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Figure 4-1 - Selecting and Displaying General Geometry Tools
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INTRODUCTION

The Genera Geometry (GEOM) subsystem of |Grds establishes points, lines, arcs, chains
and shapes and displays them on a graphics screen.

These elements can be used in various geometry computations including those related to
horizontal alignments.

Commands
General Geometry commands fall into three broad categories:
° create elements
°  perform calculations

°  user serviceroutines

Use the first group of commands to establish elements from existing elements, and/or user
supplied data. Y ou create points, lines, arcs, chains and shapes this way.

Use the second group of commands to make calculations by specifying existing el ements
and other information.

EXAMPLE: The area of a shape, angle between two lines, or a bearing and a distance
between two points.

Use the third group of commands (user service routines) to identify and label elements,
delete elements, and transfer points to and from |Grds Working files, etc.

The following geometry commands work directly on a horizontal alignment:
° CONSTRUCT POINT AT STATION AND OFFSET (408)

° CONSTRUCT LINE AT STATION AND BEARING, AZIMUTH OR SKEW
ANGLE ON HORIZONTAL ALIGNMENT (425)

° CALCULATE STATION AND OFFSET (483)

° CALCULATE STATION, OFFSET, AND ELEVATION (484)

° CREATE GEOMETRY ELEMENTS FROM HORIZONTAL ALIGNMENT (498).
° ALIGNMENT RELATIONS REPORT

° ROADWAY ELEVATIONSTABLE
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° RADIAL OFFSETS

° CREATE TABLE OF POINTS

°  RIGHT-OF-WAY STAKEOUT

° ALIGNMENT INTERSECTION

° PAVEMENT AREAS

° MEDIAN END DESIGN

° REVERSE CURVES

° GENERAL RAMP DESIGN

° DIVIDE ELEMENT

Before you use any other GEOM commands on a horizontal alignment, use the CREATE
GEOMETRY ELEMENTS FROM HORIZONTAL ALIGNMENT (498) command to bresk the

horizontal alignment into geometric elements. 1Grds displays this horizontal alignment on the
screen twice: once as a horizontal alignment and once as individual geometric elements.

Geometry File
The IGrds Geometry file is one of the IGrds Working files.

The DISPLAY IGRDS GEOMETRY FILE (492) command retrieves points, lines, arcs,
chains and shapes from the |Grds Geometry files and displays them on the graphics screen.

Lines that are created in the AN Option are unbounded. They are stored with a point and
direction. When they are displayed in the IG Option, they are bounded at a distance of 100000.
Arcs created in the AN Option are displayed in the |G Option as circles.

Element Labds

IGrds places a label at the beginning of each element. This helps you specify + or - for
directions, and often eliminates the need to digitize points of direction. Plus (+) appears toward the
end or to the right of an element. Minus (-) appears toward the beginning or to the left of an
element.

IGrds labels geometry elements with the text height specified in the Parameter file. A
Parameter file value also determines the geometry point scale. The distance that the label is placed
away from the element is the graphics system line space value.
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Geometry Data Consider ations

o

Any 1Grds Geometry command that allows selection of an existing geometry element
will also alow selection of MicroStation graphic elements. MicroStation elements
that can be selected are points, lines, linestrings, arcs, and chains (composed of smple
elements). When MicroStation elements are selected, they are identified as MSIn for
lines and line strings, M Sar for arcs. and MSch for chains. MicroStation elements are
converted internally for use in 1Grds geometric calculations. For example, the IGrds
Point at Intersection command can intersect two MicroStations lines to create an
IGrds point. Even though MicroStation Elements are stored internally with integer
coordinates, these coordinates are converted to real world coordinates using the
precision set in the .dgn file. The IGrds Geometry computations are all performed
using double precision.

Y ou can define 8191 points numbered 1-8191. Re-using a point number replaces the
previous point with the same number.

You may define 8191 lines and arcs (curves) numbered 1-8191. You can use any of
the numbers for either a line or an arc, but the same number cannot represent both
items simultaneously. Re-using curve numbers also replaces the previous entry.

Elements are NOT defined hierarchically, that is, defined by other elements.

EXAMPLE: Point #10 to point #20 initidly defines line #1. If you move or redefine
point #10, line #1 does not change. If you move line #1, points #10 and #20 do not
change.

You can define 8191 chains and shapes numbered 1-8191. You can use any of the
numbers for either a chain or a shape, but the same number cannot represent both
simultaneously. Re-using a chain or shape replaces the previous entry.

A brief list of some of the GEOM features follows.
Points (locations) can be specified four ways.

Digitized point
Coordinate entry
ID number
Screen select

QO QO Q-

Elevations of points may be specified three ways:

a Key entry
a DTM surface
a Roadway surface
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o

Other elements can be specified two ways:

a ID number
a Screen salect

Absolute direction can be specified four ways:

Azimuth

Bearing

Line ID number

Screen select feature to select aline of the same absolute direction

QO QO Q-

Relative direction can be specified three ways:

a Angle
a Deflection angle
a Skew angle

Radius can be specified eight ways:
a Type

* Radius

*  Degreeof curve

*  Arc number of an arc with the desired radius
*  Point number of apoint on the arc

*  Coordinates of apoint on the arc

a Sdect:

*  Arc of desired radius
*  Point on the arc

a Digitize point onthearc

The next available element number is displayed as a default. Y ou can enter a number
to override. It never overwrites an existing element; a message appears when an
entered element number already exists. Y ou can then choose to overwrite the existing
element or type a new element number.

You may delete the display of any geometry elements using the graphics system
"erase” commands. To aso delete labels, turn on graphic group lock when
performing these deletes. To retrieve these "deleted” elements, use the DISPLAY
IGRDS GEOMETRY FILE (492) command. Note that the DELETE GEOMETRY
ELEMENT (470) command deletes the elements from the IGrds Geometry file and
from the display.

4-12

PUBLIC DOMAIN - IGrds USER MANUAL



GENERAL GEOMETRY (GEOM) COMMANDS
INTRODUCTION

Some commands have multiple solutions. Whenever possible, 1Grds uses the solution
closest to the last element(s) you select. When it cannot find sufficient data to determine one
solution, the system asks for additional information. For example, it may ask you to digitize a point
near the solution or in the desired direction, or select a tangency option. Intersections of 3D
geometry elements will amost always result in multiple solutions. In these cases you are asked to
select the appropriate solution.

Although elements are physically bounded on the graphics screen (e.g., a line has two end
points), |Grds uses the infinite or unbounded element in all calculations. Thus, a point projected to
an element may not actually appear between the end points of the element.

| Grds Feature Codes

|Grds geometry elements can optionally carry a feature code definition. Thisisin addition
to the standard geometry element definition. The purpose of feature codesisto:

° Associate geometric elements with physical features,
°  Create aternative planimetric display of geometry elements,
°  Create/compute quantity listings of features.

Feature codes can be assigned to geometry elements as they are defined on most geometry
tools. Additionaly, the ADD FEATURE CODE TO GEOMETRY ELEMENTS (430) command
allows the user to assign feature codes to existing geometry elements. The most recent association
isretained if more than one feature is assigned to the same geometry element.

This feature is referenced by three other geometry commands. DISPLAY GEOMETRY
FEATURES (431), LIST GEOMETRY FEATURE DATA (432), and LIST GEOMETRY
FEATURE DATA QUANTITIES (433). Each of these commands searches the geometry file for
elements with the selected feature(s). The display command will draw features in the graphicsfile
using the feature symbology defined in the "Feature Table" (see below). The list command
summarizes information about a feature(s). The quantities list command summarizes the feature
data and converts the resultsinto user-defined units.

Features are defined via a Feature Table. This table has the name "feat.tab" and islocated in
the 1Grds custom directory.

