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GEOPAK Road Chapter 1 - Coordinate Geometry

1.1 Objectives

e Learn to set up and access the coordinate geometry database.
e Become proficient in using Geopak Coordinate Geometry.

1.2 Definitions

Coordinate Geometry (COGO) is a method of using XYZ coordinates to store geometric
elements such as points, lines, curves, spirals, chains, parcels, and profiles. The Coordinate
Geometry dialog box is an interactive graphical user interface for storing coordinate geometry
elements.

1.2.1 Coordinate System

The coordinate system is defined with XYZ coordinates. The X and Y coordinates define a
horizontal plane, while the Z coordinate defines the vertical dimension. All points in a cogo
element are defined by at least an X coordinate and a Y coordinate. If an elevation is to be
stored, the Z coordinate will also be defined.

Y

Z X

The XYZ coordinates can also be referred to in Northing (N), Easting (E), and Elevation (Z2)
coordinates. The Northing coordinate refers to the Y value, the Easting coordinate refers to the
X value, and the Elevation refers to the Z value.

v N

ZsElev. X5 E
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Chapter 1 - Coordinate Geometry GEOPAK Road

The user must be aware of the coordinate system the data is in, and the coordinate system that
GEOPAK is using. When referring to the XY Z coordinate system, the coordinates are listed as
(X, Y, Z). When referring to the Northing, Easting, Elevation coordinate system, the
coordinates are listed as (N, E, Elev.). When translating this to the XYZ coordinate system, the
coordinates would be (Y, X, Z).

1.2.2 Points

Points are defined by a single set of coordinates. Each point will have an X and a Y coordinate.
The point may also have a Z coordinate if an elevation is defined.

Point names are alpha-numeric. If alphabetic characters are used, they must come before any
numeric characters. The point name must contain at least 1 numeric character at the end of the
name. Names can be up to 15 characters in length, although limiting the name to 8 characters is
recommended.

Points can be stored from a set of coordinates, or located from other elements. To define a point
from another point, a distance and direction need to be defined.

Vs N

ZsElev. X E

Modifiers can be added to the direction and distance. An offset can be applied. This will locate
the point at the specified distance and direction from the starting point, then perpendicular to the
specified direction for the specified offset distance. A positive offset will go to the right of the
specified direction, and a negative offset will go to the left of the specified direction.

1-2 Missouri Department of Transportation 9/21/12



GEOPAK Road Chapter 1 - Coordinate Geometry

Distances and directions can also be found mathematically. Values can be added, subtracted,
multiplied, divided, or computed with a trigonometry function

loc 115 trav 102 dis 107 to 108 m 20.50 n 40 18 33 w off 30

1.2.3 Lines and Line Segments

Lines are defined by a location point and a direction, and are infinite in length. Line Segments
are a portion of a line that is defined by a beginning and an ending point. Line Segment names
can be alphanumeric up to 15 characters, but cannot be numeric-alpha.
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1.2.4 Curves

Curves are a segment of a circular arc. Curves can be defined by either the arc method (central
angle that produces a 100’ arc) or chord definition (central angle that produces a 100’ chord).
MoDOT uses the arc definition for all new alignments, however the chord definition has been

used in the past, and may still be shown on old plans.

A curve has several points associated with it. These points help to define the curve, and are

stored automatically when the curve is stored.

PC — Point of Curvature; Beginning of the curve.

PT — Point of Tangency; End of the curve.

PI — Point of Intersection; Point where the two tangents meet.

CC — Circle Center; Point at the center of the circle from which the curve is segmented.

Deflection Angle (Delta) (A)
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Curve names can be any alphanumeric characters up to 15 characters in length.
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1.2.5 Spirals

Spirals are a transitional curve. Typically a spiral will transition from a tangent (infinite radius)
to a specified radius defined by a curve. Spirals can also transition between 2 specified radii as
defined by 2 curves.

Several points are also stored with a spiral. They are as follows:

TS — Tangent to Spiral Point

SC — Spiral to Curve Point

CS — Curve to Spiral Point

ST — Spiral to Tangent Point

PISCS — Overall Point of Intersection for the spiral-curve-spiral combination.

pIscs O,

Circular Curve
Route50-1

Ahead Spiral

Back Spiral
Routeb0-1A

Route50-1B

1.2.6 Chains

Chains are a combination of other elements. They can consist of points, curves, spirals, or other
chains. Chains can represent horizontal alignments, or the horizontal location of some element.
Chains have stationing associated with them. Locations along the chain can be determined by
the stationing. If the stationing is adjusted along the chain a station equation is used. The
stations from the beginning of the chain to the first station equation are referred to as Region 1.
The stations from the first station equation to the second station equation or the end of the
chain are referred to as Region 2.

Region 2

Chain names can be any alpha-numeric characters up to a length of 15 characters.
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1.2.7 Profiles

Profiles are vertical alignments defined by stations and elevations. They are generally
associated with some horizontal chain. Profiles can be stored with or without vertical curves.
Profiles without curves generally represent the existing ground profile, or a ditch profile.
Profiles with vertical curves are generally used as proposed alignment profiles.

VPI n2 Profile without Curves velond
VPT n1
VPIT n3
VPT n2 Profile with Curves VPIT n4
VPT n1
VPIT n3

1.3 Accessing

a From Project Manager choose Coordinate Geometry, or choose the Coordinate
Geometry icon.

When Coordinate Geometry is started, the Start-Up
Project Name: | Dialog Box appears.
. o N“mbe". I 2 Project Name — shows name displayed on reports
Operator Code: | (optional entry, 60 alphanumeric characters max). If
Subject: | Project Manager is used, this field will be filled in
automatically.
0K | Cancel |

Job Number - identifies coordinate geometry database (3

alphanumeric characters, max) (required). If Project Manager is used, this field will be filled in
automatically.

Operator Code — identifies a unique 2-character operator code. Allows multiple users access to
database. (Required, user’s initials suggested). If Project Manager is used, this field will be
filled in automatically.

Subject - description of work (48 alphanumeric characters, max) (optional)

Once these parameters have been defined, the coordinate geometry dialog box will appear.
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1.4 Coordinate Geometry Dialog Box

gr oordinate Geometry Job: 100 Operator: cu e .:J.Q.J_’g

_File Edit Element Wiew Jooks User

REFZ K+ K/ KO (& R~ RO RS K T s

Dissble Visusization ¥ [[OFF Featue) v| Browse | 9912 v| 5°99 v| «| <] >]| »] \
COG0 Keyind I S -

e

The coordinate geometry dialog box is made up of three separate display areas:

1) Tool Bar consisting of pull down menus and icons. The icons displayed are
customizable.

2) Command Key-in allows commands to be typed in. The drop down button
allows for a history of commands to be seen.

3) Output Window shows the results generated by the commands.
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1.4.1 File Commands

Etluurdinate Geometry Job: 964 Operator: cu
| File Edit Element Miew Tools

Preferences »

= + &/ &R T (& R~ Do %y o) ¥ Bedefine
Input File Uity | > [[OFF (Feature) | »] Browse | 3312 »| a°99 v «| <] »]

 Input File Restare

i Databaze Utilities

Impart »
Export »

Exit

.

COGO Preferences

75 COGO Preferences

Job [GPK] Open Mode: _Query vI

b [GPK] Directory: | Q
COGO Input File Directony: I o}
COGO Output File Directony: I o}

v Fedefinition of Elements
™ Force Redsfinition Off Upon COGO &ctivation

oK I Cancel I

Job Open Mode: (Create, No Create and Query)

This determines the file creation constraints imposed on creating new coordinate geometry data
files. Coordinate geometry data is stored into a file named job** .gpk where ** is the user-
specified job number for a given project. Each time the Coordinate Geometry window is invoked
for a job number that does not correspond with a job**.gpk file in the current or specified
working directory, GEOPAK creates a new job**.gpk file contingent on the constraints imposed
by the Job Open Mode parameter.

o Create - Automatically creates a new coordinate geometry database.

e No Create - This mode does not permit creation of a new coordinate geometry database
and provides a warning.

e Query - With this mode, the user is queried when a job number is requested that does not
correspond with a job**.gpk file in the current directory. Once queried, the designer may
proceed with the database creation or cancel it.

Directories: (Job Directory, Input File Directory, Output File Directory)

Normally, input and output files are stored in the project directory, in which case, these fields
would be blank. However, there are times when they are located in other directories, which can
be keyed into these fields. In lieu of typing, pressing any of the Select buttons invokes the Select
Directory Manager, wherein the desired directory may be specified.
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Redefinition of Elements

When the toggle is activated, existing elements in the Coordinate Geometry component can be
redefined. For example, point number 8523 that was previously defined to coordinate values can
be set to new coordinate values when this toggle is active. Otherwise, the Coordinate Geometry
component would not store the new coordinate values with point number 8523 and a warning
message "Element already exists" is displayed on the screen. This serves as a protection to the
integrity of the coordinate geometry database. The Redefine toggle in the Coordinate Geometry
window can achieve the same functionality.

Force Redefinition Off at COGO Activation

When this toggle is activated, and coordinate geometry is invoked, the Redefine button is not
active, so that no redefinition of elements is permitted. However, at any time during the session,
the Redefine toggle may be activated.

Import File Utility — this tool is for manipulating input files. When this tool is selected, the
dialog with a list of available input files below appears. File utilities include Load, Append,
Catalog, Delete, Output, Print, and Save.

Zrileutility =10IxI| Load - Highlight a file then click the

Apply button. The input lines from
the highlighted file are now
displayed in the output buffer and
are ready for modify, delete, edit or
read.

