop proposed edge of madway fraveled way) pavement
[ EOP Intersect  proposed edge of readway at infersection
D SHLD Prop  proposed edge of graded shoulder -
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5) Activate the toggle for Place Influence. You can find it on the secondary

dialog.
# Eop Prop proposed edge...El =] @
7] Place Influence!
Adhoc Attributes Match Poirt Text
Mew Element Onby [ Draw COGO Element ]
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) In the main Project Manager dialog select Plan View Design. From the
Plan View Design tool box, select the Draw Transition tool.

Plan View Design [E]

& |7

Draw Transition

This will access the Draw Transition dialog.

a) 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.

rﬁ Draw Transition EI =] @

Job: | 101 Q,
Chain: | SR95 («] ¥
Begin Station: | 287=00.00
Begin Offset: | -24.000000 }
End Station: | 316+75.00 }

End Offset: | -24.000000
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Exercise 12

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.

8)

o] ® =
Q,
=] J¥

.H. Draw Transition

Job:
Chain:

m
SR35

Begin Station:
Beqin Cffset:
End Station:

End Offset:

287-00.00
24 000000
316+75.00
24000000

...............................................

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.

b) Station 316+75 to Station 327+75
10)

9)

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.

r# Drraw Transition | =] | =] |-'E&|
Job: | 101 Q,
Chain: | SR95 [v] ¥
Begin Station: | 316+75.00
Begin Offset: | -24 000000 E}‘
End Station: | 327+75.00
End Offset: | -6.000000 }
Draw |

NOTE:

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.
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11) 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.

r.u Draw Transition | = | =] |-E3:-|w
Job: | 101 Q,
Chain: | SR95 (=] I§
Begin Station: | 316+75.00
Begin Offset: | 24.000000 }‘
End Station: | 327+75.00
End Offset: | 6.000000 }
Draw |

12) 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’).

tl Place Arc EI =1 @

Method [Start. Center |

| Radius: 6.00
Length: 18.85

Sweep Angle: | 180°00°00"
iDirection: (cw x|

13) 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.

r.l-l Draw Transition EI =] @-‘
Job: | 101 Q
Chain: | SR95 B
Begin Station: | 316+75.00
Beqin Offset: | -48.000000 }'
End Station: | 327+75.00
End Offset: |-30.000000 }
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14)

;H Craw Transition | = | =] |£h|
Job: | 101 Q,
Chain: | SR95 E
Begin Station: | 316+75.00
Begin Cffzet: | 43 000000 }
End Station: | 327+ 75.00
End Cffzet: | 30000000 }
R

c) Station 327+75 to Station 347+50

15)

16)

E;H Draw Transition = = |i&|ﬂ
Job: | 101 o,

Chain: | SR95 s
Begin Station: | 327+75.00

Begin Offset: | -30.000000 }r
End Station: | 347+50.00

End Offset: | -30.000000 }

| Draw |

rﬁ Draw Transition | =] | =] |i&|
Job: | 101 Q,
Chain: | SR95 [»] L§
Begin Station: | 327+75.00
Begin Offset: | 30.000000 }
End Station: | 347+80.00
End Offzet: | 30.000000 }.
Draw |

Exercise 12

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.

To draw the left edge of pavement from Station 327+75 to Station 347+50,
fill out the dialog as shown and press Draw.

To draw the right edge of pavement from Station 327+75 to Station
347+50, fill out the dialog as shown and press Draw.
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I11.) Shoulders and Curbs
a) 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

M Design and Computation Manager
File Edit Settings Favorites Help

x~ id @2

don=

[ & eSa)

31 Prop. R.OW.

I3 Prop. Curb
EOQOF Prop

SHLD Prop

Curb Ramp

EQOP Intersect

(=1 Prop. Easements
[ Roadway Linewark
3 Prop. Curb & Guiter

proposed edge of roadway fraveled
proposed edge of roadway at intersec
proposed edoe of graded shoulder

Sidewalk Prop  proposed sidewalk

draw proposed curb ramp

m

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.

;H Drraw Transiticn | = | (=] |£h|
Job: | 101 Q,
Chain: | SR95 (=] ¥
Beqin Station: | 328+25.00
Begin Offset: | -40.000000 }
End Station: | 347+50.00
End Cffzet: | -40.000000 }
''''''''''''''''''''''''''''''''''' T
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3)

4)

5)

Exercise 12

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.

r;lvl Drraw Transition
Job:

Chain:

Begin Station:
Begin Offset:
End Station:
End Offset:

101

SR35
328+25.00
40.000000
347+50.00
40.000000

o] = =

Q
[=] &

T
T

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.

File

g id | E

Edit

Favorites

it L]

M Design and Computation Manager
Settings

B

Help

[=][E ]

=1 Prop. Easements
[ Roadway Linework
[ Prop. Curb & Gutter
6-30CAG 6" Mon-Mountable curb & gutter 30" wide
6-36 CAG 6" Mon-Mountable curb & gutter 36" wide
6-42CAG 6" Mon-Mountable curb & gutter 42" wide 57

m

To draw the left curb line from Station 328+25 to Station 347+50, fill out the
dialog as shown and press Draw.

.Id Draw Transition E [=] @
Job: | 101 Q,
Chain: | SR5 [v] J%
Begin Station: | 328+25.00
Beqin Offset: | -42.000000 }
End Station: T+50.00
End Offset: | -42 000000 }
Draw |
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6)

7)

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.

.H Draw Transition | = | =] |-E:3-|
Job: | 101 Q,

Chain: | SR35 =] I¥
Begin Station: | 328+25.00

Begin Offset: | 42000000 }
End Station: | 347+50.00

End Offzet: | 42.000000 }

| Draw |

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.

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.

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.
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8)

Exercise 12

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

Custom Line Styles ||| (B Fip LineStyle _re v | gh id ||[E= amam ™

®
¢ @ g¥

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.

TDOT Design Division Bl

Design oo, Text (|55 PLOT

=7, 4=l a 20
=% 1 S5hift Line Style
24| 2 Flip Line Style
T 3 ScaleLineStyle
=3 Openas 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.

Custom Lin... [E]

Y
o
el
A

L

—
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11.)

Guardrail

a) Station 289+00 to Station 292+50

1)

2)

3)

4)

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.

.l»{ Design and Computation Manager EI@

File Edit Settings Favorites Help

[~ Guardrail *
3 Median GR
3 Attenuators =
(1 GR Pad Slope Limit Lines =
Wehicle Path Draw vehicle trajectony path
GR Single Prop. Proposed single guardrail line
GR Post Prop. Place single prop. guardrail post -

To draw the guardrail from Station 289+00 to Station 292+12.50, fill out the
Draw Transition dialog as shown and press Draw.

ﬂ Draw Transition EI =] @1
Job: [ 101 Q,
Chain: | SR95 [«] ¥
Begin Station: | 285=00.00
Beqin Offset: | -60.000000 }
End Station: | 252+12.50
End Offet: | -60.000000 }

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.

M Line Styles o @ [

Mames * Width

{ Border ) E Origin: Ll

[ Center ) End: | 0.0

[ Dashdot ) True Width

( Dashed )

( Divide | Scale factor: 50.00000C
(Dot ) i Shift: | Neone -

.\Work Space'system'symb'acadlsty rsc

Click to Activate (Border stroke pattem)

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.

M Design and Computation Manager (=10 I >
File Edit Settings Favorites Help

7 id B¢ mn g

T Pres. ROW. *
1 Property Lines M Design Settings =] = |3
1 Parcels
21 Political Boundaries Blement Connectivity
£ Prop. ROW.
£ Prop. Easements Maximum Gap Tolerance : | 0.50000
3 Roadway Linewark Deduction Tolerance : | 0.50000
£ Private Drives =
1 Exdst. Drainage
£ Prop. Drainage Custom Line Style Creation
(7 Guardrail X
£ Median GR ¥ 5c | 50.0000
3 Attenuastors
1 GR Pad Slope Limit Lines Cell Creation
Vehicle Path Draw vehicle traject
GR Single Prop. Proposed single gua Plot Scale : | 50.000 | / Creation Scale
GR Post Prop. Flace single prop. g .
GR Br End Prop.  Draw standard lengt Influence Graphic Cell Level Symbology
GR Br Rail Prop Prop. metal beam gu
GR Br End PrLow Prop. bridge end guararsr oot
GR TermType 12 Draw prop. Type 12 terminal ,variable taper flare & pad i
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6)

7

8)

9)

10)

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.

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.

You are prompted for a job no. Key in 101 and click OK.

1

Prompt
Type 13 Teminal ... Keyin Job Mumber

1M
&

You are then prompted for the chain name. Key in SR95 and click OK.

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.

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.

.uPrcrmpt E [=] @

Snap & Data teminal location
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11)

12)

13)

14)

15)

Exercise 12

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 38 Teminal ............ Keyin Job Mumber

101

You are then prompted for the chain name. Key in SR95 if necessary and
click OK

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

Finally you are prompted to Snap & Data terminal location. Snap and
Data Point on the guardrail at 292+12.50.

L Prompt | = | (=] |-EI§-|

Snap & Data terminal location

All graphics are placed for the Type 13 and 38 terminals. Now our guardrail run is
complete.
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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.

TTTT TR R - oL
Y- - THRE A8 niee-
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Exercise 13

13. Superelevation

1)

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 stations 316+75 to 327+75 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.

Storing Transition Chains for PGLs

a) 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)

4)

5)

6)

7

8)

Set visualization option to Disable Visualization. Storing a transition chain
generates numerous points which we do not need to be displayed.

If Redefine is clicked on, click it off to prevent accidental overwriting of data
already stored in the coordinate geometry GPK database.

Click on the Store Transition Chain icon.

Al

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.

Complete the Transition Chain information as shown below:

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).

ﬁ Store Transition Chain == =
File

Reference Chain: | SR95 =
Transition Chain

Chain Name:
Begin Point: YD
Begin Station: | 0+00

Taper Increment | | 2.000000

. Station/Region Offset

316+75.00 -24 @‘f

316+75.00 -24 B

Store ] [ Draw

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.
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Exercise 13

M Store Transition Chain ® -

File
Reference Chain: | SR35 v
Transtion Chain
Chain Mame: | LTPGL
Bagin Poirt: | DLT1
Begin Station: | 0«00
Taper Increment «| | 2.000000

Station/ Region Offset
316+75.00 -4
327+75.00 ]
A27+75.00 6 i
I Store ] [ Dreaw ]

9) 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.

10) Press the Store button to compute the transition chain.

11) 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.

:ﬂr Sinste Geometry Jobe 1L Operatos s

File Edat Element View Tools

“ﬂkM+&f GOV R T AGe #5200

izon__v) 0 PONT [ [ Browse |[<< ][ <][2][>2]

Poine DLI34Z stored.

LI17 DLT14 DLT1S DLIZ0

DLT148 DLT149 BLT1GG D

DLT1589 DLIZ00 DLIZ0L
DLT216 DLTIL17T DLIILE

Chain LIPGL stored

<* 343 STORE CHAIN LIRGL

DLT37 DLT3@ DLT39 DLT40
DLTSY DLTES DLIGS DLTE0 DLT6L DLIEZ DLTE3 DLTE4 DLT6S DLI66 DLIET DLTE8 DLTE9 DLI?O0 DLI?1 DLI7Z DLI7A |
& DLI?77 DLI78 DLI79 DLIEQ DLTEl DLTE2 DLTE3 DLTE4 DLT8S DLISG DLIET DLTee DLTE9 DLT®0 DLTIS1 DLTIZ DLTIR
3§ DLT®? DLTOHE DLTHS DLTLOO DL

DLT114 DLT116 DLTLLE DLTLLT DLT1lE DLTL11% DLT120 DLT121 DLT12Z DLIIZ3 DLTIZ4 DLT1ZS DLT1Z6 DLT127 DLT1Z

DLT131 DLT133 DLTL33 DITL34 DLTL3S DLT13€ DLT137 DLTL13§ DLTL139 DLTI40 DLTL41 DIT142 DLT143 DLT144 DLTI4
LIT1EL :l..L‘S.: DLT163 DLT164 DLT1GE DLTIGE DLTIST DLTiGA DLT1ES DLT160 DLT161 DLTLE
DLTLAT4 DLTLTE DLT17& DLT177 DLT178 DLTLT

B

DLT1ES DLT166 DLT167 DLTLEE [
DLT182 DLT183 DLTLs4 DLTLEE
DLTI0Z
DLTILS
DLT233 DLTZ34 DLTI3L DLTI23¢
DLI250 DLIZ51 DLIZGEZ DLIZGS
DLTI67 DLTI4@ DLTIES DLTITO 7
DLTIzA4 DLIZ8& DLTZ8€ DLTZAT DLIZEE DLIZ8% DLTZ50 DLIZS1 T2592 DLT2%3 DLTI%4 DLTE556 DLTZ%€ DLT297 DLT2%
DLT301 DLTE03 DLIT303 DLIS04 DLT305 DLTI0E DLTIOT DLIIO0S DLT30S DLTSLO DLT31l DLT31Z DLT313 DLTIl4 DLIEL
DLT310 DLIILS DLTIEO DLTIIL DLTIZE DLITIZY DLI3E4 DLIMGE DLTIZ6 DLIMET DLTIZE DLTIZ® DLIIID DLINAL DLI3E
DLI336 DLIZ36e DLI337 DLI238 DLT339 DLI34D DLI341 DLTa42 STA 0400

a

BLT1 DLT: DLT3 DLT4 DLTH DLTEé DLTT DLT® DLTS DLT10 DLTL1 DLT1: DLTi13 DLT
DET23 DLTZ4 DLTZS DLTZ6 DLTZ7 DLTYIE DLT25 DLT30 DLTE1 DLT3Z DLIS3 DL
T4d DLT&3 DLT44 DLT4S DLT44 DLT4T DLT4§ DLT4% DLTSO0 DLT6L DLIGI DLTS3 DM

101l DLTL0Q DLT103 DLT104 0% DLTLI0E DLTLO7 DLTLOQ DLT10% DLT110 DLTIL

DET17¢ DLT171 DLT172
DLTLE? DLT18@ DLT1d89
DLT204 DLTZO0E DLIZOE
DET221 DLTIZZ DLTIZ3
DLT230 DLIZAS DLTZ40
DLT2556 DLTISE DLIZST
DLTI72 DETITE DLTIT4

$1 DLT192 DLT1S53 DLT194 DLT19E DLTLH
T O 08 DLT20% DLTZ10 DLTZ11 DLI2I1Z DLTZ1
DLTI35 DLT236 DLT227 DLTIZ8 DLTIZ29 DLIIS
BLII42 DLIZ4) DLTZ44 DLTZ4E DLTZ4¢ DLIZ4
BLIZES DLT260 DLTZIEL DLTIE2 DLI2G3 DLIZE
§ DLTITE DLTITT DLT27@ DLTI7H DLTIad DLTI@
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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.

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.

b) Right PGL Chain

1)

2)

In the Store Transition Chain dialog update the Transition Chain information as
shown below:

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:

“ Store Transition Chain | || = @
File
Reference Chain: | SR35 [+
Transtion Chain

Chain Namey® RTPGL
Begin Point\_ DRT1
Begin Station: | 0«00
[Taper Increment | | 2.000000

- Station/Region Offset
316+75.00 24 & 4
327+75.00 13
328+25.00 0 X ¥
4
327+75.00 g wiw
Store Draw |
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3)

4)

1.

1)

2)

11.)

1)

Exercise 13

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.

Automated Superelevation

Since our project has multiple pavement configurations, we’ll have to process the
automated superelevation process for each configuration.

Configuration 1: 4 Lane Divided (287+00 — 316+75)
Configuration 2: 4 Lane Divided with Median Transitioning (316+75 — 327+75)

Configuration 3: 5 Lane Undivided (327+75 — 347+50)

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.

4 Lane Divided (287+00 — 316+75)

Create a new run called SR95a to represent the computations for the first
configuration and press OK.

Select Run
Run
Mame Time
SR55a 09/16/2016 09:10.04
Urtitled 09/16/2016 09:09.37
Description
mairline 4 lane depressed median
==
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Once the Automated Superelevation dialog has been invoked, the following dialog

will be displayed:

ﬂ Automated Superelevation - 5R95a EI =] @
File
Station Range
b 101 | Q Chain: &
Design Speed: | 60 Beqin: | 287+00.00 i
Transition 1D: | Linear - End: | 316+75.00 A
Preference File: | tennessee E Facility:
e Selection: | 8% e max E L Selection: | 4 Lane IE'
| ot | |
S —
Tie: Offset: | 0.0000
% Slope Offset (Offset Dependent .
X
&
F\F//
Create Input File: | Slanesupers.inp Q,
I Generate Superelevation Transitions I

ignment should set automatically)

SR95 (Working Alignment should set automatically)

2) For the upper portion of the dialog, complete as follows:
Job: 101 (Working Al
Chain:
Begin Station: 287+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.

13-6 Superelevation
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Exercise 13

a) 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.

| = | |
Profile [SR35 ~]
Tie: | Profile Offset: | 0.0000
“Select =
% Slopi SRg5 faet Dependent
SRS5GRN &
L

4) Click on the Quick Entry icon near the bottom on the right. Fill in the roadway

data as shown and click OK.
#

Facilty:
Median Width: | 48.0000
Lane Widths: | 12.0000

Total Mumber of Lanes: | 4
Mominal Percent Slope | -2.0000

g

5) All lanes are set up for the left and right sides of the roadway.

Quick Entry

] [ Cancel ]

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.

| | e Left | Right
a0 | Profiic: [SR95 =
| 24" s - 3’ »_| Tie: | Offset -| Offset: | -24.0000
- ygl ol gl | | % Slope Offset Offset Dependent =
. | -2.0000 -24.0000 -36.0000
‘ | -2.0000 -36.0000 -48.0000 | ¥
F\F’)’_.r

4 LAMNE D IvibED
STA 287+00 — STA 316+15
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6)

7)

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.

.H Text Editor: 4lanesupers.inp E'@

File Edit Criteria

Ded ¥ 2R -~ 9

/* Buperelevation Settings and Parameters:

Eroject Name: C:3\Projects’Boane'\S5R35FPoplarCrhySRS5 pr]
User: C:%Projects'\Roane'\SR35Foplarlriprojdbs’ Joe
Run MName: SR95a

Unit System is english.

Created input file "4lanesupers.inp".

Created actiwvity log f£ile "4lanesupers.log"™.

Created on Fri, Sep 1€, 201& at 05:-Z1.

Using Preference File "tennessee”

Using e Selection of "B% e max".

Using Length Selection of "4 Lane™

Using Design Speed of €0.000000.

m

i

zuto shape
job number = 101

auto shape set

shape cluster baseline = SR35
shape cluster profile = BHS35
shape cluster tie = —-Z4_0000
dependent shape
chain [/ offset
SR35 —Z4.000000
SRSS —2&€.000000
filler line station / slope
287+00.000000 -2.0000
205+35.2859172 -2.0000
510+33.795345 -&.1000 f* Spiral DC104B, Curwe DC104 */ -
| Line: 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 which are at the beginning and end of the project.
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8)

Exercise 13

To build the superelevation shapes into the graphics file, press the Autoshape
Builder icon within the Text Editor dialog.

o

This will automatically draw the shapes into your design file.

9)

VA

1)
2)

3)

Close the Text Editor dialog as well as the Automated Superelevation dialog. When
prompted to Save Superelevation settings, press Yes.

4 Lane Divided with Median Transitioning
(316+75 — 327+75)

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.

Select the Calculate Superelevation button from the Project Manager
workflow dialog.

Create a new run called SR95b to represent the computations for the second
configuration and press OK.

For the upper portion of the dialog, complete as follows:
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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.

a) Left Roadway (Transition Area)

4) Set the profile from which the shapes should be computed to SR95.

Profile: |5R95 - |

5) Set the Tie option to PGL Chain. The PGL Chain should be set to LTPGL for the
left transition chain.

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.

fal
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Exercise 13

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.

| Lef | Right |
Profile: [SR95  +]
i Chain: HE
% Slope ffset ffset Dependernt
-2.0000 0.0000 -12.0000 i

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.

ﬂ Automated Superelevation - 5R95b | | = '|iE.|
File
Station Range
Job: (101 | & Chain: [SR35 ~| I
Design Speed: | 60 Begin: | 316+75.00 i
Transition 1D | Linear - End: | 328+25.00 i
Preference File: | tennessee IE‘ Facility: | Divided - |
e Selection: | 8% e max IE‘ L Selection: | 4 Lane IE‘
| Lef | Fight |
Profile: [SR95 - |
Tie: [PGLChain =) Chain: [LTPGL = | I¥
% Slope Ciffset Cffset Dependent
-2.0000 0.0000 -12.0000 2
bl
-
E{_x
Create Input File: Q,
Generate Superelevation Transitions ]

GEOPAK V8i (SELECT Series 2)
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b) Right Roadway Transition Area
7) Repeat steps 5 & 6 for the Right tab (Right roadway) using the PGL chain

RTPGL.

M Automated Superelevation - 5R95b E [=] @
File
Station Range
Job: 101 | @ Chain: ,,1I§
Design Speed: | 60 Begin: | 316+75.00 i
Transition 1D [ Linear - End: | 328+25.00 o
Preference File: | tennessee IE‘ Facility:
e Selection: | 8% e max Iz‘ L Selection: | 4 Lane E‘
| Left | Right
Profie: [SR85_ ~ ]
Tie: [PGLChain __ ~ Chain: [RTPGL  ~ | ¥
% Slope Offset Ciffset Dependent
-2 0000 0.0000 12.0000 cl
X
&
i://
Create Input File: Q,

[

Generate Superelevation Transitions

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.

&b Text Editor: Transsupers.inp EI@

File Edit Criteria
NDE&d ¥ v o 5

/* Superelevation Settings and Parameters:

Project Name: C:“\Projects\Roane\SRI5PoplarCri\SR95.prjJ
Tser: C:\Projects\Roane\5R35PoplarCriprojdbsiJoe
Fun MName: SRS5k

Unit System is english.

Created input file "Transsupers_inp™.

Created activity log file "Transsupers_log™.

Created on Fri, Sep 1&, Z0le at 09:4&.

Uaing Preference File "tennessees™

Using e Selection of "8% & max".

Using Length Selection of "4 Lane™

Uzing Design Speed of &0.000000.

m

o'

zuto shape
Jjob number = 101

zuto shape set

shape cluster baseline = 5ES5

shape cluster profile = SES55

shape cluster pgl chain = LTBEGEL

dependent shape

chain / offset
LTEGL 0.000000
LTPEL —-12.000000

filler line station / slope
316+75.000000 -&.1000 f* Spiral DC104B, Curve DC104 */
320+30.431302 -&.1000 /% Curve DC104, Spiral DC104R */
321+94.338075 —2.0000
328+25.000000 -Z.0000 -

[ |Line: 1 |Cal: 1

10) Click the Autoshape Builder icon to build these shapes into the graphics file.

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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V)

1)
2)

3)

4)

5)

5 Lane Undivided (328+25 — 347+50)

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.

Select the Calculate Superelevation button from the Project Manager
workflow dialog.

Create a new run called SR95c to represent the computations for the third
configuration and press OK.

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+50

Design Speed: S0

Preference File: tennessee

E Selection: 4% e max
Facility: Undivided
L Selection: 4 Lane

For the lower portion of the dialog, we will define as follows:

Profile: SR95
Tie: Offset
Offset: 0.0

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.
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Exercise 13

6) Complete the dialog as shown for the 5 Lane section
Quick Entry
Facilty: | Undivided -
Median Width: | 0.0000
Lane Widths: | 12.0000
Total Mumber of Lanes: | 5
Mominal Percent Slope | -2.0000
| OK | | Cancel |
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.
I I [ ﬂ Automated Superelevation - SR95c EI' [=] '@
File
=i lf:" - Station Range
. | sob: [101] @ Chain I
' | 5 . i
Sy 5 ¢ Design Speed: | 50 E:T:gln".‘. 328+25.00 i
Transttion 1D: | Linear - End; | 347+50 s
f . o (T
i . Preference File: | tennessee Facility:
/8t o<t 18 =E=. o
e Selection: | 4% & max Izl L Selection: | 4 Lane E
| | = | = |
' Profile: [SRS5  ~ ]
' . . 5 : [Offsst  ~] [0
| ?—' n ! | __5 ﬂ ! -} Tie: |Offset Offset: | 0.0000
% Slope Cffset Cffset Dependent
| -2 0000 -0.0000 -6.0000 &l
. -2.0000 -6.0000 -18.0000 O X
-2.0000 -18.0000 -30.0000 | o
I. :I ‘;’
iF(/
5-- L .-":"r .-'"JI E'-' J I,u' E] | 1I,:|l'r fﬂl ED Create Input File: | Hanesupers.inp Q
:-hT.l"I:‘I E.:' 26 _r_ 2 .5 - E,"Ir‘;.'q 5 ""|'I--.EI t S_I::"' [ (Generate Superelevation Transitions ]
8) Enter the Input Filename, 5lanesupers.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.

Review the computations within the Text Editor dialog.
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M Text Editer: Slanesupers.inp EI@

File Edit Criteria
hzd & o o )

/% Superelevation Settings and Parameters:

Project Name: C:\Projects\Roane\SR95PoplarCrW\SRS5._pr]
User: C:\Projects\Roane\SR3S5PoplarCri\projdbs\Joe
Fun Name: SRS5c

Unit System is english.

Created input file "5Slanesupers.inp™.

Created activity log file "S5lanesupers.log”.

Created on Fri, Sep 1&, 2Z0l& at 09:54.

Using Preference File "tennessee™

Using e Selection of "4% e max™.

Using Length Selection of "4 Lane™

Using Design Speed of 50.000000.

m

=

autoc shape
job number = 101

auto shape set
shape cluster baseline SRS5
shape cluster profile SRS5
shape cluster tie = 0.0000
independent shape
chain f offset

5E55 -30.0000
5E55 -18.0000
filler line station / slope
328+25.000000 —2Z_0000
330+66_684300 -2_0000
332+81_884300 3_8000 f* Curve DC103 +/
335+80.572702 3_8000 f* Curve DC103 +/ -

| |Une:1 |Col: 1

10) Click the Autoshape Builder icon to build these shapes into the graphics file.

If Fill is turned off under View Attributes, you can see where super
shapes/transitions begin and end as well as the superelevation rates which the
shapes will apply.
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Exercise 13

11) Close the Text Editor dialog as well as the automated superelevation dialog. When
prompted to Save Superelevation settings, press Yes.

a) 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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V1) 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.

4 DTM Tools -

“2) Road Tools == = == & You can right click within the tasks to open it as a

- — separate tool box as well.
BadFEsmE?
I (b m
ol mw 7

. Sy \‘-.. -

:211 {: ,{_ A P

s .-—‘”a‘!’ﬁ#.-—""

-ﬁ'ﬁh@@@@
4N

D&

j Flans Prep & Quantities W

Superelevation Shape Manager Tools - Task =

=16 SNLOSE SRR
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Exercise 13

a) 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... EI (=] @

A toshape Input File: | SRS5PoplarCr Slanesupers inp | C

Diisplay Only
Superelevation Shape Level Symbology
7| iOvermide Input File Level Symbology’

Dependert S
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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VIL)

1)

2)

3)

Working Alignment - Define Shapes

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:

#4 Working Alignment Definition: SR95 o] = || 2=

Plan View Al In DG

Pattem Design File: | RS55EShapes.dan | &
Shapes

Profile View
Location

Cross Section View
Existing Ground
Proposed Finish Grade

DTM

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.