3D Shapesfor Linear Geometry Elements

3D Shapes may be associated with any linear geometry element. See the discussion on page
4-42 of this chapter.
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FIELD COLUMNS DESCRIPTION
Code 1-4 Feature code or name and may be any displayable character.
Type 5-7 Feature type:
1 = Point feature (like atree)
2 = Linear feature (like aguardrail)
3= Areafeature (like aparcd of land)
Level 8-10 Feature display leve (1-63).
Color 11-13 Feature display color (0-255).
Line 14-16 Feature display line code (0-7).
Code
Line 17-19 Feature display line weight (0-31).
Weight
Symbol 21- 26 Feature symbol (Type=1,only). This symbol must bein the currently attached
symbol library.
Multi- 28 - 39 Quantities multiplier factor converts the results into user-defined units.
plier
Units 41 - 46 Units created by multiplier factor.
Descrip- 48-71 Description of feature (used in reports and confirming feature) may be any
tion displayable character.
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CONSTRUCT POINT AT LOCATION

Geometny Foints

* Hkﬁiﬂ D\:{?‘I IEI”;-:-é;.rl E?I':!EF r’{ HE:"F:TI EES | 7{'_,5""' +”‘/| "FJ

LAEEL
L

| 5
EDrrlI:IE:lE:Ta

DISFY

7 Point by Location This command creates an 1Grds geometry
: _ point a a defined location, either with
Paint Number. | 28 coordinate or digitized entry.  The
~ Point Location elevation part may be keyed in, obtained
Inputtype: Coordinates  —| from the active DTM surface, obtained
from the design roadway surface, or be the
. 0.000000 m MicroStation active depth when digitizing

s 0.000000 i coordinates.

Elewation: | 0.000000 i Key-In _,|

— Feature
| Define  Code: FEEltLIrEB_._l
Description:

Applyl Hesetl Clusel Help

Point Number ID number for the new point. Default shown
isthe next available ID number. Enter number
to change.

Point Location Options

Coordinates Enter the X,Y or N,E coordinates or digitize a
desired location for the new point.

Elevation Enter or digitize an elevation.

Use the active DTM surface elevation at the
given X, Y or N, E coordinates.

Use the Design Finish Grade elevation at the
given X, Y or N, E coordinates. This surface
corresponds to one of the design roadways of
the active base line.

Use the Design Subgrade Surface elevation at
the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.
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Feature Options

Define Check this box to define a feature for the new
point. The active point feature is displayed if
oneis defined. Uncheck this box if afeatureis
not necessary.

Code Displays the active point feature code.

Description  Displays the description of the active point
feature.

Features Press to display a list of avallable point
features to replace the current active point
feature. (See page 4-104)

Apply Execute the command.

Reset Erase the input fields and display the default
ID number.

Close Close the dialog box.

Help Display Help for this command.
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CONSTRUCT POINT ON ELEMENT

Geometry Foints

o | il 21 B | el ¥ R A 2 ]

This command creates an |1Grds

LAEEL
-

EDIT

. DIZFY

"'\. -
CELET
NG

% Point on Element geometry point on a selected element.
_ The command places a point directly
Paint Number. | 28 (mathematically) on an element more
Select Foint on Element; accurately than the drafting system
Feature display capability. A "snap to" that
| Define Code: FEﬂtu,ES___l element yields coordinates which are
not truly on the element. Thisisdueto

Description: the lower precision used by the drafting

system. The eevation of the point is

computed at the precise location of the
Reset | Close | Help | point on the element.

Point Number ID number for the new point. Default
shown is the next available ID number.
Enter number to change.

Point on Element  Use the mouse to select the point location
on an existing 1Grds Geometry element
(line, arc, shape, or chan) or a
MicroStation element (line, arc, or chain).
Sdlecting executes the command.

Feature Options

Define Check this box to define a feature for the
new point. The active point feature is
displayed if one is defined. Uncheck this
box if afeatureis not necessary.

Code Displays the active point feature code.

Description Displays the description of the active point
feature.

Features Press to display a list of available point

features to replace the current active point
feature. (See page 4-104)

Reset Erase the input fields and display the
default ID number.

Close Close the dialog box.

Help Display Help for this command.
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CONSTRUCT POINT AT ENDPOINT/KEYPOINT OF ELEMENT

Geometry Foints

* | Loc E:;f\‘l E‘l;ﬁ-l S—T'JI:EF e

- . ERE
FEFF bt

[
o - LAEEL 0 EOT | -5 rr
7| 34 ] ] o] P

& Point at Keypoint X]
Faoint Mumber(first): IZB

— Element

Sel elem ar enter (D I
Offget: IEI.DEIDEI m

Keypoint.  Mearest —-|

— Feature

_ | Define  Code: FEﬂtures___l

Cescription:

Apply | Reset | Close | Help |

This command creates an |Grds geometry
point(s) at the endpoint(s) or at keypoint(s)
(such as center point of an arc) of an e ement
or an optional offset element. If an offset is
requested, then the elevation of the point is
the same as the elevation of the keypoint on
the element.

Point Number

ID number for new point. Default shown isthe
next available ID number. Enter number to
change.

Element Definition

Element ID

Select a geometric element (line, arc, chain, or
shape) or MicroStation element in the graphics
areaor enter itsID.

Offset

Enter the offset from the selected element.
Posgitive value for right offset and negative for
left (based on direction of element).

Keypoint:

Nearest

Begin/PC

End/PT

A new point is located at the begin point of a
line or the PC of an arc. This option is not
valid for chains.

A new point is located at the begin point of a
line or the PC of an arc. This option is not
valid for chains.

A new point is located at the end point of aline
or the PT of anarc. Thisoption isnot valid for
chains.
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402 / CONSTRUCT POINT AT ENDPOINT/KEYPOINT OF ELEMENT

Center A new point islocated at the center point of an
arc. Thisoption isnot valid for chains.
All New points are located at the following
locations:
begin and end point of aline; PC, PT, and
center point of an arc; node points of a
chain.
Feature Options
Define Check this box to define a feature for the new
point. The active point feature is displayed if
one is defined. Uncheck this box if a feature is
not necessary.
Code Displays the active point feature code.
Description Displays the description of the active point
feature.
Features Pressto display alist of available point features
to replace the current active point feature. (See
page 4-104)
Apply Execute the command.
Reset Erase the input fields and display the default ID
number.
Close Close the diaog box.
Help Display Help for this command.
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GENERAL GEOMETRY (GEOM) COMMANDS

403 / CONSTRUCT POINT AT INTERSECTION OF TWO ELEMENTS

CONSTRUCT POINT AT INTERSECTION OF TWO ELEMENTS

Geometry Foints

-

A

1.3
o | | io | <Eno ':'\'f\ D\}%} I S B | —— A o | = |tPEE .+ | EDT| it
EEYFT s ZTIOF REFF S I b - DIZFY &

Elntersect Elements

Foint Murmber: I 28

— First Element |7 Second Element

Sel elem or enter |D: I
Dffset: ID.DEIDEI m

Oftset: I 0.0000 M

This command creates an |Grds
geometry  point  a  the
intersection of two dements. In

Sel elem or enter D: | case of multiple intersections,

the intersection closest to the

| Defne  Code: Fealures___l

Description:

~ Feature | Show Salutions | point used to select the second

element is used. If the second
element is defined by ID
number, the point a the

intersection nearest the point
(Apply | (Reset|  [close | [Help | | ot select thefirst dementis

used. If 1D numbersare used to

define both eements, an approximate point of inter-section is

requested.

Point Number

Enter the ID number for the new point to be
placed. The default number shown is the
next available ID number.

First Element

Element ID

Offset

Select a geometric element (line, arc, chain
or shape) or MicroStation element in the
graphics area or enter its ID. Example
A23

Enter the offset from the selected element.
Positive value for right offset and negative
for left (based on direction of element).

Second Element

Element ID

Offset

Select a geometric element (line, arc, chain
or shape) or MicroStation element in the
graphics areaor enter itsID.

Enter the offset from the selected element.
Positive value for right offset and negative
for left (based on direction of eement).
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403 / CONSTRUCT POINT AT INTERSECTION OF TWO ELEMENTS

Select Intersection Elvation
MNorthing: 10588562172
Easting: 11911.437828

[®] Elevation: 700.000000

~ Elewation: £50.000000

ft
ft
ft
ft

Show Solutions

Enable this option if it is desired to see the
two solutions. Choose one of the two
elevations of the existing geometric
elements and hit OK.

Feature Options

Define Check this box to define a feature for the
new point. The active point feature is
displayed if one is defined. Uncheck this
box if afeatureis not necessary.

Code Displays the active point feature code.

Description Displays the description of the active point
feature.

Features Press to display a list of avallable point
features to replace the current active point
feature. (See page 4-104)

Apply Execute the command.

Reset Erase the input fields and display the
default ID number.

Close Close the dialog box..

Help Display Help for this command.
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GENERAL GEOMETRY (GEOM) COMMANDS
404 / CONSTRUCT POINT ALONG ELEMENT FROM POINT ON ELEMENT

CONSTRUCT POINT ALONG ELEMENT FROM POINT ON ELEMENT

Geometry Faints

4 r”~| n:?ml ‘s

STIOF

[
—_—— - | LABELL W | EDIT | pEier
o e I P o P il

# Point Along Element

Faoint Mumber; IEB

Sel elem ar enter I0; I

From FPoint

This command creates an 1Grds
geometry point at a given distance
and offset from another point on
the dement. If an offset is
entered, then the elevation of the

Input type:

Select

I

Select pnt or enter #: I

point is the same as the elevation
of the distance along the element.