File Name | Subject |

Append - A new input file is created
by copying the contents of an
existing input file to the end of the

m I~ Allow Commands to be Added current input file; you mus_t use th(_%
. Save command to store this new file.

Append
EZtang | Apply I

=0 Db Catalog - when selected, a menu
Dutput appears listing all saved input files
Print Input File in the project directory. This is for
Print Output File reference only no action is taken.
Save

Delete - when selected, a menu
appears listing all saved input files. Highlight a file then click the OK button to remove this file
from your project directory.

Output - writes a Geopak output file from your current output buffer session to a newly created
file for reviewing and printing. (Fname999.00c)
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Print Input File - sends your input file to the printer.
Print Output File - sends your out file to the printer.

Save - will save the current input buffer to a file. (Fname999.ioc)

File Restore — converts an ASCII file of Geopak commands to a Geopak COGO input file.

Import - will import horizontal and vertical alignments and points from RDS, SDMS,
LandXML 1.0 Geometry, and Virginia Department of Transportation file format into the Geopak
.gpk file.

Export - will export Geopak, points, chains and profiles into into SDMS format and LandXML
1.0 Geometry.

Since most surveying software now reads LandXML format, it is recommended to extract
geometry into this format for providing it to contractors.

LAY I

The Export option in GEOPAK for

Project Name; |

Desciptor: | profil_e is only activated (visible on
' the dialog) when you are also
LandxML File: | Q& | exporting chains. You cannot export
Output Mode: Create | [Frofie | just a profile by itself as LandXML
Element Type:  Points v| does not permit this.

[~ Export &ll Chains

Chain: |<N0ne> | 15

[V Export Profile(s)

Exit - closes the COGO dialog box
and ends the coordinate geometry
session. A prompt to save the session
appears. Yes saves the input buffer, No exits without saving, Cancel returns to the COGO
session. Whether you pick Yes or No everything you did is still saved in the .gpk file.

Export |

Input File Restore

An ASCII formatted file of GEOPAK commands can be converted to a regular GEOPAK input
file by means of the Restore command. This ASCII file might be created manually via an editor
or generated by the Store Graphics tool.
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Database Utilities
# Databa... |9 [=l 4

Both tools perform utility functions on the specified GPK file. The Job: [964
current Job is shown as the default. "alidate

Clean and Compress

Validate - Looks for problems and errors in the GPK database and
reports findings. Does not attempt to clean or compress the database.

Clean and Compress - This command scans the current GPK file and removes any corrupt
element(s) as part of the rebuilding process. It also compresses the GPK file.  The results of the
rebuilding are contained within a log file in the same directory as the GPK file.

Warning: Be sure to back up your GPK file before utilizing this tool, as there is no undo!

Import arre
Export > &5CI Points
The File > Import tools supports importing data in a = Lo e e
variety of set formats. | ADS
WOOT PLT File

Merge GPK File

The Import or Merge GPK File tool merges the specified GPK file into the current GPK file.

Type in the Job or click Select Job File. 2 Merge G... MIEEI
Click Merge to commence processing. Job: | A

Merge |
ASCII Points

7% Import ASCII File to COGO
This tool will directly store plain ASCII oy Fetolmpar:
XY?Z file, no Survey Chains will be created. e | | A
The ASCII file must have one line of data _Marthfy] | e | |
per point. Enter the name of the file or click — Comment Delmitar: [
Select. Then set the_.\ delimiter (character Station_v |  Nona/invalid Point Name use: [T
between eaCh fleld in the data) If a |Dies Chain to uze for Station and Offzet IW j
comment is in the file, it must be at the end e
. ! . Dese | ™ Usze Duplicate Filter oerance:l ]

of the line, and separated by a unique ee DupleaieFter T S
delimiter. Set the None or Invalid Point

Name and Chain name. If the Duplicate
Filter Tolerance is on, any point within the specified tolerance of another point is ignored. The
last step is the set the order of the fields within each row (Field Order). If the first row is Point#,
X, and Y, set the Field Order to Point#, East(X), North(Y), and the rest to None. Click Apply to
commence processing.
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SDMS Al ignments and Points # Import SDMS Alignments and Points 9 [E1 E2
SOMS File: I Q,

Key in the name of the SDMS File or click
Select.

|t |

Three types of input are supported:

e Horizontal Alignments,
« Vertical Alignments, and
e Points.

Click Import to commence processing.

Land XML 1.0 Geometry

7 Import LandXML 1.0 =l B3

GEOPAK supports importing of XML type files. RS o

Enter the name of the file or click Select. Turn
on elements to import: Points, Chains or Profiles. I Import Poinks [ Import Chaing T Import Profiles
Note multiple elements toggled on are supported.
Click Import to commence processing. _nport|

Export

ASCII Points

75 Export GPK Points to ASCII Coordinate File

The dialog is divided into three COutputFormat | Oyt File File Create |

i PointTnthv SUE | [ o \Cental Office\CADD SupporiDesigniB%5F1 Fodvdat, A
_Morthlr] ¥ |. Replace "Moo Elewation™ With : |D.EIEIEIEI
Esstpl v [

EleviZ) vI I— Replace "Mo Feature” Witk : |DEFAULT
ta M I Use Station value stored with Paint ¥ |

The dlalog |S leldEd |nt0 thl’ee Bl | Oisel — Chain ta measure Station and Offzet fram : IHW"H54 j
main sections: e e

main sections:

#1771

Desc| Desc ¥} [~ Use Duplicate Filer Tolerance : ID.DDDD1EI
i Select Points to Export -
b SEIECt POIntS to Export Point# | North East Elev Station | Offset Feature Desc

« Output Format NoElev  445+3.. 000 NoFeat
o File and Replacement

Options

3 1000333.40 1702728.69 MoEley 43449, Off Chain Mo Feat

™ Include Header

o of B ¥
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File and Replacement Options

Output File - Name of the output file to be created or appended. The file can be manually typed
in, or selected by pressing the Files icon.

File Create / File Append - Determines whether the file is created or appended. If set to File
Create, and the file already exists, an Alert message is displayed, prompting whether the file
should be overwritten.

Replace “No Elevation” with - If the selected point has no elevation, the specified value is
utilized.

Replace ""No Feature™ with - If the selected point has no feature, the specified feature is
utilized.

Use Station Value Stored with Point - When selected, any station stored with the point is
utilized in the list box and output. If the point has no stored station, a default station of 0+00 is
listed.

Compute Station Value from Chain - When selected, the point is projected onto the specified
chain and the station is determined. Note this station is only used within the dialog and the
station originally stored with the point is not changed.

Chain to Measure Station and Offset From - Previously stored chain utilized to compute
station and offset of points when the Compute Station VValue from Chain option is utilized.

Select Points to Export
Points list box - The list box is populated by either a selection set or

COGO navigator operation. Once the box is populated, the user must ot ot By Ut
highlight the desired points for exportation.

iiI Select All Points - Utilized after the list box is populated, pressing this icon highlights all
entries in the list.

Clear All Points — Utilized after the list box is populated, pressing this icon unhighlights
all entries in the list.

B

Get Points from Navigator — Once a MicroStation selection set has been defined,
pressing this icon utilizes the selected COGO visualized elements to populate the list box.

E2

Get Points from MicroStation Selection Set — Once the desired elements have been
highlighted in the COGO navigator, pressing this icon populates the list box.

Ez
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Output Format

% Export GPK Points to ASCI

Prefix — Syntax which is placed before the actual Text for each data - Oulp Fomst >
item. Note: may be blank. In addition, to space between the prefix T
and the text, place blanks in the prefix field. N Mot w| [
IE_ Eastl] ¥ l_
IZ_ Elevl] * I_

Text — The data options: Point, North, East, Elev, Feature, Station, [Sie- | Staonael ]S
L . . [of=" oset w| [

Desc or None. When each Text option is set, the data is placed in the — e — R

specified order, with associated Prefix and Suffix, into the output file. [Desc Dese w[ [T

For example, if the desired output file contains only the point, X and
Y coordinates and is comma delimited, the Output Format group box would resemble the
illustration below.

Suffix — Syntax that is placed after the actual Text for each data item. Note: may be blank or
used as a delimiter. The key words ENT and TAB are supported within the suffix field. The TAB
utilizes a tab in the output file, while the ENT utilizes a CR/LF (carriage control / line feed.)

Alignments and Profiles

TDS Format

% Export aAlignments and Profiles

Ewport Fomat  TDS |
Chain_| |
Profile_| |

Output File |

Apply |

Chain and Profile fields may be keyed in. In lieu of typing, selection of the Chain (or Profile)
button invokes a selection dialog, wherein the desired element may be selected. An Output File
completes the required information, and clicking Apply commences the procedure.

SMI Const V Format

&5 Export alignments and Profiles

Export Fomat SMI CONST 546 | BeginPoint [5

Chain_| |
Profile_| |

Output File |

Apply
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1.4.2 Edit Commands

gt:unrdinate Geometry Job: 964 Operator: cu
File | Edit Element ‘iew Tool

Clear s e X( /,4< & f« G( (c‘;%é "i ﬁ?:, f,_ﬁ O 5 _’1‘ i ?%? O’U f/j [ Bedefine  Temporam Yisualization |

Delete

&
[TFF | neer Browss | 3312 | 3799 | | <] o] |

LOG0  Modiy i

Bead Al
Tuepe All

Line Range

Editor

Clear - empties the memory of the current input and output buffers without saving and initializes
the line numbers to begin a new sequence of commands.

Delete - deletes input commands in the input buffer by line number (or range of line numbers)
and re-sequences the line numbers for the remaining commands.