[.) Initial Set up
1) Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95MainlineXSections.dgn

2) 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

After deleting proposed cross section graphics, compress the file as
shown below.

“ Ch\Projects\Roane\SRI5PoplarCriFinal TINXSections.dgn [2D - V8 DGMN] - MicroStation

File | Edit Element Settings Tools Utilities Workspace Applications  Wind

3 New.. Ctrl+N
. * Open.. Ctrl+0
) Close Chrl+W
J B Save Ctrl+5S
| Save As..
‘ Compress
Save Settings Ctrl+F Qptions

| % Ttem Browser

{"% Project Explorer

3) Access Project Manager.
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4) 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.

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.

“ Proposed Cross Sections - Final EI = @
File
XS DGN File [#]:Use Working Alignment Definition:
Pattem Allin DGN v
g Ground DGN Fils: Q

Shape Clusters
Define DGN Variables
Define Variables

Plot Parameters
Drainage

I11.) Define Roadway/Shape Clusters
a) Add Shape Clusters

1) Next, select the Shape Clusters item.

# Proposed Cross Sections - Final EI = @

File
%5 DGN File Chain Tie/PGL Profile |
Pattem SR95 -24.000000  SR95 e
Existing Ground SR95 24000000  SR95 :
Shapes SR95 0.000000 SRS llicic
Shape Clusters —
Define DGN Varables
Define Vanzbles Chain: [SR95 = ].K¥ Profe:
Plot Parameters ]
Drainage Apply Profile at: -24.000000

[ Add | [ Modfy | [ Delete | [ Up | [ Down |

Side Slope Conditions

LT where sta >= 287+00.00 R 1 and sta « 328+25.00 R 1
RT where sta »= 287+00.00 R 1 and sta < 328+25.00 R 1

[ Define |[ Modfy || Delte | [ Up | [ Down

Criteria Files

MName Description
VardLanedmed x
pavement x
shoulderx

[ Add ] [ Delete | | Up ] | Down

m| »

1
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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.

#A List of Clusters o] @ ([
Chain Tie/PGL Profile |
SR95 24000000 SR95
SR95 24000000 SR95
SRS LTPGL SR95
SR95 RTPGL SR95
SR95 D.ODODOD  SR95

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.

ﬁ Proposed Cross Sections - Final E\ =] @

File

X5 DGN File Chain Tie/PGL Profile |

Paﬁ"jm SR35 -24.000000  SR35 [ Typical |

Existing Ground SR55 24.000000 SRS5 = : 2

gpapesg SR95 0000000  SR%5 [

ape Clusters SR35 LTPGL SR35 Scan

Define DGN Variables

Oens Vestls | Crin: (g5 ____v] I Pt

Plot Parameters ]

Drainage Apply Profile at: [PGL =] [LTPGL -]
[[Bdd} [ Modfy | [ Delete | [ Up | [ Down |

Side Slope Conditions

Define Modify Delete Up Down
Criteria Files
Name Description
Add Delete Up Down
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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.

“ Proposed Cross Sections - Final EI' =l '@

File
5 DGM File Chain Tie/PGL Profile -
Pa_i'tgm SR45 24 000000 SR95 [ Typical |
Exdsting Ground SRS 0.000000 SR35 |E r . Y
xma SR95 LTPGL SRes M| [ Thick |

ape Clusters SR35 RTPGL SR95 = Scan
Define DGM Varables
el e - a— )
Plat Parameters ]
Drainage Ppply Profile at: (PGL =] [RTPGL -]

[8dd3] [ Modfy | [Delete | [ Up | [ Down |
Side Slope Conditions
Define Maodify Delete Up Down
Criteria Files
Mame Description
Add | [ Delete Up Down

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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Exercise 14

b) Shape Cluster Station Adjustment

5)

6)

7)

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 »= 287+00.00 R 1 and sta < 316+75.00 R 1

x

Click OK to save the change and return to the main dialog.

Repeat step 5 for the Side Slope RT condition.

Side Slope Modification

Change to:
RT where sta == 287+00.00 R 1 and sta < 316+/5.00 R 1

Highlight shape cluster Chain = SR95, Tie/PGL = 24, Profile = SR95.
Repeat steps 5 & 6 for its LT & RT side slope conditions.

c) Shape Cluster: Chain=SR95,Tie/PGL=LTPGL,Profile=SR95

8)

9)

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.

From the typical section List, select the Typical Section “4LNDMD - 4 LANE
DEPRESSED MEDIAN”.
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&4 Typical Sections

MEDT AN
FREEWA
3 '.ﬁ' .5:5.-,
Cell Description - — Job Mumber: | 101
4LNDMD 4 LANE DEF... EmpiEte
ALNFMD ALANEFLU.. _ Template Designed to Wark with: | 2 | Shape Clusters
ALNILT 4LANE IND... = | to Left Foad = Descrioh
ALNIRT 4 LANE IND... Joplvto Left Roadway ~
4LNMB 4 LANE MED... Range
ALNMEL 4 LANE URB... (Aoply to Station Range_~)
4LNRMD 4 LANE RAL..
4LNU LIRBAN 4 LANE Begin Sta.: | 316+75 R 1 End Sta.: | 328+25R 1 [CDP]
ALNUDS URBAMWS.. =
1 L ¢ On Chain: | SR35 Select
Apply

i

¥AR1ABLE WIOTH MECLAH
B B

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 above.

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.

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.
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Exercise 14

M Proposed Cross Sections - Final EI =l @
File
¥5 DGM File Chain Tie/PGL Profile -

Fattem SR35 24 D00000 SR35 -T i
- : ypical
Bxisting Ground SRY5 0.000000 SRS = -
Shapes SR35 LTPGL SR55

Shape Clusters SRS RTPGL SRY5 7 Scan

Define DGM Varables

Dene Vabls | o [5R5] J Pl

Plat Parameters
Drainage Ppply Profile at: (PGL =] [RTPGL -]
[ Add | [ Modfy | [ Delete | [ Up | [ Down |

Side Slope Conditions

LT where sta »= 316+75.00 R 1 and sta < 328+25. 00 R 1
RT where sta »= 316+75.00 R 1 and sta < 328+25. 00 R 1

| Defne || Modfy || Delete || U || Down |
Criteria Files
Mame Description
pavement x Pavement & Subgrade w/ Widening.
insideshoulderx Inside Shoulder.
mediandepbx Depressed Median 6:1 Slopes.
[ Add | [ Delete | | Up | | Down |

d) Shape Cluster: Chain=SR95,Tie/PGL=RTPGL,Profile=SR95

11)

11.)

1)

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.

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.

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.
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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.

ﬂ Proposed Cross Sections - Final E\ =] @
File
X5 DGN File Variable Walus -
Pattem Centerline Name SR95 E
Exdsting Ground ¥= scale 10
Shapes Plan DGMN ROSR35Propos...
Shape Clusters %S DGN ROSRS5Mainlin...
Define DGN Varables Flace X5 Grid? n
Define Varables Plot Slope Lines in Plan? Y 57
Plot Parameters
Drainage By file: (Al 2
Variable Name: | Place X5 Grid?
Value: | n Q
Add | Modify |
3) Select the Variable “subgrade depth” and set the Value to “1.75”.
f Proposed Cross Sections - Final E\ =] @
File
X5 DGN File Variable Walue -
Pattem FG Label Prefic FG EL. E
Bxisting Ground FG Label Angle 7
Shapes pavement width 24
Shape Clusters subgrade depth il
Define DGN Variables shoulder width 12
Define Variables Widen shid 2 at GR? N -
Flot Parameters
Drainage By file: (Al - Q
Wariable Mame: | subgrade depth
Value: | 1.75 Q
Add [ Wiy |

I\VV.) 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.
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Exercise 14

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
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

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:
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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.

a) Special Design Case 1 — Rural Fixed Slopes

1)

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

Access the GEOPAK Text Editor from the Road Tools task group.

D&

—| Text Editor |—

14-10 Proposed Cross Sections — Final GEOPAK Road Course Guide



Exercise 14

2) Using the File drop down, open the variable file Var4LaneDmed.Xx located in
your project directory. Scroll down until you see the section for Alternate Side
Slopes as shown below:

M Text Editor: ...\SR95VardLaneDmed.x = E =]

File Edit Criteria
LDed & 53 6

/*Blternate Side Slope Begin -

if station »= 0+00.00 R 1 and station <= 55554+55.35 R 1 then
i

_d_FizxedCutSlopell =

_d_FizxedFillSlopelT =

o

3:
3:

_d_FizxedCutSlopeRT = 3:1
_d FixedFillSlopeRT = 3:1
_d MaxCutSlope = z:1 E
_d MaxFillSlope = 2:1

i

Blternate Side Slope End*/

[ |Line: 224 Col: 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+00.00 R 1 and station <= 292+00.00 R 1 then

{
_d_FixedFillSlopeLT = 2:1
}
if station >= 293+00.00 R 1 and station <= 297+00.00 R 1 then
{
_d_FixedFillSlopeRT = 3:1
}

b) 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’
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1)

2)

3)

4)

Foreslope: 6:1

Backslope: 2:1

Access the GEOPAK Text Editor from the Road Tools task group.

Scroll back up until you see the section for Special Ditches as shown below:

M Tex Editor: ..\SRI5VardLaneDmed.x
File Edit Criteria

Lhed & @B <~ ~

[E=3 EER 550

/*Special Ditch Begin

if station >= 0+00.00 R 1 and station <=

{

_s_LTDitchCenterline =
_s_LTDitchProfile = "No
_d_LTDitchMinDepth = 0

_s_LTDitchatToe = "
_s_LTDitchatTop = iy
_d_LTDicchWidth = ]

_d LTDitchForeslope = 2:1
_d_LTDitchBackslope = 2:1
_s_LTFillslopeatToe = "N"
_d_LTTOCBexznilidth = 10
_d_LTTOCBermSlope = .02
_d LTIWReyholeDepth = 0
_d_LTIWKeyholeWidth = 0
_d_LTLWKeyholeSideSlp =1
_s_LTDitchInPlan = "N"

_s_RTDitchCenterline =
_s_RTDitchProfile = "No
_d_RTDicchMinDepth = 0
_s_RTDitchatToe = "N
s_RTDitchatTop = "

Td_aTDitchWidth =
4_BTDitchForeslope = 2:1
4_RTDitchBackslope = 2:1

o

Ts aTFillslcpestTos = "N"
_d_RTTOCBermilidth = 10
_d _RTTOCBermSlope = .02
_d_RTIWReyholeDepth = 0
_d_RTLWKeyholeWidth = 0
_d_RTIWReyholeSideSlp =1
_s_RTDicchInPlan = "N"

}

Special Ditch End*/

5993495.533 R 1 then

[ —
ne*

[ —
ne"

Line: 307

[Col: 1

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+00.00 R 1 and station <= 309+00.00 R 1 then

}

_d_LTDitchMinDepth =
_d_LTDitchWidth =
_d_LTDitchForeslope =
_d_LTDitchBackslope =
_s _LTDitchinPlan =

4
6
6:1
2:1
ym

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.
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5) Using the File drop down in GEOPAK text editor, use Save As to save your
changes as SR95Var4LaneDmed.x.

P Text Editor: ...\SR95VardLaneDmed x [r=| = 3]

File Edit Criteria
Ded ¥ =) G

/* Bdd 211 changes below this line */

if station »= Z85+00.00 R 1 and station <= 2924+00.00 R 1 then
{

_d_FixedFillSlopelT = 2:1
I

if station »= 293+00.00 R 1 and station <= 2974+00.00 R 1 then
{

_d_FixedFillSlopeRT = 3:1
I

if station »= 300400.00 R 1 and station <= 305+00.00 R 1 then
{
_d_LIDitchMinDepth =
_d LIDitchWidth =
_d _LTDitchForeslope
_d_LTDitchBackslope
_s_LIDitchInPlan =

1 [

[ |Line: 224 |Col: 1

c) 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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1) 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:

ML Text Editor: ..\SR95PoplarCr\VarUslaneShlds.x [z

File Edit Critenia
hed & = e

/*Rlternate Side Slope Begin

if station »>= 0+00.00 R 1 and station <= 9535+55.55 R 1 then
{

_d FixedCutSlopelT = 3:1
_d FixedFillSleopelT = 3:1
_d FixedCutSleopeRT = 3:1
_d FixedFillSleopeRT = 3:1
_d _MaxCutSlope = 2:1
_d MaxFillSlope = 2:1 u

}

Blternate Side Slope End*/

| |Line: 1 |Cal: 1

2) 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+25.00 R 1 and station <= 347+50.00 R 1 then

{
_d_FixedCutSlopeLT = 3:1
_d_FixedFillSlopelLT = 3:1
_d_FixedCutSlopeRT = 3:1
_d_FixedFillSlopeRT = 3:1
}

3) Using the File drop down in GEOPAK text editor, use Save As to save your
changes as SR95Varu5LaneShlds.x.

4) Exit the GEOPAK text editor.
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V.) 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.

ﬂ Proposed Cross Sections - Final EI' =] '\EI

File

X5 DEN File Chain Tie/PGL Profile -

Pattem SR35 24000000 SR95 -T :
. : = ypical

Bxisting Ground SRI5 24000000  SRS5 3 | _

Shapes SR35 0.000000 SRY5 B

Shape Clusters SR95 LTPGL SR95 - Scan

Define DGM Varables

Defn Varatle Crar: [5885 ] J§ Profe
ot Parameters

Drainage Apply Profile at: -24.000000

[ Add | [ Modfy | | Delete | | Up | [ Down |

Side Slope Conditions

LT where sta >= 287+00.00 R 1 and sta < 316+75.00 R 1
RT where sta >= 287+00.00 R 1 and sta < 316+75.00 R 1

| Defne || Modfy || Delete || U || Down |

Criteria Files

Mame Description -
YardLanedmed x
pavement x
shoulderx

[ Add | | Delete | | Up ] | Down |

[

2) At the bottom of the dialog below the Criteria File list, press Add and the following
dialog will appear.

H Criteria EI' [=] '@

Directony: C:\Projects'Roane" SR 95PoplarCr. Solek

Files Description -
CAGEInx 6" NonMountable Curb & Gutter |

casze lslopes x Case 1 varable slopes-Special Ditches-Benching-Fixed Slopes |=
caselslopesC&Gx  Case 1 vanable slopes(CAG)-Special Ditches-Benching-Fxed... —
ingideshoulderx Inzide Shoulder

mediandepb x Depressed Median 6:1 Slopes

pavemeant x Favement & Subgrade w./ Widening

shoulderx Dutside Shoulder -

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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3)

4)

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.

“ Proposed Cross Sections - Final EI' =] '@

File

X5 DGN File Chain Tie/PGL Profile -

Pattem 5RA95 24000000 SR95 -T i
. : c ypical

Existing Ground SR95 24.000000 SR35 ‘F ‘ -

Shapes SR95 0.000000 SR95 B

Shape Clusters SR95 LTPGL SR95 v Scan

Define DGMN Vanables

Ocine Varales | han: [5A5=] ¥ Pt

Plot P
it Apply Profile at: -24,000000
[ Add | | Modfy | | Delete | | Up | | Down |

Side Slope Condtions

LT where sta == 287+00.00 R 1 and sta < 316+7/5.00 R 1
RT where sta >= 2870000 R 1and sta < 316+75.00 R 1

| Defre || Modfy || Delete || U || Down
Criteria Files

Mame Description -
shoulderx O
caselslopes x =l
SR55Vardlane Dmedx 4 Lane Depressed Median Roads Varables 7
( Add ] [ Delete | | Up | | Down |

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.

Criteria Files

Name Description

SR5%5VardLaneDmed x 4 Lane Depressed Median Roads Varables (=l
Vardlanedmed x

pavement x w7
( Add | [ Delete | [& Down |

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, Var4LaneDmed.x at the
top of the list and press Delete.

6) Answer Yes to delete the criteria file when prompted and the original variable file
VardLaneDmed.x will be removed from the list.

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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V1)

1)

2)

3)

4)

5)

Processing Final Proposed Cross Sections

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:

Road Tools - Task =]

Rt c@aa

e (289+00 - 292+00) - 2:1 slopes behind the guardrail on the left

o (292+00 — 293+50) - Type 38 guardrail terminal pad widening on left at 10:1
slope

e (293+00 - 297+00) - 3:1 side slopes on the right
e (300+00 - 309+00) - Special ditch on the left

o (307+74 — 323+55), (330+66 — 337+95) - Superelevation on our 2 horizontal
curves

e (316+75 - 328+25) - Transition area from 4 lane divided to 5 lane undivided
e (328+25 - 347+50) - 3:1 side slopes on left & right in the urban section

Open the Proposed DGN file ROSR95Proposed.dgn and review your slope
lines in the following areas:

e (293+00 - 297+00) - Slope ties pulled inside of existing R.O.W. on right
e (300+00 - 309+00) - Special ditch on the left

e (336+00 - 338+50) - Slope ties pulled outside of cemetery area on the right
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Exercise 15

15 Earthwork

1)

1)

2)

3)

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).
Earth Only

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.

Populate the XS DGN File section of the dialog as shown below (most settings
should fill in automatically from our working alignment definition):

M Earthwork - SRa o] @ [

File

%S DGN File X5 DGN File: | ROSRS5MainlineXSections.dgn | Q
Soil Types Tolerance: | 0.010000

Earthwork Shapes . .

Output Format Vertical Search Distance: | 250.00

Add/Subtract Volume Baseline: | SR35

gEEEi f‘“ﬁmem Begin Station: | 285+00.00 R 1

lanore Areas End Station: | 347+35.04 R 1

Sheet Quantity
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NOTE:

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 topsoil 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 topsoil
line itself should be defined as an unsuitable material so that it would not be used as

fill material.
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#4 Earthwork - SR5 o] @ ==

File

¥S DGM File Sail Type kems

Soil Types Existing Ground

Earthwork Shapes Proposed Finish Grade

Output Format

Add/Subtract Volume

Centroid Adjustment

Skip Areas

lgnare ’E""EE'S_ Search Criteria

Shest Quantity | Use Working Alignment Definition

Class |Proposed Finish Grad - |

Soil Type: | Earth Lv Mames: DESIGM - EARTHWOR
Multiplication Factors Lv Numbers:
Colors:

Roadway Excavation: | 0.850

O 00O DD

Styles: 0
Subsoil Excavation: | 1.000
Weights: 0.4
Fill: | 1.000
Types: 34
Match Reset
Add | Delete | Modfy |

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 Prompts you to identify an element. Once you do, it will fill in the
symbology settings with the symbology of the identified element.

Display Highlights all elements in the design file matching the set symbology.
Reset Clears all symbology settings.

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.
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(M Earthwork - SROS o] @ [

File

S DGN File Draw Earthwork Shapes I:l

Soil Types Stratify Shape Color
Earthwork Shapes

Output Format
Add/Subtract Volume
Certroid Adjustment
Skip Areas

lanore Areas

Sheet Quantity

Populate the dialog with the parameters as shown below. The level name is
DESIGN - EARTHWORK - Shapes

’Set Feature ]
Symbology
Level: [DESIGN - EARTHWC ~ |
Color: [ 1 - |
Style: [——— D - |
Weight: [— 0 TJ

6) Set the Output Format as shown below.

#4 Earthwork - SR95 o @ |[Esa)
File
%S DGN File Accumulate Adjusted Volume Calumn
Soil Types Accumulate Unadjusted Volume Calumn
Earthwork Shapes o
Output Format [7] Calculate only between Excavation Limits
Add/Subtract Wolume End Area Decimal Places
Centroid Adjustment
Skip Areas Excavation
lgnore Areas Fil
Sheet Quantity ' T

Use the arrow buttons (< or >) to change the format to Excavation and Fill.
7 Skip down to the Sheet Quantity section and toggle on the Write Sheet
Quantities File.

Name the file SRO95Earth.txt. Add the following columns to the file with
Decimal Places = 0 and Total Quantity Length = 10.
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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 +
M Earthwork - SRI5 o @ [

File

¥S DGN Fle | Write Sheet Quantities File

Sol Types ASCII File: | SR35Earth bd Q

Earthwork Shapes ) — ) -

Output Format Decimal Places (0 | Total Quantity Length [10_~]

m.r?dbﬂf::r:ge | Column Soi Type Earthwork Operatior Guantity Type +/-

Skip Areas 1 Earth Common Exc End Area *

Ignore Areas 2 Earth Fil End Area +

Sheet Quantity

2 =| Eath =|[Fl w | End Area v|[+ =
Add | Delete |
e ) Ciod )

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.

ﬂ Earthwork @
Output
To Log File - SR595earth log
[#]iPause On Each Section;
Interactive Emor Checking Apphy
Digable View Update
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.
9) You will have to skip the first few sections and the last section where there are no

proposed cross sections.

GEOPAK V8i (SELECT Series 2)

Earthwork 15-5



Error Message

Station = 285+00.00

%5-NOPROP No proposed xs elemerts at this station
Unless comected, results of this run will not reflect
cross-section data for this station

¥-Value | 0.000000 Y-Value | 0.000000

Redo | [ Sp | [ SkpAl | [ Abot

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.

10)  After reviewing the first section at 287+00, turn off the Pause On Each Section
option and click Continue.

&L Process Cross Sections Display EI = @
COMPUTING EARTHWORES FOR BASELINE = SR3S =
COMPUTING EARTHWORES FOR JOE = 101
FORMING LIST OF XSCELLS
BEGINNING EARTHWORES COMPUTATION
#

Materizl Name End Zrezss Unadjusted Rdjusted Mult Mzss Loocum LAoocum
Station Volumes Volumes Factor Ordinate Unadj Vol 2dj Vol =
{sg. £r.) (cu. wd.)  (cu. wd.) feu. yd.)] (eu. yd.)
287+00.00 EARTH
Excavation 374 a a 0.85 a a
Fill 58 o o 1.00 o o o -
Criteria Viewer Dizable View Update Abort Run
Pause On Each Section Maintain Relative Window
11) When processing is complete, exit the Earthwork dialog and save your run.
12) Review the file SR95earth.log using the GEOPAK Text editor. Grand totals and

Balance points are listed at the end of the report.
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&b Process Cross Sections Display El =] @

-

Input File: ewkprj.inp

Cutput File: S5RS5earth.log

COMPUTING EARTHWORES FOR BRSELINE = SRS5
CCOMEUTING EARTHWORES FCOR JOB = 101
FORMING LIST OF XSCELLS

BEGINNING EARTHWORES CCOMPUTATION

¥
Material Name End Rreas Unadjusted ARdjusted Mult Mass Accum RAocum
Station Volumes Volumes Factor Ordinate Unadj Vol 2dj Vel
{sg. ££.) f{cu. yd.) (cu. yd.) fou. yd.) (cu. yd.)

287+00.00 ERRTH

Excavation 374 a a 0.85 a a
Fill 58 a a 1.00 a a a
287+50.00 ERRTH
Excavation 306 &30 535 0_85 &30 535
Fill 56 143 14z 1.00 352 143 143
288+00.00 ERRTH
Excavation 188 433 373 0_85 1063
Fill 100 144 144 1.00 821 287 287
288+50.00 EARTH
Excavation 79 229 134 0_85 1238 1102
Fill 257 331 1.00 484 &la
285+00.00 ERARTH
Excavation 53 12Z 104 0_85 14z0 1208
Fill 37z 582 582 1.00 a aa
285+50.00 ERRTH
Excavation 45 51 77 0_85 1511 1283
Fill 803 303 803 1.00 -820 2103 2103 d

Next Run Exit

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.

13) 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.
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I11.) Earth with Rock

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.

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

Access Project Manager.

2) Choose Earthwork from the Project Manager dialog and create a new run
named SR95rock.

3) Populate the XS DGN File section of the dialog as shown below:

M Earthwork - SR95rack | B [
File
X< DGN File %5 DGN File: | oplarCriRock Earthwork XS dgn | Q
Soil Types Tolerance: | 0.010000
Earthwork Shapes . _
Output Format Verical Search Distance: | 250.00
Add/Subtract Volume Baszeline: | SR35
EEEFEE :fjumem Begin Station: | 292+00.00 R 1
lgnore Areas End Station: | 333+00.00 R 1
Sheet Guantity
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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 | Roadway Excavation | Search Criteria
Multiplication Factor
Existing Ground Earth .85 Use Working Alignment Definition
Proposed Finish Earth .85 Use Working Alignment Definition
Grade
Existing Suitable 1 | Earth .85 Toggle on Level, Style & Weight
Existing Suitable 2 | Rock 1.2 Toggle on Level, Style & Weight
M Earthwork - SR95rock o B /[
File
¥5 DGEN File Soil Type tems
Soil Types Bwisting Ground
Earthwork Shapes Bxisting Suitable1
Output Format BExisting Suitable?
Add/Subtract Volume Proposed Finish Grade
Centroid Adjustment
Skip Areas
Ignore Areas Search Criteria
Sheet Quartity
Class [Bdsting Suitable -|
Soil Type: | Rock Lv Mames: | - Bottom of Rock Layer | &1
Muttiplication Factors [CILv Numbers: a
| Colors: (|
Roadway Excavation: | 1.200 - . To -
Subsoil Excavation: | 1.000 - _w::s: 5
 [1.000 e .
[ Types: |
| Match | | Display | | Reset |
[ ] [ Delete | [  Modfy |

For Existing Suitable 1, click reset, then click match. Then click on
the Top of Rock line. Do the same for Existing Suitable 2 except
match it with the Bottom of Rock line.
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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.

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.

ﬁ Earthwork - SR95rock
File

=] & =]

X5 DGM File

Soil Types

Earthwork Shapes
Output Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas

/| Draw Earthwork Shapes I:l

| Stratify Shape Color

Sheet Quartity

Populate the dialog with the parameters as shown below. The level name is
DESIGN - EARTHWORK - Shapes

Set Feature

Symbology
Level: [DESIGN - EARTHWC = |
Color: [ 1 - |
Style: | i -]
Weight: | 0 |

6) Change the Output Format as shown below.

ﬁ Earthwark - SR95rock

File

X5 DGN File

Soil Types

Earthworl: Shapes
Output Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quantity

fo ]l @ ]

V| Accumulate Adjusted Volume Column

V| Accumulate Unadjusted Volume Column
Calculate only between Excavation Limits

| End Area Decimal Places |E|

Excavation
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 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 +
#A Earthwork - SR95rock o] @ s
File
%S OGN File Write Sheet Quantities File
Soil Types ASCII File: | SR95Rock_Earth b Q
ST;;IDFFI;W?;EDES Decimal Places Total Quartity Length
Add/Subtract Velume
Centroid Adjustment Column Soil Type Earthworl: Operatior Quantity Type +-
Skip Areas 1 Earth Common Exc End Area +
Ignore Areas 2 Rock Common Exc End Area +
Sheet Quantity 3 Earth Fill End Area +
[3 =|[Eath = |[Fill = |[End Area [+ =]
| Add | | Delete | [ Modfy |
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.
r,ld Earthwork @-‘
Output
SR%5rck log
[] Pause On Each Section
Interactive Emor Checking Apply
[] Dizable View Update
9) Exit the Earthwork dialog and save your run.
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10)

11)

Review the file SR95rock.log using the GEOPAK Text editor.