Distance: | 0.0000 m
Cffset. | 0.0000 I
Feature
| Define  Code: Features... |
Description:
Apply | Reset Close | Help |

Point Number

Enter the ID number for the new point to be
placed. The default number shown is the next
available ID number.

Element ID

Select a geometric element (line, arc, chain, or
shape) or MicroStation element in the graphics
areaor enter itsID. Example: A23

From Point Options

Coordinates

Select

Enter the X,Y or N,E coordinates or digitize a
desired location for the reference point.
Example: 761345.238

2352.456

Select an existing geometry point on the
graphics area or enter its number. Example:
A
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404 /| CONSTRUCT POINT ALONG ELEMENT FROM POINT ON ELEMENT

Distance Enter the distance from the reference point.
Positive value in the direction of the element or
negative in the opposite direction.

Offset Enter the offset from the selected element.
Posgitive value for right offset and negative for
left (based on direction of element).

Feature Options

Define Check this box to define a feature for the new
point. The active point feature is displayed if
one is defined. Uncheck this box if a feature is
not necessary.

Code Displays the active point feature code.

Description  Displays the description of the active point
feature.

Features Pressto display alist of available point features
to replace the current active point feature. (See
page 4-104)

Apply Execute the command.

Reset Erase the input fields and display the default ID
number.

Close Close the diaog box..

Help Display Help for this command.

Note: The elevation of the constructed point will be the elevation of the element at the specified
distance along the element. This elevation is applied to offset locations al so.
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405/ CONSTRUCT POINT PROJECTED TO ELEMENT (PERPENDICULAR)

CONSTRUCT POINT PROJECTED TO ELEMENT (PERPENDICULAR)

Geometry Foints

o= | o= ER=
Lo "’E” \/% \/‘? S .
KEYFT STOF REFF

4
- o | LREEL| o | EDIT | pEer
"j | ’fﬁl - |DISF"|'| OREl

Z Puoint Projected to Element

Point Murmbet: IZB
Sel elem ar enter [0 I
Offset; ID.EIEIEIEI i

— Projecting Foint
Inputtype:  Select —-I

Select pnt ar enter #: I

This command creates an |Grds geometry
point at the perpendicular projection from a
selected point to an element. If an offset is
given, then the elevation of the point is the
same as the elevation of the intersection along
the element.

— Feature

_ | Define  Code: Features...l
Description:

Apply | Reset Close | Help |

Point Number ID number for new point. Default shown is
the next available ID number. Enter number
to change.

Element ID Select a geometric element (line, arc, chain,
or shape) or MicroStation element in the
graphics area or enter itsID.

Offset Enter the offset from the selected element.
Positive value for right offset and negative
for left (based on direction of element).

Projecting Point Options

Coordinates  Enter the X,Y or N,E coordinates or digitize a
desired location for the projecting point.
Select Select an existing geometry point on the
graphics screen or enter its number.
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405/ CONSTRUCT POINT PROJECTED TO ELEMENT (PERPENDICULAR)

Feature Options

Define Check this box to define a feature for the new
point. The active point feature is displayed if
one is defined. Uncheck this box if a feature

IS not necessary.
Code Displays the active point feature code.
Description Displays the description of the active point
feature.
Features Press display alist of available point features
to replace the current active point feature.
(See page 4-104)
Apply Execute the command.
Reset Erase the input fields and display the default
ID number.
Close Close the dialog box.
Help Display Help for this command.

Note: If the element is a chain, the projected point must be within the bounds of the chain. Where
there are multiple solutions, the projection closest to the projecting point is chosen.

The eevation of the constructed point will be the element elevation at the perpendicular
projection intersection. This elevation is also applied at any specified offset distances.
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GENERAL GEOMETRY (GEOM) COMMANDS
405/ CONSTRUCT POINT PROJECTED TO ELEMENT (PERPENDICULAR)

CREATE POINT AT DISTANCE AND DIRECTION FROM POINT

Geometry Foints

* Lo

]

fEHD

KEYFT

o STHOF REFF;

L4
- 7{ _ﬂgﬁr” ‘}*‘f "“'--‘ LAEEL DISFY = D:E:lz:fa

Z Point Distance & Bearing x|

Paint NMurmkber; IEB

— Reference Point

Inputtype:  Select ~|
Select pnt or enter #: I

— Direction

Direction type: _ Bearing ~|
N ~|Jo °Jo ' Joomo " E -

This command creates anew |Grds geometry point at a
given distance and direction from a reference point and
then at a given vertical angle. This command works in
a manner smilar to traversing by using the previousy
constructed point as the new reference point.

ID number for the new point. Default shown
isthe next available ID number. Enter number
to change.

Distance: | 0.0000 m
Offset. | 0.0000 m

Yert Angle: | 0.0000 Deq.

Feature

_| Define  Code: Features...l

Description:

Apply | Reset Close | Help |

Point Number

Elevation
Select

Reference Point Options

Coordinates Enter the X,Y or N,E coordinates or digitize a

desired location for the reference point.
Enter or digitize an elevation.

Use the active DTM surface elevation at the
given X, Y or N, E coordinates.

Use the Design Finish Grade elevation at the
given X, Y or N, E coordinates. This surface
corresponds to one of the design roadways of
the active base line.

Use the Design Subgrade Surface elevation at
the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.

Select an existing geometry point on the
graphics areaor enter its number.
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406 / CREATE POINT AT DISTANCE AND DIRECTION FROM POINT

Bearing

Azimuth

Line

Direction Options

Select the bearing directions (N/S,E/W) and
enter the angle in degrees, minutes, and
seconds.

Enter the azimuth angle in degrees, minutes,
and seconds.

Select an existing line on the graphics area or
enter its number. The direction of this line is
used to define the new point.

Distance

Enter the distance from the reference point.
Positive value in the direction specified or
negative in the opposite direction.

Offset

Enter the offset from the direction specified.
Posgitive value for right offset and negative for
left (based on direction specified).

Vert. Angle

The vertical angle vertex is at a point the
specified distance and direction from the
reference point. The vertical angleis positive if
it is above the horizontal plane containing the
specified distance and direction and negative if
the vertical angle is below the horizontal plane.
The vertical angle is given in degrees and
decimals.

Feature Options

Define Check this box to define a feature for the new
point. The active point feature is displayed if
one is defined. Uncheck this box if a feature is
not necessary.

Code Displays the active point feature code.

Description Displays the description of the active point
feature.

Features Pressto display alist of available point feature
to replace the current active point feature. (See
page 4-104)

Apply Execute the command.

Reset Erase the input fields and display the default ID
number.

Close Close the diaog box.

Help Display Help for this command.
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GENERAL GEOMETRY (GEOM) COMMANDS

407 / CONSTRUCT POINT BY DISTANCE AND ANGLE

CONSTRUCT POINT BY DISTANCE AND ANGLE

Geometry Foints

- (nH D= _J_ s - .
Kﬁgﬂ Y;.}\‘I Yﬁ’l ETAOF = |HEPH1|

-
Lac

ER=
.

|

,x-'-'" LAEEL|
S = | pIsEY

| 3
EDlTll:lE:LE:Ta
K

& Point Distance & Angle ]
Faint MNumber. |28

— Back Sight Point
Inputtype: Select ~|-
Select pnt or enter #: I

— Transit Foint

Inputtype:  Select —
Select pnt or enter #:

This command creates a new 1Grds geometry point
at a distance from atransit point and an angle from
the direction defined by a back sight point and then
at agiven vertical angle. This command worksin a
manner similar to traversing by using the new point
as the trangit point and the previous transit point as
the back sight point.

— Angle
Angletype: _Angle ~|
[oofo ' [oooa ™
Distance: | 0.0000 I
Offset: [0.0000 m
Yert Angle: | 0.0000 Deg. .
Feature
_| Define  Code: Features...l
Description: i
Apply | Reset Close | Help |
Point Number Enter the ID number for the new point to be
placed. The default number shown is the
next available ID number.
Back Sight Point Location Options
Coordinates Enter the X,Y or N,E coordinates or digitize
a desired location for the back sight and/or
trangit points. Example:  761345.238
2352.456
Select Select an existing geometry point on the
graphics area or enter its number.
Example: 34
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407 / CONSTRUCT POINT BY DISTANCE AND ANGLE

Coordinates

Select

Transit Point Location Option

Enter the X,Y or N,E coordinates or
digitize a desired location for the back

sight and/or transit points.
Example:  761345.238
2352.456

Select an existing geometry point on the
graphics area or enter its number.
Example: 34

Angle Options

Deflection

Skew

Angle

Distance

Offset

Vert. Angle

Enter the deflection angle in degrees,
minutes, and seconds, then select the
direction (L/R).