Insert - allows the user to add a command line to the current input buffer before a specified line
number; the other command lines will shift down and line numbering will automatically be re-
sequenced

Modify - allows the user to change a word in a command line. The modified command line will
not be computed until the operator uses the Read command.

Read All - the lines in the output buffer are processed. This may be done for the entire file (All)
or by specifying a range of line numbers (Line Range).

Type All - displays the content of the current input file.
Line Range - displays a portion of the file by specifying a range of line numbers.

Editor - opens the GEOPAK COGO Command Editor, which allows the user to edit an input
file before executing.

9/21/12 Missouri Department of Transportation 1-15
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1.4.3 Element Commands

1.4.3.1 ELEMENT>>POINT

% Coordinate Geometry Job: 964 Operator: cu

File Edit | Element “iew Tools

Paint o Utility 2 26 H- e B ) ) o
) Line = 7& {:::, /’j [ %, [ ﬁ " Redefine  Temporary Visuslization ¥ |
= &l
.|DFF (Feati puve b ey k| <] > >]
Sl ’ Elewvation j
Chain b Eguate
Parcel »  Station
Prafile y Store
Megt Available Settings ViemeiEniimy
Compare Paints to TIM
Set Elevation From TIM

Utility - The Point Utility tool displays a list of all stored points, and
has options for deleting, printing, or visualizing points.

& ot vty WTEY

Delete — deletes one point or multiple points currently stored '
#  inthe .gpk file. User must highlight the points to be deleted in Point -
the utility tool display list, then click on the delete icon. 100 |
104
Print - prints point data currently stored in the .gpk file 1?3
including coordinates and other associated data. 200 -

Visualize— visualizes currently stored points in the .gpk file
@ according to the visualization settings in the coordinate
geometry dialog. If visualization is turned off, points will not be visualized.

Cell - assigns a cell name to a previously stored point

Copy — copies points or a point range to a new point = ] S|
number or range within the same Geopak database Boitiame: [l
: : : : [ Auto Increment
Elevation - assigns an elevation to a previously :
. - Coordinates
stored point &
! oP |
Equate - stores a new point with the same values as i
a previously defined point | Station: |
" Elevation: |
Station - allows you to specify a station for an I~ Ptade: |
existing point. I~ PortCell [T Seale: [T
[ Feature: |
Store - stores a point located by key-in or by I~ Desertion |

digitizing a point on the screen. A station, elevation,
point code, cell, feature, or description can be added
to the point.

Store Point l

1-16 Missouri Department of Transportation
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Transformation - transform one set of points into a new coordinate system.

Compare Points to TIN — computes the elevations of a given set of points based on a given
DTM, and outputs the elevations to a text file.

Set Elevation From Tin — computes the elevations of a given set of points based on a given
DTM, and stores the elevations to the points.

1.4.3.2 ELEMENT>>LINE

gt:unrdinate Geometry Job: 441 Operator: sa
File Edit | Element ‘Wiew Tools
RE R (R R D G #.00 [OT e it ]
IW u.rve 2 E—IS'S Y| <] | o] ]
: i ¥ j
3
»
Prafile 3
Megt Available Settings
U'[I|IFy - dlgplgys all st_ored _Ilpes, gnd has options for transposing, & Line Utility WS [a]pY|
deleting, printing, or visualizing lines. -
7 X
-/-/ Transpose — Changes the direction of the selected lines. T |
ne
% Delete — Removes the selected lines from the GPK.
Print — Writes information about the selected lines to the
COGO output window.
@ Visualize - Plots lines based on current COGO visualization
settings.
Store - stores a line based on one point and a direction or two =101 ]
points. The line name can be alpha-numeric (but not numeric- Line Name: ||
alpha) to a maximum of nine characters. Origin Paint: |
Direction "||
Store Line l
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1.4.3.3 ELEMENT>>CURVE

gt:unrdinate Geometry Job: 441 Operator: sa

File Edit | Element ‘Wiew Tools

Point

|fi fﬁ & (@%G /’i ﬂ:_,i ,fj} df @ q%e ‘A?f' ?%? O'(_) Q " Bedefine  Disable Visualization |

Line

Utilty |~ <<| g |;| >>|

LCopy |
Chain b Data
Parcel F  Segment
Profle y  lation

Stare 3

Megt Available Settings ]—

Utility - displays all stored lines in .gpk file, and has options for transposing, deleting, printing,
or visualizing lines.

Copy - copy a specified curve to another curve name 2 curve Uil

25 Curve UtiliEgS] | =| |
Data - calculates the geometric parameters of a curve, displaying 7 X =)
values for Delta, Degree, Tangent, Length and Radius v

Curve ]
Segment — defines new curves by dividing a stored curve into ‘BIGHORN-1
segments.

Station - allows the user to identify a curve and the position on the curve (PC, PI, or PT) that a
station value may be assigned.

gCoordinate Geometry Job: 001 Operator: cu

Store - provides various options for defining and storing lines
and curves such as By Tangents, By End Points (from PC
and PT previously stored) or Concentric as shown to the
e | right.

Data
Segment

Uty OFF [Feature) ¥

il

By Tangents LCurve name: || I~ StationPC ||

By End Paints

Concentric ~ Back Tangent ~ Element ———————— ~ &head Tangent

v v
. i //‘A | Radius Vl '&
Storlng acurve By Tangents is the T
most commonly used tool to store PC: | D |
curves. i
Store Curve I
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1.4.3.4 ELEMENT>>SPIRAL

gt:unrdinate Geometry Job: 441 Operator: sa

File Edit | Element ‘Wiew Tools
Point 3 A it 4 4 e (o} ] = —

R Line » '(i . & f /’i ﬂ::; ;’_} o f@ - ik %4 [ Q " Bedefine  Disable Visualization |

[OFF Featd  gypve v w599 v| «| <] o] ]

et ke I j
Chain » Copy
Parcel ¥ Store
Prafile 3
Megt Available Settings

Utility - displays all stored spirals in the .gpk file, and has options & spiral UGIERERIa RS
for deleting, printing, or visualizing spirals. X @

Copy - copy a specified spiral to another spiral name Spiral |

Store - provides various options for defining and storing spirals.

g Store Spiral Combinations By Tangents N = |E1|_>£]
Spiral Name: || Type: SCS__ w| T StationTs v ]

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

~ Element ~ Ahead Tangent

= Entry Length 'I I -
//‘A | Radius 'I l AQ
e I— Exit Length VI I s I—

oe: |

~ Back Tangent

Store Spiral
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1.4.3.5 ELEMENT>>CHAIN

gl::uurdinate Geometry Job: 441 Operator: sa

File Edit | Element “iew Toolz

Paint

3 S 4 E 4 = ol 8 - . " -
RE - (& ¢ ol R DG O P i s
[OFF [Featu Eur\-'e 4 JM _|<< LI LI_I>>
; ;  Spial v =
Parcel i’ Lapout Offzet
Profile ¥ Stalion
Station E guation

MHegt Available Settings

From Elements
DOftzet Chain

Transition Chain

Utility - displays all stored chains in the .gpk file, and has options for Chain UEility P [=] b4
computing area, deleting, printing, describing, or visualizing chains. =
» x &

“l Area — calculates the area of a closed chain previously stored in

the .gpk file. Chain |
‘BIGHORN z
» i : . RAMP1
%1 Delete — deletes chains stored in the .gpk file. RAMP3
ROUTESO

Print — displays the name of each chain element.

Describe — displays the alignment data of each element in the
selected chain.

& Visualize - plots chains based on current COGO visualization settings.

Layout Offset — computes the station and offset of a point or a chain based on a given chain.

Statlon - provides @ method for =
stationing or re-stationing a : :
chain 9 9 Chain Name: [] Element Selection

' Begin at 0.00 v| [ Element Type: _Point v|
Station Equation - provides a Element List: Point Name:

method for applying a station <add| |

equation to a chain

Store - provides three options
for storing a chain in the
database, From Elements,

Store Chain

From Offset Chain, and
Transition Chain.
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1.4.3.6 ELEMENT>>PARCEL

gl::uurdinate Geometry Job: 441 Operator: sa

f‘- f“ & (6’“ (i Q:‘ f—iﬁ Ijé ﬁﬁ} J ‘slﬁf ?%? O'l:_:) Q [T Eedefire  Disable Visualization vI
| lges o] «f <[] »]

Ltility

Copy

Stare

Subdivide

Editar

Diefault Attribute Preferences

MHegt Available Settings

Utility - displays all stored parcels in .gpk file, and has options for describing, deleting, printing,
or visualizing parcels.

Copy - This command copies a specified parcel to another parcel name.
Store - allows a user to store a parcel by adding points, curves and spirals.
Subdivide — divides a parcel into individual lots.

Editor — edits a parcel

Default Attribute Preferences - The Default Attribute Preferences are assigned to each
subsequent parcel that is stored. Attributes can have either numeric value or text string.

% Default Attribute Preferences M=
Mame | Type | Walue |
]
X
4] | 2]
Apply | Cancel |
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Manual Entry - Parcel Commands

Store Taken - allows you to store the portion of a parcel taken by entering point and curve
names in either a clockwise or counterclockwise direction.

Store Easement - allows you to store an easement by entering point and curve names in either a
clockwise or counterclockwise direction.

Own Parcel - stores the name of the owner associated with a previously stored parcel.
Make Legal - creates a legal description and writes it to a user named text file.