& Process Cross Sections Display

¥

Station

252+00_00

292+50_00

253+00_00

253+50_00

Material Name

EARTH
Excavation
Fill
ROCE
Excavation
Fill
EARTH
Excavation
Fill
ROCE
Excavation
Fill
EARTH
Excavation
Fill
ROCE
Excavation
Fill
EARTH
Excavation
Fill
ROCE
Excavation
Fill

Mext Run

COMPUTING EARTHWORES FOR BARSELINE = SRES5
COMPUTING EARTHWORES FOR JOB = 101
FORMING LIST OF XS5CELLS
BEGINNING EARTHWORES COMPUTATICON

End Areas

(sg. fr.)

1395

1264

1105

Tnadjusted Adjusted

Volumes
fou. yd )

4]

Li]

a

a

2585

Li]

1564

a

2587

Li]

1734

a

2537

Li]

1333

a

Volumes
fou. yd )

4]

Li]

a

a

2184

Li]

1877

a

2182

Z081

a

2158

Li]

Z3Z0

a

Mult Mass

Factor Ordinate Unadj Vol

-B5
oo Li]
Z0
s} a
-B5
.00 2184
Z0
s} 4081
-B5
oo 6243
Z0
i 4] 8324
-B5
.00 10480
Z0
i 4] 12800

Leocoum

o B |
P
Locum
adj Vel
feu. yd.)  (ou. wd.)
a a
a a
1} a
0 a
2563 zlg4
a a
1564 1877
0 a
5136 4366
a a
3298 3958
0 a
TE73 522
a a
5231 278
0 a b

Review your cross sections using XS Navigator. You should see that rock cuts are
figured separately from earth cuts.
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Exercise 15

[11.) SKkip 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.

) Earthwork - bridge

File

[+ OGN File Process Skip Areas

|Soil Types | Begin Station End Station
|Earthwark Shapes 290+25.00 R 1 291+25.00 R 1

| Output Format
| &dd /5 ubtract Valume
| Centraid Adjustment

:Ignore Areas
| Sheet Quantity

Beqin Station:

End Station: |

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.

1) Earthwork - bridge

File

%5 DGN File | [ Process lanore Aveas
|Snil Types | Begin Station End Station
|Earthwaork. Shapes 290+50.00 R 1 291+00.00 R 1

| Output Format
| Add/Subtract Yolurne
| Centroid Adjustment

| Skip reasz
;heet Quartity ]
Begin Station: |
End Station: | |
dd ] [ Delste ] [ Modify
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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 R 1 and sta < 291+25.00 R 1

|RT where gta » 290+25.00 R 1 and sta < 2971+25.00 R 1 bl
Define ] [ kd dify ] [ Delete ] [ Up ] [ Dranwn

Criteria Files

i‘\lame Desu:r.ipt.icun

|\arBridge. Bridge “ariables.

Bridgelieck. = Bridge Deck.

[ Add ] [ Delete ] [ Up ] [ 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.

I\ process Cross Sections Display glil@
5

Z89+E0_00 EARTH
Excavation 2085 539 L 3 0.8t POz BEEEZE
Fill 396 a7 a7 1.00 =333 a7 a7
Z90+00_00 EARTH
Excavation Z8E.1 L5l E1-3= 0.8t =3cE: 3cH a0
Fill gL & 1l 1lle 1.00 5927 15z 15z
SEIP STATION RANGE = Z90+42ZE5.00 to
Z21+zE5_ 00
Z90+25_00 EARTH
Excavation Z78.0 ZE1 ZZZ 0.8k S504 731z
Fill li0.2 21 21 1.00 TOEE zdd zdd
£91+Z5_00 EARTH
Excavation 3695 a a 0.8k& g504 731z
Fill 1z. 6 u} a 1.00 70es £d4 44
£91+E50.00 EARTH
Excavation 410_5 361 307 0.8k& 8965 7619
Fill o.o & & 1.00 7362 ZEO ZEd
Z92+00_.00 EARTH
Excavation EEE_ & 895 70 0.8k& Q860 85379
Fill o.o u} a 1.00 21&2 ZEO ZEd 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.

M Cross Section Sheet Composition: default.xssl E\ =] @
Eile
Active Cross Section Sheet: [X5 SHT WO CL v | | Layout Sheets |
#5 DGN File & S OGN File! | C\Projects\Roane"SR95PoplarCriF | Q
Sheet DGN File i
Sheet Dimensions / Cell X5 Baseline: [SR35 hd

m

X5 Search Criteria
Sheet Stack Oriertation
Sheet Stack Columns
Margins and Spacing
Station Labels

Cffzet Labels %

Begin Station: | 285+00.00 R 1
End Station: | 347+83.04 R 1
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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.

M Open - C:\Users\Public\Geopak Standardsh, @
Lok in: Geopak Standards - (; : E ’3 E3]
= Mame = Date medified Type Size
bl 3pPC 2/27/20138:52PM  File folder
= ConstCriteria 227/2013852PM  File folder
! Criteria 2/27/2013 8:52 PM File folder
|| CulvertlDscalexssl 6/6/201210:25 AM  XSSL File 14 KB
Desktop || Culvert20scalexss| 6/6/201210:24 AM XSSL File 14 KB
| MetricCulvertl00scalexss| 5/15/201210:31 AM  XSSL File 14 KB
=1 | MetricCulvert200scalexss| 5/15/201210:33 AM  XSSL File 14 KB
Libraries || MetricRoadwayl00scale.xss| 5/15/201210:37 AM  XSSL File 11 KB
|| MetricRoadway200scalexss| 5/15/201210:39 AM  XSSL File 11 KB
'._'! Roadwayl0scale.xss| 8/29/2016 1:40 PM XSSL File 12KB :
Computer || Roadway20scalexss| 5/15/201211:28 AM  XSSL File 11 KB
£
“
Metwork
File name Roadway10scale -
Files of type: ‘ = xssl - | | 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.

4) Make sure that the XS DGN portion is filled out correctly from our working
alignment definition.

# Cross Section Sheet Composition: Roadwayl0Oscalexssl EI =] @
File
Active Cross Section Sheet: |Hnadway'H} - | Layout Sheets
#5 DGN File - %5 DGN File: | iCr\ROSR95MainlineXSections.dan | Q
Sheet DGN File i
Sheet Dimensions / Cell X5 Bassline: |SRI5 hd

m

X5 Search Criteria
Sheet Stack Orientation
Sheet Stack Columns
Margins and Spacing
Station Labels

Offset Labels -

Begin Station: | 2850000 R 1
End Station: | 347+83.04 R 1
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5)

6)

Exercise 16

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.

ﬁ Cross Section Sheet Composition: Roadwayl0scalexss| = ] @
File
Active Cross Section Sheet: [Roadway10 w| | Layout Sheets
*5 DGM File “ | Sheet DGN Fe: IarCr"-ROSRSEI’v‘Iamlnel(SShee‘!@ o]
Sheet DGM Fle
ShEe1 DWEﬂWn5 / ':F.'" Horizontal Scale: | 10.00
X5 Search Criteria = Vedical Scale: | 10.00
Shest Stack Oriertation
Shest Stack Columns Sheet Flacement Point
M d Spac —
St;'?;s;r;e,inamg Lower Left X fmu): | 1000.000000 I =
_Uﬂm Labels ol Lower Laft Y {mu): | 1000.000000

| Detach Bxisting Sheets befiors Processing
Mgtachment: [All Sheets In Active Model -

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*
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File

XS DGN File

Sheet DGN File

Sheet Dimensions / Cell
X5 Search Criteria
Sheet Stack Crientation
Sheet Stack Columns
Margins and Spacing
Station Labels

Cffzet Labels

s

m

M Cross Section Sheet Compaosition: ReadwaylOscalexssl

[=] & =

Active Cross Section Sheet: [Roadway10

v | | Layout Shests

X5 Bement Search Criteria

¥ Lv Names:

v

“SURVEY-FROPERTY-R™ | &

o 3H46-711-19,22-28 33,36

| Display |

| Feset

Vertical Range
Lower Limit: | 0.00
Upper Limit: | 0.00

Horizontal Search

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.

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.

File

X5 DGN File

Sheet DGN File

Sheet Dimensions / Cell
X5 Search Criteria
Sheet Stack Orentation
Sheet Stack Columns
Margins and Spacing
Station Labels

Offset Labels

e

m

ML Cross Section Sheet Composition: RoadwaylOscalexss|

[=] & ==

Active Cross Section Sheet: |F~loadway1D

@ Single Stack
Double Stack
Triple Stack
Quadruple Stack

Baseline X Offzet: | 16.00

- | Layout Sheets
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8)

9)

10)

Exercise 16

Scroll down to Earthwork Quantity Labels. Click on the browser button to
select our earthwork text file which contains our end areas, SR95Earth.txt.

File

P4 Cross Section Sheet Composition: RoadwaylOscale.xss|

Active Cross Section Sheet: |F{nadway14}

Sheet Stack Orentation
Sheet Stack Columns
Margins and Spacing
Station Labels

Cffset Labels

Elevation Labels

Shest Labels
Digital InterPlot

Earthwork GQuartity Labels

E=R(E=l ==
hd | Layout Sheets
= V| Label Earthwork Quartities
D ¥ Offset Y Offset Plot
1 291 3
| 2 A1 A
Earthwork Guantity File:
C\Projects"\Roane"5R35PoplarCr.SR35Earth bd Q.

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
ievel’ [DESIGN - TYPICAL - = |
Calor: | 0 vl
Weight: | 4 -|

Text Preferences L

Set Justification
Th: | 1.200
5 WL somo1e
Rt: [53 3 LEROYMON ~|

Scale TH/TW: = | 10.000

Angle: | 0.000° -

Format
Prefix Suffix
cuT

| 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.
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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

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.

.H Cross Section Sheet Composition: RoadwaylOscale.xss| EI [=] @
File

Active Cross Section Sheet: |Hnadwaj,r11} - | Layout Sheets

Sheet Stack Orentation - Mame Label X Offset Y Offset Display Plot
oneet Stack Lolumms TYPE R.. 285 2045 Sample I
St:.g"”s;”b | pacing YEAR 2016 29252 2045 Sample
o E‘t”Lab ‘l“ PROJECTNO 043 2045 Sample X
et Lobel _|| |SHEETNO 50 3174 2045 Sample
Eattwork Qontty Labels | NAME SR. 3175 75  Sample
= Et“fab l“a ty Labels BEGINSTA Beg. 3175 3 Sample
e ENDSTA  End.. 3175 1 Samole
Digital InterPlot - 0 = =
Mame: Type: m
X Offset: | 0.000000 Y Offset: | 0.000000 i

DF Origin

Label:
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Exercise 16

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.

DP Crigin

Label:

ooty [T

# Cross Section Sheet Composition: RoadwaylOscale.xss| EI =] @
File
Active Cross Section Sheet: |Hnadwa*_.r1ﬂ - | Layout Sheets
Sheet Stack Orentation - MName Label ¥ Offset Y Offset Display
oneet Stack olumms TYPE ROW. 285 2045 Sample | &
St:.g'”s;”b | pacing YEAR 2016 |29.252 2045
o ;”Lab ‘l“ PROJECTNO 049 2045 Sample | X
S&1 Labels | SHEETMNO 50 31174 2045 Sample
Hevation Labels 3 - -
o et Label NAME SR.95. 3175 75  Sampk
= Et“fab l”a fty Labels BEGINSTA BegnS. 3175 3 Sample
meE s ENDSTA  EndSta.. 3175 .1 Samole
Digital InterPlot = 0 e .
MName: Type: |Sheet Mumber =
¥ Offset: | 0.000000 Y Offset: | 0.000000 i

Double click in Label field for the item SHEE

T NO, key in 50 and hit enter.

This value is used as the beginning sheet number.

ﬂ Cross Section Sheet Composition: RoadwaylOscale.xss| EI [=] @
File
Active Cross Section Shest: |Hﬂadwa'_.r1l} - | Layout Sheets
Sheet Stack Orentation - MName Label K Offset Y Offset Display
fqhee_t Sta':s gc"”r_””s TYPE ROW. 285 2045 Sample | £
St:tr_g"”sfanb | pacing YEAR 2016 29252 2045 Sample
o ::t”Lab ‘l” PROJECTNO 1049 2045 Sample | X
i Label _|| [sHEETNO [50 3174 2045
Eon et Labels | || |NAME SR .. 3175 75  Sample
= Et“fah l“a fy Labels BEGINSTA BeginS.. 3175 .3 Sample
e =S ENDSTA  End Sta.. 3175 .1 Samole
Digital InterPlot ~ o e o
MName: Type: |Sheet Number -
¥ Offset: | 0.000000 Y Offset: | 0.000000 +in
Label:
ooty IR
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Double click in Label field for the item NAME and enter S.R. 95 ROANE

CO. and hit enter. Each Cross Section Sheet must be labeled with the name of
the roadway or side road as it is labeled on the Present and Proposed Layout
Sheets in the bottom right corner of the Cross Sections.

#4 Cross Section Sheet Composition: Roadwayl0scale.xss| E\ [=] @
File
Active Cross Section Sheet: [Roadway10 *| | Layout Shests
Sheet Stack Orientation - MName Label X Offzet Y Offe
fﬂhee_t Stacs g”'“r!m TYPE ROM. 285 204 5
s Labale YEAR 2016 29252 204
o gﬂﬁb Ts PROJECTNO 2049 2048 X
St Label _|| |sHEETNO 50 374 204
ot oo o [ [NAME S.R.95 ROANECOJ 3175 75
= Et“fabel:a ty Labels BEGIN STA  Begin Station 175 3
Digtal InterPot - END STA_ End Staton N75 1 :
Mame: Type: |Sheet Number =
X Offset: | 0.000000 Y Offset: | 0.0000DD “an
Label:
ossir: I

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 cross 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) Process the cross sections onto sheets by clicking on the Layout Sheets button
on the upper right of the Cross Section Sheet Composition dialog.

14)  Check out your sheets and if needed, make adjustments to your settings and layout
again.
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Exercise 16

B VYiew], Default EI@
B-@#- A QRHY O 2o HeE

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 ...

ML Cross Section Sheet Composition: Roadwaylscale.xss| EI [=] @
Eile
| Sheet Library | New. [p »| [ Layout Sheets
Sheet b Attach..
Label KOffset Y Off:
Load V7 Input File... Save ROW 585 &
i = RN LN . L E]
Save Settings Save As... 016 29252  204F
i PROJECTNO 3043 204! X
Scale Cross Sections SHEETNO 50 174 2048
Layout Sheets NAME 5R.95ROANECO. 3175 75
BEGIN STA  Begin Station n7HB 3
Exit B END STA  End Station 7B
T ] 1] r
MName: Type: |Sheet Mumber +
¥ Offset: | 0.000000 Y Offset: | 0.000000 i

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.
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17)

18)

Exit the Cross Section Sheet Composition dialog and save your run.

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 STP-NHE-95(5). It is not necessary to clear the other
keyin fields of their default values.

Under Project Data Location set the option to Line #1.

i al

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

Placement Control

 ghred < | Start Point DP
Shared Sheet Ce ,
rotal # of Shts | X |
[+ Plat Border . . 42 1000
v Annotation Sheet Plot Scale | 10 ¥ | 1000

Annotation
| Type | Year ¥ Project Mo.
| consT. | 2016 | STP-NHE-95(S)

Project Data Location (% Line #£1 (" Line #2

[ Roadway X5 Mame
[ Culvert 5 Sheet Title

Place Graphics Cancel
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19)

20)

Exercise 16

Click on Place Graphics. Look at the upper right corner of your sheets. They
should now include the project number.

If you check, you should also find a plot borders overlaying the cross section sheet
cells which were placed as shared cells.

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. Roadway 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.
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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.

| 1 References (127 of 127 unique, 127 displayed)
Tools  Settings

Erilxn gD(

o) o &= |

Q ’)—1 '3—1 3; F A Fj ﬂj é 3 Hiite Mode: |Boundaries

Slot

¥ [§ File Name

120
121
122
123
124
125

i |

ROSR35Main
ROSR35Main
ROSR35Main
ROSR35Main
ROSR55Main
ROSR35Main

Scale | 1.000000

NS >

New Level Display: |Config Val

Med=l
Attach...

Detach

Reload

Exchange

Open in Mew Session
Activate

Deactivate

Move

Copy

Scale

Rotate

infion

Logical Crientation

Merge Into Master

Make Direct Attachment

Add Link to Element

Create Drawing Title

Clip Boundary
Clip Mask

Delete Clip

Settings...

344+50.00
345+00.00
345+50.00
346+00.00
346+50.00
347+00.00
34

GEOPAK xssheet_... Wirefran
GEOPAK xssheet_... Wirefran
GEOPAK xssheet_... Wirefran
GEOPAK xssheet_... Wirefran
GEQOPAK_xssheet_... Wirefran
GEOPAK xssheet_... Wirefran

GEOPAK xssheet ...

GEOPAK xsshest ...

Rotation | 00°00°00" Offset X | 1500.00

[

3. When prompted to Select View For Merge, data point in View 1

4. You may see the Alert message “You Have Selected 127 References To Merge
Into The Current Design. If so, click OK to complete the merge which will

eliminate the DGN references.

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.

i = =

User

Preferences

Clearing

Closure

“ Report Header o || = EL
File

DTM Proposed 30 ate: |Mo/Day/Year w

laster Header1:

Header2:

OTM Input

HEC-2

HEC RAS
Master Header3:
Muti-Line | Mumber Page

Profile Grade Tolerance: | 0100000
Radius of Display Circle: | 4.000000

Adjust Output File Extension According to Report

fir

Radial Staking
RT40
Seeding
Slope Stake
Staking Detail
WSPRO

ik

XS List

Hilite:

NOTE:
XS Reports can also be accessed from the %3 road Tools H

=
MicroStation menu bar drop down location BN e o
Applications - GEOPAK — Road — .@ﬂ; @@*@

—.s
9

Cross Sections — Reports or from i e
the cross section task group under Road AN g
Tools. ol - T =

&i H ;"' ‘ﬁ / kﬂ Cross Section Reports
P T s B
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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.

ﬁ Report Header

o]l ® )

File

Date: [Mo/Day/Year
Master Header1: | 5.R. 9% Roane Co.

[
[] Master Headerd:

Mumber Page

Tolerance:

x|

Master HeaderZ:

0.010000
Radius of Display Circle: | 4.000000
[ Adjust Output File Bxtension According to Report

Close the dialog when complete.

4)

5)

From the XS Reports dialog, select the Seeding report

the chain is selected.

In the Seeding dialog, set the Chain to SR95. The station fields are filled in when

ﬂ Seeding Report

(o] & /]

Job: | 101 CQ, Cument Station: | 285-00.00 R 1
Chain: [SF{'HIE hd ]
Begin Station: | 285+00.00 R 1 285-0000R 1
End Station: | 347+85.04 R 1 3478504 R 1
Search Criteria

Existing Ground Line: Tnm"q‘l Display
Proposed Finish Grade: -'__.m..q-l Lisplay
Candidate Seeding Blements: T-ﬁm Display

6.0000

[] Max Allowable Slope: | 1.0000

[ Subtotal Spltt Slope: | 0.0000 0.0000
Sub Every: | 0.00000(| First Sub at:
Scale Factor: | 1.00000 Label: | SF

[ ByPass Segments ] [ Additional Distance via Station ]
Report Decimal: |2 = [ Additional Distance ... ]
[7] Pause on Each XS

ASCII File:

Apply |
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6)

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.

M Candidate Elements || B [

Lv Mames: |rade and Subgrade | £

[[]Lv Mumbers: (|
Colors: | B &1
Styles: | D 1
Weights: | 4 |
| Match | Display | | Reset |

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.

H Seeding Report EI = @
Job: | 101 Q, Cumert Station: | 285+00.00 R 1
Chain: |5R35 - |
Begin Station: | 285-00.00 R 1 285+00.00R 1
End Station: | 347+83.04 R 1 M7+89.04 R 1
Search Criteria

Existing Ground Line: F/@"‘\J Display
Proposed Finish Grade: P/?{j"‘\_'l Display
Candidate Seeding Elements: P/@"‘\_'l Display

[ Max Mlowsble Slope: | 1.0000 | - | 6.0000

[7] Subtetal Splt Slope: | 0.0000 | - | 0.0000

Sub Every: | 500.000( First Sub at:
Scale Factor: | 1.00000 Label: | S5F

[ ByFass Segments ] [ Additional Distance via Station

)

Report Decimal: (2 - [ Additional Distance ...

]

[7] Pause on Each X5

ASCII File: | SRS5seeding bt Q

[ Apply

Click on the Apply button when complete.

After processing is complete, dismiss the dialog.
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7) 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.

M Text Editor: . W5R85PoplarCri5R95seeding. bt
File Edit Criteria

DEed § BB « o

[o] o |

03/15/201&

ROUNDING DISTANCE FROM CUT SLOPE STAEKE

IRDDITICHNAL SEEDING LEFT S5IDE
ILDDITIONAT DING RIGHT SIDE
ILDDITIONAL DING IN CUT
BDDITICHNAL SEEDING IN FILL

SCALING FACTOR =

SEEDING REPORT

MNUMBER OF LEFT CUI SLOPES T0Q BE BYPASSED
MNUMBER OF LEFT FILL SLOPES TO BE BYPASSED
[MUMBER OF RIGHT CUT SLOPES TO BE BYPASSED
MNUMBER OF RIGHI FILL SLOPFES TO BE BYPASSED

OO OO

MAXNTIMUM ALLOWABLE SLOPE FOR SEEDING/SODDING

SUBTOTALS EVERY 500.0000 Ft BEGINNING AT STATION 285+4+00.00 R 1 METHCD

SUBTOTAL A R E 2 sF
LT BT BOTH

STATION SLOPE DISTANCE AVERRGE SLOPE

LT BT LT

(TOTAL)

Z87+00.00 R 1 33.15 51._38

{ 85.13) 22.5
Z87+50.00 R 1 31.33 50.33

{ 82 _Zg) 30.
Z288+00.00 R 1 29.4%¢ 37.72

{ &7.18) Z8_Za
Z88+50.00 R 1 27.08 24 _&0

{ 51l.&8) 20.27

Pagef 1 =

m

[ SF ]

[Line: 1 Cal: 1

8) Exit the XS Reports dialog.
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Exercise 18

18. DP Station Offset & Labeler Tools

1)

1)

2)

3)

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.

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.

Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95Proposed.dgn
Access Project Manager.

Select the icon Plan View Design button from the Project Manager
workflow dialog.

From the Plan View Design tool bar, select the DP/Station Offset icon.

80 i

This tool is also available from the Plans Prep & Quantities task group under
the Horizontal Plans Preparation tools when running Civil Workflows.

E] Plans Prep & Qu... & = mm &

s
AlE)7 + ® 8

&5 %, 37 @
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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.

M DP Station Offset[ — | = |-EE-|ﬁ
Job: | 101 QU

Chain: [SRS5 - | s

Station: | 316+75.00

Offzet: |0

[Tangent + 130 | 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.

B View1, Default =0 EoR 5|
B~ AQRIRNBEHO BCHER
Plan View Design [2

&< H

M DP Station Offset| o || = || &3
Job: | 101 Q

Chain: [SR95 | ¥
Station: | 316+75.00
Offset: |0

|Tangent = 1280~ Auto Angle

:
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Exercise 18

I1.) Plan View Labeler

1) From the Plan View Design tool box, select the Plan View Labeler icon.

Plan View Design

&~ /:T@

or from the Plans Prep & Quantities task group in the Horizontal Plans

Preparation tools.

j Plans Prep & Qu... BEEEA
5

a7+ @
A

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.

2)

Scale Style

Cument Scale: 1.000
Mew Scale: | 50

OK | | Cancel

3) Select the Styles Tab.

&4 Plan View Labeler - Style: .Atdotdef_plan.lsf -» Unnamed Style
Style Files Options  5Scale  Tools

Text | Params. | Shape | Leader | Rotate | Styles
Style Preview

ltem Selector
[ Labels

(27 Design Labels
£ Survey Labels

| Space | | Retum |

| Clear | | Delimit |

| Place Label |

= =

| New Category... | Seale - N/A | Node and Shape Only v |:
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NOTE:
By default, the standard plan view label style file for T.D.O.T. Roadway Design

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

L Plan View Labeler - Style: ...\tdotdef_plan.|sf -> Unnamed Style o] @ /[«
Style Files  Options  Scale  Tools

Text | Params. | Shape || Leader | Rotate | Styles
ftem Selector! Style Preview

(=1 Project Limits e
=1 Certedine

=1 Drainage 2
(=1 Private Drives

[ Roads

[A Beg Pvmt Trans

[A Begin CAG -

S G

| Space | | Retum |

| Clear | | Delimit |

| Place Label |

[ 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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BEEIN BPVMTI. TRAMSITICE
-——-d-g-l-i-m-i-t---1-:
STa. 10&+00.00 -

OFF 30.00°

[ Space ] [ Retum ]

7 Move back to the Text tab and complete the data
below:
Job No.: 101
Chain: SR95
TIN File: RO095-01.tin

Exercise 18

items on the left as defined

ﬁ Plan View Labeler - Style: .. \tdotdef_plan.Isf -> Beg Pvmnt Trans - Active
Style Files  Options  5Scale Tools

| Text | Params. || Shape || Leader || Rotate || Styles |

Job No.- | 101 Q, @ Computed Inserts () User Inserts
Element: Point Computed Text
o (685 ¥] [XConte :
. , ' Coordinate -
TIM File: | oplarCrRODG5-014n | Q 7 Bevation GPK =
Z Blevation TIN
Label Feature Z Blevation Modeler
¥ A ? Station
=N _+_ j 4 Partial Station -
Mot Awvailable

(=] ® /=)

BEEIN DVMT. TRANSITION
-———d-e-l-i-m-i-t---1-:
STZ. 106+00.00 -

OFF 30.00"

[ Space ] [ Fietum ]

[ Clear ] [ Delimit ]

[ Place Label ]
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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.

# Plan View Labeler - Style: ..\tdotdef_plan.Isf -> Beg Pvmt Trans - Active
Style Files  Options  Scale  Tools

Text | Params. | Shape | Leader | Rotate | Styles BEGIN EVMT. TRRNSTTICH
———d-e-l-i-m-i-t-—-1-:
STZ. 31&+75.00 -

OFF 45_00°

Job No: [ 101 Q @ Computed Inserts User Inserts

Element: Point Computed Text

Chain: |5R35 - | X Coordinate
Y Coordinate
Z Blevation GPK
Z Hlevation TIN | Clear | | Delimit
Label Featurs 7 Blevation Modeler

%

e A Station | Place Label
N H ; H Partial Station

TIN File: | oplarCriRO095-01in | & | Space | | Retum

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.