Select the skew directions (R/L, F/B) and
enter the angle in degrees, minutes, and
seconds.

Enter the angle in degrees, minutes, and
seconds, then select the direction (L/R).

Enter the distance from the transit point.
Positive value in the direction specified.

Enter the offset from the direction
specified. Positive vaue for right offset
and negative for left (based on direction

specified).

The vertical angle vertex is at a point the
specified distance and direction from the
trangit point. The vertical angle is positive
if it is above the horizonta plane
containing the specified distance and
direction and negative if the vertical angle
is below the horizontal plane. The vertica
angleis given in degrees and decimals.
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407 / CONSTRUCT POINT BY DISTANCE AND ANGLE

Feature Options

Define Check this box to define a feature for the
new point. The active point feature is
displayed if one is defined. Uncheck this
box if afeatureis not necessary.

Code Displays the active point feature code.

Description Displays the description of the active point
feature.

Features Press to display a list of available point
features to replace the current active point
feature. (See page 4-104)

Apply Execute the command.

Reset Erase the input fields and display the
default ID number.

Close Close the dialog box.

Help Display Help for this command.
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408 / CONSTRUCT POINT AT STATION AND OFFSET

CONSTRUCT POINT AT STATION AND OFFSET

Geometry Points

D= EHE
Lo ’{" \(>
KE'|'F‘T F:EF‘F:

"
- < |FAEEL o | EDIT | pEer
7] 3 2| ] 2 e 2o

This command creates an

Z# Point at Station & Offset %] |Grds geometry point a a
Pairnt Nurnber: I 28 Poadway:  owverlay ~| || defined station, offset, and
— Station Offset elevation from a given

Enter Statian —| Enter Offset —| horizontal alignment.
Station: | Offset. | 0.0000 m
— Elewation

Elevation: | 0.000000

m Fey-In —-I

— Feature
| Define  Code: FEﬂtures___l
Diescription:

Apply | Reset |

Close |

Help

Point Number

Enter the ID number for the new point to be
placed. The default number shown is the next
available ID number.

Roadway

Select the desired roadway. The current active
roadway is shown.

Enter Station

Select
Geom Pt.

Enter the station for the new point.
Example: 134+23.45

Select an existing geometry point to determine
the desired station.

Enter Offset

Enter the offset from the selected element.
Positive value for right offset and negative for
left.

Select Select an existing geometry point to determine
Geom Pt. the desired offset.
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Elevation

Enter or digitize an elevation.

Use the active DTM surface €evation at the
given X, Y or N, E coordinates.

Use the Design Finish Grade elevation at the
given X, Y or N, E coordinates. This surface
corresponds to one of the design roadways of
the active base line.

Use the Design Subgrade Surface elevation at
the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.

Feature Options

Define Check this box to define a feature for the new
point. The active point feature is displayed if
one is defined. Uncheck this box if a feature
IS not necessary.

Code Displays the active point feature code.

Description Displays the description of the active point
feature.

Features Press to display a list of available point
features to replace the current active point
feature. (See page 4-104)

Apply Execute the command.

Reset Erase the input fields and display the default
ID number.

Close Close the dialog box.

Help Display Help for this command.
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418 / CONSTRUCT POINT/LINE TANGENT TO ARC FROM POINT OFF ARC

CONSTRUCT POINT/LINE TANGENT TO ARC FROM POINT OFF ARC

Foints

_11—'||rr||—"rr

ER=
L

D: D: 5
Loc K-';Egﬂ \2\'| \(é\rl STIOF =8

& \
REFF

—_— o LAEEL|
& | DISFY

L4
EDlTll:lE:lE:Ta
A

g . This command creates an 1Grds geometry
S R = point (and optionaly a line) tangent to an
Paint Number. | 28 7 Line  Line#: [& arc from a point off that arc. The optional
— Reference Arc line is defined from the point off the arc to
Select arc or enter # | the point of tangency. If an offset is given,
Offset. [0.0000 m then the elevation of the offset point is the
. same as the devation of the arc
— Point Off Arc . .
Inputtype:  Select = perpendicular to the offset point.
Select pnt or enter #: I
Tangency option:  s———y~_{} —-|
— Point Feature
_| Define  Code: FEﬂlures...l
Cescription:
— Line Feature
_| Define  Code: FEﬂlures...l
Cescription:
Apply | 3D Shape Reset | Close | Help |

Point Number

Enter the ID number for the new point to be
placed. The default number shown is the next
available ID number.

Line Option

Enablethisoption if alineisto be generated.

Line Number

This field is displayed when the line option is
enabled. Enter the ID number for the new line
to be placed. The default number shown is the
next available ID number.

Reference Arc

Element ID

Offset

Sdlect an 1Grds Geometry or MicroStation arc
on the graphics area or enter its number.
Example: 23

Enter the offset from the selected arc. Positive
value for right offset and negative for left
(based on direction of arc).
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418 / CONSTRUCT POINT/LINE TANGENT TO ARC FROM POINT OFF ARC

Point Off Arc Options

Coordinates

Elevation

Select

Enter the X,Y or N,E coordinates or digitize a
desired location for the point off the arc.

Enter or digitize an elevation.

Use the active DTM surface eevation at the
given X, Y or N, E coordinates.

Use the Design Finish Grade elevation at the
given X, Y or N, E coordinates. This surface
corresponds to one of the design roadways of
the active base line.

Use the Design Subgrade Surface elevation at
the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.

Select an existing geometry point on the
graphics area or enter its number.

Tangency Point
Options

These options are to choose from the two
possible solutions when the reference number
is entered via keyboard.

Point Feature Options

Define

Code

Description

Features

Check this box to define a feature for the new
point. The active point feature is displayed if
one is define. Uncheck this box if a feature is

not necessary.

Displays the active point feature code.

Displays the description of the active point
feature.

Pressto display alist of available point features
to replace the current active point feature. (See
page 4-104)
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418 / CONSTRUCT POINT/LINE TANGENT TO ARC FROM POINT OFF ARC

Linear Feature Options
Define Check this box to define a feature for the new
line. The active linear feature is displayed if
one is define. Uncheck this box if a feature is
not necessary.
Code Displays the active linear feature code.
Description  Displays the description of the active linear
feature.
Features Press to display a list of available linear
features to replace the current active line
feature. (See page 4-104)
Apply Execute the command.
3D Shape Click to display the 3D Shape Definition dialog
box. (See page 4-42). Note: Only available if
Linetoggleis set.
Reset Erase the input fields and display the default ID
numbers.
Close Close the dialog box.
Help Display Help for this command.
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419/ CONSTRUCT POINTS/LINE TANGENT TO TWO ARCS

CONSTRUCT POINTS/LINE TANGENT TO TWO ARCS

Geometry Faints

-

D=2 D s LABEL s
® | |io | <EnD \2\* \/é\f* L . e |7 73/ _HE:H' ‘ff L + | EOT ) pEET
KEYFT| ™o STIOF REFF T = | Disey ]

-] K

This command

& Puoints/Lines Tangent to 2 Arcs
— _ _ creates two |Grds
First Point Number: IZB Second Point Number: IEEI geometry points
- Line  Line Mumber: IE Tangency option: Mearest ~| (and optionally the
— First Arc — Second Arc li betw th
Select arc or enter # I Select arc or enter # I In_et ) t een t te
: : points, angen (0}
Oftset: IEI.EIDEIEI m Offset: ID.DEIEID m e
two specified arcs.
— FPoint Feature — Line Feature If an offset is given,
_| Define  Caode: Features...l _| Define Code: Features...l then the elevation of
Description: Description: the offset point is
the same as the
elevation of the arc
Apply Reset Close Help X
4' 4' 4' 4' perpendlcular to the
offset point.
First Point Number Enter the ID number for the first new

point to be placed. The default
number shown is the next available
ID number.

Second Point Number Enter the ID number for the second
new point to be placed. The default
number shown is the next available

ID number.

Line Option Enable this option if a line is to be
generated.

Line Number This field is displayed when the line

option is enabled. Enter the ID
number for the new line to be placed.
The default number shown is the next
available ID number.