For more detailed parcel information, the Geopak Help Manual.
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1.4.3.7 ELEMENTS>>PROFILES

gtuurdlnate Geometry Job: 441 Operator: sa

~ File  Edit | Element View Taools
f (% (@E f’i freen ,/‘} D. -~ slﬁé ?%? O’(_:) @ [ Bedefine  Disable Visualization vI

]
m Curve _ISSS |i|_|_|i|

IC
. =
. o
I
* ¥ r T

Uity

MHegt Available Settings Elevation
Offzet

BRestation

Utility - displays all stored profiles in .gpk file, and has options
for deleting or printing profiles.

Elevation - provides three options for reporting elevations along Source Profile: l Select: ¥
a selected profile, Station, Even Station, Incremental Stations Target Profile: [

Begin Station: I

Offset — stores a new profile at a given vertical offset.
Restation Profile I

Restation - creates a Target Profile based on a Source Profile
and Chain, but uses the Begin Station specified in the dialog.

1.4.4 View Commands

Et:unrdinate Geometry Job: 441 Operator: sa
Fil= Edit Element | Wiew Toolz

R J?? ,_ ::Dzsr ’ & '/6 /’i fr— {'_j D. By %E ‘Blﬁf' ?%/? O’O ﬁ " Redsfine  Disable Visualization Vl
I— edefine
; OFF [Fealure) J Yizualization 3 —Iil —I —I LI
I Format 3 j
[v COGO Keyin
Command Output 3
Error Alert 3

Icons — allows the user to customize which icons appear in the tool bar.
Redefine — shows the Redefine box on the tool bar.
Visualization — shows the visualization items on the tool bar. Format — shows the format items

(i.e. number of decimals, station format, etc.) on the tool bar.
COGO Key-in —shows the COGO Key-in box for entering commands in the dialog.
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Command Output - show the Command Output Window in the dialog box, and controls
options for the Command Output Window.

Error Alert — allows the user to turn on a beep and/or bring up the COGO dialog when an error
occurs.

1.4.5 Tools Commands

#5 Coordinate Geometry Job: 441 Operator: sa

it Element “iew | Tools

§ =3 2 Mawigator |+ 4 SE B g o) " - —
: -J/Z +& + (e L /‘j Ij. ".ﬁ} - g?@ %, (] Q " Redefine  Disable Visualization hd
|DFF Feat | Browse k4 > b5
. [Feature) J ——— Locate 3 —I —I —I
AR Koy [ o =l
Best Fit
Tranzlation and Fotation
Map Check

Foadway Intersections

Lul-de-zacs

Bedraw Yisualized Elements
Clear Visualized Elements [Temporary]
Clear Visualized Elements [A]

Navigator — starts the COGO Navigator. (This will be covered in more detail in Section 5.5 of
this chapter)

Inverse — calculates the distance and direction between points and multiple points.

1.4.6 Locate tools
3w | Tools
Locate Commands enable the user to locate L Nt L S A
and store point(s) by reading and processing Inverse Pl -
from previously stored points, geometry and/or —REETE Traverse N
Statlonlng E Intersect Bu Angle
Best Fi Tangent To Curves
aTE
Translation and Rotation On Element
Map Check Puairt Ot Curve
L1! Foadway |ntersections Along Element
113 LB afeces Elexations By Profile
. Bedraw Wisualized Elerments
N Clear Visualized Elements [Temporary]
ape  ClearVisualized Elements (A1) £33

LOCATE TRAVERSE TOOL - locates a point from another point by several methods such as
distance and direction, or station and offset. (To locate by distance and bearing, use the Tools
>> | ocate >> Traverse)
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Traverse commands locate and store a new point expressed as a direction and distance from a
previously stored point. If an offset is specified, it is located at a radial offset distance from the
line defined by the previously defined point and direction.

' Locate Traverse 0] x|
Lac:ate Paint : I— I Elevation On
[ Side Shot Mode
~ Station Point
Mame : I— Equats
Elesation ; | (1] ] ] Statiom Herght: I ()00 ] ]
 Diirection
Direction I |

™ Oifset Distance : I (I

- Distarice

Slope Distance I I _+| |
Zenith Angle : | 9000 00.00 FiodiHeight: | [ OEEE

Locate |

Elevation On - When active, indicates a 3D traverse. In this case, the Elevation and Instru.

Heights fields are unghosted. When inactive, 2D traverse is performed and the Elevation and
Instru. Heights fields are ghosted.

Side Shot Mode - When the Side Shot toggle is active, the Starting Point remains the same and
only the Locate point increments. If the Side Shot toggle is not active, (indicating traverse
mode), after each new point is located the Starting Point becomes the point just located.

Locate Point - New point number to be located.

Starting Point: Name - Initial point to be traverse from. L ;C chtuwe
Curves ol Lirve
PT of Curve [—
::gg CC of Curve
H H H T5 of Spiral
Equate - Opens the Equgte dialog, wherein the control point (PC, b o o
PT, etc.) and curve or spiral name are selected. Once the curve or 106 CS of Spis
spiral is highlighted and the Apply button is clicked, the dialog o b
automatically closes, returns to the Traverse dialog and populates the [t CC2 of Spiral
dialog. no PIS of Spiral
Locate | Cancel |

Elevation - elevation of the initial point. Only active if the Elevation option is toggled on,
indicating a 3D traverse.

Height of Instrument - Height of instrument - utilized in 3D traverse.
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Direction - These include Value, Bearing, Azimuth, and From pa To pb, the direction
between two previously stored points. As the Direction options are selected, the dialog keyin
fields reflect the various options.

Offset Distance Right/Left - Optional field active when toggled. Specify the distance in terms
of master units (i.e., feet or meters) and select Right or Left. The Signing Convention for
offsets is: POSITIVE to the RIGHT of direction and NEGATIVE to the LEFT of direction ( "-"
required ). Even though an offset has been specified, it will not be utilized if the toggle is not
activated.

Distance - Horizontal distance in terms of master units (i.e., feet or meters) to be traversed. The
Value option is specified in master units, i.e. feet or meters. Optionally, another value may be
added or subtracted to the original value. The From pa To pb supports the distance between two
previously stored points. Optionally, another value may be added or subtracted to the distance
between the points. The Radius Curve option is also specified in master units, i.e. feet or
meters. There is no option for adding or subtracting an additional value.

Zenith Angle — Zenith angle.
Rod Height — Rod height.

Apply — Commences the traversing procedure.

7 Locate By Angle =00 ]
LOCATE BY ANGLE TOOL - The Locate By Angle o S B [

commands locate and store a forward sight, expressed as an angle I futo Increment

sweeping clockwise or counterclockwise from a line formed Back SightPaint [
between a back sight, a station line and a length. The optional StatonPoint [
vertical angle in the command line is required when the forward Angle: |
sight point is in a horizontal plane which varies from that of the Lt |

[ Wericallingle: I—

station point.

Locate |

Forward Sight Point - Key in the new point name.

Auto Increment - If the toggle is activated, each click of Locate increases the Forward Sight
Point number by one.

Back Sight Point - Previously stored point.

Station Point — Previously stored point.

Angle — Must be in degree format.

Length — Master units (i.e. feet or meters).

Vertical Angle - Must be toggled on to be utilized and is required when the Forward Sight

Point is in a horizontal plane, which varies from that of the Station Point.

Locate — Commence locating.
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INTERSECT TOOL- The Intersect commands enable the user to locate and store point(s) by
reading and processing from previously stored points, curves, lines, spirals and chains, all from

one dialog.
% Intersect Tool ==

™ Auto Increment By: I 1

~ Intersect Element

Paint: | Paint to Point 'l
To Paint: I

| Wistanse: [1 DOO0GIH0
- 'with Element

Paint: | Faint to Point vI
To Paint: |

| Distanee: [0 0OGIGIG00

- Direction Qualifier

Mear Point & I
Intersect |

At the top of the dialog is the new point number to be located. When the Auto Increment toggle
is active, the point number increments by one each time the Intersect button is pressed. The rest
of the dialog is split into two groups each defining one element of the intersection. As each
element type is selected, the dialog dynamically changes to reflect the selection. For example, in
the dialog above, when Line is selected, input requirements include Direction and Point.
However, in the bottom of the dialog where the element is Chain, the input requirement is simply
chain name. Supported intersection elements include:

= Point to Point

= Line

= Arc

= Spiral
= Curve
= Chain

Point-to-Point - The line input requirements consist of two Point fields. The optional Offset can
be utilized by toggling on the desired offset and typing in the Distance value, in terms of master
units, i.e., feet or meters. Standard surveying convention is utilized for selection of Right and
Left.

With Element
Faint; |5|32 Faint to Point vI
TaoPoint: | 503

¥ Distance: | 24.00000000

Intersect Tool — Point-to-Point option
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Line - The line input requirements consist of Point and Direction options. These include
Bearing, Azimuth, QDD.MMSS, pa TO pb, and Direction Back, Direction Ahead and
Direction of Chord for Curves and Spirals. Optional offsets can be utilized by toggling on the
desired offset and typing in the Distance value, in terms of master units, i.e., feet or meters.
Standard surveying convention is utilized for selection of Right and Left. If the intended
directions do not create an intersection, one or both lines are extended to make an intersection. A
warning message is printed to indicate extended lines.

¥ Direction
Azimuth
With Element Bear
earing
Faint: |502 Line "I Q0D MMSS

Direction PaToPb
’7 Diroc <1 D& Curve
¢ Direction E DB Curve
[ Distance: | 24.00000000 DL Curve
DA Spiral
DB Spiral
DT Spiral

Intersect Tool — Line option

Arc- The Arc group box consists of the Center Point and Radius keyin fields, but no offsets.
The Center Point number must be a previously defined point and the Radius is specified in
terms of master units. Note that arc-chain and arc-curve intersections are not supported.