M Plan View Labeler - Style: ...\tdotdef_plan.lsf -> Beg Pvmt Trans - Active

Style Files Options 5Scale  Tools

Leader | Rotate | Styles

Sample Output

Text || Params. | Shape

Teaxt Angle

‘?‘ Curent Angle: | 0.000

BEGIN PYWT. TRAMSITTON

=]

L& Alignment Angle: | 0.0

Set Angle By
Lop |

|Element| | AA |

Efnln Al 1Rkl 1o
P TimeTS,

or AL

11)

BEGIN FVMI. TRRNSITIOL
—---d-eg-l-i-m-i-t---1-:
STR. 316+75.00-

OFF 4B.00"

| Space | | Retum |

| Clear | | Dielimit |

| Place Label |

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.

13) Using the same label style, repeat steps 8-12 to label the transition on the right
side of the roadway.
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Exercise 18

14) Activate style End Pvmt Trans to label the ends of the transitions. Try another
rotation option such as 90 degrees to the alignment.

B View1, Default = oh ==
E-ax-/ARARNHY I | DEHL R

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 View Label Control =)

R AT R + 24P SP .

o,

H

[I11.) Other Labelers

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.
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1) 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
2) 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

3) 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
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

1)
1)

2)

3)

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.

Set Up Sheet Layout DGN Files

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

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.

¢ ROSR95Alignments.dgn

¢ ROSR95Proposed.dgn

¢ RO095-01Survey.dgn

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
I:—l.l__|| E&J | View Display - | !:_:;.—‘

=+ Plan_Motif dgn
ROSR535Alignments.dgn
ROSR55Froposed.dgn
RO095-015urvey.dgn
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Set the Level control to Filters and then click on level filter Sheets —
Proposed Layout.

= Level Display - View1 =] =

@q (View Display "-'lr? one , >

= Plan_Moti dgn
/i ROSR95Algnments dgn
ROSRSPropased dgn
W RO095-015urvey.dgn

Finally, click the icon at the upper left of the Level Display dialog to Apply To
Open Views.

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
e RO095-01Survey.dgn
6) Go to MicroStation’s Level Display tool and repeat step 3 using level filter
Sheets - Profiles.

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.
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1.

1)

2)

3)

4)

Exercise 19

Configure Sheet Settings

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 Open.

H Plan Sheet Layout: tdot.psl || B |||
File VWiew Settings Tools

id DBLPLN - F1.00f/n

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.

Sheet Layout Settings

Sheet Layout Progression: | Left to Right (Standard) |

Profile Stair Stepping: [On |
‘Sheet View Mtributes | Customize with Motif Files |

| Cancel |
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5)

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 where 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.

Review sheet preferences by clicking File — Sheet Library — Edit. Change
the sheet type to see settings for different types.

M Sheet Layout: Sheet Library: C\Users\Public\Geopak Standards\tdot.psl E\ [=] @
Library Sheet Port
{DBLPLN -
General Settings - Description: | double plan sheet w cortinuous alignment
Grid Alignment Sheet Stacking Cffsets
ﬁhﬁ m”ﬁm'ﬂn < Vettical: | 140.0000 Stack Orientation: [Vertical v
ort 1 {Plan
Drawing Area Harizontal: 00000 Max Mumber of Sheets: | 1
Ciffzet from Cell Origin
Match Lines Cell Library: | STDS cel Q
Part 2 (Plan) hd

Sheet Cell: | BDR2ZND

Base Scale: | 1.0000
Sheet Cell Placement

[Place Sheet Cell in each Sheet File -

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 split plan plan sheets (set up with continuous stationing from top
through bottom for resurfacing project plan sheets)

e PLAN full plan sheets (All full plan sheets except Present Layout)

e PLNPLN 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)

e PLNPRO split plan profile sheets (Proposed Layout sheets w/Profiles)
e PRESNT full present sheets (Present Layout sheets)
e PROFLE full profile sheets (Profile sheets)
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6)

7)

8)

Exercise 19

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.

M Sheet Layout: Sheet Library: C:\Users\Public\Geopak Standards... | = | B |piis
Library Sheet Port
IPLNPRO v Pot |1 of |2
General Settings * Pot Type: [Plan  ~]
Grid Alignment = -
Sheet Annotation | Dependency: [Alignment
Port 1 (Flan) Depends On Port: [1
Drawing Area
(Offset from Cell Crigin Shape Symbology: =
Match Lines
Port 2 (Profile) i |Genemte Clipping Shape from Port Symbology 1r|

Close the Sheet Library dialog by clicking the X in the upper right of the dialog. Do
Not save any changes.

Populate the Plan Sheet Layout menu bar as shown below with sheet type
PLNPRO and scale 50.

M Plan Sheet Layout: tdot.psl El =] @

File Wiew 5Settings Tools

%) By D=0 id [Puero + ][ 50.00ft/in

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.

Set By Station Range: Radial and a Station Range of 1300 and other
values are updated automatically
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9)

11.)

1)

&4 Plan Sheet Layout: Sheet Composition

{ By Station Range: Radial |

Active Drawing Area:

0.00

Clip
Maximum Drawing Area: | 1348.00x 538.75
Horzontal: | 24.00 Verical:
Station Range: | 1300.00

varable 1300.00x 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.

Dismiss the Sheet Composition dialog by pressing the X in the upper right

hand corner.

Sheet Layout Process

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.

,!v( Plan Sheet Layout: tdot.psl

File View Settings Tools

ﬁ &= id [PveRO

=)

v || 50.00ft/in
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Exercise 19

“ Plan Sheet Layout: Layout Settings | = | =] |£i|

Job: 101 | Q  [Multiple Sheets ~|

Port Type Dependency Alignment ffset Matif File

+—==Plan Alignment SR9%5 0.00

/A-D Profile Port 1 S5R35 0.00

¥ 1 r

Beain Station: | 285+00.00 R 1 Bxdend: 0.00 L
End Station: | 347+83.04 R1 Bxtend: 0.00 L [ Layout & 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

................

v

Cffset: 0.00

Motif File: | C:\Projects*Roane5R35PoplarCrPlan_Motif dgn

Q o

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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NOTE:

,Ivl Plan Sheet Layout: Profile (SR95)
Profile Data

Profile? [sRo5 -]

Chain: |SF-:Ei-5 - |

Station: | 285+00.00 R 1

Hevation: | 700.00

Horizontal Scale: 50.00

Wertical Scale: 5.00

Ko | 2486540.47
By DP

Y: | 611710.60

Equation Treatment |MNo Gap |
Profile Cell

| Draw Cellat XY || Identfy Cel

|| Identfy Profile Port |

Metif File
C:Projects" Roane \SRS5PoplarCriProfile _Motf dan

QK Cancel |

Q 4

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.

4) 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.

&L Plan Sheet Layout: Layout Settings E\ [=] @

Job: 101 | [Mutiple Sheets ]
Port Dependency Alignment Offset Matif File

1 Alignment 5R55 0.00 Flan_Motif dagn

A Profile Port 1 SR55 0.00 Profile_Motif dgn
a4 fr 3

Begin Station: | 285+00.00 R 1 Bdend: | -650.00 +ie
End Station: | 347+85.04 R 1 Exdend: 10.96 +E Layout & Sheets

6 clipping shapes should be placed along the proposed centerline for the plan port.
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5)
VA

1)

2)

3)

Exercise 19

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.

Dismiss the Layout Settings dialog by pressing the X in the upper right hand
corner.

Modify Sheet Numbers
The following steps demonstrate methods for controlling the sheet numbers applied.

Click the Sheet Number Manager icon (5th from left) on the Plan Sheet Layout
menu bar. This will open the following dialog.

#L Plan Sheet Layout: tdot.psl o] B (=3
File View Settings Tools
“ﬁ ‘E id. [PLNPRO v: 50.00 ft/in

Click & hold mouse button down while dragging the cursor to highlight all sheets.
Then click on the Edit Sheet Number icon on the right.

# Plan Sheet Layout: Sheet Number Manager =] @ (=]
Sequence Sheet Alignment Begin Station Extend End Station BEdend
1 1 SR9S 285+00.00 R 1 -650.0000 291450.00 R 1 0.0000
2 2 SR8s 291+50.00 R 1 0.0000 304+50.00 B 1 0.0000
3 3 SR35 304+50.00 R 1 0.0000 317+50.00 R 1 0.0000 +
4 4 SR95 317+50.00 R 1 0.0000 330450.00 R 1 0.0000 +
5 5 SRas 330+50.00 B 1 0.0000 343+50.00 B 1 0.0000 2
L & SRS5 343+50.00 R 1 0.0000 347+85.04 R 1 860.5571
1a
[ Highlight Clipping Shape [C] Window Center Clipping Shape

In the Edit Sheet Number dialog set the Compute Sheet Number By option to
Starting at Sheet Number and set the value to 4.
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4)

5)

V)

1)

Click on the option to Append Alpha Suffix. Our sheets need the suffix “A” so

under Beginning Letter(s): enter the A.

Edit Sheet Mumber

Compute Sheet Mumber By:
[ Starting at Sheet Number = |

Append Apha Suffic:
Begining Letter(s): | A

oK

7] Add Prefix:

4

ZAAEBE -

Click OK to apply the numbering changes. The Sheet Number Manager dialog
should reflect the changes you have requested.

;ﬂ Plan Sheet Layout: Sheet Mumber Manager E [=] @
Sequence Sheet Alignment Begin Station Extend End Station Extend
1 4z SES85 Z85+00.00 B 1 —-g50_0000 231+50.00 B 1 Q.0000
2 Y1 SEA5 Z251+50.00 B 1 0.0000a 304+50.00 B 1 0.0000
3 - 5ma5 304450 .00 B 1 0.0000 31745000 B 1 0.0000 4+
4 TR SR3as 317+50.00 B 1 0.0000 220+450.00 B 1 0.0000 +
5 =F:1 SES85 330+50.00 B 1 0.0000 343+50.00 B 1 Q.0000 1;
=1 SR SEA5 343+50.00 B 1 0.0000a 347+8%.04 B 1 8e0_.53571 pa
1%
id
[ Highlight Clipping Shape [] Window Center Clipping Shape

Dismiss the Sheet Numbers Manager dialog by pressing the X in the upper

right hand corner. When prompted to Save

Clip Sheets

Changes click the Yes button.

Press the Clip Sheets icon (3" from left) on the Plan Sheet Layout menu bar.
Populate the Clip Sheets dialog as specified.

M Plan Sheet Layout: tdot.psl =<
File View Settings Tools
[#] %@ﬁl L3 id [pvero + ][50.00t/in

e Set the project Directory where sheet DGNs should be created.

e 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.

19-10 Plan and Profile Sheets

GEOPAK Road Course Guide



Exercise 19

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.

e Set Orientation to the Rotate View option.

e 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.

e Keyin a Project Number if known at the time of sheet generation. For this
class we will specify STP-NHE-95(5).

e 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.

ﬁ Plan Sheet Layout: Clip Sheets EI [=] @

Output File
aQ,
Sheet Mame Prefoc: | [™].sht 004A sht
Crientation: |W|
Sheets per File: | 1 Model: [Active  +

Sheet Range Begin: End: (94 -

Labels and Annotations
Sheet Title: | R.OW.

Project Mumber: | STP-MHE-35(5)
Match Line: | MATCH LIN | OG0 SEE SHT. 1

Aupdliary Sheet Annotations _

Create Digital InterPlot Plot Set
IPS File: | C:\ProjectsRoane\SR95PoplarCriuntitled.ips | S, @.ﬁ

Sheet Type: | Plan Open InterPlot Organizer

Process Sheets
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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.

2) Click Process Sheets button to create the plan and profile sheets.

3) 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*].

[V TRT N TR TN Y TH TH

PR
™

g
g

4) Close the Plan Sheet Layout menu bar and save settings for the run when
prompted.
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Exercise 20

20. D&C Manager — Additional Functions

1)

1)

2)

3)

4)

5)

In this exercise we will demonstrate other ways to use D&C Manager, to control
graphics displayed, cell access and quantity calculation from graphics.

Display Control
Open the MicroStation file
C:\Projects\Roane\SR95PoplarCr\ROSR95Proposed.dgn

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.

Access the D&C Manager.
Select the item Drafting Standards — Roadway Linework — EOP Prop

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.

-

M| = [

NOTE:
In D&C Manager’s tool box mode the Display control icons are shown always and
you can pick them as needed.

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
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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.

6) Back in D&C Manager, select the category Drafting Standards — Guardrail.
Select the last display icon, Display only Selection.

Now only the guardrail items placed previously are showing.

7) Select the item Drafting Standards — Guardrail —-GR Single Prop.

Now only that guardrail item should be showing.

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.
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Exercise 20

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) Try adding different items under guardrail to the collection box and experiment with
the Display controls to check the results.

ﬂ Design and Computation Manager E\@

File Edit Settings Favorites Help

. . = | i
i~ 4B N E X
(= Guardrail *
3 Median GR
£ Attenuators
£1 GR Pad Slope Limit Lines
Vehicle Path Draw vehicle trajectory path
GR Single Prop. Proposed single guardrail line
GR Post Prop. Place single prop. guardrail post

GR Br End Prop.  Draw standard length proposed bridge end guardrail line =
GR Br Rail Prop Prop. metal beam guard fence (across bridges)

GR Er End Pr Low Prop. bridge end guardrail low vaolume)

GR TermType 12 Draw prop. Type 12 terminal \variable taper flare & pad

GR Term Type 13 Place prop. Type 13 terminal

GR Tem Type 21 Draw prop. Type 21 teminal & pad

GR Min Inst 21 Draw minimum installation at br ends w/Type 21 terminal & pad
GR Min Inst 400 Draw minimum installation at br ends (<400 ADT) w/Type 21tem
GR Tem Type 38 Draw prop. Type 38 terminal & pad hi

GR Term Type 38 Draw prop. Type 38 terminal & pad | Llear Collection
GR Temm Type 13 Place prop. Type 13 terminal
GR Single Prop. Proposed single guardrail line

Open a Collection...

Save Collection As...

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.

I1.) Cell Access

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.

1) Access D&C Manager and set mode to Design.

2) Double click on item
Drafting Standards — Traffic Control (Temporary) — TC Device Cells
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The Traffic Control Device Cells dialog is opened.

-

Traffic Control Device Cells

Restart Cell Place |

Barrel - Center i
Barrel - Left
Barrel - Right

Tempaorary Sign-1 Face
Temparary 5ign-2 Faces
Temparary 5ign-2 Post

Vertical Panel Sign-1 Face

Vertical Panel Sign-2 Faces

Traffic Flow Arrow(Scale=1) j

Work Zone AP ‘ Const, Signs

Place /Rotate j Cancel |

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.

Legend Cells

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.

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.

3) 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

Place Rotate

i Place Along
Simple Place places cell with MicroStation’s Place Cell command with
settings for angle and scale

20-4 D&C Manager — Additional Functions GEOPAK Road Course Guide



Exercise 20

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.

4) 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.

B View1, Default EI@
B-@d-ARRBHY I | BIEHEE

Traffic Control Device Cells

Restart Cell Place

Traffic Flow Arrow(Scale=1) d
Flexible Delineator {Ground)

- |
Barrier Wall Delineator
Temporary GR Attenuator J
Flashing Arrow Board-Symbol
Flashing Double Arrow-Face

Flashing CautionFace
Flashing Message-Symbol j

U Place Active Cell =

=

Active Cell: | FLABA Q
Active Angle: | D0°00°D0"

X Scale: | 50.000000

¥ Scale: | 50.000000

Work Zone AP | Const. Signs

Cancel

Legend Cells

Simple Place j

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.
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B View 1, Default

B-Ow-|ARRRNEY I B HLE

Traffic Control Device Cells

Restart Cell Place

Traffic Flow Arrow(Scale=1) o
Flexible Delineator (Ground)
Barrier Wall Delineator

Temporary GR. Attenuator J

Place Cell 8 Rotate | E3

Flashing Single Arrow-Face
Flashing Double Arrow-Face Scale: 50
Flashing Caution-Face J
i -
Flashing Message-Symbol Place Cal
Legend Cells Work Zone AP | Const. Signs
Flace/Rotate j Cancel

T 3

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

6) 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 @

Cell Spacing: a5

Cell Scale: a0

Cell Angle: a

Place Cells Along

Click the Place Cells Along command button.
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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 ...ldentify
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.

B Viewd, Default [=llalEd
Br-adF-ARSHHEHY I BRFRGE

Traffic Control Device Cells

Restart Cell Place

Barrel - Center -

Barrel - Right Place Cells Aleng Element

Temporary Sign-1 Face
Temporary Sign-2 Faces
Temporary Sign-2 Post

Vertical Panel Sign-1 Face

Vertical Panel Sign-2 Faces

Traffic Flow Arrow(Scale=1) ﬂ

Cell Spacing:

Cell Scale:

Cell Angle:

Place Cels Along

Work Zone AP ‘ Const. Signs

Cancel

Legend Cells

Place Along j

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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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

Public Hearing

-

=
-]

Click to open Cefll Dialog Tentative Point Modes Cross Sections Geopak
Area Patterns - Design - Delta | Coordinates Delete Prop, ¥Ss D&C Manager
Area Patterns - Geotech

Centerline Rotate to Horizontal Delete XS Grids CL Tracking
Drainage - Flan

Drainage - Profiles\Culy, X5 Element View by Points X5 Text Styles + TIM Tracking
EPSC Devices —_—
EPSC Legends Fence\ss | View by Element PlacefAnnotate Shis Sta Offset DP
Lighting _—
Pavement Marking Custom Line Styles Plotting Sta Elev DP &
Permits & Forms ) N . Profile Tracking
Plan Phase Stamps Shift | Reverse/Flip | Iplot Def Settings

Change Scale

Draw Transition

cheets Move Raster by
Sheet Titles ﬂ Datum Adjust. Plan Labeler
Clhassic Toolboxes Profile Labeler
Cells MicroStation Main | Geopak Tools X5 Labeler
Active Angle 0 AA by 2 Paints Miscelfaneous 1 abeling
Attach STDS.cel Attach Metric.cel Text Styles Plus Place Label w/Leader Line

Place Arrowhead

Place Morth Arrow

Text Parameters by Scale

Place Station Offset Label

Flace Cell & Rotate

Place Cells Along

Measure Area & Annotate

Cancel

Calculate & Label Slope
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11.)

1)
2)

3)

4)

5)

6)

Exercise 20

Quantities
Access the D&C Manager.

Select the category Pay Items — Guardrail Items

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.

Make sure the Job is set to 101 and Extents is set to View.

Set the Baseline Reference to None and toggle on the Highlight During
Computation option

ﬁ Plan Quantity Computation EI [=] @
Job: 101 | CQ,  BEdents: [View *| [Inside ] 0%
Baseline Reference
Mone -

/| Hilight During Computation: - | Compute Guartities ‘

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.

Click on Compute Quantities. The graphics are read and the Computation
Results dialog is opened with the totals for items under the selected category.

M Computation Results EI =] @
ftem Description Quantity | Unit Export
705-02.02 Proposed single guardrail line Type 2 31250 LF
705-04.07 Proposed Type 28 teminal 1.00 EA
705-04.03 Proposed Type 13 teminal 1.00 EA

Export Format:; [Comp Book_) | SR95gquardrailba Q [Ceale =
Run: Phase: | DesignEstimate Display
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8)

In the MicroStation view, the guardrail items are marked with your highlight color.

‘-‘.A—A—M—A—A—A—M.‘_A—A—A—‘“M—(

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.

NOTE:

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.

M Plan Quantity Computation El (=] @
Job: (101 | BExterts: [View ~| [Inside | 0%
Baseline Reference
{Chain _~| [SR95 = | I¥ [7] Begin Station: | 285+00.0( |+
¥| Range: |100.00 | End Station: | 347+85 04 | +is
7 Hilight During Computation: [ | | Compute Guartities |

Click on Compute quantities. In the Computation Results dialog set Export
Format to Comp Book, keyin the filename SR95guardrail.txt and click
Export.
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9)

Exercise 20

,.“ Computation Results EI =] @

ltem Description Quantity | Unit Export
70502 02 Propased single guardrail line Type 2 31250 LF
Joa-4.07 Proposed Type 38 terminal 1.00 EA
J05-04.03 Proposed Type 13 temminal 1.00 EA

Export Format: (Comp Book ] | SR95guardrail b Q, (Ceate ~
Run: Phase: | DesignEstimate Display

Use GEOPAK's text editor to open the file SR95guardrail.txt and review the
results of your latest computation.

A Text Editor: ..\SRI5PoplarCr\SRIS guardrail bet ol ===
File Edit Criteria
u ' =
Obed & > o
Date: 3/20/201& 7:57:34 M Dage Neo. 1 -
LINEAR MEASUREMENT COMPUTATION

Pay Item No. 705-02.02

Unit:LF File Name: SR35guardrail.txt

|Pay Item Name: Proposed single guardrail line Type 2 1
+ + | |
| | [BEGIN | [EN D] | [CRIGINRAZL] | [FINZZLIL] |Cwez/| |
I I | | | |Under | Remarks |
I Baseline | Station | ©Offset | Station | Offset | Gross |Deduct| Net |Gross | Deduct |Net | Bun | I
| | | | | | Length | | Length |Length]| |Length| | |
I I I I I I | I | | | = | | 1|
| SR35 | 285+00.00] -&0.00| 232+12.50] -€0.00| 312.500 0.00] 312.50] | | | | |
| Totals Unit:LF | 312.50] 0.00] 312 501 | | | | |
Date: 3/20/2016 7:57:34 RM Page No. 2

LINEAR MEASUREMENT COMPUTATION

Pay Item No. 705-04.07

Unit:EA File Neme: 5R35guardrail txt

|Pay Item Name: Proposed Type 38 terminal 1
t + | |
| | [BEGIN] | [EN D] | [CRIGINRZLI] | [FINZZLI |Cver/| |
| | | | | |Under|Remarks|
! Baseline | Station | Offset | Statien | Offset | Gross |Deduct| Net |Gross |Deduct|Het | Bun | |
| | | | | | Length | | Length |Length]| |Length| | |
I I I I I I e I e I R [ [ — I
| smes 1 292+12_50] -60_00]| 292+462.50] -81.00] 1.001 0.00] 1.00] | 1 1 | 1
| Page Totals Unit:ER | 1.00] 0.00] 1.00] | | | | |
| Totals Unit:ER | 1.00] 0.00] 1.00] | | | | |

|Line: 1 [Cal: 1

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

C:\Users\Public\OfficeStandards\TDOTEnglishTabQuantities\Guardrai
ITabBuilder.xitm.

Before making any changes to this file, use “save as” to save it into
your working directory so you do not alter the template.
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10) Inthe Working Directory. double-click to open file GuardrailTabBuilder.xls

IZ_I] Guardrail Tab Builderl.xls [Compatibility Mode]

A B c D E F G H | J K L M
This program builds the guardrail block fram a guardrail output file created with Geopak D&C Manager Pay ltems.
1
Build See Geopak the GEOPAK Road Course Guide, D&C Manager— Additional Functions - Section 20c. Quantities | [ s \nsertis usedto addthisfile
Guardrail for directions to create the guardrail cutputfile. This program also runs the Check ltems Numbers program to verify 35 a worksheetin the Estimated
2 Block allitem numbers which are used. Roadway Quantities filathen it
will be necessaryto re-assign
WARHNING: the macros forthe buttons.
3 Do not usethe Append function in Geopak to add guardrail guantities from multiple roadways togetherinthe same Select a location away fromthe
file. Instead, generate each roadway guardrail tabulation in separate files andthen combine using anytext editor. button, right click over the button
The Append function uses line feeds that are not recognized by Excel and will cause this program to fail. and choosethe Assign Macro
4 option. From the macro list, pick
BuildGRBlock forthe top button
Check Use this program only if a new [tems.dat file was downloaded after running the 'Build Guardrail Block' & click OK to finish. Assign
5 &8 program. This program checks to see if the guardrail pay items listed inthe guardrail block arein the current item runcheckitemsGR to the bottom
Item numbers file, items.dat. This items.datfile is downloaded fromthe internetto C:\Users\PubliciOffice button.
6 Numbers Standards\TDOT 2nd Sheets for use in estimated quantities tabulation
7
8]
; PROPOSED GUARDRAIL
10
1 SHEET SIDE STATION
12 LOCATION
13 NO.
14 LT | RT FROM | TO
15
16
17
W 4+ M| Guardrail /¥ okl Il

11) Select the option Build Guardrail Block , go to Working Directory and select
and open SR95guardrail.txt

&) Guardrail Tab Builderl xls [Compatibility Mode] o BB

A B c ] E F G H [ J S N O Y S

ltem ‘ numbers file, items dat. This tems.datfile is downloaded from the intemett C\UsersiPubliciOffice |'b_u't'15]%." o |

Numbers Standards\TDOT 2nd Sheets for use in estimated quantities tabulation

o~

PROPOSED GUARDRAIL

10 SINGLE
11 SHEET SIDE STATION TYPE 2 TYPE13 | TYPE38 | REMARKS
12 LOCATION GUARDRAIL | TERMINAL | TERMINAL
13 NO. 705.02.02 | 705.04.03 | 705.00.07
14 [} RT FROM TO (L.F) [EACH) [EACH)
15 SR95 6000 26940000 | 292+12.50 312.50
16 SRY5 60.00 269+00.00 | 289+00.00 1
17 SR95 60.00 29241250 | 292+62.50 1

19 TOTALS 312.50 1 1

W 4+ ¥ | Guardrail <% [J4 _m » 1]
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12)

13)

Exercise 20

Select File — Save to save Proposed Guardrail tabulated block to Working
Directory

Tabulated block can be placed in a Microstation dgn file by dragging the cursor over
the block to highlight it, right —click to “copy”. Then go to dgn file , select Edit -
Paste Special, Linked Microsoft Excel 2003 Worksheet

Paste Special

Linked Microsoft Excel 2003 Workshest | =
Picture of Microsoft Bxcel 2003 Wordshee
Embedded Microsoft Bacel 2003 Worshe |=
Text To Design File

Rich Text to Design File

Linked Text To Design File hd

[ Paste ] | Cancel |

Select Paste, then By Corners

") Paste OLEObject | = | @ [

Ohbject: Microsoft Bacel 2003 Worishest

Paste as: | Link -

Method: [By Comers  ~|

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.
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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 Items.

NOTE:

Only D&C Manager items under the Pay Items category are set up for quantity
calculation from graphics.

14) Exit the 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.

1)

1)

2)

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://intranet.tdot.tn.qgov/asstchiefengrdesign/Design/v8design/ProposedROW.pdf

Initial Set Up

Open the MicroStation file

C:\Projects\Roane\SR95PoplarCr\ROSR95Proposed.dgn

Access Project Manager.

From the Classic Geometry task group, select the Graphical COGO icon

(2" from left).

2 Civil Geometry
?1" Classic Geometry &n =
fas s mm
Y ==
@ [ Graphical coco | (@ /s
+ XA e
.3 .3 .3 .3
B A8 L em 03 93
4+ 1A s *f

+;J = dzenr

G 249 G

I che Py
/b fﬂ"‘lb }\b “ﬁ%

/4 Data Acquisition L'

The COGO dialog opens and the Graphical COGO toolbox
appears.

COGO ]
+ X &

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.