First Arc

Element ID Select an 1Grds Geometry or
MicroStation arc on the graphics area
or enter its number.

Offset Enter the offset from the selected arc.
Positive value for right offset and
negative for left (based on direction
of arc).

Second Arc Follow instructions for first arc.
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419/ CONSTRUCT POINTS/LINE TANGENT TO TWO ARCS

Tangency
Options

These options are to choose from the four
possible solutions when either reference arc
number is entered via keyboard.

Define

Code

Features

Description

Point Feature Options

Check this box to define a feature for the new
point. The active point feature is displayed if
one is defined. Uncheck this box if afeatureis

not necessary.

Displays the active point feature code.

Displays the description of the active point
feature.

Press to display a list of available linear
features to replace the current active line
feature. (See page 4-104)

Linear Feature Options

Define Check this box to define a feature for the new
line. The active linear feature is displayed if
one is defined. Uncheck this box if afeatureis
not necessary.

Code Displays the active linear feature code.

Description  pjgplays the description of the active linear
feature.

Features Press to display a list of available linear
features to replace the current active line
feature. (See page 4-104)

Apply Execute the command.

3D Click to display the 3D Shape Definition
didlog box. (See page 4-42). Note: Only
avallableif Linetoggleis st.

Reset Erase the input fields and display the default
ID numbers.

Close Close the dialog box.

Help Display Help for this command.
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IDENTIFY AND LABEL GEOMETRIC ELEMENTS

Geometry Paints

N | pe, | e T |: o ERS LAEEL
_..-"". g . —_— 7{ o 0 EDIT
Loc |KE$ET \{:\ “(ﬁ, STiOF i reerT, @ *‘(/ L - N

"'\. -
DELET
o

This command identifies and labdls an 1Grds

& \dentify Geometry Element geometric element, and displays information
: I— about the element. If this command is used
Select element for labeling geometry points, click on the
[T Lahkel selected element label selected element box before selecting
the geometry point.

Close | Help

Select Element

Select a geometric element on
the graphics area The
command is executed when the
element is selected.

Element Labeling Option

Enable this option to display
the label for the selected
element.

3D Shape Displays the profile shape
properties of the element when
applicable.

Close Close the dialog box.

Help Display Help for this command.
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CREATE POINT/LINE/ARC REPORT

Geometry Points

L K
+ e 0= o= _:T_ ;g ERs | _ 73/ _,_;f’ ~*|LABEL| EDIT | pErer
LOC | keveT \{? \(«?:!. zraar| " . f"'--‘ & | Disky oA

This command creates a

5 Create General Geometry Report report of coordinates of 1Grds
Selectitems or enter list: | geometry p_OintS, SeleCted
lines  (bearing, distance,

beginning and ending

Apply Reset | Close | Help coordinates), or selected arcs

(arclength, radius, beginning
and ending coordinates, and center point coordinates) in the IGrds
Geometry files. The report is placed in the temporary report file

(-TMP).

Element List Select the desired elements (points, lines, or
arcs) on the graphics area or enter thelist of
element IDs. The list can contain
individual element IDs or ranges of IDs.
Example: L12,P10-P20,A34.

Apply Execute the command.

Reset Erase the element list.

Close Close the dialog box.

Help Display Help for this command.
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DISPLAY IGrds GEOMETRY FILE

Geometry Foints

" s R s, ERs |, N LAEEL =
o | el S %l L[] e @ | A A o] M E”"lgf.ls.tﬂ
g - This command retrieves |Grds
% Display IGrds Geometry File geometry points, lines, arcs,
chains, and shapes from 1Grds
Geometry files, stores them in
the graphics file, and displays

Apply | Reset | Close | Help | them on the graphics screen.

Thiswill delete any previous

Select items or enter list: |

graphical display of the element.

Element List Select the desired elements (points, lines, or
arcs) on the graphics area or enter the list of
element IDs. The list can contain individual
element IDs or ranges of IDs.

Apply Execute the command.

Reset Erase the element list.

Close Close the dialog box.

Help Display Help for this command.
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496 / ERASE GEOMETRIC ELEMENTS

ERASE GEOMETRIC ELEMENTS

Geometry Foints

o | b= L= d | LAEEL o -
s : . . 73/ % « | EOMT
LOC | CeteT \‘f\ \(ﬁ, STPOF = REFF: ;X L = | DisFy O

# Erase Geometric Elements

This command erases the
display of selected [Grds

Selectitems ar enter list. |

geometry eements from the
graphics area.

Apply Reset

‘ Close

‘ Help

Element List

Select the desired elements (points, lines, or
arcs) on the graphics area or enter the list of
element IDs. The list can contain individual
element IDs or ranges of IDs.

Apply Execute the command.

Reset Erase the element list.

Close Close the dialog box.

Help Display Help for this command.
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496 / ERASE GEOMETRIC ELEMENTS

EDIT POINT

LGeametry Foints

B
| 4
A | 2 o] e R e

+ i E 0= PR ER=
o B |K€E2ITJ| \f\‘l \(ﬁrl ETI'JFIEF i HEPFHI . |
The edit point command allows changes to all

Foint Mumbet: IEI
| MNew Paint ||:|

— Point Location

. 0.00000a m
N 0.00000a m
Elewation: | 0.000000 M Key-n _.|
— Feature
_ | Define Code: FEﬂtures.._l
Description:
Apply | Reset | Close | Help

data describing an existing geometry point. This
includes the planar coordinates, elevation, and
feature code data. Optionally, the edited point
data can be stored as a new point.

Point Number

Select the point to be edited or enter itsID.

New Element

Check this box to save the edited point data
as a new point. The default new point 1D
appears. Enter anew ID if desired.

Point Location
Planar
Coordinates

Elevation
Options

Enter the X, Y or N, E coordinates or
digitize alocation.

Enter or digitize an elevation.

Use the active DTM surface elevation at the
given X, Y or N, E coordinates.

Use the Design Finish Grade Surface
elevation a the given X, Y or N, E
coordinates. This surface corresponds to one
of the design roadways of the active base
line.

Use the Design Subgrade Surface elevation
a the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.
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EDIT POINT

Feature Options

Define This box is checked if a feature is assigned
to the point. Uncheck this box to remove the
feature.

Code Displays the code of the feature assigned to
the point.

Description Displays the description of the feature
assigned to the point.

Features Press to display a list of available point
features to replace the feature assigned to the
point. (See page 4-104) This becomes the
new active point feature.

Apply Save the point data as displayed.

Reset Discard changes and retrieve the current
point data from the file again.

Close Close the dialog box.

Help Display Help for this command.
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470 / DELETE GEOMETRIC ELEMENT

DELETE GEOMETRIC ELEMENT

This command deletes
IGrds geometric
dements from the
IGrds geometry file,
and removes  ther

Geametry Paints

Geometry Lines

Geamety Arcs

eametry Chaing

E Delete Geometry Elements il

Select items or enter list; I

i Eheck-Des’ign Date_l for Geomety Elements before Deleting Geomary Points
¥ Delete Comrespoinding WPoint(z)

Apply | Fezet | Cloze | Help |
Geometry Lines, Arcs, and Chiins

Select itemsz or enter lizt: | cE32-ch3h

_| Check Design Data for Geometry Elements befare D eleting

Apply | Reset | Cloze Help
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470 / DELETE GEOMETRIC ELEMENT

Element List

Select the desired eements on the
graphics area or enter the list of
element IDs. The list can contain
individua element IDs or ranges of
IDs.

Check Design Data
for Geometry
Elements before
Deleting

This toggle is available in the
Geometry Points, Lines, Arcs, and
Chain’'s palettes. When the toggle is
checked, the Design Data is scanned to
see if the Geometry Element is
referenced. If Desgn Data does
reference the geometry element, a
dialog is displayed to the user showing
the data types that reference the
geometry eement. The user s
prompted once more for the Delete. If
a Range of Geometry Element were
given to delete, the toggles “Yes to
All” and “No to All” are available so
that the user does not have to keep
answering the prompts.

Delete Corresponding

This toggle is available in the Points

VPoint(s) palette only. When this toggle is
checked, the VPoint corresponding to
each point on the Element List is
del eted.

Apply Execute the command.

Reset Erase the element list.

Close Close the dialog box.

Help Display Help for this command.
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420/ CONSTRUCT LINE BETWEEN TWO POINTS

CONSTRUCT LINE BETWEEN TWO POINTS

Geometry Lines

-5/ |f|’f|£| ol rlwﬂl """""" MBW |Bw5| | ﬁl@mlﬂlﬂ

This command creates a

% Line Between 2 Points new |G|’ds geometry |ine
Line Mumkber: I g Offset: I 0.0000 m H .
i S between two defined points.