With Element
Fait: I a02 Arc vI

Radius: | 500.00000000

Intersect Tool — Arc option

Spiral - The Spiral group box consists of the Spiral Name key-in combo field and optional
Offset. The Spiral Name can be selected from the list of stored curves or typed into the field.
The toggle to the left of the Distance activates the optional Offset. Specify the desired Offset (in
master units), then select the Right or Left option.

With Element

D =] Spid 7|

I Distance: [ 2400000000

Intersect Tool — Spiral option
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Curve - The Curve group box consists of the Curve Name key-in combo field and optional
Offset. The Curve Name can be selected from the list of stored curves or typed into the field.
The optional Offset is activated by the toggle to the left of the Distance.. Specify the desired
Offset (in master units), then select the Right or Left option.

With Element

|CUR1 | Curve -|

¥ Distance: [ 24.00000000

Intersect Tool — Curve option

Chain - The Chain group box consists of the Chain key-in combo field and optional Offset. The
Chain can be selected from the list of stored curves or typed into the field. The toggle to the left
of the Distance activates the optional Offset. Specify the desired Offset (in master units), then
select the Right or Left option.

WWith Elernent

|CHHNA | Chain vI

¥ Distance: [ 24.00000000

Intersect Tool — Chain option

Three directional qualifiers (Back, Ahead, and Near Point) are supported in intersection options
where multiple solutions are possible. The qualifiers signal to the software which intersection is
desired when there are two solutions. When the dialog is completed, clicking Intersect
commences the computation.

BEST FIT TOOL - calculates a best-fit chain through a set of points.

TRANSLATION AND ROTATION TOOL — moves, rotates, and scales a data set.

MAP CHECK TOOL - edits a parcel.

ROADWAY INTERSECTION TOOL - calculates the data for the intersection of two
roadways.

CUL-DE-SACS TOOL - calculates the data for a cul-de-sac.
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REDRAW VISUALIZED ELEMENTS - re-syncs the coordinate geometry data with the data
displayed in the Microstation file.

CLEAR VISUALIZED ELEMENTS (TEMPORARY) — clears the temporary visualized
elements from the view.

CLEAR VISUALIZED ELEMENTS (ALL) — clears the visualized elements from the
Microstation file.

1 4 7 VleW pU”dOWﬂ Et:uurdinate Geometry Job: 123 Operator: b
U File Edt Elemert | Wiew Tools
= e lcong »
R == ¥ i?vcl_ — (&
W edefine
|DFF Feat - = 93
; [Feature] J = WisLalization »
Format 4
1537 2 94
o3 [ v COGOKepin o
1539 Command Qutput AP
1540 Eror Alert s

Detach This Group

LCustorize Thiz Group...

Wizualizatid
o Format L4
1537 . 94 1,062,757 .58
1538 v D960 Keyin 87 1,062,744 57
1539 Command Qutput —— # 4 4 1,062,723 26
1540 —— NEE 1.062,701.53

Icons - COGO command dialogs (i.e., store point, describe chain, etc.) can be invoked from
icons, in addition to the pulldown options. Quite often, depending on the task, the user utilizes
the same commands repetitively. Rather than continually selecting the pulldown, the icon for
each dialog can be displayed. Pressing the icon invokes the same dialog as the pulldown. The
user selects which icon or group of icons is displayed from the View Icon tools, described in the
table below.

:
Detach This Group — Allows the user to remove a — - ]
tool bar from the Coordinate Geometry dialog box. Inpu File Uiy :I

[ Input File Restore
[ Datahase Utiities

Customize This Group - Selection of this pulldown E:gﬁgﬁ;gg’gﬂiims
invokes the Customize Icons dialog, wherein group or [ Import - SOMS Alignments and Point
individual icons may be activated or deactivated. D meen - LondhL 1.0

[ Impart -¥DOT PLT File
[ Expart - A5CH Paints
[ Export - SDMS Points
[ Export - SDMS &lignments
[ Expart - LandstL 1.0
[ Export - Alignments and Profiles
[ Exit
= Edit [Command Histon)
[ Clear ;l
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Redefine - This option is a display / non-display option, rather than several Icons |
settings. When activated on the View > Redefine, the Redefine option is FEE
displayed at the top of the dialog, for easy activation / deactivation at any Wisualization v
time during a COGO session. When this toggle is not active, any attempt to Eotnil ¢
overwrite previously stored data will not be processed and a "Data Already |+ COGO Keyin
Exists" message is displayed. If the toggle is active, the data is overwritten Command Qutput ¥
and a "Data Redefined" message is displayed. Ertor Alert g

1.5 COGO Navigator

COGO Navigator is a tool to easily view and edit COGO data. Navigator can be accessed by
the pull down menu COGO >> Tools >> Navigator or by the Navigator icon.

% Coordinate Geometry Job: 599 Operator: kb
File Edit Element Miew Tools N

[R. 7 ‘k +« A /.%é r& fde & {@%é /Ji 1(:::1 /’j‘ ij f»ﬁ} w O'U /2'_—) IV Bedefine  Permanent Visudization ™ |

[OFF [Featwe) | =| Browse | 3312 ~| a'gs inILILIil
I

Ll

Description : CC RAMP 3

CCSOR1 2,991,855 .52 336.100.76 0+00.00

Tem i - L me e ATTTER T

gl::uurdinate Geometry Job: 122 Operator: bp
File Edit Element ‘iew | Tool:

» T
R % k + Inverse i f_} B {f;
OFF (Feat Browse (R
: L _u"_a] = ——— Locate L £
C0G0 Kepin: || Interzect
Best Fit

Tranzlation and Rotation
Iap Check
Roadway Intersections

LCul-de-zacs

Bedraw Visualized Elements
Clear Yisualized Elements [Temparary]
Clear Wisualized Elements [All]

From the Navigator, points, lines, curves, spirals, chains, survey chains, parcels, and profiles can
be added, deleted, modified, identified, visualized, printed, or selected.

7 Navigator(599) - | ] * Paoint
Select  Tools Line
A Curve
Element: Poirt - —>  spidl

Emert 2 (u]ly] .
. Chairn

m_/ - .
. &l | Feature | Survey Chain
5 Parcel
& Prafile
106 74
108 T4
111 T4
118 74 -
1] | 3
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1.5.1.1 NAVIGATOR>>SELECT MENU

An alternate method of highlighting elements within the Navigator Name / Feature list box is the
use of three Selection tools, located on the Select menu in the upper left corner of the Navigator.

75 Navigator({599) M=l
| Select Tools Select All — Highlights all elements within
el N the Name / Feature list box regardless of
Invert Selecion their current status.
Clear Selection J
Selection Set Feature |ﬂ Invert Selection — Reverses the
Fit Wiew [Selection Set) highlighting.
B
o n Clear Selection — Removes highlighting
111 74 from those elements in the Name / Feature
1“|3 | 7 _.|1| list that were previously highlighted.

? Selection Set - allows the user to create a selection set that meets particular criteria.
This is the same as using the Selection Set icon.

Three additional tools on the Select pulldown enable the user to manipulate the screen or Name /
Feature list box.

Fit View (Selection Set) — First, highlight the desired elements in the Name / Feature list box.
When this tool is selected, the screen is fitted to display only the selected elements.

Show Selected Elements Only - First, highlight the desired elements in the Name / Feature list
box. When this tool is selected, all elements not highlighted are temporarily removed from the
Name / Feature list box. The subset of displayed elements can be utilized for other Navigator
commands until the Navigator is closed or a Show All Elements command is issued.

Show All Elements - When this tool is selected, all elements of the specified element type are
displayed in the Name / Feature list box. This command is utilized to countermand the Show
Selected Elements Only command.

The last tool on the Select menu is Selection Set, used to create the selection set for use with
other Select tools.

7 Navigator({599) =]

Select  Toolz [:;g?

N K [Fid & m
Element & Point -| /

Mame | Feature j
4

o
F
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1.5.1.2 NAVIGATOR>>TOOLS

\ Add Element — allows the selected type of avigtu(-ﬁgg) M= S
element to be stored. _ Select | Taok

\ > Add Element

Delete Elament

Edit Elennent

» Delete Element — deletes the selected type of

element. Identify Element -
Print/Describe Elemant q
. 5 Edit Element Feature
Edit Element — allows the selected element ©  EdiElmentDesrpion
to be Ed|ted. 108 Wizualize Element
. 111 Unwisualize Element
id Identify Element — allows the user to select e Visuslze Al b
an element by selecting it graphically. 124 Feduw Visuslized Elements
133 Clear Vizualized Elements [Temporar]
. . . 182 Clear Visualized Elemsnts [AI
Print/Describe Element — Displays the 183 sarVisusteed Elements (4
selected element’s coordinate or alignment B
Export Selection
— data. 186
187 Settings...
) 20000 -
Edit Element Feature — Changes the feature code O | _,|—|

of the element.

%l Visualize Element — Displays the selected elements according to their feature codes.

Unvisualize Element — When selected, the visualization of the highlighted elements is deleted.
Note the element is not deleted from the database, just its visualization.

Visualize All — If the user wants all points (or all curves, parcels, etc.) visualize, the entire name
/ Feature list box can be highlighted and the Visualize Element tool can be utilized. However, for
ease of use, utilizing the Visualize All options do not require highlighting any elements within
the Name / Feature list box. Simply select the Visualize All and desired element from the option
pulldown.