ﬁ Select Survey Item ... e =™
File Edit Settings Favorites Help

Eﬁidﬁm [ DK H Close ]

&= (4 zers\PublicGeopak Standards  THDOT smd
1 Survey
[ Design
D_PQINT Design Point w./Number
(== Property/ROW
DEASMT Proposed Drainage Easement
SEASMT Proposed Slope Easement
CEASMT Proposed Construction Easement
FROW Proposed RO.W.
(£1 Construction (For Const. Only)

4) Back in the main COGO dialog we can see our feature has been set. Minimize the
COGO dialog to clear your screen area.

# Coordinate Geometry Job: 101 Operator: j5 EI@

File Edit Element Wiew Tools

#k K RO (R ARG DD e ¥

K
:’éé D‘U ﬁ [7] Redefine [Permanent Visuglization || PROW IE'

LOGO Keyin: | set feature add PROW] [~]
< 1 zet feature add DPROW
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1.

5)

6)

Exercise 21

Store Proposed R.O.W. Points/Breaks

Zoom into the area near 325+00 and rotate the view to make the centerline
horizontal. 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’). This will give those doing the construction plenty of
room to construct the fill slopes. Turn off the graphic group lock so that you do
not copy all of them parallel.

B View1, Default = | S
B-% - ARAAESY O | BLHRE
[l W= A B
W Move/Copy Parallel | =

Mode: [Crginal |
/| Distance: | 15.00
Use Active Attributes

3

Now use MicroStation’s Smart Line tool with sharp breaks to set a preliminary
proposed R.O.W. line.
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B View 1, Default E@
B~ AR EHY I BEHEE

$ Place SmartLine o |[@][=

Segment Typs: [Lines >
Vertex Type: [Sham ¥

V| Join Elements

D

The finished preliminary line should appear similar to the one shown below.

7) 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.
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B View 1, Default

B~ AR QR I B SR E

Exercise 21

Coordinates: |Curvilnear ~|

Chain Id: [SR95
Station: 324+64.44
Offset: -161.36
Blevation: | 0.00

8) 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.

9) Go to the next break in the preliminary R.O.W. line and Keypoint snap to it but do
Nnot data point yet. Instead go to the tool settings box click on the Station value
and round to the nearest even station which should be 324+00. Click the lock box
to hold the new station value

) Store Point IE' [=] @
Id: | DR2
Coordinates: [Curvilinear ]
Chain Id: [SR95 > B
w 32600
Cffget: -139.53
Hevation: | 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.

Y} Store Point IE' [=] @
Id: | DR2
Coordinates: [Curvilinear ]
Chain Id: [SRS5 ~| Is
| Station: 324+00.00
| Offset: -140.00
Blevation: | 0.00
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The station & offset should be locked in. Data point in the view to store the point
DR2.

10) 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
dynamic location mode.

B View1, Default =n E=R <
EBrdx-AQREHY 0 DE|HELE

Graphical Cogo - ..[B

X g .

Coordinates: |Curvilinear |

Chain Id: [SR95 -] I
V| Station: 327+00.00
] Offset: -130.00

Blevation: | 0.00

m

11) 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.

12) Open the main COGO dialog and we can see that our proposed R.O.W. points
have been stored.
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Exercise 21

ﬁ Coordinate Geometry Job:101 Operator: js

File Edit Element View Tools

fé‘\ O'U @ [7] Bedefine  |Pemanent Visualization | PROW

REFZRH Y KN RT O R~ O - ##

) (s

1| LOCATE DR4 ON CHAIN SR95 STA 328+01 46 OFFSET -96 63599

Lol ]

< 3 LOCATE DR1 ON CHAIN S5RS55 STR 322415,

N &02,013.33 E 2,4%0,248.53 Sta 322+15.28
Point DR1 redefined.
L 4

LOCATE DRz ON CHRIN SR55 STR 224+400.

W &02,152.43 E Z,480,286.78 Sta 324400.00
Point DRZ redefined.
LOCATE DR3 ON CHRTIN SRS5 5TZ 3Z27+00.

<® 5

N 802,463 .36 E Z,460,416.00 Sta 327+00.00
Point DR2 redefined.

< @ LOCATE DR4 ON CHRIN SR55 STR 325+01.

N &02,542_.9% E 2,460,487_.18 Sta 328+01._44
Point DR4 redefined.

28 OFFSET -10Z.8Z525

00 OFFSET -140.00000

00 OFFSET -130.00000

4 OFFSET -56.83935

»

m

11.)

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.

f'__'.-b

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.

;H Store Chain From Elements

Chain Mame: | DROW
Beginat 0.00 | | 23500

DR1DRZDRIDR4

Store Chain

R

Elemert Selection

Elemert Type: | Paint -

Point Mame:

D104
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Click the Store Chain button.

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.

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 DROW1. Linework and distance/bearing annotation is placed.

Add the proposed R.O.W. lines to a MicroStation selection set.

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.
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6)

VA

1)

Exercise 21

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.

Close COGO and save an input file if you wish.

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.

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.

Texi

nln
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2)

Text Styles Plus...

Click to set Text style,
Level. Weioght & Color

Aerial Survey - Photo Control
Building - Exist.

Business - Functional
Centerline - Exist. Road
Centerline - Prelim,
Centerline - Prop.

Centerline Curve - Exist. Road
Centerline Curve - Prelim,
Centerline Curve - Prop.
Drainage - Natural

Drainage - Prop.

Set Alternate STD |

Place Label with
Text Size Leader Line

=
-
=

[=]

Cancel

ROW & Easements - Prop.

ROW Bearing & Distance - Prop.

ROW Sta. & Offset - Prop.

Make the following choices based on the type of annotation being placed:
For generic labels such as “PROP. R.O.W.”

For prop. R.O.W. & easement segments,

also used when labeling arcs which are part
of prop. R.O.W. or easements

For prop. R.O.W. & easement breaks or

intersections with R.O.W. or property lines

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
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Exercise 21

Label Station / Offset

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

Job: 101 - Chain: |5R95 j ﬂ

[ Title Text (Optional) |

9+99(9).12 ﬂ| Station: | [ Lock
I¥  Divider Line
. [ Lock
Terminator Type:

I¥ Flace Leader Line ‘ Mone j

Scale 50 (" perpendicular to Chain
Dynamic
* Horizontal

Flace Label Text Styles 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

Place Bearing & Distance Label @ Place Arc Radius & Length Label @
This tool uses the active level, color, weight and . This tool uses the active level, color, weight and
text parameters for placement. text parameters for placement. -

v Bearing [ Place Label as Flag v Radius [ Place Label as Flag
Terminator Type Terminator Type

¥ Di - |—

¥ Distance |5mal| Arrow j M Length |Small Arrow j

Identify Element Scale 50 Identify Element Scale 50

Place Label Text Styles Plus... | Cancel ‘ Place Label 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
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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 - ist Line |

[v Horizontal Line

[~ Text - 2ndLine |
[v Terminator
(" Extra Large Arrowhead " Small Arrowhead

(" Large Arrowhead " Dot
{* Medium/Standard Arrowhead Seale | A0

Place Label Text Styles Plus... | Cancel |

Example of label placement:

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://intranet.tdot.tn.gov/asstchiefengrdesign/Design/v8design/TDOTRoadwayDesignDivisi
onPrograms.pdf

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 Curb 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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1)

1)

2)

Generating Cross Section Data

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.

5et Feature
Symbalogy
Level: |DESIGN -CENTERLI = |
Caolor: | 0 - |
Style: | 0 |
Weight: | 0 > |
-

Our roadway includes superelevation, so reference the super shapes DGN file
ROSR95SEShapes.dgn using the Coincident World setting. 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.

ﬂ Diraw Pattern Lines - finaltin EI [=] @

Job: | 101 | Q, Chain: [SRS5 ~ | I¥ Profie: |[SR35 -

Beginning Ending

Left Offseti+): | 300 Left Offseti+): | 300
Station: | 285+00.00 i Station: 7+859.04 i

Right Offset(+): | 300 Right Offset(+): | 300

| Superelevation Transitior - | 100.00 Skew Angle | 0.00
Level Symbalogy: = | Draw Pattem Lines
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Exercise 22

3) Our roadway includes width transitions and a location where the typical section
changes so click on Superelevation Transitions and change to Once.

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 Label
Station/Offset tool, we can snap to each of the five control points of the pad to
set their stations. The Label Station/Offset tool is found under T.D.O.T. — Tools
— Place Station Offset Label.

Attach file ROSR95Proposed.dgn as a reference using Coincident World
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.

T AYERem - | _

In addition, we need to place lines at locations where the superelevation rate is
.000.There are four locations where this is the case, 308+55.12, 322+75.11,
331+39.67 and 337+22.58.

Enter each of these stations and each time hit Draw Pattern Lines to place a
pattern line there.
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# Draw Pattern Lines - finaltin E =] @

Job: | 101 | Q, Chain: [SRS5 > | I¥ Profle: |SRS5 -

Beginning Ending

Left Offset(+): | 300 Left Offset(+): | 300
Station© | 291+82.22 i Station: | 347+89.04 i

Right Cffset(+): | 300 Right Offzet(+): | 300

[Once =| | 100.00 Skew Angle | 0.00
Level Symbology: = | Draw Pattem Lines |

4) Change the placement option to Even and set the interval for pattern placement to
5. Reset station values to the beginning and end as shown below in the Draw
Pattern Lines dialog and hit Draw Pattern Lines.

# Draw Pattern Lines - finaltin E =] @

Job: (101 | Chain: [SRS5 > | I+ Profile: |SR95 -

Beginning Ending

Left Offset(+). | 300 Left Offset(+): | 300
Station: | 285+00.00 i Station: | 347+85.04 i

Right Offset(+): | 300 Right Oifsst(+): | 300

[ Even ~| | 5.00 Skew Angle | 0.00
Level Symbology: = | Draw Pattem 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) Close the Draw Pattern Lines dialog and save settings on the run.

6) 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.
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M Working Alignment Definition: SR95

Plan View
Pattem
Shapes
Profile View
Location
Cross Section View
Existing Ground
Proposed Finish Grade
DM

Exercise 22

= = 52
By Design File
Horizontal Scale: | 10 Vertical Scale: | 10

Design File: | C:\Projects\Roane® | G
Lv Names: | DESIGN - CENTER | /&
[ Lv Numbers DESIGM - CEMTERLIME - Proposed
Colors: | 0 | Match
Styles: | 0 ]

Displ

Weights: | 0 ]
L:E Types i Reset

Flacemert: =

Click OK to save the settings.

7)

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.

ﬂ Draw Cross Sections - finaltin EI = @ ﬁ Draw Cross Sections - finaltin EI = @
File Edit Update Options File Edit Update Options
Job Number: (101 =] Chain: [SR95 -] Draw Job Number: Chain: |5R35 hd Draw
[] DF Crigin [] OF Origin
Pattem Type | Name Digplay Settings Method
EByDGNFile = TIN  RODI501 tin Lv: SURVEY - GROUND -... Triangles @l
Design File: | Final TINPattems. dgn Q
Levels: | DESIGM -CENTERLIN| &1 [] (] X
Colors: | 0 & [ Lne [] Line Sting
Details™
S.mes' ’ “ Mamh (Dtm File: »] | RO095-01tin Q
@] Weights: [0 d Method: (Trangles Type: [Line Sting ]
Scale Spacing Display Settings Fitter Tolerances
Horizortal: | 10.00000 Horizontal: | 1000.00 By Level Symbology _~ = = — — | Horizortal: | 0.00
Vedical: | 10.00000 Vertical: | 500.00 Feore ) B Crond - é Varance: | 0.10
Mumber of X5 by Column: | 50
Text Settings
[] Blevation _ Void |

GEOPAK V8i (SELECT Series 2)
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Exist. Ground Void

o =

Set Feature Set Feature
Symbology Symbology
Level: [SURVEY - GROUND ~ | T evel: |SURVEY - GROUND - |
Colori | 0 - | Color: (M 6 > |
Style: [——— 3 ~ | Style: [——— 3 > |
Weight: | . - | Weight: | 2 |
- -

When all settings are made, click on Draw.
8) Close the Draw Cross Sections dialog and save settings on the run.

9) Finish setting up the working alignment. Access the Cross Section View
dialog and set the filename to FinalTINXSections.dgn.

-

#4 Working Alignment Definition: 95FINAL =] = || &2

: i File
Plan View X5 DGM File: | ITINXSections dgn

Pattem

Shapes
Prafile View Chain: | SR95

Location
Erossadion e Begin Station: | 285+00.00 R 1

Existing Ground

Proposed Finish Grade
OTM

End Station: | 347+85.04 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.
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11)

12)

Exercise 22

File

M Proposed Cross Sections - PropTIN

X5 DGN File

Pattemn

Existing Ground
Shapes

Shape Clusters
Define DGM Varables
Define Varables

Flot Parameters

S DGN File: | rFinalTIN¥Sections dgn | T
0. 100000

Tolerance:

Pl B Sl

Drainage

In the 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.

;Id Proposed Cross Sections - PropTIMN E' =] @

File
¥5 DG File Varable Value -
Pattem Centerline Name SR35 E
Existing Ground s scale 10
Shapes Plan DGN ROSR35Propos...
Shape Clusters *5 DGN ROSR35Mairlin...
Define DIGM Varables Flace X5 Grd? n
Define Varables Plot Slope Linesin Flan?  n ~
Plat Parameters
Drainage By file: [Al x Q
Varable Mame: | Plat Slape Lines in Plan?

Value: | n Q,

Add [ Modify |

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.
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y | Proposed Cross Section @

Output

To Screen |

Criteria Viewer Apphy
| Disable View Update

Click Apply.

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.

11.) Build Proposed & Final TIN

1) Open FinalTINXSections.dgn
2) 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.

'-ﬂ Road Tools == = = Y
15/ e Cow, B
BadgFsmE?
e (v

4R o

ol .::__.. .& 2 TR R | =

&i;’; ,:&i )415 / | Cross Section Reports

3) On the XS Report dialog, toggle on the Highlight option at the bottom and
select the option DTM Input.
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4)

Exercise 22

x| @

User

:' Blue & Red Top ]

Clearing

" Closure

DTM Input

| DTM Proposed 3D |

HEC-2

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
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.

# Creating DTM Input File o @ [
Job: | 101 QY Cument Station: | 285-00.00 R 1
Chain: [SRS5 - |
Begin Station: | 285+00.00 R 1 285+00.00R 1
End Station: | 347+89.04 R 1 78504 R 1
Search Criteria

X5 Blements: AT | [ Undisplay

[] Pause on Each X5
ASCIl File: | SR%5proposed dat a

[ 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.
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5)

.H Candidate Elements E =] @

7| Lv Mames: rade and Subgrade | &1

Lv Numbers: [
] Colors: | 1,3-160 |
] Styles: |0 1
7 Weights: |4 &1
| Match | | Display | | Fieset |

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
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.

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

E RN "SIV e

8 5 |

B
3
4

- - T T w

or the Menu bar

M oo™ f=]l = ]

Settings  Extract Build Edit Drape Load PReports Analysis  Utilities
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6)

7)

Exercise 22

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.

DTM 2]

B v i R 2
,# Build Triangles =
g

Data File: | SR95proposed dat

TIM File: | SRS5proposed tin

Digsolve Option: [Side |
Side Length: | 50000000

Process

NOTE:

The value entered for the Dissolve Option depends on your job. If cuts and fills are
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.

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.

DTM &)

B 52T, % by B 2

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.
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L Load DTM Features - ..\tdatPROP.Ipf = B [
File

Load File: [TIN +| | SR95proposed tin Q

Display Preferences

Load: |Extent x| Display Only 7| Graphic Group

Load

Featurs Level Color |Weight| Style | Display =
Triangles SURVEY -DT... 8 0 0 ON |- w1
TIN Hull SURVEY -DT... 0 0 0 OFF |© o
Contours - - - ON

Major Lines DESIGN -CO... 2 P 0 ON v
Major Label DESIGN -C0... 2 2 0 ON T
Minor Lines DESIGN -CO... 12 0 0 ON -

J

nwmw

e T

If needed, use the Edit Triangles function under DTM Tools to dynamically
delete any invalid points/triangle vertices.

8) 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
Tools under Build, open the Build Merge TIN Files dialog. Fill in filenames as

shown below and hit Process.
DTM ]

Blw s T Sl # 7R 2
1 Build Triangles |

(%]

Build Lattice

Build Merge TINs |

| =

Build Clip TIN

|n

Build Pad

L=

Build Delta TIN

uowE N M@%‘F

Open as ToolBox
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Exercise 22

Old TIM: | ROD0S5-01 tin
Mng TIN: | SR95proposed tin
MNew TIM: | Final tin

Process

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.

#b Merge TIN Files o @ |23
Q
Q
Q,

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.

9) Create a new MicroStation DGN file named Final TIN.dgn using seed file
Seed3D.dgn.
At this point review the final TIN by generating final contours in a 3D DGN file.

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. Click read after the settings have been

adjusted.
M Load DTM Features o & @
File
Load File: [TIN w | | Final tin Q

Display Preferences
Load: [Extent w| [] Display Only [¥] Graphic Group

[ Feature Level Color |Weight| Style | Display =~
Trangles SURVEY -DT... 8 0 0 OFF |- vt
TIN Hudl SURVEY -DT... 0 0 0 OFF | ot
Contours - - - - ON Q
Major Lines DESIGN - CO.. 2 2 0 ON
Major Label DESIGN-CO.. 2 2 0 DFF v
Minor Lines DESIGN - CO... 12 0 0 N
Munor Interval: - Major Intenral-
Smooth: [Three Point v Registration: Minimum Area:

ﬁe * | Minimum Z: | 760.165 Maximum Z: | 907.924 I

Once set, click on Load.
Delete the Global Origin note text and circle and then Fit View in MicroStation.
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w View1 - Top, Default == I@
~QH- ARQREYO | WHE|H 76

Use MicroStation’s Rotate View tool and choose Method: Dynamic. Use
Zoom commands to check out your surface. This view is looking down through our
transition area.

ul View 1, Default == |@

G

-
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Exercise 23

23.Side Roads

1)

1)

2)

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://intranet.tdot.tn.qgov/asstchiefengrdesign/Design/v8design/default. ntm#Docume
ntation

Initial Set Up

Open the MicroStation file

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

From the Classic Geometry task group, select the

2 Civil Geometry v
Graphical COGO icon. % Classic Geometry 2= = A
. . J'i' . /_) e W ?E
The COGO dialog opens and the Graphical COGO toolbox
appears. @ (Y Graphical cOGO [= i /
+ » Lhi‘b k? EP
COGO = RS- ] - A1
B 5 &8
i x HAL ASCIT HAL
£ E 1 e D

/b fﬂk L] .\\b “ﬁ-é}

/M Data Acquisition L3
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3)

4)

1.

1)

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—D_POINT.

Back in the main COGO dialog we can see our feature has been set. Minimize the
COGO dialog to clear your screen area.

# Coordinate Geometry Job:101 Operator: 1 EI@

File Edit Element View Tools

<% 1 set feature add D POINT

Graphical COGO Centerline

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.
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Exercise 23

Using Midpoint snap, draw a line from the middle of the first line to the middle of the
second.

Use MicroStation’'s Extend to Intersection tool to extend the line to the SR95
centerline chain.

Modify - Main Task &)

X ¥ _/@/u. =t 18 e RN N
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2) Access the Graphical COGO Store Point command. Set the point name to
D201 and switch the Coordinates option to Cartesian.

r":_'} Store Point = (=] @-‘
Id: | D201

Coordinates: |Cartesian |
¥/Easting: | 2461628.23
Y /Morthing: | 60:3988 46

Blevation: | 0.00

3) Keypoint snap and data point at the ends of our constructed centerline to store
points D201 and D202.

B View1, Default E=R|E |
O~ @t~ | A RHY I Bod26

) Store Point

id7 | D203
Coordinates: [Catesian ]

X/Easting: | 2461831.66
¥/Northing: | 604323.54

Elevation: | 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.

23-4 Side Roads GEOPAK Road Course Guide



Exercise 23

ﬂ Store Chain From Elements — |I = |i:.3-
Chain Name: | WESTOVER Element Selection
10:00 Gement Type: (Ford =
Bement List: Point Mame:

D201 D202 D104

’ Stare Chain

Click the Store Chain button.

5) Go to COGO Navigator and describe the chain WESTOVER.

-

M Coordinate Geometry Job: 101 Operator: j EI
File Edit Element View Tools
REZk+H Y &N & R@EAN D adm %% 2%0
[/ Bedefine | Pemanent Visualization | D_POINT E] Browse [i] <[] 2|l 2>
£0GO Keyin] DESCRIBE CHAIN WESTOVER| [+]

-~

< 7 DESCRIBE CHAIN WESTOVER

Chain WESTOVER contains:
D201 D202

Beginning chain WESTOVER description
Feature: D POINT

Point D201 N e04,051.84 E 2,481,521.02 Sta 10+00.00

Course from D201 to D20Z § 30" 28" 25" E Dist 316.79

Foint D202 ) €03,818.82 E 2,461,681.68 Sta 13+1€.79

m

Ending chain WESTOVER descripticn

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.
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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.

#4 station Chain o @ [
Chain: | WESTOVER (=]
Station: | 30+00 Back =
Object: | D202
Station Chain |
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.
M Coordinate Geometry Job:101 Operator: js EI@
File Edit Element View Tools
REZHF¥ KN KT OKIRZAT S ads w2 %0
7] Redsfine (Pemanent Visualization ]| D_POINT =] [ Browse |[ << |[ < |[>][>>]
; | DESCRIBE CHAIN WESTOVER E
< S DESCRIBE CHAIN WESTCOVER 1
Chain WESTCOVER contains:
D201 D202
Beginning chain WESTOVER description
Feature: D POINT
Boint DZO1 N g04,031.84 E Z,481,5Z1.0Z Sta Zge+B83.21
Course from D201 to D202 § 30° 28" 25™ E Dist 31&.7%
Eoint DZO0Z N &03,818.82 E Z,481,881.68 Sta 30+00.00
Ending chain WESTOVER description
9) Close COGO and save an input file if you wish.

[11.) 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.
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1)

2)

Exercise 23

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.

';ﬁ Road Tools ~

BaIFR
I e

j Diraw Profiles K %
[=¢1]

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.

| [

[ 1]

||
o Wi

B4 Draw Profile o @

File Edit Update Options

Job Number: [101 = E Label Scale

Chain WESTOVER -

| Sufaces | COGO || Projection

Iype | Ivame

SX BN

D
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3)

4)

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
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.

#L Profile Cell Control o] @[3

Active Chain: [WESTOVER ~ |

Microstation File Station Blevation H. Scale V. Scale Gap

© Place Profile Cell ==l =

Station: | 26+65.44
Blevation: | 780.00
Horizontal Scale: | 50.000000
Vertical Scale: | 5.000000
[MoGap  ~]
Cell Range

| Top Detta =] | 30.00
| Bottom Detta =| |0.00

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.

Our profile cell data now appears in the Profile Cell Control dialog. We can dismiss
this dialog now.

#L Profile Cell Control o] @ |3
Active Chain: [WESTOVER |
Microstation File Station Blevation H. Scale V. Scale Gap
® A Active Design 26+65.44 780.000000 5000  5.00 a
&
X
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5)
existing as shown.

Use the browse button to set our existing TIN File RO095-01.tin.

Exercise 23

In the Draw Profile dialog, we can now set up our surfaces. First, set up the

Set Display Settings to By Feature and use the D&C Manager item EXist.
Ground (found under Existing 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.

®*XMO0D

M Draw Profile o] @ (=
File Edit Update Options
Job Number: (101 _v] €9 ﬁ Label Scale: | 0.000000
Chain: (WESTOVER v
COGO | Projection |
'Type Name Display Settings Draw |'
'TIN  RO035-01in Exist. Ground %
Details*
RO095-014in Q
Method:
Display Settings Fitter Tolerances
(By Feature Ml — — — — | Horizontal: | 0.30
Feature: [Bxist. Ground v | & Variance: | 0.10
Station Limits Offsets
Begin: | 26+65 44 @ Horizontal: | 0.00
End: | 30+00.00 “» Vertical: | 0.00
Ve

NOTE:

In most cases, Void areas are not encountered along profiles but if needed set the
level and symbology to SURVEY - PROFILE - Ground Line with Text, color

6, line code 3 and weight 2.

GEOPAK V8i (SELECT Series 2)

Side Roads 23-9



6)

Now set up the proposed surface for SR95 as shown.

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.

M Draw Profile
File Edit Update Options

Job Number: 101 ] £ ﬁ' Label Scale: | 0.000000

(o] ® ==

Chain: (WESTOVER v
Gutace)| C0GO | Projection |
Type | Name Display Settings Draw |
TIN SRS5proposedtin VA Roadway a
TIN  RO095-014in Exist. Ground
X
*#
Details*
SR95proposed tin
Method:
Display Settings Filter Tolerances
(By Feature ~ I Horizontal: | 0.30
Feature: (VA Roadway v |y Varance:  0.10
Offsets
o> Horizontal: | 0.00
o Vertical: | 0.00
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Exercise 23

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.
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8)

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.

File Edit Update Options

Chain: [WESTOVER v

M Draw Profile ==
Job Number: (101 v ] £ jag  Lebel Scale: | 0.000000

| Sufaces F‘rqechon |
Name

 Display Settings

X @D

Details
Profile: {< None > v |
Vertical Offset: | 0.00 |
Display Settings
(By Level Symbology | _ Custom Line Style
Feature: |< No Entries > - é Scale factor
Options
General VPI Labels Fom VPl ~
VPI Cicle
Ve Grade Labels [+'and~ +

0 ponn
U.UUUY
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9)

10)

11)

Exercise 23

The Projection tab can be used to project profiles from other chains as well as
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.

File Edit Update Options

Job Number: £ Label Scale: | 0.000000

Chain: (WESTOVER v |

.....

M Draw Profile o] @ (===

Type  Chain Profile/Surfa Display Settings Draw |
]
&h
X
Details™
. Stationin
Type: |Cogo Chain = | e g —
Chain: [DROW1 v ) EBeand o g5 as 2
Profie: (< None > z) D End (26543 I
Vertical Offset: | 0.00  UnaEmer = 122
] POT
Bxdraction from Surface Fiter Tolerances
TIN File: Q Horizontal: | 0.30
Method: Varance: | 0.10
Display Settings
(By Level Symbol =) _ Cus{cmlﬁ-‘le b:-,'.“e.ﬁmm
Feature: |< No Entries > v Scale factor: | 0.0000

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.