Inputtype:  Select = Inputtype:  Select = When the line iS
Select pnt or enter #: Select prt ar enter # successfully Creatw, theend

- point is avalable as the
begin point of the next line.

T~ Feature — _ If an offset is specified,

F | _I Define Code: Description: .

e _ then the elevations of the
two ends of the lines are the

Applyl 3D Shﬁpe...l Resetl Close | Help | same as the ente’ed or

calculated € evations at the
entered X,Y coordinates.

Line Number Enter the ID number for the new line to be
created. The default number shown is the
next available ID number.

Begin Point Options

Coordinates Enter the XY or N,E coordinates or
digitize a desired location for the begin
point.

Elevation Enter or digitize an elevation.

Usethe active DTM surface elevation at the
given X, Y or N, E coordinates.

Use the Design Finish Grade elevation at
the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.

Use the Design Subgrade Surface elevation
a the given X, or N, E coordinates. This
surface corresponds to one of the design
roadways of the active baseline.

Select Select an existing geometry point on the
graphics area or its number.
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420 / CONSTRUCT LINE BETWEEN TWO POINTS

End Point Options

Follow the instructions for begin point.

Offset

Enter the offset from the selected element.
Positive value for right offset and negative
for left (based on direction of element).

Feature Options

Define

Code

Description

Features

Check this box to define a feature for the
new line. The active linear feature is
displayed if one is defined. Uncheck this
box if afeatureis not necessary.

Displaysthe active linear feature code.

Displays the description of the active linear
feature.

Press to display a list of available linear
features to replace the current active linear
feature. (See page 4-104)

Apply

3D Shape

Reset

Close

Help

Execute the command.

Click to display the 3D Shape Information
diaog box. (Seepage 4-42)

Erase the input fields and display the
default ID number.

Close the dialog box.

Display Help for this command.
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3D SHAPE INFORMATION

3D SHAPE INFORMATION

3D Primitive Information

shape  Circular —-|
Diameter | 0.0000 m
WWidth | 0.0000 m

Thickness | 0.0000 mm
Alignrment Point . Top —-|

Diescription |

K Cancel |

Top Ihside
Alignment
Poirt

@t

Top Cutside
Alignrent
Pairt

-~

©)

Center
Aligrment
Paint

Eottarm
Alighment
Pairt

O Q

This diadog box appears when the 3D Shape
Option button is selected on various geometry
commands. The geometry element may be
displayed as a right circular cylinder, a right
rectangular prism, right ellipsoidal cylinder or a
cell. If cellsare used, they must be 2D point cells.
See the following page for the dialog appearance
when the cell option is selected. The next time a
3D Shape is requested, it will use the shape that
was last used, unless changed by the user.

Dialog appearance for Circular, Rectangular,
or Elliptical options

Circular - Enter the outer diameter for the
circle.

Rectangular - Enter the height and width of
the rectangle.

Ellipse - Enter the major and minor axes of the
elipse.

Height/Diameter

If circular, enter the outer diameter; if
rectangular, enter the outer height; if eliptical,
enter the vertical diameter (major or minor).
This option appears for circular, rectangular,
and eliptical shapesonly.

Width

If circular, no entry; if rectangular, enter the
outer width; if eliptical, enter the horizonta
diameter (maor or minor). This option
appears for circular, rectangular, and dliptica
shapesonly.

Thickness

Enter the wall thickness for al three shapes.
This option appears for circular, rectangular,
and eliptical shapesonly.

Notee  For imperia projects, enter the
thickness in inches, for metric enter in
millimeters.
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3D SHAPE INFORMATION

Bottom Outside

Alignment
+— Paint

3D Primitive Information

shape  Cell

Alignment Point  Top Inside - The shape will be applied using

the top inside point (see sketch).

Top Outside (cover) - The shape will be
applied using the top outside point (see
sketch).

Center of Shape - The shape will be applied
at the middle of the shape (see sketch).

Bottom Inside (flowline) - The shape will be
applied at the bottom inside point (see sketch).
Bottom Outside - The shape will be applied
using the bottom outside point (see sketch).

Descr. (24 char) 24 characters may be used for the description

of the 3D Shape.

OK

Cancel

Help

Click to execute the command. It will not be
necessary to click on Apply in the geometry
command to execute the command.

Click to cancel the dialog box.

Click to display help for this subprocess.

I

Wert Scale | 0.0000

Cell Mame

Harz Scale | 0.0000

Thickness | 0.0000

T

Alignment Point Top outsideicover)

I

Diescription |

OK | Cancel |

Help |

Vert Scale Enter the vertica scale to be applied to the cell
when it is applied to the geometry element.

Horiz Scale Enter the horizontal scale to be applied to the cell
when it is applied to the geometry element.

Cell Name Enter the name of the cell to be used. The cell will

trace along the geometry element at the cell origin.
Cdlls to be used in this command must be 2D
point cells (i.e., point cells created in a 2D .dgn
file.
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COMMANDS

421 / CONSTRUCT LINE PERPENDICULAR TO ELEMENT

CONSTRUCT LINE PERPENDICULAR TO ELEMENT

Geometry Lines

2 P e

=T & . BN
%/ Ozl e |.r"~ | | EDT DELET
Eatis | - LABEL| |:-|5F-'.'| L* a

# Line Perpendicular to Element

Line NMurmber: I a8 Select

elm ar enter # I

— Frojecting Point
Inputtype:  Select —-|
Select pnt or enter #: |

This command creates an 1Grds
geometry line perpendicular to a
line or arc through a given point.
The new line is created even when
it does not intersect the element.

— Begin Paoint End Point
Inputtype  Distance — Inputtype  Distance —
Distance: | 0.0000 m Distance: | 0.0000 m
— Feature

_| Define  Code:

Description:

Features...l

Apply | 3D Shape...

Reset | Close |

Help |

Line Number

Enter the ID number for the new line to be
created. The default number shown is the
next available |ID number.

Reference
Element

Select an 1Grds geometric or MicroStation
line, arc, or chain on the graphics area or
enter its ID. If the reference element is a
chain, the new line is perpendicular to the
component selected with the mouse. A chain
ID may not be entered via keyboard in this
field.

Projecting Point Options

Coordinates

Elevation

Enter the X,Y or N,E coordinates or digitize a
desired location for the projecting point.

Enter or digitize an elevation.

Use the active DTM surface elevation at the
given X, Y or N, E coordinates.

Use the Design Finish Grade elevation at the
given X, Y or N, E coordinates. This surface
corresponds to one of the design roadways of
the active base line.
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421 / CONSTRUCT LINE PERPENDICULAR TO ELEMENT

Use the Design Subgrade Surface elevation at
the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.

Select Select an existing geometry point on the
graphics area or enter its number.

Begin Point Options

Point Digitize the approximate location of the
begin point. This location is projected to the
new line to define the begin point.

Distance Enter the distance from the projecting point
to the begin point. Then digitize a point to
indicate the direction of the begin point.

End Point Follow the instructions for begin point.
Options

Feature Options

Define Check this box to define afeature for the new
line. The active linear feature is displayed if
one is defined. Uncheck this box if a feature
IS not necessary.

Code Displays the active linear feature code.

Description Displays the description of the active linear
feature.

Features Press to display a list of available linear

features to replace the current active linear
feature. (See page 4-104)

Apply Execute the command.

3D Shape Click to display the 3D Shape Information
dialog box. (See page 4-42)

Reset Erase the input fields and display the default
ID numbers.

Close Close the dialog box.

Help Display Help for this command.

Note: See the Concepts Manual, Appendix C, for an explanation of elevation computation
methodol ogy.
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422 | CONSTRUCT LINE AT ANGLE TO ELEMENT

CONSTRUCT LINE AT ANGLE TO ELEMENT

LGeametry Lines

/| /B 4|~

ERS L T T S
j’i | < | 5= _/E.f/'l y | Ozl & |-"{ | | Eom DELET
bisT | REFRT Edais | LAEEL| DISFY S

# Line at Angle to Element ]|

Line Mumber: I A Sel elem or enter 10 I

— Projecting Point
Inputtype:  Select ~|
Select pnt or enter #: |

— Angle
Angletype:  Angle —-|

[o 2o " [oooo

— Begin Point
Inputtype  Distance —

Distance: | 0.0000 rm

— End Faint
Inputtype  Distance —

Distance: | 0.0000 m

— Feature

_ | Define  Code: FEﬂturEs___l

Description:

Apply | 3D Shﬂpe___l Reset | Close | Help |

This command creates an 1Grds geometry
line at an angle to an element through a
given point.