Urwisualize —.ament

WVizualize All Paints
Redraw Yisualized Elements Lines
Clear Wizualized Elements [T emporamn) Curves
Clear Yisualized Elements [&ll) Spirals

Chains
Survey Chaing

E=port Preferences

Export Selection
Parcels

Settings... Elemments

Redraw Visualized Elements - When selected, all visualized elements are redrawn. If the
location of an element in the design file does not correspond to its coordinates in the database,
the element is redrawn utilizing the database information. If a visualized element was deleted
using generic MicroStation commands, the COGO element is redrawn.
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Clear Visualized Elements (Temporary) — When selected, all temporary visualized elements
are deleted. Note the elements are not deleted from the database.

Clear Visualized Elements (All) — When selected all temporary and permanent visualized
elements are deleted. Note, the elements are not deleted from the database.

15.1.3 NAVIGATOR TOOL SETTINGS
~ Selection Set

Settings — Several tool settings are supported for user I iAlert Prior to Clearing Selection Set

flexibility. The settings dialog is separated into four Ml B Ao

SeCtionS: [~ Single Click Highlight Yisualized Element

™ Single Click Window Center Yisualized Element
¥ Single Click Enables List Cell Editing

Double Click &ction ;. Edit Element ™ |

 Display Optiohs
Paint: &l Paints -|

Area: Square Foot v| 9312 v|

0K I Cancel |

Selection Set

Alert Prior to Clearing Selection Set - When activated and the user selects the a command
which requires a new selection set, an Alert message is displayed.

Clicking Yes clears the current selection set and the selected command / dialog is processed. If
No is clicked, the current selection set is not cleared and the selected command request is
ignored.

Single Click Action

Two options are supported, which may be selected simultaneously.

Highlight Visualized Element - If the Highlight Visualized Element is active, a single click on
any element within the Name / Feature list box highlights the element. Note either temporary or
permanent visualization must be active.

Window Center Visualized Element - When the Window Center option is active, a single

click on any element in the Name / Feature list box window centers the element. If both toggles
are active, the element is centered and highlighted.
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Mouse Click Action

Double Click Action - As a shortcut to many of the
frequently used element commands, this option enables the
user to select one of the commands listed to the left. When

.. aingle Click Enaoies it Cell Edinng

Double Click Action ;

Delete Element

- PrintElement an element in the Name / Feature list box is double clicked,
= Visualize Element the selected command in the tool settings is invoked. For

Urrisuahize Element

“ Do Nothing example, if the Print Element command is selected in the

tool settings, then when any element in the Name / Feature
list box is double clicked, the print element command is invoked. If the Visualize Element
command is selected in the tool settings, when any element in the Name / Feature list box is
double clicked, the element is visualized. If the Do Nothing option is selected, a double click on
any element invokes no command.

Note the difference between a double click action and a second click action is simply timing.
Two clicks extremely close together is considered a double click, while a single followed closely
by a second is considered a second click.

Second Click Enables List Cell Editing - When this toggle is active the various fields in the
Navigator list box may be edited. When toggled off, no editing within the Navigator list box is
supported.

7 Navigator(599) A =] B

Select  Tools
X [Fid o B
Element: Paint b I

| Select| = j
33311474 2
338113.78 2
I 336114.14
335261.19 2
33371498 2
e e s

Note the difference between a double click action and a second click action is simply timing. Two
clicks extremely close together are considered double clicks, while a single followed closely by a
second is considered a second click.

Display Options - If the current GPK file has both Survey points (processed through the Import
to Database procedure in the Survey Project Manager) and COGO points, stored via COGO
commands, the View options support viewing all points (both survey and COGO), COGO only,
or Survey Only.

Dizplay Options

Paint: P Al Points

Area COGO Pointz Only b vI

Survey Paints Only

ok I Cancel |
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All Points, COGO Points Only and Survey Points Only - If the current GPK file has both
Survey points (processed through the Import to Database procedure in the Survey Project
Manager) and COGO points, stored via COGO commands, the View options support viewing all
points (both survey and COGO), COGO only, or Survey Only.

1.5.1.4 MERGING GPK ELEMENTS

A Visual Basic Application (VBA) is available to allow users to merge elements from one GPK
to another. This VBA is located under the MicroStation Add-Ons pull down menu.
Add-Ons>>Geopak Utilities>>Merge GPK Elements — Geopak must be running.

(2D - ¥8 DGN]) - MicroStation ¥8 2004 Edition

4oD0T | Add-On:  Construction  Help

ll:;:lT Area Tools E‘ v | ?
! Cell Taols

Civil / Site: Tools
Excel to MicroStation

Geopak Utiities terge GFE Elements - Geopak Must Be Running

InfaShap »  Taper Filz Editor

Scale and Rotate Text ! Cells |

When opening the tool, the user will get the following dialog box. Select OK to dismiss.

Merge GPK Elements x|
& Warning: &l Merged GPE Information Should Be Independently Yerified For Accuracy

The tool requires a source and a target GPK. Both databases must exist before running the tool.
The source GPK is defined as the database from which the elements are extracted, and the target
one is where the elements will be transferred.

The user can select multiple type geometry at one time. To select an element, first select the type
of geometry and then high light from the available list. The tool offers two options for handling
existing geometry in the target GPK with the same name. One is to always “Ask Before
Redefining Elements”, and the second one is to “Always Redefine Elements”. If any
redefinition of elements must be done, the Redefine toggle must be checked on in the Coordinate
Geometry dialog box.

_ l
Once the tool is set up, select Merge Elements. o, ~ Target
Once the tool is done merging elements, the Jobi 551 v) ﬂ|@ Jobi [rew =]
user W|II_ get the message to the right. To view —— " options
the log file select Yes. Lnes NEWCHAIN Aok Befors
C AUTDITLL % Redefining
urvels SUTRITL? Elements
Chains QUTDITR - 2':;15;; .
Done Merging Files. Would vou like to view the Log file? OUTDITR1
Profiles OUTDITR2 Elements
e | e | Paces __ JDIEIAH
f ROLTEF
w ROUTED bl Merge Elements
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1.6 Individual Exercise 1: Route 24

1. Open the following MicroStation file:

District CADD\Design\Randolph\J2P0200\data\Cogo_Practice.dgn.

2. Go to Applications>>GEOPAK Road>>User Preferences and verify the following

settings:
1) user prference i
Unit System: _English vl Output Accuracy
Distance: 99.12 vl
Coordinates: XY vI
Station: 9+95(9).12 - |
Direction: _Bearing Vl
Angle Seconds: 579'9.12" Yl
Station: 12+34 vl

Working Directony: |.-".':"-.Distri-:t CADD"\Design‘Randolph"J2P0200'data O
Feature Preferences. ..

COGO Preferences...

[T Show this dialog at startup

0K | Cancel |

Then select COGO Preferences and verify the Job (GPK), Directory.

Il

Job (GPK) Directary: | T:'\de-projRandolph’
COGO Input File Directony: |

COGO Output File Directory: |
™ Redefinition of Elements
[ Force Redefinition OFf Upon COGO Activation

0K | Cancel |

Job Directory = t:\de-proj\Randolph\J2P0200\data\
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3. Open the Coordinate Geometry dialog. ﬂ
Create Job Number: 011

Set the Operator Code to your initials.

Coordinate G
Project Name: |
Job: [0 @
Operator Code: In:u—
Subject: |
Cancel |
—

4. Since this coordinate geometry database does not exist, you will get the following
message. Select Yes to the alert dialog to continue.

s - Job number 011 does not exist.

Do you wish to create coordinate geometry database for Job
Mumber 0117

Yes No

Create the following alignment as shown on the following pages.
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5. Store points 501 and 505 with the coordinates shown.
=i =k
Point Name: | 501 Foint Name: | 505
[T Auto Increment [T Auto Increment
- Coordinates - Coordinates
Northing: | 2500 DP I Northing: |2519.2 DP I
Easting:: | 40000 Easting: |5192.19
[ Statior: | [ Statior: |
I Elevation: | I Elevation: |
nl Plade; l nl Plade; l
I~ Pait el | Scale; | I~ Pait el | Scale; |
[ Feature: | [ Feature: |
I Deseription: | I Deseription: |
Store Point I Store Point I

6. Locate points 502 and 504.

=l ] i

Locate Point : [502 I Elevation On Locate Point: [508 [" Elevation On
[~ Side Shot Mode I~ Side Shot Mode
 Station Paint ~ Station Point
Name: [501 Equatel Name: [505 Equate'
Elevation: J0/000000 Statior Height:: | 0000000 Elevation: | 00600006 Station Height: J0000000
~ Direction ~ Direction
' M| 532400 E ] _+]|T ‘Beaing | N|[6228 wl _+|]
I™ Offset Distance - 00000 I~ Offset Distance : [O0000
~ Distance ~ Distance
Distance | T45q Distance | 350

Zenith Angle lEﬂ] oo Rod Height: J 0000000 Zenith Andgle: | SO0 QA Fod Height: | 000600

( Locate ! > ( Locate ! )

1-40 Missouri Department of Transportation 9/21/12



GEOPAK Road Chapter 1 - Coordinate Geometry

7. Locate point 503 by using the Intersect tool.

i

Locate Paint: | 503
[T Auto Increment By: | 1

— |ntersect Element

Paint: | 502 Line 7 I

Direchion
’7 PaTaPhb "IED'I |5|:|2 + 1"IEE
[T Distance; | (AN RRIRa]

- With Element
Paint: | 504 Line "I
Direction
’7 PaToPb  w|504 | 505 - w72

[ Distance: | 000000000
- Direction Qualifier
Mear Point v|

‘ Intersect | ’

8. Store CURVEL, CURVEZ2, and CURVES3.

i
Curve name: IEur'-.fe1 [T Station PC "I I

— Element ————— - Ahead T angent

~ Back Tangent

A || sl AT

Paint Back: Paint Ahead:
50 503

Pl Paint:
A0z

<_ Stare Curve i >
/
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GEOPAK Road

7. (Continued)

Curve name: I Curved

i
Curve name: | Curved [T Station PC "I |
— Back Tangent ~ Element — &head T angent
) "’| T angent Length "| A\ "|
|PT CURYET To 503 m 100
Fuoint Back: Foint &head:
a0z2 a04
Fl Paint:
a3
Stare Curve
m = minus, p = plus
IEY

[T Station PC vI I

Chain Name: IHoute24
Begin at 0.00 "I I

— Back Tanagent — Elernent — Ahead Tangent
4' 2%, Tangent Leng "’I 4'{__\"
| a5
Paint Back: Faint Ahead:
503 505
Pl Paint;
504
Store Curve >
9. Store the alignment chain Route24.
& Store Chain From Elements = =] |

501 CUR CURVE1 CUR CURVEZ2 CUR
CURVE3 504

~ Element Selection ———————————————
Element Type: Point ot |

Paint Name:
| 505

<Add|

Store Chain D’
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10. Station the centerline at the beginning with station 10+12.6

Station Chain I

11. Describe and review chain information in the COGO output window. Next save an
output file. Review the output file in any Text Editor (UltraEdit, Notepad, etc.).