Close the Draw Profile dialog.
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[XY r"

ADVANCE PLANNING REPORT

STATE ROUTE 58/95 I
FROM 1-40 TO THE FOUR EANE SECTION e
NEAR WESTOVER DRIVE IN OAK RIDGE

ROANE COUNTY

PREPARED BY
TENNESSEE DEPARTMENT OF TRANSPORTATION
BURFAU OF PLANNING AND DEVELOPMENT

Approved by:m 7-7 ’\9{

Director”Bureau of Planning and Development Date
REVISION
Recommended by: INITIALS DATE Recommended by: INITIALS DATE
¥
TRANS. DIRECTOR TRANS. DIRECTOR
PLANNING DIVISION i/} é '57!'; 25 PLANNING DIVISION
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PURPOSE OF STUDY

This study has been conducted in compliance with the Department’s
Accelerated Primary Highway Plan that was passed by the Legislature in
1986 as part of the "Urgent Highway Needs" listing. The SR~58 portion
of the study is also included in the State’s TIP. The purpose of
this study is to evaluate the existing conditions of the sections of
State Routes 58 and 95 from Interstate Route 40 to the four (4) lane
section near Westover Drive to determine improvements needed to handle
both present and future traffic demands. In addition, cost estimates
for the improvements will be developed and a preliminary analysis of
environmental concerns will be made.
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DEFICIENCIES

Geometrics__X Structures__X Operational_ X R/R Crossing
Accident Rate .52 Statewide Average Rate 1.74
Other

PROPOSED IMPROVEMENT

The subject project has been divided into seven (7) sections for
study and scheduling purposes. Improvements proposed for these
sections of State Route 58/95 consist of reconstructing the existing
two (2) lane facilities. Land use, environmental concerns, the
existing roadway and the design year traffic projections were
considered in determining the type typical cross sections appropriate
for the subject highway. pue to the variables considered, the
templates recommended vary at different locations between urban and 4
and 5 lane typicals to rural 4 lane divided typicals.

Section I (length 1.4tk - 0.9% mile) begins at the existing four
lane section north of the I-40 and State Route 58 (Gallaher Road)
Interchange and ends at Poplar Springs Road. The typical cross-
section proposed for this section consists of 2 87.2m (24') traffic
lanes, a 3.6m (12’) turn lane, 2 € 3m (10') shoulders, 2 € .6bm (2')
curbs and gutters and 2 @ 2.4m (8') grass plots within 30m (100’) of
right-of-way. A 65km (40mph) design speed is proposed for this
improvement. There is presently 30m (100’) of existing right-of-way
therefore only slope easements will be necessary to construct this
improvement.

It is felt that the S-lane urban template, that is recommended
for this section, is the most appropriate because of the existing
development. There also exists the potential for further development.
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Section II (Leny .h 3.7tk - 2.3t miles), be. s at Poplar Springs
Road and ends 0.6tk (0.4 mile) south of the Clinch River. The
proposal for this section is to widen the existing route to the left
(northwest) side leaving the right side undisturbed. The left side
widening is to avoid a blue line stream that parallels the highway on
the right for approximately 490m (1,600’). The typical cross section
proposed for this section consists of 2 € 7.2m (24') traffic lanes, a
3.6m (12‘) turn lane, 2 @ 3.6m (12') shoulder with ditches within a
minimum of 45m(150’) of right-of-way. A 100 kmh (60 mph) design speed
is proposed.

The template proposed is recommended because the area within the
study section presents both rural and urban characteristics.
Presently it is built up to a certain degree and there is the
potential for more development. Because of the existing development.
and the probability of future development continuation of the 5-lane
template, proposed in Study Section I, is warranted.  Because ‘this
study section is-more rural in nature-than Study Section I a higher
travel speed will be appropriate. In order to achieve a faster design
speed and meet design standards for a five-lane typical the curbs and
gutters, included in the Study Section I proposal, will have
to be dropped and shoulders and ditches will be utilized.

Section III (Length 2.6tk - 1.6% miles), begins 0.61k (0.4% mile)
south of the Clinch River and ends 0.5tk (0.3t mile) north of
Perimeter Road. The end terminus of this study section is located at
one of the entrances to the Department of Energy’s K-25 Plant.
Portions of the K-25 facility are eligible for the National Register
of Historical Places either as individual units or as a district.
This has not been determined at this time. The proposal for this
section is to transition the widening from the left of the existing
roadway, as proposed for Section II, to the right side within the
horizontal curve at the beginning of the study section. The typical
cross section proposed!from the beginning of the project to Perimeter
Road consist of 2 @ 7.2m (24’) traffic lanes, a 3.6m (12‘) flush
median with barrier rail, 2 € 3.6m (12’) shoulders within a minimum of
45m (150’) of right-of-way. From Perimeter Road to the end of the
study section geometrics of the proposed typical are the same,
however, the barrier rail will not be included in the median. A 100
kmh (60 mph) design speed is proposed. The Clinch River and Bear
Creek Road Bridges will be widened to accommodate the proposed typical

section. Modification of the existing interchange at Bear Creek Road
is proposed. The proposal is to construct a half clover leaf type
interchange on the north side of the cross road. The proposed

improvement will transition back into the present 4 lane roadway Jjust
north of Perimeter Road.

The typical section proposed is being recommended to minimize
right-of-way requirements, to better facilitate widening the Clinch
River Bridge and the interchange bridge at Bear Creek Road while
accomplishing the goal of separation directional traffic flow. At the
beginning of this study section the highway passes thru/beside flood
plains of the Clinch River. This link of highway 4is also located
adjacent to the Department of Energy’s property which eliminates the
possibility of any future development. The barrier rail is being
dropped from the median near Perimeter Road to allow access for both




east and west travel t. and from SR-58 and Perime. .r Road. The median
is also being dropped to transition into the existing adequate roadway
(Study Section IV) that passes in front of the Department of Energy’s
K-25 facility.

Section IV (Length 1.6tk - 1.0t mile), from 0.6tk (0.3% mile)
north of Perimeter Road to State Route 327 (Blair Road) is an adequate
4-lane facility, therefore no work is proposed for this section.

Section V (Length 0.6ik - 0.4% mile), from State Route 327 (Blair
Road) to 0.8tk (0.5% mile) south of State Route 95 is recommended to
be reconstructed to the same design standards as Section III.

This section of highway lies between two existing 4-lane sections
(Study Section IV and VI) which have been determined to be adequate.
and will not require any improvements. There are two options for
improving this section of highway. The alternate chosen is to extend
the existing 4-lane barrier section that-is presently in place that is
included in Study Section VI. it is determined that this type
template is the more appropriate because the highway passes thru-a
rural area that is not developed and in all probability will not be.
The property belongs to the Department of Energy. As there is no need
for turning movements the barrier provides a better design than a
flush median and because of the short length of the section it would
not be practical to add another type design.

- Section VI (Length 1.6tk - 1.0¢ mile), from 0.8tk (0.5% mile)
south of State Route 95 to 0.6tk (0.4% mile) north of State Route 35
is adequate, therefore no improvements are recommended for this

section.

~ Section VII (Length 4.5tk = 2.8t miles) begins 0.6tk (0.4% mile)
north of State Route 95 and ends near Westover Drive in Oak Ridge.
The typical cross section proposed for the portion from the beginning
of the study section to near Wisconsin Avenue consists of 2 @ 7.2m
(24°) traffic lanes, a 15m (48°) median, 2€ 3.6m (12') shoulders and a
minimum of #8m (250°) right-of-way. This section will transition at
the end of the study to a typical consisting of 4 @ 3.6m (12') traffic
lanes, 2 @ .6m (2') curbs and gutters, 2 @ 3m (10') shoulders and 2 @
3m (10’) grass strips and 28m (92') of right-of-way. The improvement
will end at the Historic Guard House located near Westover Drive. The
widening varies from side to side to avoid encroachment on wetlands
and channel changes to East Fork Poplar Creek. A new structure is
proposed over East Fork Poplar Creek. Care should be taken to avoid
Scott Cemetery which is located on the south side of the subject route
across from the Wisconsin Avenue intersection and the TVA tower that
is located to the north just west of the juncture.

This 2.8% miles of the subject route passes thru rural property
owned by the Department of Energy and a portion of the adjacent land
is utilized as the Oak Ridge Wildlife Management Area. The median
templates has been chosen partly because of the route length and there
does exist a minimal number of recreational and access roads/trails
throughout the study section presenting turning desires. The short 4-
lane template has been chosen to provide turning opportunities at
local roads that intersect the study route toward the end of the
project, to better facilitate transitioning into the existing roadway

\‘

A4




and to avoid adverse lpacts to the historical g Ird houses at the end

terminus.

The following is a list of levels of service for each study section.

Existing Route

1995

Section I

Section II
Section III
Section IV
Section Vv

Section VI
Section VII

vwoQEHEHD

DISPOSITION OF EXISTING ROUTE

N/A

2015

O e

Proposed Route

1995 2015
B D
B D
B D
No Work Propose S

E. . o
No Work Proposed I g i -
' D -
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DATA TABLE

Item Existing Proposed Section T
Rural and Urban

Functional Class Principal Arterial Rural Principal Arterial

System Class NHS NHS

Lenath (Kilometers) 16.10¢+ k 1.4% k

Length (Miles) 10.0 # mi. 0.9% mi.

Cross Section (Meters) 2 - 4 Lane 25.2 m/ 30 m

Cross Section (Feet) 2 - 4 Lane 84'/100°'

Present ADT (1995) 12,700 - 16,030

13[210 = 13:300

Future ADT (2015) 20,330 - 25,620

21,100 - 21,140

DHV 2:033 - 21562

2,110 - 2,124

$ Trucks 4%

4%

Estimated Right-of-Way
Acquisition (Hectares)

Estimated Right-of-Way
Acquisition (Acres)

Estimated Right-of-Way
Tracts Affected

Estimated
Family Displacements

Estimated
Business Displacements

Estimated
Non-Profit Displacements

o o o e o o

Estimated Right-of-Way Cost

$ 100,000 *

Estimated Utility Cost
Reimbursable

$ 20,000

Estimated Utility Cost
Non-Reimbursable

$ 350,000

Estimated Construction Cost

$1,850,000

Estimated Preliminary
Engineering Cost

$ 170,000

Total Estimated Proiect Cost

2 $2,490,000

*Estimate for construction and slope easements.




DATA TABLE

Proposed Proposed

ltem Section II Section IIX
Rural Principal Rural and Urban

Functional Class Arterial 'Principal Arterial
System Class NHS NHS
Lenath (Kilometers) 3,7 k 2.6+ k
Length (Miles) 2.3t mi 1.6+ mi. o e
Cross Section (Meters) 2 @ 7.2m/25.2m/45m 28 7.2m/25.2m/45m
Cross Section (Feet) 2 @ 24'/84°/150' 28 24°'/84°'/150"
Present ADT (1995) 13,460 - 14,180 12,930 - 14,180

21,500 - 22,660 20,6 - 22 0

Future ADT (2015)

DHV 2,150 - 2,266

2,066 - 2,266

$ Trucks 4%

4%

Estimated Right-of-Way

Acquisition (Hectares) 6.96+ HA

5.75+ HA

Estimated Right-~of-Way

Acquisition (Acres) 17.19%

14,224+

Estimated Right-of-Way
Tracts Affected 33

Estimated ;
Family Displacements 12

Estimated
Business Displacements 3

Estimated

e o o

Non-Profit Displacements 1

Estimated Right-of-Way Cost $1,820,000

$ 105,000

Estimated Utility Cost
Reimbursable 0

8 15,000

Estimated Utility Cost
Non-Reimbursable $§ 695,000

$ 40,000

Estimated Construction Cost $3,590,000

Estimated Preliminary

Engineering Cost $ 325.000

$ 810,000

Total Estimated Project Cost $£6,430,000

$9,895,000




DATA TABLE

Proposed Proposed
Item Section IV Section V
Urban Principal Urban Principal
Functional Class Arterial Arterial
System Class NHS __NHS
. T
Length (Kilometers) 1.61 k 0.6+ k .. _
Length (Miles) 1.0+ mi. : 0.4+ mi. :
13.4m/17m/90m (Ex.)
Cross Section (Meters) 15.8m/90m(Ex. ) 2 @ 7.2m/25.2m/45m
44'/56’/300" (Ex.)
Cross Section (Feet) 52'/300' (Ex.) 2 @ 24'/84°/150"
Present ADT(1995) 12,930 16,030
Future ADT(2015) 20.660 25,620
DHV 2,066 2,562
$ Trucks 4% 4%

Estimated Right-of-Way
Acquisition [Hectares(Acres\ *
Estimated Right-of-Way

Tracts Affected
Estimated -
Family Displacements
Estimated

Business Displacements
Estimated

Non-Profit Displacements

Estimated Right-of-Way Cost
Estimated Utility Cost
Reimbursable

Estimated Utility Cost
Non-Reimbursable

o o o o e o v ©

605,000
55,000

Estimated Construction Cost
Estimated Preliminary
Engineering Cost

kn H» W R A

Total Estimated Project Cost 660,000

*See Proposed Improvement Item




DATA TABLE

Proposed Proposed
Item Section VI Section VII
Urban Principal Urban Principal
Functional Class Arterial Arterial
System Class NHS NHS
Length (Kilometers) 1.6+ k _ 4.6t k - v
. C R
Length (Miles) 1.0+ mi. 2.8 mi. .
287.2m/25.6m/90m(Ex.) 21.6m/28m
ross Section (Meters 10.9m/22.5m/90m(Ex.)  287.2m/36.6/75m
2824'/84'/300" (Ex.) 12092
Cross Section (Feet) 36/74' /300" (Ex.) 2@24'/120°/250"
Present ADT(1995) 12,700 - 16,030 12,700
Future ADT(2015) 20,330 - 25,620 20,330
DHV 2,033 - 2,562 2,033
£ Trucks 4% 4%
Estimated Right-of-Way
Acquisition (Hectares) * 22.661 HA
Estimated Right-of-Way
Acquisition (Acres) 56.0%
Estimated Right-of-Way
Tracts Affected 2
Estimated ‘
Family Displacements 0
Estimated
Business Displacements 0
Estimated
Non-Profit Displacements 0
Estimated Right-of-Way Cost $§ 590,000
Estimated Utility Cost
Reimbursable $ 0
Estimated Utility Cost :
Non-Reimbursable $§ 375,000
Estimated Construction Cost $5,.,810,000
Estimated Preliminary
Engineering Cost S 530,000
Total Estimated Proiject Cost $7,.305,000

*See Proposed Improvement Item.

A -9




Item

Functional Class

DATA TABLE

Proposed

Total
Rural and Urban

Principal Arterial

System Class NHS

Length (Kilometers) 16.10%+ k z;
Length (Miles) 10.0% mi.

Cross Section {(Meters) 4 - 5 Lane

Cross Section (Feet) 4 - 5 Lane

Present ADT(1995)

12,700 - 16,030

Future ADT(2015)

20,330 - 25,620

DHV

2[033 — 2156_2_

% Trucks

4%

Estimated Right-of-Way
Acquisition (Hectares)

35'

37+ HA

Estimated Right-of-Way
Acquisition (Acres)

87.

411+

Estimated Right-of-Way
Tracts Affected

36

Estimated
Family Displacements

12

Estimated
Business Displacements

3

Estimated

Non-Profit Displacements

Estimated Right-of-Way Cost

1

S 2,

615,000

Estimated Utility Cost
Reimbursable

S

35,000

Estimated Utility Cost
Non-Reimbursable

$ 1,

460,000

$20,

780,000

Estimated Construction Cost

Estimated Preliminary
Engineering Cost

S 1,

890,000

Total Estimated Project Cost

$26,

780,000
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CHECK LIST OF DETERMINANTS FOR LOCATION STUDY
‘-

If any of the following facilities or ESE categories are located
within the project area 'or corridor, place an "x" in the blank
opposite the item. Where more than one alternate is to be considered,
place its letter designation in the blank.

l.  Agricultural land usage.................................

2. Airport (existing OFX PropPOSEd).....evesseeveennnsesenose

3. Commercial area, ShOPPiNg CONLEr......ecvevseonososanans X "
4- Floodplains.'..'.C...ll....".Ill..-l'".....'....l.ll.l "x"
5' Forested land...ll.l...l.......l‘.DII.O'C.I.....II;O.!..I x
6. Historical, cultural, or natural 1andmark.....e.eceeeeess X
7. Industrial park, FACtOIY...eveeeeeerrosaessaesnsaonneses X
8. Institutional usages
a. School or other educational institution....... X
b. Church or other religious institution......... X
C. Hospital or other medical facility......ce.c..
d. Public building, e.g., fire station...........
€. Defense installation.....cccceeveserooceaasnoss
9. Recreational usages
a. Park or recreational @rea...cececeereccsocccans X
b. Game preserve or wildlife area.....eeeeeeecen. X
10. Residential establishment....ceeeeeeeeoeeseoesccancnsoees X
Population: 27,310
11. Urban area, town, city, or community..Oak Ridge«eevuearvs X
12. Waterway, lake, pond, river, stream, BPring............. X
(Permit required: Coast Guard__ X Section 404 X
TVA Section 26a review_ _ X NPDES X
Aquatic Resource Alteration Permit )
13- Other Cg_meterY 5o 8 Ume v e e sU BN G LeeS x

14. Location coordinated with local OffiCialB.cececooscsscsss
15. Railroad CroSSiNgS...cieeeeeiccacnoscnccasceoncnannonnse

16. Hazardous Material Site.(U.G.T.)..cevvessentossanceanens X

A -\
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TENNESSEE‘DEPARTMENT OF TRANSPORTATION
DESIGN CRITERIA FOR LOCATION AND DESIGN PHASE

ROUTE___State Route 58/95 ALTERNATE éECTION I

REGION i COUNTY Roane PROJECT NO.

LOCATION: FROM: I-40

TO: Poplar Springs Road LIl
1995 ADT. s veuunennneeaascscnnsnns 13,260
2015 ADT.coeessosasossosonasnnonse 21,180

PERCENT TRUCKS. ..o cscecasscaccsne 4%

DHV cesesnvesavasvreanrsacns et 2,118

FUNCTIONAL CLASSIFICATION...coc:- Rural Principal Arterial
MINIMUM DESIGN SPEED..ccscssccsas 65 kmh (40 mph)

ACCESS CONTROL s cvosossacsccosons N/A

MAXIMUM CURVE. ¢ ccecocancsssvsscacs _Existing

MAXIMUM GRADE. ., ccccccsosecsvassse Existing

MINIMUM STOPPING SIGHT DISTANCE.. Existing

SURFACE WIDTH: cc-cecoovosocnscncsas 2 87.2m (24")

NUMBER OF LANES..cccoccaccssevvon 4

USABLE SHOULDER WIDTH..«voo0sscce 2 £,3.6m(12")Incl.C&G
MEDIAN WIDTH. .eveovonosesnnonssss 3.6m (12‘) turn lane
MINIMUM RIGHT OF WAY.oocccoveonces *30m (100’)Ex.
SIGNALIZATION. ccccssoscsscscsccos N/A

REMARKS: *Easement may be required outside the right-of-way limits.
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TENNESéEE DEPARTMENT OF TRANSPORTATION
DESIGN CRITERIA FOR LOCATION AND DESIGN PHASE

ROUTE__State Route 58/95 ALTERNATE SECTION 11

REGION I CbUNTY Roane PROJECT NO.

LOCATION: FROM__ Poplar Springs Road

.TO 0.6*k (0.4+ mile) Southwest of Clinch River ;-ﬂi )
1995 ADT.viiietinresractonsnannne 13,885 )

2015 ADT. . eeveveesoecoaconnooonsns 22,175

PERCENT TRUCKS . .2 coecesasnsansonne 4%

DHV St s esesessesesrrerareenen 2,217

FUNCTIONAL CLASSIFICATION..eceees
MINIMUM DESIGN SPEED..:ecsevecoass
ACCESS CONTROL . v 2sesseasvsoasenass
MAXIMUM CURVE. cicvoevrssccnvoeaocnss
MAXTMUM GRADE........ evesvreununes
MINIMUM STOPPING SIGHT DISTANCE..
SURFACE WIDTH. ..o ueaecovosonsonns
NUMBER OF LANES..............:.;.
USABLE SHOULDER WIDTH..:s0e0evess
MEDIAN WIDTH.....coveeeesencaccas

MINIMUM RIGHT OF WAY.:eoavooansos

SIGNALIZATION. . v.vevacsoccnannsss

Rural Principal Arterial

100 Jmh (60 mph)

N/A

4° - 45’ (SE:0.08)

3%

160m - 200m (525-650")

2 € 7.2m (24°')

4

2 @ 3.6m (12')

3.6m (12’) Turn Lane

*

45m (150°)

N/A

REMARKS:_ *Actual right-of-way to be determined bv slope limits.
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TENNESSbE DEPARTMENT OF TRANSPORTATION
DESIGN CRITERIA FOR LOCATION AND DESIGN PHASE

ROUTE__State Route 58/95 ‘' ALTERNATE SECTION IIX

REGION I COUNTY_ Roane PROJECT NO.

LOCATION: FROM 0.6ik (0.4% mile) South of the Clinch Riverxr

TO 0.5+k (0.3t mile) North of Perimeter Road

YL

1995 ADT--;--A---o---o-'--o--.-o. 13'555

2015 ADT.--.--.h---.-----.ogc-.-l 21r650

PERCENTTRUCKS'I'I'II'.’.QIIQCII.I. 4%

DHV lll...lilll‘.'.ll.l.ll"l 2'166

FUNCTIONAL CLASSIFICATION:.cccoss Rural and Urban Principal Arterial

MINIMUM DESIGN SPEED....ecceseess 100 kmh (60 mph)

ACCESS CONTROL.Q..'..'."..'...l. N/A

MAXIMUM CURVE...cccoeccecacsssses 4% = .45’ (SE:0.08)

MAXIMUMGRADEI..".C'I....II."O. 3%

MINIMUM STOPPING SIGHT DISTANCE.. 160m - 200m (525 = 650')

SUM‘ACEWIDTH.COIIICII...'..'.... 287'2111 (24']

NUMBER OF LANES..:ecseseacsonscss_ 4

USA-BLE SHOt]LDER WIDTH.II'.'..-..._—Z @ 3l6m {12'1

mDIANWIDTH.--.o.llolctlllvl.-o. *3'6“‘&2__{‘

MINIMUM RIGHT OF WAY..cocoeaccsen **45m (150')

SIGNM‘IZATION..I.'..'IIII".I...I N/A

REMARKS: *A barrier rail will be included in the median from the
beginning of the study section to west of Perimeter Road. From

Perimeter Road to the end terminus the barrier rail will be excluded
from the median.

**pctual right-of-way to be determined by slope limits.

A -4
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TENNESSEE DEPARTMENT OF TRANSPORTATION
DESIGN CRITERIA FOR LOCATION AND DESIGN PHASE

ROUTE__ State Route 58/95 TERNATE SECTION IV Excluded
REGION 1 __COUNTY Roane PROJECT NO.

LOCATION: FROM 0.61k (*0.3% mile) North of Perimeter Road

TO State Route 327 (Blair Road) e SR, L

lgﬁ__ADTtetﬂ.il-!.ll..'.!.'.'.l'.. 12'930 i ) »""‘

2015 ADT...‘.OIOOO.CQII'...UDOICOI 20'660

PERCENTTRUCKS--.-..--...uoolooa. 4%

DHV ® ¢ o 8 a0 00000008500 eeBBOSGESN 2'066

FUNCTIONAL CLASSIFICATION........__Urban Principal Arterial
MINIM DESIGN SPEED' o ® ® ¢ » & 69 ¢ 0 0@ Existinq

ACCESS CONTROL.l'.'.‘.’.....l...‘ Existinq

MAXIMIJMCURVE-.-.-...-.--.-..--.. Existinq

mImIMGRADE..I'I'..I'I.....‘.I. Existinq

MINIMUM STOPPING SIGHT DISTANCE..__Existing

SURFACE WIDTHI...II.."'...‘.II.' Existinq

NUMBER OF LANES....cca0s000s000...__Existing

USABLE SHOULDER WIDTH:...:s.ss.ves__Existing

I{EDIANWIDTH........-..o--..-a-.o Exj-IStinq

MINIMUM RIGHT OF WAY...:.v.....0...__Existing

SIGNALIZATION. . coecevsenssocaanees_ N/A

REMARKS: No work is proposed for this section.
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TENNESSEE DEPARTMENT OF TRANSPORTATION
DESIGN CRITERIA FOR LOCATION AND DESIGN PHASE

ROUTE__State Route 58/95 ALTERNATE __SECTION__V

REGION I COUNTY Roane PROJECT NO.

LOCATION: FROM State Route 327 (Blair Road)

TO 0.8+k(0.5+ mile) Southwest of State Route 35 witee
1925 mT'.........l..........'...' 1610.30 )

2015 ADT......l...l...v.l...l..l! 25!620

PERCENT TRUCKS..ccessoasosonsoses 4%

DHV B & & @ 8 B B A B E e E ST ES PN 2!562

FUNCTIONAL CLASSIFICATION.::csoee Urban Principal Arterial

MINIMUM DESIGN SPEED..¢ecoceesos0._100km (60 mph)

ACCESS CONTROLI.'..".l........" N/A

MAXIMUMcURVE--..'-.o-.---c-unoo- 4""45' (SE: 0-08}

MAXIMUM GRADE...ccosooecosoasoscs 3%

MINIMUM STOPPING SIGHT DISTANCE.._ 160m = 200m (525 - 650')

SURFACEWIDTH'................... 2@7I2m _‘_24"

NUI'BEROF mNESI..."'..Q'..'.... 4

USABLE SHOULDER WIDTH..¢oscesooes__2 g 3.6m (12')

mDIAN WIDTHII.I...."I..ll..-‘.. 3'6@_{12'\ Barrier Rail

MINIMUM RIGHT OF WAY.e:veseoseees * 45m (150')

SIGNM‘IZATION'.Q.l..'.......l..ll N/A

REMARKS: *Actual right-of-way to be determined by slope limits.
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TENNESSEE DEPARTMENT OF TRANSPORTATION
DESIGN CRITERIA FOR LOCATION AND DESIGN PHASE

ROUTE__ State Route 58/95 ALTERNATE SECTION__VI Excluded

REGION I COUNTY Roane PROJECT NO._

LOCATION: FROM_0.8+k (0.5t mile) South of State Route 95

TO 0.6tk (0.4+ mile) North of State Route 95

1995 ADT.--u-nocoo-.'oovub.oouua_o 141365

2015 ADT..l'....'.ll.l'.l'l.....l 22:980

PERCENT TRUCKS. .. cecsvastsnccenss__4%

DHV ....Il..l.......ll.!.l.l' 21298
FUNCTIONAL CLASSIFICATION........_ Urban Principal Arterial

MINIMUM DESIGN SPEED............._ Existing

ACCESS CONTROL"I.'.ll'.'.'..‘..l Exi§tina

MAXIMUMCURVEI'.I.'.QI-.....IC.I. E_x._j-stinq

MAXIMUMGRADE.--..-'OOIU"UIQCIIUI Ex_jﬁtinq

MINIMUM STOPPING SIGHT DISTANCE.._ Existing

SURI‘ACE wIDTH............l..."'. Exi§_tinq

NUIEEROF LANES...III..'I'.'.Q.I. Exigtinq

USABLE SHOULDER WIDTH............_ Existing

MEDIAN WIDTH.:eveveveseaenssseesre_ Existing

MINIMUM: RIGHT OF WAY' eeo s 00 édeso000 e Existinq

SIGNALIZATION. ... . sssesssasessce.__BExisting

REMARKS: This section is excluded from the proiect.
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TENNﬁSSEE DEPARTMENT OF TRANSPORTATION
DESIGN CRITERIA FOR LOCATION AND DESIGN PHASE

ROUTE__State Route 58/95 ALTERNATE SECTION_ _VII

REGION I COUNTY Roane PROJECT NO.