Line Number

Enter the ID number for the new line to be
created. The default number shown isthe next
available ID number.

Reference
Element

Select an 1Grds geometric or MicroStation
ling, arc, or chain on the graphics area or enter
its ID. If the reference element is a chain, the
angle is relative to the component selected
with the mouse. A chain ID may not be
entered viakeyboard in thisfield.
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422 | CONSTRUCT LINE AT ANGLE TO ELEMENT

Elevation

Select

Coordinates

Projecting Point Options

Enter the X,Y or N,E coordinates or digitize a
desired location for the projecting point.

Enter or digitize an elevation.

Use the active DTM surface elevation at the
given X, Y or N, E coordinates.

Use the Design Finish Grade elevation at the
given X, Y or N, E coordinates. This surface
corresponds to one of the design roadways of
the active base line.

Use the Design Subgrade Surface elevation at
the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active baseline.

Select an existing geometry point on the
graphics area or enter its number.

Angle Options

Deflection

Skew

Angle

Enter the deflection angle in degrees, minutes,
and seconds; then select the direction (L/R).

Select the skew directions (R/L,F/B) and enter
the angle in degrees, minutes, and seconds.

Enter the angle in degrees, minutes, and
seconds;, then select the direction (L/R).

Point

Distance

Begin Point Options

Digitize the approximate location of the begin
point. This location is projected to the new
line to define the begin point.

Enter the distance from the projecting point to
the begin point. Then digitize a point to
indicate the direction of the begin point.

End Point
Options

Follow the instructions for begin point.
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422 | CONSTRUCT LINE AT ANGLE TO ELEMENT

Feature Options

Define Check this box to define a feature for the new
line. The active linear feature is displayed if
one is defined. Uncheck this box if afeatureis
not necessary.

Code Displays the active linear feature code.

Description Displays the description of the active linear
feature.

Features Press to display a list of avalable linear
features to replace the current active linear
feature. (See page 4-104)

Apply Execute the command.

3D Shape Click to display the 3D Shape Information
dialog box. (See page 4-42)

Reset Erase the input fields and display the default
ID numbers.

Close Close the dialog box.

Help Display Help for this command.

Note: See the Concepts Manual, Appendix C, for an explanation of the elevation computation

methodol ogy.
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423/ CONSTRUCT LINE THROUGH POINT AT BEARING OR AZIMUTH

CONSTRUCT LINE THROUGH POINT AT BEARING OR AZIMUTH

Geometry Lines

=T - = N -
(%l & |.~»~‘~| A | EOm | pier
EfAAS | L&AEEL DISFY - i

Z Line at Bearing

Ling Mumhber: I B8

— Reference Point
Inputtype:  Select
Select pnt or enter #: |

I

— Direction

Direction type:  Beating —-|

N [fo “Jo [oom

e

— Begin Foint

Inputtype  Distance  —
Distance: | 0.0000 m

— End Faint

Inputtype Distance —
Distance: | 0.0000 m

— Feature
| Define

Description:

Code:

Features...l

Apply | 3D Shape...l Reset | Close | Help |

This command creates an |Grds geometry line at
auser defined direction through a point.

Line Number

Enter the ID number for the new line to be
created. The default number shown is the next
available ID number.

Reference Point Options

Coordinates

Elevation

Enter the X,Y or N,E coordinates or digitize a
desired location for the reference point.

Enter or digitize an elevation.

Use the active DTM surface elevation at the
given X, Y or N, E coordinates.

Use the Design Finish Grade elevation at the
given X, Y or N, E coordinates. This surface
corresponds to one of the design roadways of
the active base line.
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423 / CONSTRUCT LINE THROUGH POINT AT BEARING OR AZIMUTH

Use the Design Subgrade Surface elevation at
the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.

Select

Sdect an existing geometry point on the
graphics are or enter its number.

Direction Options

Bearing

Azimuth

Line

Sdect the bearing directions (N/E,E/W) and
enter the angle in degrees, minutes, and
seconds.

Enter the azimuth angle in degrees, minutes,
and seconds.

Select an existing line on the graphics area or
enter its number. The direction of this line is
used to define the new line.

Begin Point Options

Point Digitize the approximate location of the begin
point. Thislocation is projected to the new line
to define the begin point.

Distance Enter the distance from the reference point to
the begin point. Then digitize a point to
indicate the direction of the begin point.

End Point Follow the instructions for begin point.
Options

Feature Options

Define

Code

Description

Features

Check this box to define a feature for the new
line. The active linear feature is displayed if
one is defined. Uncheck this box if afeatureis

not necessary.

Displaysthe active linear feature code.

Displays the description of the active linear
feature.

Press to display a list of available linear
features to replace the current active linear
feature. (See page 4-104)
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423/ CONSTRUCT LINE THROUGH POINT AT BEARING OR AZIMUTH

Apply Execute the command.

3D Shape Click to display the 3D Shape Information
dialog box. (Seepage 4-42)

Reset Erase the input fields and display the default ID
numbers.

Close Close the dialog box.

Help Display Help for this command.

Note: The elevation of the lineis the same as the reference point.
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424 | CONSTRUCT LINE TANGENT TO ARC AT POINT ON ARC

CONSTRUCT LINE TANGENT TO ARC AT POINT ON ARC

BR[| 5T =T [ (A
/;,_,-I Z;/ OZ' - |.r’!~ | /| EOT DELET
Edais| . LABELlDIEPTl L* a

& Line Tangent to Arc

Line Mumkber: IB

— Paoint on Arc

Inputtype:  Select =
Select pnt or enter #:

Selectarc or enter # I

|7Distance: I 0.0000 m

Approximate End Point

Inputtype  Distance ~|

xll  This command creates a tangent 1Grds
geometry line from a specified point
on an arc to another point at a given
distance.

— Feature

Feﬂtures___l | Define Code: Description:
Apply | 3D Shape... Reset | Close | Help |

Line Number

Enter the ID number for the new line to be
created. The default number shown is the
next available |ID number.

Reference Arc

Select an 1Grds geometric or MicroStation
arc on the graphics area or enter its number.

Coordinates

Select

Point on Arc Options

Enter the X,Y or N,E coordinates or digitize a
desired location for the point on an arc.

Select an existing geometry point on the
graphics area or enter its number.

Approximate End Point Options

Point Digitize the approximate location of the end
point. This location is projected to the new
line to define the end point.

Distance Enter the distance from the projecting point

to the end point. Then digitize a point to
indicate the direction of the end point.
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424 | CONSTRUCT LINE TANGENT TO ARC AT POINT ON ARC

Feature Options
Define Check this box to define a feature for the new
line. The active linear feature is displayed if
one is defined. Uncheck this box if a feature
IS not necessary.
Code Displays the active linear feature code.
Description Displays the description of the active linear
feature.
Features Press to display a list of available linear
features to replace the current active linear
feature. (See page 4-104)
Apply Execute the command.
3D Shape Click to display the 3D Shape Information
dialog box. (See page 4-42)
Reset Erase the input fields and display the default
ID numbers.
Close Close the dialog box.
Help Display Help for this command.

Note: The elevation of the line is the same as the point on arc when Distance to End Point is
entered. If point is selected the elevation displayed for the approximate end point is used
for the end of the line. The beginning of the line will be the arc elevation.
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425/ CONSTRUCT LINE AT STATION AND DIRECTION

CONSTRUCT LINE AT STATION AND DIRECTION

Geometry Lines

/|| A~

DIZT

STA. C3 "-\._ o
LAEEL DISFY -

& Line at Station and Direction

Line Murnber: I ]

Roadway:  overla:

This command creates an

— Direction

Direction typs: _Bearing —-| 1Grds geometry line

N |fo o Josm © e ||| through a horizontal

— End Paint

Station: |
— Begin Point
Inputtype Distance ~|

Distance: | 0.0000

m

aignment dtation at a

Input type

Distance  —| SpeCIfled direction.

Distance: | 0.0000

Elewation: | 0.000000 m DTh Surfe —-I Elewvation: | 0.000000 m DT Surfe —-I
— Feature
Feﬁtums___l _ | Define Code: Description:
Apply | 3D Shape...l Reset | Close | Help |

Line Number

Enter the ID number for the new line to be
created. The default number shown is the next
avalable ID number.

Roadway Select the desired roadway. The current active
roadway is shown.
Station Enter the station of the roadway at which the

new line goes through.