12. Use COGO Navigator to view the data.

13. Upon completion of storing the alignments in coordinate geometry, close coordinate
geometry.

14. Delete all of the graphics in the MicroStation drawing by going to Edit > Select All, and
then selecting the Delete button.
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1.7 Individual Exercise 2: Route63 and Road 1 Alignments

This is an individual exercise to practice storing horizontal alignments.

Open the MicroStation file
District CADD\Design\Randolph\J2P0200\data\Cogo_Practice.dgn.

Continue using GPK 100, as shown in the following dialog

Froject Mame: |

Job: I'IEIEI Qa
Operator Code; In:u

Subject; |

k. | Cancel

Use Coordinate Geometry to create the alignments as shown on the following pages.

Do not worry about the graphics (stationing, curve data, etc.) being plotted. These items will
be discussed in later chapters.
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Route 63
Beginning Point: X =1676434.4103 Y =1262365.4715
Ending Point: X =1678994.1614 Y =1257205.0288

Intersect the PI point using the direction back and direction ahead of the spiral-curve-spiral.

Store the spiral-curve-spiral RTE63-1

Direction Back =S0°20°19.8” E
Length of the back spiral =200’

Degree of Curve =2°30° 00~
Length of the ahead spiral =200’

Direction Ahead =S45°39°27.2” E

Store the alignment as RTE63 with a beginning station of 9+50.00.

Roadl
Beginning Point: X =1676792.0050 Y =1260393.1372
Ending Point: X =1679002.6087 Y = 1257759.8897

Intersect the P1 point using the direction back and direction ahead of the curve.

Store the curve ROAD1-1

Direction Back =S24°20°00.0” E
Degree of Curve =1°45 00”
Direction Ahead =S52°30°00.0” E

Store the alignment as ROAD1 with a beginning station of 0+00.00.

Make sure there are no kinks in the alignments and that you have meet the above design
parameters.

1-46 Missouri Department of Transportation 9/21/12



GEOPAK Road Chapter 1 - Coordinate Geometry

SPIRAL _ RTEG311A
[ 2T+ID.55

X = 1687T6434.4103

TT 1Z2628365. 4715

T 10

= CHAIN RTEB3

4 15
=
4 20

A L
Ls 200.p0° _ELgLElEﬁInlﬂ
Yo 2,01 s s
X5 199,96
LT 133.35
5T G66.60°
= 1676792, DOSH
¥ = 1260393, 1372
CHAIN ROAD1
A5
CURVE ROADT—
Pl  15474.80 &9
L ST SRiha. s i
SC E;:?T 20 ﬁ ?E“4éﬂ UgDUG" ILT
TUTAL A 45 19' o 4" LT L i,508,52° 0
2 o0 T 821.37 v
Lr:. 1.512.T5 R 3,274.04°
L& 20D. D
Ta {.057.08°
R 2.291.83° ]
Bs 2* 30’ 00.07 N,
¥s  199.95°
Y5 91
&y
SPIRAL HATEGA-1A o)
PI 44+456.63
L& E0g.00°
15 2o 1679002. 6087
LT 133,357 1257759.8897 ”g}
§T  &G.68"
X = 167T8924.16114
¥ = 1257205, 0268
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1.8 Individual Exercise 3 (Optional): B1

1. Create a new MicroStation file named B1.dgn

2. Open the Coordinate Geometry dialog. ﬂ
Create Job Number: 456

Set the Operator Code to your initials.

GEOPAK Coordinate Geometry

Froject Mame |

Job Mumber [ 456 Select |
Operator Code | oc
Subject |

k. | Cancel |

3. Use the Coordinate Geometry tools to create chain B1 as shown below. Verify the
area of the chain.

602
N 12000
E 8000

Hints:
Angles at 604 and 605 are not 90°

Store point 604 and the curve before
storing points 607 and 608

120" Offset

75" Offset

CHAIN B1
108.7655 acres

605
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1.9 Group Exercise 1: Working Alignment & Plotting Plan Graphics

This exercise uses D & C Manager to plot the plan view elements for Route 63 (Chain RTE63)
and the outer road (Chain ROADL1).

1. Open the MicroStation file:

District CADD\Design\Randolph\J2P0200\data\plan.dgn.

2. Switch gpk files through the project manager.
Project path: District CADD\Design\Randolph\j2p0200\project
Project file: J2P0200.prj

I

Projects Directory  Admin

| pw \Digtrict CADDWDesign*Randolph'J2P0

Fitter: |~ pr Type: Project "I
irectares: ﬂ
é roidbs]
[
D]
[G]
[H] j
Job Mumber: 200 Unit System: English
Description:
Job 200 = Class GFK
QK | Cancel |
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3. From the Project Info Edit dialog define the following:

Working Alignment: pw:\District CADD\Design\Randolph#\J2P0200\data
Job Number: 200
Project Description: Job 200 = Class GPK

71 Project Info Edit = 10] x|
Project Mame:  JZPO200.pr
Working Directony: | Design*RandelphJ2P12004data Select... |
Job Mumber: IEI}I} Select
Preferences |
Project Description:
Job 200 = Class GPK

QK | Cancel |

Select the OK button

4. Select ClsUser

Project Users: J2
Users
gl'ﬂj'ljd s User Info
[ClsUser] Full Mame:
QP Code:
Description:

o | e
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5. Since chains have now been defined for the two alignments, create a working alignment for
each chain by copying the MoDOT Working Alignment. To do this click on the Select
button in the Road Project dialog. .

il
File Remember Options
Working Directony: Ipw:\District CADDDesign*RandolphJ2P 0200 data User: Clslser  Job # 200 r
¥ Working Alignment Influence Runs
Working Alignment |I'U'IuDDT Define | Port Viewer |

Copy the MoDOT Working Alignment Run and call the new run RTEG3.
Enter the RTE63 working alignment.

Select the Define button to set up the Working Alignment Definition for the Plan View Section
as shown in the next dialog box.

<l

Design File: | plan.dgn

Pattem Chain: [RTEG3
Shapes
Profile View Begin Station: |%+50.00

Location End Station: | 70+79.01
Cross Section View

Existing Ground
Proposed Finish Grade
DTM

o P

ﬂ| Cancel |

Click OK to save the changes to the alignment definition.
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6. Set up the working alignment definition for the ROADL corridor.

Copy the MoDOT working alignment and name the new run ROADL. Enter the new run.

Select the Define button to set up the Working Alignment Definition for the Plan View Section

as shown in the next dialog box.

I
Design File: ||2F' (200"data"Flan.dgn
Pattem Chain: [ROAD1
Shapes ) )
Prafile View Begin Station: | 0=00.00
Location End Station: |35+10.08
Cross Section View
Bxisting Ground
Proposed Finish Grade
DTM
oK | Cancel |
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7. To draw the two alignments with their stationing, select D&C Manager

Select the item English/Drafting Standards/Plan/Alignments/MoDOT Proposed Baseline

I} Design and Cc =10/ x|
File Edit Settings Faworites Help

g id B Rl

&= t\gph_std“d&c_manager'modot_english.ddb

3 Design Standards
[ Drafting Standards - COGO

1 Location Survey

£ Miscellaneous

[ Plan

[=r Alignments
& MoDOT Existing Baseline

= MoDOT Proposed Baseline
£n MoDOT Temporary Baseline
(=3 Profile
CaRW
£ Payitems
£ 3PC Toals

8. Select the Draw Plan & Profile Button

F'_! MoDOT Prope =10 x|
[T Place Influence

¥ | Adhoc Attributes . .
I= | New Bement Gnly | Draw Plan & Profile ]
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GEOPAK Road

9. Select the Chains Operation.

Set the Label Scale to 50

Check that the following items are checked:

Line Direction

Curve Label

Curve Data
Spiral Label
Spiral Data

2\ Draw Plan &

=101 ]

ttem: | MaDOT Proposed Baseline

Blement Type: Chaing

w| Label Scale: [50

;-:':___ S i [ .-3 . I

Select Chain to Draw

ROAD
RTEE3

¥ Line Direction Labels
[ Line Length Labels

[T Line Labels Only

¥ Curve Labels

¥ Curve Data

[T Curve Labels Only

™ Place Curve Data by DP
¥ Spiral Labels

¥ Spiral Data

I Spiral Labels Only

[" Place Spiral Data by DP

Select the Chains RTE 63 and ROAD1. (One click for each chain only)
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10. Switch the Operation to Stationing.