LOCATION: FROM 0.6tk (0.4%* mile) North of State Route 95

TO Near Westover Drive in Oak Ridge

1995 ADT--.c.-.....-...o-loooo..o 12'700 - LR S

201§ ADT.......l.l.........'..... 20'330

PERCENTTRUCKS.......-"-.IIIQ....l 4%

DHV " 8 @ & ¢ 8 5 4 0 O @ 4G OV B 0O & e eSS 2'033
FUNCTIONAL CLASSIFICATION........_ Urban Principal Arterial RN)-T73A

y o
MINIMUM DESIGN SPEED....c....ee.._ 100km (60 mph) (66~ @

ACCESS CONTROL.ICIIIII.-....-I... N/A

MAXIMUM CURVE..ecececacssnsacscess 4 45° (SE:0.08)

HAXIHUMGRADE.-..........--....-- j%

MINIMUM STOPPING SIGHT DISTANCE.._ 160m - 200m (525 - 650')

SmACE WIDTHI'......-..-'....l.. 2@7.21“ !24')

NMEROF LANES-.-.-.-'.'I....-.. 4

USABLE SHOULDER WIDTH...........-___Z @ 3-61![ {12'\

mnmwIDTH......-.l...I.....I.- 15m ‘48"

MINIMUM RIGHT OF WAY..ceoeecosaes__* 75m (250')

SIGNALIZATION. .. ccseececcsaccssve_ N/A

REMARKS: *Actual right-of-way to be determined by slope limits.
Transition from four lane divided section at end of project to four
lanes with curbs and gqutters (28m-92‘) right-of-way to avoid
cemetery and historical property and to transition into existing

roadway.
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COST DATA SHEET
SECTION 1

PROJECT:_State Route 5B/95, From I-40 to Poplar Springs Road,
Roane County

LENGTH:__1.4% k (0.9% mi) CROSS SECTION:25.2m/30m(84°'/100")

Right-of-Way

Land, Improvements, and Damages ( 0 Hectares)
( O Acres)........$ 100,000..
IHCidentals-( OTraCtB )....'l.'.l.l'..l'Ol..l.li.ﬂl..l$' . o
Relocation Payments ( 0 Residences)........ vesscnsesd$
: ( 0 Businesses)
( 0 Non-Profits)

nRA e

TOtal Right-Of-Way COSt-. ----- o-.-o-oo---.-.-n.-ns 100'000*

Utility Relocation

Remursable..-c--oo...-.-..----o.--.-.---.-.--.-.-.-.s 20'000
Non—Rejﬂlbursa.bleo---.--q..---..... lllllll l.'.l.llll...s 350[000

Total Adjustment Costl..lI.IC'.......'I...I......s 370'000

Construction

Clear and Grubbing....ccvveeceasanss R o e%ie o gia ceseed $,000
EArthworK..cocovecaososenssasosasonssnness coliloa iiiaanoeal 95,000
Pavement Removal..cesaveese o e ol s eitie s iianain esileogiecnaed 25,000
Drainage llll ¢ ® O 9 O 9 S O O 9 O " PO O OO F O TP F S S W RN .l'lll....l.s 270,000
Structures...... coaanes i coscee e @Bind 4 colifo s pidsageed N/A
Railroad CroSSing...ceeseassscsosasscaasassoscanassonaasd N/A
PaVIiNg..cececacecenossvsassscscs T T essssasseesS 930,000
Retaining WallS...ccouveuee ViR e EEeen saaee e i d 5aS 40,000
Maintenance of Traffic...... 2G5 e deei @ MEssTasaiioeessnds 25,000
TOopPSOil..eeveennarsancaconnnnanses O T TPy X R gy R 3,000
seedinglI.IllIl'.'..llllllllllll.l'.l'IIII.I'.Q.'..IIls 2'000
soddingll IIIIII Ill..’.‘.l.llll.l.“ll“l‘.lllllll“I.ls 30’000
Signing;........ -------- -io-oo.u-.oon.--n-.--oc-u-annns 5'000
Signalization.cceeecercesocossarcssoscsassccssscsasaned N/A
FeNCe.ctcvcencstonsanosansasnas reevrengelilssvecsisarsiensS N/A
Guardrail....'....l ..... S @ ¢ 0 0 8 0 0 00 89 '....I.'...l..'lls N/A

Rip Rap or Slope Protection...ecevecesvosssssroncsconsnssd 5,000

other Consto Items (805%)-"-v-too-o¢a-u-cntl'o---oc.ats 130,000

MobilizatioN.ceecooeceossessoccovocccssosana eeessasssesessS 115,000
10% Eng'&contl l.l..lll.lllllll'.'..l....lll..vls 1791000

Total ConstIuCtion costl........'l.....‘. ..... ...sl'eso’ooo

PrElminarY Enqineerinq (10%).'l.l‘....-'..l......"l...l.’s 170’000

TOTAL SECTION COST lllllll * o 9 9 0 0 lll.lll....-..'....tl.l...‘-$2l490,000
*Estimate for construction and slope easements.
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COST DATA SHEET
SECTION II

PROJECT: State Route 58/95, From Poplar Springs Road to 0.61k
(0.4 mile) South of Clinch River
2€7.2m/25.2m/45m

LENGTH: 3.7% k (2.3% mi) CROSS SECTION: (28 24°'/84'/150")
Right-of-Way

Land, Improvements, and Damages ( 6.96% Hectares) bk
(17.19% Acres)....... .$1,378,000
Incidentals. (33 Tracts )...... RR——. cecssessessseed 94,000
Relocation Payments ( 12 Residences)..................$ 348,000
3 Businesses)
( 1 Non-Profits)

Total Right-Of—WaY costuaooo--looooo.o'o---nno.--$1’820'000

Utility Relocation

Reimburs&ble.a.-...--.-..-....-o-.-..-.o..o--.-.--.---s 0
Non-Rejmbursablelcclloooooao.o.llouoollouocn.n.o...ooos 525[000

Total Adjustment Cost."...II..C.......‘.I...I..IS 695'000

Construction

25,000
320,000
50,000
260,000
N/A
N/A

Clear and Grubbing....c... ............................g
$
$
$
$2,085,000
$
$
$
$
$

EAarthwoXrK. .eosecccecsoessasssssossenssasscosssssonccsncs
Pavement ReMOVAl..ccicescscccsssancccsssossoccccccssnose
Drainage....cceccoecccess crasssavens cecseseserassannse $
StTUCLUYES.occconsssssccssasssssscscsosassans ceseescsnacs
Railroad CroSSing..ccscecsssososascosssrsoccassosocccanccs
PAVANG.:cosssancseasansosanosssaansscsnsasoncssccnannes
Retaining WallS..ceeeavessssensasnascsscncansesonconss

. N/A
Mﬂintenance Of Traffic--..-.---...-o...-o....---...--.

50,000
17,000
15,000
5,000
5,000
N/A

TOPSOileccvecssrncoosvoccsssnscnsvsnces o e e cesnasse
Seedingl..'....'l.I.I..ll...lll.l...llllll'l....ll‘l.
sodding..l.’.l.l"'.'.....ll"'. IIIIII '.ll..l..ll...l
signing'.I....-.ll...l.ll...'..l.-t'.OUI......-. llllll s
Signalization....eeceveccencccncncnsce teesesresnansceseed
Fencel.....'."... lllll -....III...II'.....l....‘l..lios N/A
Guardrail.l ...'O!....l'.......l."l.l'.'..‘..‘l.-.l...$ 35'000
Rip Rap or Slope ProteCtion. ccessecessscsenossasscaread 10,000
Other Const. Items (8.5%).............................s 255,000
MObilization- e ® @8 @009 ¢ 0 08 006 0P e IE e ® % P 9 @8 & 80 909 50 a & @0 a a0 Os 135'000

$

10% Eng. & cont. e 9 8 00008 8@ % 8 8 W lIIl-.III.. CRCEE B BN B ) 325.000
Total Construction Cost.cecoccecvecses ceesesasnsesss$83,590,000
Prelj—rﬂina; E Engineering (10%) a e o ¢ 2o II. *« ® 92 9 " 9 0 0BV BRSO » o 5 4 8 ® 00 .s 325’000

TOTAL SECTION CosTcoocto'.-cc ...... to...0..00-!...i..ul.lo.$6'430,000




COST DATA SHEET
SECTION III

PROJECT:_State Route From 0.6tk (0.4%1 mile outh of Clinch

River to 0.5k (0.3% mile) North of Perimeter Road

2€7.2m/25.8m/45m
LENGTH: __2.6% k (1.6% miles) CROSS SECTION:(2@ 24'/B4'/150’)

- ":,.-g; v

Right-of-Way

Land, Improvements, and Damages ( 5.75% Hectares) '
(14.221 Acres)lllll..ls 102’000
3,000

Incidentals. (33 Tracts )icvaceevescscsacnnrsscsasaseres$
Relocation Payments ( 0 Residences).....c.seceasesese$ N/A
( O Businesses)
( O Non-Profits)

Total Right-Of-way Costl-..ooa-ltoccl-ooo.o-n-nlls 105,000

Utility Relocation

Rej.m.bursa.ble---o-o----.--o-. ----- © 90 a9 009800000 ao.-.s 15'000
Non-.Rej—mbursableutl.-o-.ctoco.ooouo.o.l.o-o.o..cl.no-os 40:009

Total Adjustment Cost.l".l....I..'ll..'.l.......s 55'000

Construction

Clear and Grubbingooooo.col-.ooon.-nn'lnol ------ l..ll.$ 35'000

Earthwork........ R esecscssessssascscsscesd 940,000
Pavement RemOVAl...ccceecococorsossccscsscscscsiossssaacsd 30,000
Drainage..ccccececesecsssrssacsonssssscssssssassossasananns $ 280,000
StructureS.ccoesesecs. tecsesessssensccsnccrevassacacssess 3,580,000

Railroad CroSsSing..cscesscccsssscsscssssoscassssossnsees$ N/A
Paving....... .o «e..581,655,000
Retaining Walls....coceeeecseocccsccssososcsscassnsses 40,000
Maintenance of TraffiC...cecceveeccce T 100,000
TOPSOLileeeevennnns R LRt consdienas Ceeen 22,000
Seeding...iccsenesnsncnssncas cesccasarsssesessravacens 18,000
S0dding..cesceesccccsserssossosssssasasccsansasssssansos 10,000

Sig’!‘inglQ-00.....l...ll...l.ll'll...'ll..l..ll...l..ll 25'000
N/A

15,000
390,000
25,000
635,000
315,000

810,000

..... @ 5 ® 8 00 02 Q0 OO OO S O8N E 00 e LIS e

$
$
$
$
$
Signalization......... e etsdsecssscasastnsssestsssasnaes®
FenceI.. ..... 9 ® 9 5 0 O 9 5 6 5O S 40P GO O OSSO S E S DS ..III.l.ls
GUALATrail.ccccesevecccsonsencassconsasacssasossaosnscass
Rip Rap or Slope Protection.......c.es Y -
Other Const. Items (8.5%).cceicecccccccccecsnsasacases$
Mobilization..ccecocsersoonscsssososcccsascsanons seacssesresd

10% Eng- &Contc lollootqg;in-.oon-;'ulocilci‘a..--s

Total Construction Cost..csevveccsoccrcoasnes - $8,925,000

Preliminary Engineering (10%)...... ceceseaccane eenasssanssed 810,000

TOTAL SECTION COST.¢ccveececccccsccsoccns ceesseccnnas cee=e0+4.59,895,000




COST DATA SHEET
SECTION V

PROJECT: State Route 58/95. From State Route 327 (Blair Road)to
D.84k (0.5+ Mile) South of State Route 95
287.2m/25.2m/45m
LENGTH: _0.6% k (0.4%+ miles) CROSS SECTION: (2@ 24'/84°/150')

Right-of-Way

Land, Improvements, and Damages ( 0 Hectares) ' )
( 0 ACres)esccecsssd N/A
Incidentals.( O Tracts T R ERRE R N/A
Relocation Payments ( 0 Residences)..................$____HLL___
0 Businesses)
( 0 Non-Profits)

TOtal Right—Of—Way COSt.......-.-...........-....s N/A

Vtility Relocation

Rej-mbursable ------- e s ee 00 s e o0 e e v e oo-.o-'llblnaos N/A
Non—Rej-mbursableocoovn-lo.cooolcnco.to.oo.-n-..nu.oooos

Total Adjustment Costilooon.lot.n.oo.lo.t-....llls N/A

Construction
Clear and Grubbing.cceseces e SeTele B EwET wae ceassessnetsssd 5,000
Earthwork...'..0.......'.!.'..... IIIIIIIIII ...’.ll.li.s 60’000
Pavement Removal...... .o olbiers BiAENEE BB b teasassesasaass S 10,000
Drainage..c.ceceeoe v e e BaEeE PR edieie e pw e g A S 75,000
StIUCEUTES e e e veoecsoscsassssannsanannsss R .~ .e$ N/A
Railroad Crossing...ceceescesscseacs §ra Sk v e eond, IS $ N/A
PaVing..cceceeccascsccssccncnncnnse ¢ $araeE wee teeensseceased 225,000
Retaining WallS...ceeosceveancnnss ST S e e SRS N/A
Maintenance of Traffic..ccovevvrssscnces celae & sem A S e $ 20,000
TOPSBOil.ecevecssvoncannsanranans e e e PR TN 3,000
Seeding.ceceoecocososssscssanrasasannanns v inasseed 2,000
sodding......-.:"..l...'.'....b..I‘.I..-.l.ll-l. llllll $ 3,000

Signing........l......... llllllll O.ll.-.l..llll...l‘.ﬁs 2,000
sig’lalizationt a ® o9 09890 &8 4 8 F % 4 B 8 8 B 8B 8BS % 9 " ® 4 8B . & .$ N/A
Fencel.. ....... ..'CQ.'.DIQ.'OII...Il..'.'ll'l‘...ll.lls N/A
Guardrail. " s ® 08 % ¥ &0 o 0 v e 8 08 00 @8 8 o0 o 6 5 0606 P P OGO S B e &8 a6 8 09 .s 75'000
Rip Rap or Slope ProteCtiON.:esececsosvccccosssacsossed N/A
Other Const. Items (8.5%) o ¢ 0 0 e 9 aon o o0 b 08 8o 8 o a e s o9 Is 45'000
Hobilizﬂtiono o e " w8 000 008 oo 0@ s 58 e 0 0060008 00 e 9o 00 &8 9506008 68 Is 25,000
10% Eng. & Cont. s 9 65 0 6 08B P OSSR o s ae ® 8 v OO o8 S * & .s 55‘000
$
$
$

Total Construction CoSt...c.eceacecccancccns cecee 605,000

Preliminary Engineering (10%)......... cevescesessasacracsss 55,000

TOTAL SECTION COST ..... 9 ® 08 9 000 TS & e e s 90 e s D * » o 888 e 8 0 00 660'000
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APPENDIX B

Exercise 4

p. 4-17 - 4-21
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HORIZONTAL CIRCULAR CURVES

D = Degree of curve, arc definition Pl.
" < ;1(OR4)
D. = Degree of curve, chord definition / \<
L = Length of curve from P.C. to P.T. #
c = Length of sub-chord
£ = Length of arc fér sub-chord
d = Central angle for sub-chord

I or A = Angle of interior or delta

¢
D 5,729.58
R

. - 50

Radius by chord definition, R = ————
sinl/2D
T =R tan (I/2)
L=Rl——n——:l(100) NOT TO SCALE
180 D
LC=2R sin(1/2)
c=2Rsin(d/2)
d=1D/100
M=R[1-cos(1/2)]
E=R ! -1
cos(1/2)
Area of sector = RL_»D Rl
360 et
nR*1 RZsinl
Area of segment = - a b c
gmen 360 2 2
Area between curve and tangents = R(T— L/ 2) N
_ AC

R R

2 sin (a+Db) . . R R
Equation of a circle, X +Y =R o | 2a







HORIZONTAL SPIRAL CURVES

T.S. — Tangent to spiral
S.C. - Spiral to curve
C.S. - Curve to spiral
S.T. — Spiral to tangent
Tg — Spiral tangent

X - Distance along tangent from T.S. to
point at right angle to S.C.

Y - Right angle distance from tangent to S.C.

LT - Long tangent (spiral)
ST - Short tangent (spiral)
Lg - Length of spiral (arc)

LC - Long chord

q - Distance along tangent to a point at right
angle to ghost be (marginally less than Lg/2)

P — Distance from tangent that the curve (ghost bc)
has been offset

T, — Circular curve tangent

CPI- Circular curve P.I

SPI — Spiral curve P.I.

P.I. — Point of intersection of curve tangents
L, — Length of circular curve

L - Length of curve system — T.S. to S.T.

B+







APPENDIX C

Exercise 7

p. 7-2






AASHTO—Geometric Design of Highways and Streets

Metric US Customary
Stopping Rate of vertical Ly, Stopping Rate of vertical |
Design sight curvature, K? Design sight curvature, K*
(Skpe?hd) distance ?Pe?g distance
m (m) Calculated  Design mp (ft) Calculated Design
20 20 0.6 1 15 80 3.0 3
30 35 1.9 2 20 115 6.1 7
40 50 3.8 4 25 155 11.1 12
50 65 6.4 7 30 200 18.5 19
60 85 11.0 11 35 250 29.0 29
70 105 16.8 17 40 305 43.1 44
80 130 25.7 26 45 360 60.1 61
90 160 38.9 39 50 425 83.7 84
100 185 52.0 52 55 495 113.5 114
110 220 73.6 74 60 570 150.6 151
120 250 95.0 95 65 645 192.8 193 .
130 285 123.4 124 70 730 246.9 247
75 820 311.6 312
80 910 383.7 384

intersecting grades (4). K = L/4

Rate of vertical curvature, K, is the length of curve per percent algebraic difference in

Exhibit 3-72. Design Controls for Stopping Sight Distance and for Crest Vertical Curves

Metric US Customary
Rate of Rate of
vertical vertical
Design speed Passing sight curvature, K* || Design speed Passing sight curvature, K*

(km/h) distance (m) design (mph) distance (ft) design
30 200 46 20 710 180
40 270 84 25 ‘900 289
50 345 138 30 1090 424
60 410 195 35 1280 585
70 485 272 40 1470 772
80 540 338 45 1625 943
90 615 438 50 1835 1203
100 670 520 55 1985 1407
110 730 617 60 2135 1628
120 775 695 65 2285 1865
130 815 769 70 2480 2197
75 2580 2377
80 2680 2565

Note: *Rate of vertical curvature, K, is the length of curve per percent algebraic difference in

intersecting grades (4). K = L/4

Exhibit 3-73, Design Controls for Crest Vertical Curves Based on Passing Sight Distance

Generally, it is impractical to design crest vertical curves to provide for passing sight
distance because of high cost where crest cuts are involved and the difficulty of fitting the
resulting long vertical curves to the terrain, particularly for high-speed roads. Passing sight
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Elements of Design

Metric US Customary
Design Stgizﬂltng Rate of vertical Design St:igﬂltng Rate of vertical
speed distance curvature, K* speed distance curvature, K°
(km/h) (m) Calculated Design | (mph) (ft) Calculated  Design
20 20 21 3 15 80 9.4 10
30 35 5.1 6 20 115 16.5 17
40 50 8.5 9 25 155 25.5 26
50 65 12.2 13 30 200 36.4 37
60 85 17.3 18 35 250 49.0 49
70 105 22.6 23 40 305 63.4 64
80 130 294 30 45 360 . 78.1 79
90 160 37.6 38 50 425 95.7 96
100 185 44.6 45 55 495 114.9 115
110 220 54.4 55 60 570 135.7 136
120 250 62.8 63 65 645 156.5 157
130 285 72.7 73 70 730 180.3 181
75 820 205.6 206
80 910 231.0 231

® Rate of vertical curvature, K, is the length of curve (m) per percent algebraic difference

intersecting grades (4). K = L/A

Exhibit 3-75. Design Controls for Sag Vertical Curves

Sight Distance at Undercrossings

Sight distance on the highway through a grade separation should be at least as long as the
minimum stopping sight distance and preferably longer. Design of the vertical alignment is the
Same as at any other point on the highway except in some cases of sag vertical curves
underpassing a structure as illustrated in Exhibit 3-76. While not a frequent problem, the structure
fascia may cut the line of sight and limit the sight distance to less that otherwise is attainable. It is
generally practical to provide the minimum length of sag vertical curve discussed above at grade
separation structures, and gven where the recommended grades are exceeded, the sight distance
should not need to be reduced below the minimum recommended values for stopping sight
distance.

For some conditions, the designer may wish to check the available sight distance at an
undercrossing, such as at a two-lane undercrossing without ramps where it would be desirable to

provide passing sight distance. Such checks are best made graphically on the profile, but may be
performed through computations.
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APPENDIX D

Exercise 9

p. 9-4 — 9-10






vz-51-100y[0-s1-01

WZG m_um—J Qumwumlmo Troy-ECP $307d4 335 ‘YIESLIND ONY ACIS3I0 AYENA TYNQILIAOY 203 @
Ihug m*qg—LUwI P T-FT-1004 GAY I=35-1500 TOM[wveD ONYO4TIS 33T LILeATTEsToTT o
401331702 SNTIBYA LNINIAYY DN SRIACIS — AOILI3S INYT XIS ¥ 404 ACAININ 1334 b5 ADRILIN L334 By @
SY HITS SINZALYZNL 373164 MCYHYN 1v123¢S kC4 J3uIIISNG2 38 QTNOHS HIGIH 1] L A T .4 L LR LITATY 3 3
ANY1 9 ANV b 14 NYHL SSE° WY Lthi S300188 TV C3GNSYIN AIYILRT Ry SY  CSONIQVCT ava 335 181 »e 15 " 62 ced NV NYIL 1437 v HSITIOYLSS OL k0 3DNIYEC
oo e = 02-5H 40 T18v4v: ifw IbY 90 301S M2¥T AO 3DVFHYSTD U334 € 1YET LY - BLE ATATAIN JLVAITEIYA L §¥ HIAS SNOILIONGS 3543AQv 314133d5 830NN C3sr
SOEVONYLS NOIS3d 301083 10N CC A3HL 41 :N3h33Y1d36 83 IRINZOIM 3LYALLIG 404 A3MICISACI — — 29 ATA T1E ONY 11 NSL3A ONIDWTH $36CTS  CITETNISIC 3dv S201S 119
38 Q1IOWS S2CCIMA 1217 HIY3 NO 3OMYHYIIZ 1334 2 SN1¢ Avh 0313ATL ZHL 3 =
STUTLEIIERTES 4T SNENLNTSS: 40 HIG1M ML GL WNOJ 45731 17 HLOJA ¥ CAY HIDVIMLS “WHAIONWLS SLvNC3CY ocr 3ova zzs | . . % 53300 /69 3974 2351 NOI53Q TWI[AGNGII NY H0 L¥vd ¥ St 03Q1ACKe
TRORIUKEL 4T TLVLD SAVH QVEML AZHL 35714 N NIWR3d OL S3SGIE INILSDX3 203 @ - . T L] 38 NYD SININIAGHAD HINS S4IHY SIINWISIQ LHOIS LELVIEQ ¥0 SIARRI
z 4 & TPANGZIBOH d3LLTTS 40 57 FHL HC AGILOTGLSIM ON 38 CINOHS IsTHL
o . 3781217497 S¥ HICIA * [ 6 “NOIS3Q NI O3S 33 QTNOHS LYHL IINYLSIC LWIIS WAAINIM ONY SRISVY 3AMDD
SETAHL 1°£4 af BHlZoa=fiATD CAYACYON HIYORJdY JHL 40 HLOIA 1104 3ML CL tr [ ¥ i ) 40 SANTYA ANILINIT 3L SIHSITAYLSI 033eS NGISIQ GALZIS I WOOWLY D
T 5 1TvHs TITHRE TELfL11IBYHEY ONY ASA NCA HLIOLA HYETD ANKINIA THL ~ 2L
SaRTERnT OT.5H e3d ASA1T30 38 VIVHS SI0CTHE 0ILYLITIOTHIY nv MM @ ] LI NpTUNEE TTE 1004 ¥34 1004 (2°0 40 IINIEILJ10 IvaE30 Y
" el A AY 2 IN 177 N AYd AIMOYC] INY [CINOHS =HL 40 075 3HL Ol
“INCZ §9313 ML 3TISLCG SE1ITTILN FHL 3LvI0ARCSIY 0L 1431313408 h = . a3y M5 133 Y N 10 5300 M @
38 TIHS Avd-s0-1HO1N ROAINIA S0Z10NK ay S3ILITLIA Qirces ey Al Q@ aaseki=s i 2 $3¢075 KIL1G 30150YCH 40 971GMACH ¥C4 ¥T1-5-1C0H TNIMYHQ Sevanus 225 (&
cid
“INCZ_ &V SMT4 AW (373Avel T@ T INIPAYINL AND XA0 IIIEES
TIWHS AYH-30-1HOIE RORINIA “3ASOANI 3dv $31117110 ONQwS Z:08Y 68 a1 @) 0% ar_] Qe 3 <G33d4S NOIS3C NIAID ¥O) CAY *$34G7S 1714 40 30L ERY $33075 LMD 4G oOL KO CNIONAGN ‘$3T@YL
Rl (] nm 11-5- 1-5-1 ¥l Y] WANY, 3
F331414 SANd SINTT 30T S1 AVE-J0-SMST 3TEveIsIc Q) (Hg) $033dS NO1530 SQYVYANYLS NJIS3Q 34075 1N3 INY 1114 a03 811-5-100M QR T1-5-100Y SINIAVAD JevaNVLS 335
2002 SQYYANYLS NIIS3A-S13TULS ONV_SQVOY “$3NCZ Y313 NI NOLLITREQINI vIMINNd KQd 2602
- - " " SOvoH. 3 - ~5=1C
“0IHSYY - *3CIND NG[S3C 301STYON. OLMSYY 3ML CL 30vA 36 05Ty Qnoks 3m3wsde O (D ¥01337762 3RV 9 ONV b 11 378vL O O e e o I T e e ©
“QALON 3STMH3HIC SSITN 1002 OLHSYY  'S1I3LS O4Y SAVAHOIH 40 N5ISIG . W t3 - - Y
S1L3A02S MO A3170d Y. AOHA JuY ONINYNG SIHL 10 OL 03BMIAIY SEIMMN ¥ @) NIy ¥4 € ¥0 3 '8 v sTIva0 335
“t002 “IN3AIIYIS MTHCHIND TvIMdrL HCH SINIUYHQ TwrINvAS IlwmGuvnd 235 (T)
*OLHSTY . *SITINLS ONY SATAHOTH 40 NOISZG [4LI03D NO A317°0d Y. 01 30m 07 Tam | TANNEN
38 0I00MS IINZ¥3i3y "LITHS SIML NO CILIADD LON SNOLLIONOD J1413%¢s 408 S3LONLOOS
o¢ ANL170Y
S3LON TYYINIO o)) [ELER
(Hd ) N1vyyal
Q3345 NOIS3IC WININIW 40 3daL

g Ivi3a

19ZF 30vd 33S) SQVOY 3013371700
YNy ¥04 mn.wuwn_wmamz«m.u_._wmn WIWINIW

NOILJ33S Q3LVvA31343dNS

Al

4 035103y

ONIONMOH ON —

2 11vl3a

i.

30ve08ns

3qveaans ——

{onloio |
Hliadud
L]

4 3gvEDENS

Iaved QINSINGS

=——_1

|
_|..[-L
s oy 7 s
ONIONNCE b |
7 a01s w01 1OnT
= 1 Ot OO 4
- | Tourawnow v _|..|w.|-|_
Q3Ave b/ 3 Q3AYd .0/, 3 — .
G BT 3 e o
g 1Ivi3a

ﬂmnqmumjw

ONNIND ONILSIXI NOIL1J3S LNIINVL

e

VAN

M1ONTDE

v

— 2Qvy08NS

arICHD INILSIXI

v 11vLi3g
n.m>.4|a|.||ﬁ1
av ——ONICNOY = 3qvenans
oNIgNNOY M

NYIQ3N HLOIN 2T8VIEVA (1) = \

- NGz 473 (1) |

_ Q291n07y
ONIINTOE CN —

3

T2-S1-74 §3)97d3d
CE T = - T







SNYIO3W 03553¥d3Q 169 30vc 335) NIISIO TIIKINGII NY 40 Lutd ¥ ST
HLIM SAYMHOIH Q3C1AQHd TA NYD SINIAJAORGRD HONS W3HA SIHUTLSIC IHCIS 431v3dD WD
W IY3LEY S3/8N3 TYANOZ[MOW RILLYTd 40 35N ML NO ACILI(HLSIE GN 3A CTIOHS 3W3HL
o “N9153G K1 0350 38 CICHS L7HL 30VYLSIQ LHOIS AWIINIM QuY SAIQv¥ 3akn3 vzr | 3aEM3 73ILMEA 18363 sC3 1WA L9
ANV 9 ONY b 46 S3TYA ONILIALT ML SIHSITBYLST 0FIFS NIIS30 0213373 IHL HEAOHLIY @u ~ = i -
SQYVANVLS NIIS3d ING11D35 NTT AlS ¥ D4 ACKINIM 1333 ¥9 wWIATA 1324 90 (B) 6pp 30Yd 335 ("13) 3INYLSIC LHSIS ONISSYd AMA] 41A
LVAKCARN KL A5 LALHLLYEED INYT AEAL L33Y T HSITAVLS3 CL 4O SEYNIYEQ 1UL1IISYS OfZ_Z9vd T35 A0 WILIYE, A A LA ATRINIA
g . €L SY HINS SNO1LIQUOY ISHIAGY I(4133¢S WIANT Q3SE 39 Am 742 3974 335 3ANND 7011834 1S38D - -

L2152 ONT4JOLS sal in

TEErTEL i3 LIVAE Lty ONY T:9 A3ZWL3A CNIONYE S3c015 ©3Tase($30 v s3eats 123 (D TRTTET o
_ = svy i
ey 3w T >
“SEIHIMCIH 1IN T7ACkddY WIGH 834 S311A 05 OL OF 4 Favk IHL NI ATIVHINES 3uy 5033¢s wo(s30 nvawn (D) MIvEREL SRoRIYLTON e
ThH4 -- NOISIAZY LONIN O . . olp 3974 33S NIvdE3L ON1TI0E . 520val
1003 83¢ 1004 10°0 4G IINIAAA410 B [ Yo
J1vERIOTY Ky CI20K3 LON VIYHS LNMOATC ATNOYGH CRY B30TIOHS 3L J6 S i () < ‘. ~Iv§E3l 13A31
“63¢075 H3L10 3A1SCYOE 40 THUICNNOY kG4 ¥11-5-100Y ONlAvad Ouvanels 335 (B 5 i  NIvad3L SNONTVANON
505-Tiv $20vd 335 'YIMILIED Y 239VOIND NG1S30 NYEMT TWHGIL100Y ¥D4 “NIngYINL osp 39vd 335 < B 5 Wlves3L ON1TI0E % S$30vds
“gnL3HYA L3RI/ Yd CNY SHINGIS ST HINS SLNIALTTRL J9CIaE 413 34 191335 Qv *S34075 114 40 304 QU §3075 102 40 401 NG INIONTOY = [SEFTETIRELEN] vl g X
VGHHY WII34S Y04 GIMIALTIGT 38 QINCHS SIOTIXT NOBRYH *IwNSTI1 nINIAND S3MvL 76075 103 Ghw TILJ B0 911-5-1008 CNY 11-5-1008 Sonlav0 Gavanvls 335 (2 3
v §v "SONIQYC? OZ-SH LS¥31 Lv W11sCkd LON 00 ASHL J1 LNTAIYIIE w1 SMINIOI ) - % TITE WA BS°D (141 STI0%E ACRIALA
3LYATLT" ¥03 €3x3A15KNT 3 TTCHS S22C148 T3ITIS HOYE NO 3ONYNTITE 1334 2 5307 wv3N3 cpl 39vd 335 = = 2 T
Shle Ave C313AVEL 3WL 30 HLOTK THL Q1 Tv303 I5¥I1 1Y HIQIA ¥ Q¥ WiDI3NS NC NOJLWANGANI NIHLYNJ 234 2007 CLWSYY . 32100 ACISIT FCISOVCH. IHL 39vd 3 == 590! 2'S AW 99°C (°1d1 SQIQYE WIKINIR
90197645 3170030y TATH GTIGHS Tk 339 N1 NIvAZH 0L S30QINR 2Lt 803 @ 335 -21-5-100N ONIAYHD 0SYCNYAS AONS GINIAELIO ZA WS MAOIA 3GZ w31 (© = sost | os11 T3Ts avA 5370 1131 SA1GYE WOHININ
“31av31Tddy ) P B = = - —
Sy HLOIK BZOVIOHS 3173 8O ANNI-0L-B¥T) *ATRGYQE HIYOHdoy 3HL 30 HIGIK T3 oNLONNOY k04 0 80 72 " .umw.__““u”u.ww ® £ £ 03 S5 1114 a3 — (033dS NOIS3Q NIAID ¥0d)
341 01 19202 38 11vHS S3O01:8 O3LYLITIEVHIN ONV AZN_¥0J HLQIA BYI12 WIATNIR -9~
L oNl0r01 GZ-5H Ho3 QINGISIE 8 TITHS 53IGIYY GIITLIIIAVHIN ONT AN T (D SONINTEQ QEvONTLS TiveGyY1a CNY LN3A3I¥T4 TIveOwyna %04 3 10ve3d 335 (T) (HdW) $Q33¢$ NO1S3C SQHVANVLS NIIS3Q
1334 AINZSL 51 1334 NIIL4T4 577c SINIT 307S 5[ ATR-J0-1HOIM 31@VHISHE D SILONLOOS @ SQHVONVLS N9IS30 - IVIH3LHVY 3NV 9 Ny v "I1 378vL
‘z00z
“QLHSTY  “33ICS NOISIO 20150v0r  3HL OL 0WA 38 0STY QIIOHS IWWISH (D
“03ILON SSIMMINLC SSITD 1002 ‘OLWSYY .°SLIIMLS QMY SATNHOIH 40 NOIS3G
J14L3A039 NG AJ1T0d ¥. Obd 3dv ONTHYEQ STHL MO Gi J38u3idu S¥39ANN 30ve (@) z STONT ¥ LNNOAN
SINFNIITTs TETHONYNG IrI[uAL HOS SOKINYSQ QMYONYLS IlveOuvnd 335 (7) 03 ] IN11138 a 11vi3a
G 13A31
S3LON TvH3INID THan
Q3345 N91S30 NIVHY3IL 40 3Jdal

® (gpy 39vd 33S) nmssma
$Q33dS N9IS3A IvHNY
030NIWNOD3Y 1 318vL

NOILJ3S 03LVAITIY3LNS

2

Q3= [NQ3e
ONIONNOs ON

IqvHOES

2z

R T L e
=

J 11Ivli3d

ﬂ 3gvaoEns

I 1 3a1s WOIK 7 T
2015 MW N IOEN e INLONDY b thidwng v
INIONMOY 7 i b
T IR f = -
g 7lvi3a
/y
B Mmaqmum:m
NOIL1O3S LN3INVL _ mmm——e
ANNDYA Telisted _
e o T
J b L
v 1Ivi3d
— 30v40837S

| . ~ 30vH) G3HSINLA
onlaNmOy

ces

INTONNE

LSS LSS e QzyIN03IN
ONIONNQY 28—

FETUP]

HLGLA 3°9TIEYA

¥-$1-0d 5337743
CLIIMS WIN 120-GT-DU A3k

D._,







G-SL-10Qy |z0-s1-0l
s SNONTVLNAOA
NY[QIN 03S53Ha30 e L] ©169 30ve 335 NOISIA “¥II/ONOTE Nv 40 Lave ¥
NI 0z ¥ pos - Sv 0301A04 38 vI S11.INTAOMINL HONS 3WIMW SIONVLSIT LIWOIS ¥ILyied WO
HLIM SAVM33Hd = vy S2A4N3 IVINCZIEOH ¥311v3d 40 357 SHL NO NOILSTHLS3Y ON 33 JTNOHS eI
SQYVANYLS N91S3d CHaN) *N31530 NI GISM 38 QTOHS LYWL SDNVLSIQ LHOIS WRAINIW Cov SNIQVY AuNI
033d4S NOIS3Q NO1LYJ01 30 $307wA SNILIALY 3HL STHSITAVASZ G33dS N91S3T 031I213S 3HL HORCHLTY
VEILYANELEHTHL JC LUZRLEYCES HOWINIA LWELSAS ILVLSEILNI-SOUVINTLS NIvdeZL SMONIVLATON NI 1<33¥3 S3QVHONMOQ AVR-3+C 804 ONV S23vdd
flli et . 0 NOISIO NG A217Ce 7. §.GIWSYY 40 NCILIO3 INIED WL 335 'SELvLS¥3LN 203 £3L1974 40 350 FHL S30071D3ud 11.3Ac0TIAIT IHIHM Sy3wy nv@yn NT S35v]
R (205 39vd 33S) SAVMIINS 404 CONIYEVI LNINIAVE ONY ONINSIS S¥ HIMS INIulx3 w04 03SH 38 AWY NHOHS 30T¥A ZHL NYHL §3=33L5 IN3D¥53 N0 s3Cves @
S$333dS N9IS30 WANWINIAN ~ ) W EIS NG
, SINSALYI¥L 3201E8 KOMNTN 1Y1D3dS HO4 CIUIQISNOY 38 0INCHS HLGIN 77N NVHL SS *S¥30INOHS 3AJSNI_3AIN.
S A o 1 378vL 39 LYHL $300189 17v 3uNSY3A ATE3LNT NY SV “SCNIQVOT 0Z-SH 40 378yav] LON 3V 1004 27 ONIST AFH# 1374 »3 38 0L S HLAIM NYIGIW ANAINIW "SHZQINOHS
- 5 ol §0 3015 HIY3 10 201Y¥v3T) 1334 € 1SY3T Lv 301AO%a LON 00 AZHL 41 IKIAZIYId3d b0 N A1 o 0 N3 o 2 o1 HLGIR NYIOZA RORINIA
ONINIQIM 3LWA11A 202 03=301SNO3 38 GINOWS S3001¢3 3015 HIV3 NO 3INVEVZTD 1324 305N 210 1334 2 901N KIHW 1333 6y 28 0L ST HLGTA WYLOIN wINIA . (@)
e 2 S07d AVM QI1ZAVAL 3HL 45 RLQIN 3HL GL AYNG3 15V LV HLZIA ¥ O57 ©1G04 £3d 1004 10°0 40 3INIn23410 31vedI9IV
35 100K S INeLG GNYONYLS 325 NO1LvAZT38340S HLAL3u1S TLv707Qv 3AVH 010QHS A2HL “30%7¢ 1 RIva3d OL S3001¥8 OK1LSIX3 803 @ NV 0330x2 LON 1IVHS INIAZAVY AVMQVO¥ ONY ¥20INOHS 3ML 40 53cCis L &
7 s Fl “27872011ddY Sv HLOIA H2QWTHS 1303 xG A¥13-CL-8EN] "AYNOYCY HOVO¥dav 3JHL 20 HIGIM . 511G o N1GNNO. R UL N
i35 2 1 3 3974 361 0L N33 38 TOTHS $30Q1%8 Q3LYLITIEVHIN ONY 434 403 HIGI4 E¥31D AIAINIA §34075 H3LIC JOISCYCE 40 INIGNAOY HO3 VI1-S-100¥ ONIHTED G¥¥INILS 335
c1s 3ova 735 |+ v " s | % SIGVESARAIXON 381 TONIQVOT 07-SH ¥G3 GINOIS3A 3@ 1WHS S3AC1¥@ 3LYLITIEVKIY Okv AN 1 Q) INIALYIYL 10D 308 WIDIHS
. 5 : e L e ONv *S3¢075 1714 40 301 ONY S340T$ IND 40 401 NO INIGNMOY “S378Y1
e 4333 MNIUL SMIE T 2405 ST ATH-0-LHITE m._méwmwm ® 24075 107 XY 1114 ¥03 811-5-10CH ONV 11-S-1008 SONINTMO O¥QNWLS 335 (D)
0 r g ‘200
P VA . ATAINTN .
312 ¥V §¥ 3 ’ - e {OLHSYY . °30IN5 NOISIA 31SOVOM. SHL OL 30WA 38 0S7v QI03KE IWm:TI @ P, 015 D152 NEMNZWN uwﬂuumm
7 = . TET NO1Lvhs! 23HLE Fild *OLHSYY . * 9 NOIS3: 90% . 2
211 39va 335 § 0CL ZoNv1S10 LKOIS ON1da01S ATAINIR *Q3LCN 3SINMIMLG SSIINN ‘1002 OLHSYY . 'SLIJLS ONY SAVAHOIM 30 N21530 “Z1-S-100v ONIATC QHYANVAS WOMI OINIW¥ILIQ 38 TIVHS WIOI 3N07 wv31s (@
gal 3o¥e- 355 c281 “spn EBO°C 0 Tpab TCICWH AOmIMIN J18L300 NG AJI11Cd Y. WO¥4 3¥Y ONIMY¥O SIHL NO OL JzM¥343¥ SE¥IQAN 30vd @
A (033dS N9IS3A NIAID H¥O4) 1002 "OLHSYY - *SL33YLS ONV SAVAHOIH 40 NOIS30 STHLIAD39 ND AJII0d V. OL ® INTONNDY ¥04 0 ¥0 *D '8 v S1IvLIC Hm ®
30vA 3 gl IINTY3 *13z HL N M3A0I LON SNCILIONOD 3 234 N TINIRIIVIG TLvHOEVND IWOIdAL 804 SONIRVYNO QYVONTLS 117y047ND S
(Han! S0334S NO1530 SQMYONYLS NOIS3d OvA 33 0OHS 3IN3W343Y CLIIHS SIHL A 03MIATI L LIONOD 31410345 824 | 1 Lvaas LAl 1 1 @©
@ SQYYONYLS NOIS3Q - AvM33yd 11 378vl S3ILON TVH3INID S3LONLOOS
Q0 1Ivi3a
NOILJ3S @31vA313d3dNsS o

VU0 —

02y
ONIONMO¥ ON—

a3xt
4/4 10°0 3 b 4 y

J 71vl3g
33749 QIHSINGS —

|l = |
IS HOIH = Tibe % 33IS K01 301S HOTH 7.

anignos b 7| - = ONICNMOY ¥ ONIQNT0E ¥ . | an:.umam

| S — [ I e | maa-V____
a3Avd 7/ @ a3Avd b/ 03 2 ™ 3a1s ot
i } IMIONNOY 7 =
- - Q3avg 01/.21 03ave Qfs.21 £ h =
et L L |
ONAO¥D ONILSTX3 g 11v13ag

35

NOILD3S LNIINVL 3avE0805

~— 3TvYIRNS

QONNJYD INLLSIXE

T |

il | 8 | |
30V OIHSINII— ._||./| Lo v 1lvi3d
A M _anizras e ON[ONTOH  F |~._| 1
vz | Q3Avd .7/ 3 q3IAvg L7700 Tz
: ¢ Q3nve .01/.21 a3rva o1/ 21 [ " ~ 30vanens

NY]Q3N HLJIM 378VIsvA

| —

@ G3:1N03s
INIENDJE ON —

5-SL-Cd SIIN=ze

P-3







9-S1-10QY [20-s1-0f

Y30NOHS HLIM
SNOILI3S
Y¥3L1ND ONV 8yND
T¥IdAL

SOLTINOSEATEL 4O LEEmiEvaIn
IIERENNNL 40 BLVAE

"Q381N03Y4 LON IYAD¥ddY

YAH3 -~ NOISIA3M ¥ONIn O

*HIOIM AYNIALS
03S1A38  :C1-16-2 A8 O
o9

“LIIHS WIN

-04 $3I¥ 43
20-61-01 "AZM

SHIAWONS ¥03 11vL3Q NOILVAITINILNS
301s 801
PR L

el ——
—— Sl
m 51 BIADE
e 0 'TF

3a1S #O1H
=35 5¢ v

474 10°0 20
3333410 J1veRInTY
Nv 0330%3 10N TIVHS

13uN1N3 ML N1 NYT JldIval
HONOYHL ¥ SV Q35N 38 AWA SUIQMOHS 3UIMM)

SH3QTINOHS 304 T1vL3Q NOILVAITINIdNS

3a1s 801

“EAr-ZOy ONY 8Ey-LEP SHIBHN
30¥4 1002 OINSTY -‘S133MLS ONY SAVAHDIH 20 ND1SIQ
21¥137035 NO AD1T0d V. 01 3a¥m 38 QWOHS IONIN3IIN
*133HS SIML NO QIWIADD LON SNOILIONOD D1413dS MOJ

SINYT ONI ¥¥vd
“3008

1334 3A14 40 AOMINIA ¥ 30 1IvHS 1TWA30IS "SMND 0350408d
20 HLQIA WONI XIS 3HL 3ONTIND LON TIWHS HLOIK XIve3als

SAIVM3ATS

*OlLiinede 0 10N TS
SaNND WHLINIA °SBWND ON1dOTS 38 11IA sawn) nviow (D)

SE¥NI NYION

“13€ §1 AI NOI93Y NI 307

AOALXYA ML "340TS 1PC NWHL N3JIILS ¥ SINVHEVA
150D MO SNOTLI1uiS3H AyM-30-IHOIM 3u3nM SY3uv NI
370¥21ddy 34Y $3J0IS 1£2 ONY Al NOIDIH N1 WHIXVM
311 WY ONY 370vHIS30 3nv MALLYIE HO S3075 1'T

1981807703 3n1_351
3Ny WEINID ¥ SY *123rONd 01 1I3NdHd Ak TTLE
NDIS30 34075303 ONY 340TSXIVE 3L o b G

$34075

*319vy1$30 ANININ 1333 01 (F)
LNMISYI NOILINULSNOD

*180d3H ONINNYS
2ONVAQY 3ML NI 03141934s S¥ 38 111 waala 430vons I (D)

“34075 100471003 2070 HLIM 3IQWOMS

40 NOILYAIIN3NS s0a TI¥130 335 ‘WOILIIS_WITHAL
31 NO NMOHG 320715 3004718503 r0'3 361 20 30V NI
NIQTONS 3HL NO 035N IO OTRHE 1100441004 20°0) 3d01S
ININIAVA WL TN 31 4avEs waiuHi T SY 0350 38 awn
HIQINOHS THL FliNd HIEW 3Mi M1 F3se “SLOIF08d NO

$3d01S SSOMI ¥IQMNOHS

2002 ‘OLHSYY *.30IMD NOIS3IA 3Q1SAYOM. IHL ONY
$31¥35-35-1008 3H1 N1 ONDdvsd OHVONYLS 3L¥1dOHddY 335

Sy31yYve NYIQI ONV NO1LVATT3HI4NS
“SINVAMYA H3THHVN NY1O3
¥03 ‘2007 "OIMSYY .*3QING NO1$30 301SQVOM. 3HL ONY
$31435-35- 1008 FHL NI ONIMYHD QNYGNYLS 3LY1HOHAdY 335
INIWOT TV
“$537 80 MNOH 34 SITIA S HO4 3u¥ SNAILOIS 353

Q3345 N91S30

S3LON TVYIN3ID

NYIQ3N ON
kL Y aund ot ¥3L1N0 9 ANND 474 20°0
f /
= 7 Ty
f. Ihl.alrm_ 174 20°0 374 00 wa ol |
- —_— g ——
=i —~
@ | Al ELal Al v [y |
fimsll  AMaAFSYE w5 | lagiwans | 1ddvdl 31 43vEL 914381 21asEl  lsmTOe] | wts
15 34078 A T 21 ! W21 L2 & w21 T R
;)
@ swanzes  fa w_
AVA- J0-1HO1Y¥ .08 S @_
*3A11181HO¥d 3@ QVIOM SNOTLJIS ¥ICIA ¥03
SININIHINOTY AVA-20-LHOIH 30 1503 3HL 3ISAVIIE *370v317ddY LON 3UY JAOEY NMOHS
STv31dAL HIHI0 WL SSIINN O3ISN 38 01 1ON S1 NOT38 NHOHS ‘TvIIdAl -NYIGIM ON. 3!
310N
NVYIQW .b-.0
442070 LMD BN 3 - ¥3LLNO 1 BYND r 373 2070
e 1
e | 27 507 B
l_ | __ by 73 3070 = 74 100 _ ORI
e = ! et
N iyl ey
* rﬂﬂl L] w v nv I ELR] [ W e
Lms3| iwn3sYd _ HITTNOHS EIEELLE JI44vyL J1davHL S1david _nuu HE -
¥ Ju | .01 AT IR 51 -zl zoek-o 2t ' .2l D=8 T ol
2 b ] |
u:!um«ulr:m

L¥R-10- 13 1E . 26-.0R TN

NvIQW .91-.21

ﬂ.un._eun_._n). ¥3LLND % QNI —

o —
342000 373 20°0 it3 WS _ AN E,
[ s0s= 0 L
7Ty I NV v £ EL BT
LME3 | ININI5YE HEFTHHE J]14dvil Ildsvil | Wnie ] a0 Ilssvial L4d4¥HL H3I0WNAHS
LT30S 01 FAE TEN T .2l . ] N -2t .2t TLol-.4 .2 o1
3
L3
O ANFNESTE FAnEd
avh-A0-LW3IH . #071-,00% R
@
373 20°0 o~ H3LIND % GuMD )
o \ma__zun:m NYIOWN .81 HALLND T FHML \ﬁ 374 2070
354
PR ol
I\_ 00 T =
474 ¥0°0
Al -
f @ 3Ny ELLA) @
HATTI0NS 2 aavul J144vHL | 3nddvu DiddvEL | H3IOINOHS
0 . .2l % 2 § a T 2l ] TLol-w .ol |
3
1As 3| ENINISYS
s FET R 4¥M-40-LHI1Y 301
NYIOW .9t
BN, dF4 20°0 o~ M3LLND ¥ BN .
NS ; aneans ¥3LLND ¥ BHNI—, /4 20%0
i/4 zo78 Fara roe 3 pavg
A D viged =t l|:|_ Rkl .
e TR | _ IV ENA “hwn
313wkl 3| 4aval TN | i vesis a4Vl EYPELCTY 130G
] 2 T W21 1 21 T T t 1) ol-.F L2 T}
¥
" ANG 3] ANESTE LHI3EYE .._..L
BT T AVM-30-LHOTH .#ZI i0n s

®

D -4







APPENDIX E

Exercise 12

p. 12-5

p. 12-8 - 12-11
p.12-12 - 12-17






Exercise 12 p 12-5:

Transition Length, L:

L=W x S (for S > or = 45 mph)
S=60

W= 24-6 =18

L=18 x 60 =1080

1100’ is used
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APPENDIX F

Exercise 13
p. 13-10
p. 13-18






Exercise 13 p 13-10:

RDO1-SE-3

For 2-30’ curve, 4 lane road, 60 m.p.h.:
s.e.=.061 (6.1%)
Trans. Length = 325’

Length of spiral = 31099.79 -30774.79 = 325

Normal Crown Full Super
—F L] g L -F a -
/ 9
/ N\ 1
/ S
-.020  /-.020 o6l e

Rt. side, se transitions along full length of spiral
Alg. Diff. 6.1 —(-2.0) = 8.1

Lt. side, transition is shorter (31099.79 — 30935.29 = 164.5)
Alg. Diff. 6.1 -2.0=4.1
4.1/8.1 x 325 = 164.5







Exercise 13 p 13-18:

RDO1-SE-2

For 5-00’ curve, 50 mph, 4 lane road:
s.e.=.039 (3.9%)
Trans. Length = 215’

Lt. side, Trans = 33281.68 — 33066.68 = 215
Alg. Diff. 3.9-(-2.0)=5.9

Rt. side, Trans = 33281.68-33212.45= 69.23
Alg. Diff. 3.9-2.0=1.9
1.9/5.9 x 215 = 69.23

F-2







APPENDIX G

Exercise 15






Yardage Factor:

Earthwork cubic yardage (c.y.):
[(A1 + A2)/2 x L} /27
[(A1+A2)xL]/54

A1,A2 (sq. ft.)

L (ft.) distance between stations

27 cu. ft./cu.yd.

(A1+A2 )x Yardage Factor

Example, L=50
Y.F. =50/54 = .926
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DEPARTMENT OF TRANSPORTATION

HECKED RY. PROJECT. GRADINfGHagANTlEI/ES q ; COUNTY_&M‘L:
R740 1. 92| 2724 2%
(230 /43
450 ) | 2e0¢ 5l
[ 439 (Y | /o069 | 2877
kv | | /L3 /00
1 429 33| /793 AR
50| | 749 2577
/ /77 552 /420 | 200
g9 +o00] | 5% 272
\ 2/ 903 /571 21073
£50] | A5 ¢ 03
75 | /267 | /586 | 236Y
7Dtov] | 3G | 759
=_ 33 228A | /619 Sl
t)] | o | 1705
| 2, 2¢70 TR 22 16
9/400] | 2 /178 i
| /3 [ XY /632 | qg04
_ 01| /S 4029 _
| 24 S8 /660 | (0222
QL4001 ] & /4!
| 3/ 29 ] [ &9/ o722
150 | /7 A¥ [
| [ & &3 ! 7677 11396
Qo0 | 12 S L
| o 920 (707 [221¢6
+60| | (% <34 '
O oo /7207 | 12220
gufte] | o <3¢ ’
i ) a4l (7077 (4720 b
#50) | o 529
/ 224 [ 203% [ 5320
g 5400 / e
| X ES
/4572
-
G-1







OMPUTED BY

STATE OF TENNESSEE
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APPENDIX H

Exercise 22

p. 22-3






Determine locations for .000 superelevation

Curve DC104:

Full Super = .061

.061-(-.020) = .081

Transition L = 325’

.081/325=.000249

Normal Crown to .000 S.E., diff =.020
.020/.000249 = 80.32 feet

30774.80 + 80.32 = 30855.12
32355.43 — 80.32 = 32275.11 .

Curve DC103:

Full Super = .039

.039-(-.020) = .059

Transition L = 215’

.059/325=.000274

Normal Crown to .000 S.E., diff =.020
.020/.000274 = 72.99 feet

33066.68 + 72.99 = 33139.67
33795.57 — 72.99 = 33722.58
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