Check that the following items are checked:
Tick Marks
Tick Mark Stations
PC & PT & CS ... Labels
Pl Labels

Set the following options:

Small Ticks: Ticks LT, Labels LT
Large Ticks: Ticks Both, Labels LT
Control Point Labels: As Per Preferences

P i 9
tem: |MoDOT Proposed Bassline
BElement Type: Stationing "l Label Scale: IE-D—
Key4n Poirts: |
Select Chain to Draw |
ROADT ¥ Tick Marks
RTEG3 V¥ Tick Mark Stations
V¥ PC/PT/TS/CS/SC/ST/FI Labels
W Pl Labels
~ Small Ticks

Ticks Left: Labels Left

— Large Ticks

 Ticks Both; Labels Left

— Control Point Labels
As Per Preferences

Select the Chains RTE 63 and ROAD1.
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11. Based on the typical section for Route 63 (see the separate handout), there are three possible
locations for the edge pavement line next to the median. Because the shoulder next to the
median is an Al shoulder with no joint between the pavement and shoulder, one option is to
place the edge of pavement line at the median edge of shoulder (offsets -26° & 26°). The
second option is to place the pavement edge 2’ into the shoulder (offsets -28” & 28°). The
last option, which is the one used for this exercise is to place the edge of pavement at the
edge of the driving line (offsets -30” & 30’). This taken into consideration, the offsets for the

edge of pavement are —56 (-26-30), -30, 30, and 56.

Use the Draw Transition tool to create the EOP for chain RTE63 with the following item.

Use the Design and Computation Manager item:

Design Standards\Roadway\EOP New — Edge of Pavement (New).

V') Design and Ce =101 x|
File Edit Settings Favorites Help

5~ id B ¢ 2R &

& t\gph_std d&c_manager'modot_english.ddb
[ Design Standards

(C1 Cross Sections

£1 Drainage

£ Environmental

3 Property

3 RW

£ Roadside

[ Roadway
£ Slopes
BCL - Backslope Constraint Line
Bem Line (New)
Construction Joint
Cross Over Designator Line
Curb Existing
Driveway
Type 1 Driveway - Please discontinue, use Adhoc based item called Driveway
Type 2 Driveway - Please discontinue, use Adhoc based tem called Driveway
Type 3 Driveway - Please discontinue, use Adhoc based tem called Driveway
Type 4 Driveway - Please discontinue, use Adhoc based tem called Driveway
Type 5 Driveway - Please discontinue, use Adhoc based tem called Driveway
EOP Existing - Edge of Pavement (Existing)

| »

B EOP Mew - Edge of Pavement (New)
EQS BExisting - Edge of Shoulder (Exdsting) j
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12. Don’t worry about setting up any AdHoc Attributes for any plan view elements; Roadway
Designer does not use this functionality.

LT EOP New - Edge of Pavement (Ne
5

=101

L |Sing B

MNumeric 15
MNumeric 559
MNumeric 59
MNumeric 59
... | Numeric 0.333
Aogg Base...  Numeric %9
Rock Fill ... | Mumeric 59
Compens... | Mumeric 55
Chain Mame | String none
Profile Mame  String none
RockFllB... | String Yes

13. Be sure when placing lines that Place Influence is turned on.

I'_1 EOP New - Edg =
¥ Place Influence
[ Adhoc Attributes Match Paint Text

¥ MNew Element Only Draw COGO Bement

Select the Draw Transition Tool

Plans Prenaratian
o B O El

Draw the EOP using the parameters shown below.

%

Beginning Station Beginning Offset

Ending Station

Ending Offset

Start of Chain -56 End of Chain -56
Start of Chain -30 End of Chain -30
Start of Chain 30 End of Chain 30
Start of Chain 56 End of Chain 56
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GEOPAK Road

14. Use the Draw Transition tool to create the edges of outside shoulder for Route 63 with the
following parameters. From the typical section there is no separated paved shoulder on the

median side; therefore, the offsets are —64 (-56-8), -26, 26 and 64.

Use the following Design and Computation Manager item:

Design Standards\Roadway\EOS New Conc. — Edge of Shoulder - Concrete (New).

File Edit Settings Fawvorites Help

_ 1O |

@ 14 @2 o = % Ol

&3 t Wgpk_std d&c_manager'modot_english.ddb
== Design Standards

[ Cross Sections

3 Deinage

1 Environmental

30 Property

£ RWW

0 Roadside

= Roadway
£ Slopes
BCL - Backslope Constraint Line
Bem Line {(Mew)
Construction Joint
Cross Ower Designator Line
Curb Existing
Diriveway

EOF Edsting - Edge of Pavement (Edsting)

EOQOF Mew - Edge of Pavement {Mew)

EO S Edsting - Edge of Shoulder (Edsting)

EOS Mew Aggr. - Edge of Shoulder - Aggregate (Mew)
EOS Mew Asph. - Edge of Shoulder - Asphalt {(Mew)

By EOS Mew Conc. - Edge of Shoulder - Concrete (New)

Tywpe 1 Drveway - Please discontinue, use Adhoc based item called Driveway
Type 2 Drveway - Please discortinue. use Adhoc based item called Driveway
Type 3 Drveway - Please discortinue. use Adhoc based item called Driveway
Type 4 Drveway - Please discortinue. use Adhoc based item called Driveway
Type & Drveway - Please discortinue. use Adhoc based item called Driveway

EDOS Mew Earth - Edge of Shoulder - Earth {Mew) ;l
: i
Be sure that Place Influence is turned on.
¥ Place Influence
[T Adhoc Attributes Match Point Text
¥ Mew Element Onlby Draw COGO Blement

Use the following settings in the Draw Transition Tool:

Ending Offset

Beginning Station  Beginning Offset Ending Station
Start of Chain -64 End of Chain
Start of Chain -26 End of Chain
Start of Chain 26 End of Chain
Start of Chain 64 End of Chain

Save the changes to the DGN file.

-64
-26
26
64
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15. Based on the typical section for the outer road (see the separate handout), the offsets for the
edge of pavement are —12 and 12. Use the Draw Transition tool to create the edges of
pavement for ROAD1 with the following parameters.

Use the Design and Computation Manager item:

Design Standards\Roadway\EOP New — Edge of Pavement (New).

F:_?DE'I_]IEHIC putati -0l x|
File Edit Settings Faworites Help

g id B Rl

== t\gph_std“d&c_manager'modot_english.ddb
[~ Design Standards

(C1 Cross Sections

C1 Drainage

1 Enwirormertal

(=7 Property

CIRW L]

£ Roadside

[~ Roadway
(=7 Slopes
BCL - Backslope Constraint Line
Berm Line (Mew)
Construction Joint
Cross Cwver Designator Line
Curb Existing
Driveway
Type 1 Drveway - Please discontinue, use Adhoc based tem called Diveway
Type 2 Driveway - Please discontinue, use Adhoc based item called Driveway
Type 3 Driveway - Please discontinue, use Adhoc based item called Driveway
Type 4 Driveway - Please discontinue, use Adhoc based item called Driveway
Type 5 Driveway - Please discontinue, use Adhoc based tem called Diveway
EQP Existing - Edge of Pavement (Existing)

|»

B EOF New - Edge of Pavement (MNew)
EQS Buisting - Edge of Shoulder (Exdsting) LI
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18. Continued - Be sure that at least the Place Influence is turned on. The New Element Only
toggle is optional.

.\ EOP New =101 |
W Place Influence
[T Adhoc Attributes Match Point Text
¥ MNew Element Only Draw COGO Bement

Use the following settings in the Draw Transition Tool:

Beqginning Station  Beginning Offset Ending Station Ending Offset
Start of Chain -12 End of Chain -12
Start of Chain 12 End of Chain 12
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16. Use the Draw Transition tool to create the edges of shoulder for ROAD1 with the following
parameters.

Use the Design and Computation Manager item:
Design Standards\Roadway\EOS New Aggr. — Edge of Shoulder — Aggregate (New).

-0

File Edit Settings Favorites Help

- id | @R ¢ = w &
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Be sure that Place Influence is turned on.
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From the typical section, shoulder exists only from Sta. 25+30.00 to the End of the Project.
Use the following settings in the Draw Transition Tool:

Beginning Station  Beginning Offset Ending Station Ending Offset
25+30.00 -18 End of Chain -18
25+30.00 18 End of Chain 18
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Chapter 1 - Coordinate Geometry GEOPAK Road

17. Use the Draw Transition tool to draw the curb for ROAD1 with the following parameters.

Use the Design and Computation Manager item:
Payitems\Roadway\Curb\609-10.52 Curb And Gutter Type B
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Be sure that Place Influence is turned on.
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Use the following settings in the Draw Transition Tool:

Beginning Station  Beginning Offset Ending Station Ending Offset
Start of Chain -15 25430 -15
Start of Chain 15 25+30 15

Save the changes to the DGN file.
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GEOPAK Road Chapter 1 - Coordinate Geometry

18. There is a sidewalk on the left side of the outer road from Sta. 0+00 to Sta. 25+30. The
inside edge of sidewalk is at the back of the curb. The outside edge has an offset of 20” (12 +
3+5). Use the Draw Transition tool to create the outside edge of sidewalk for ROAD1 with
the following parameters.

Use the Design and Computation Manager item:
Design Standards\Roadside\Sidewalk (New).
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Be sure that Place Influence is turned on.
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Use the following settings in the Draw Transition Tool:

Beginning Station Beginning Offset Ending Station Ending Offset
Start of Chain -20 25+30 -20

This completes the lines needed to show the roadway in the plan sheets for Route 63 and Road1.
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