Direction Options

Bearing

Azimuth

Skew

Line

Select the bearing directions (N/E,E/W) and
enter the angle in degrees, minutes, and
seconds.

Enter the azimuth angle in degrees, minutes,
and seconds.

Select the skew directions (R/L,F/B) and enter
the angle in degrees, minutes, and seconds.

Select an existing 1Grds geometric or
MicroStation line on the graphics area or enter
its number. The direction of thislineis used to
define the new line.
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425/ CONSTRUCT LINE AT STATION AND DIRECTION

Point

Distance

Elevation

Begin Point Options

Digitize the approximate location of the begin
point. Thislocation is projected to the new line
to define the begin point.

Enter the distance from the station of the
roadway to the begin point. Then digitize a
point to indicate the direction of the begin
point.

Enter or digitize an elevation.

Use the active DTM surface éevation at the
given X, Y or N, E coordinates.

Use the Design Finish Grade elevation at the
given X, Y or N, E coordinates. This surface
corresponds to one of the design roadways of
the active base line.

Use the Design Subgrade Surface elevation at
the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.

End Point
Options
Feature Options

Define

Code

Description

Features

Follow the instructions for begin point.

Check this box to define a feature for the new
line. The active linear feature is displayed if
one is defined. Uncheck this box if afeatureis

not necessary.

Displaysthe active linear feature code.

Displays the description of the active linear
feature.

Press to display a list of available linear
features to replace the current active linear
feature. (See page 4-104)
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425/ CONSTRUCT LINE AT STATION AND DIRECTION

Apply Execute the command.

3D Shape Click to display the 3D Shape Information
dialog box. (Seepage 4-42)

Reset Erase the input fields and display the default ID
numbers.

Close Close the dialog box.

Help Display Help for this command.
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426 /| CONSTRUCT LINE THROUGH SERIES OF POINTS

CONSTRUCT LINE THROUGH SERIES OF POINTS

Geometry Lines

=T . = ER—
ﬁ‘"'-bl f’y | *”f EHE _}./‘I EE:/ Ozl .ofli...}’!“-l < | EDm | oewer
"l D=1 |REFET EfAis | . LAEEL| DISFY & B

5 HestFitLine This command creates an 1Grds geometry line which is
Line iz E Store | the "least squares' fit through a series of points. The
‘Fl’:'”:w T = fit is based on north coordinates (Y) only. The east
Select ot D——Iremer#: e coordinates (X) of the first and last points entered
bound the new line. No elevation value is calculated
o for theline.
_ | Define  Code: Features...l
Description:
Apply | 3D Shﬁpe...l Reset | Close | Help |
Line Number Enter the ID number for the new line to

be created. The default number shown
isthe next available ID number.

Point Options

Coordinates Enter the X,Y or N,E coordinates or
digitize a desired location for the new
point.

Select Select an existing geometry point on the

graphics areaor enter its number.

Store Push Button Press this button to store the salected
point.

Feature Options

Define Check this box to define afeature for the
new line. The active linear feature is
displayed if oneis defined. Uncheck this
box if afeatureis not necessary.

Code Displays the active linear feature code.

Description Displays the description of the active
linear feature.

Features Press to display alist of available linear

features to replace the current active
linear. (See page 4-104)

IGrds USER MANUAL — PUBLIC DOMAIN 4-63



GENERAL GEOMETRY (GEOM) COMMANDS
426 /| CONSTRUCT LINE THROUGH SERIES OF POINTS

Apply Execute the command. Push this button
after al desired points have been stored.

3D Shape Click to display the 3D Shape
Information dialog box. (See page 4-42)

Reset Erase the input fields and display the
default ID numbers.

Close Close the dialog box.

Help Display Help for this command.
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EXTEND OR SHORTEN LINE

Lines

Geometry

ERE BFH
........... | EQIT I:lElET
EfaiS CmEEL DISF":'

‘/l v
& T | REFRT
# Extend/Shorten Geometry Line %]
Selectline or enter # |
New End Point —————
Inputtype  Distance »
Distance: | 0.0000 ]
| Apply | Reset | Close ‘ Help

This command lengthens or shortens an existing 1Grds
geometry line.

Reference Line  Sdlect aline (near the end point to shorten or

enlarge) on the graphics area.

New End Point Options

Point Digitize the approximate location of the end
point. This location is projected to the line to
define the end point.

Distance Enter the distance to enlarge or shorten the
line. Pogitive distance to enlarge, negative to
shorten.

Apply Execute the command.

Reset Erase the input fields.

Close Close the dialog box.

Help Display Help for this command.
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CONSTRUCT POINT/LINE TANGENT TO ARC FROM POINT OFF ARC

Geometry Faints

L3
* oo

| b= D= PRV I ER=
Kﬁggll Y:3\" \(ﬁfl S_T:]IEF Lt |F:EF-FH| .

[
o LAEEL 0 EOT S
o e 0 e~ i

# Puoint/Line Tangent to Arc - Point Off Arc

Faint Murmber: IZB I Line

— Beference Arc

Selectarc or enter # I
Offset: IEI.EIEIEIEI il

— Faint Off Arc
Input type:

select pnt or enter #: I

Select —-|

Tangency option;  s——— —|

Line #: IB

This command creates an |Grds
geometry point (and optionaly aline)
tangent to an arc from a point off that
arc. The optiona line is defined from
the point off the arc to the point of
tangency. If an offset is given, then
the elevation of the offset point is the
same as the elevation of the arc
perpendicular to the offset point.

— Puoint Feature

_ | Define  Code:

Descriptian:

Features...

— Line Featura

_ | Define  Code:

Descriptian:

EETE
EETE

Features...

Apply | 3D Shape Reset | Close | Help |

Point Number

Enter the ID number for the new point to be
placed. The default number shown is the next
available ID number.

Line Option

Enable thisoption if alineisto be generated.

Line Number

This field is displayed when the line option is
enabled. Enter the ID number for the new line
to be placed. The default number shown is the
next available ID number.

Reference Arc

Element ID

Offset

Select an IGrds geometric or MicroStation arc
on the graphics area or enter its number.
Example: 23

Enter the offset from the selected arc. Positive
value for right offset and negative for left
(based on direction of arc).
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Coordinates

Elevation

Select

Point Off Arc Options

Enter the X,Y or N,E coordinates or digitize a
desired location for the point off arc.

Enter or digitize an elevation.

Use the active DTM surface eevation at the
given X, Y or N, E coordinates.

Use the Design Finish Grade elevation at the
given X, Y or N, E coordinates. This surface
corresponds to one of the design roadways of
the active base line.

Use the Design Subgrade Surface elevation at
the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.

Select an existing geometry point on the
graphics area or enter its number.

Tangency Point
Options

These options allow the user to select one of
the two possible solutions or the solution
closest to the selection point on the arc.

Define

Code

Description

Features

Point Feature Options

Check this box to define a feature for the new
point. The active point feature is displayed if
one is defined. Uncheck this box if afeatureis

not necessary.

Displays the active point feature code.

Displays the description of the active point
feature.

Pressto display alist of available point features
to replace the current active point feature. (See
page 4-104)
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Linear Feature Options

Define Check this box to define a feature for the new
line. The active linear feature is displayed if
one is defined. Uncheck this box if afeature is
not necessary.

Code Displays the active linear feature code.

Description  Displays the description of the active linear
feature.

Features Press to display a list of available linear
features to replace the current active line
feature. (See page 4-104)

Apply Execute the command.

3D Shape Click to display the 3D Shape Information
diaog box. (See page 4-42)

Reset Erase the input fields and display the default ID
numbers

Close Close the diaog box.

Help Display Help for this command.

Note: The elevation of the end points of the line will be the elevation of the tangent point on the

arc and the elevation of the point off the arc.
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CONSTRUCT POINTS/LINE TANGENT TO TWO ARCS

Gieametry Lines

-

VA AISAEAE

g

=

PArANA L]

Di=T | REFRT

=7 “ |
02, e | EDT DELET
I {aEEL| DizFy PO

Z& Points/Lines Tangent to 2 Arcs

This command creates

First Point Mumber: |28 Second Point Mumber: IZEI two |GrdS geometry
_| Line Tangency option: 3 € _-| . .
s _ Second Arc p0|nt§ (and optionally

Selectarc or enter # I— Select arc or enter # l— the line between the

Offset: ID.DDDD m

Offset: I 0.0000 m

points) tangent to two

— Point Feature

Description:

specified arcs.

— Line Feature

_| Define  Code: Features...l _ | Define  Cade:

Description:

Features...l

Apply | 3D Shape... |

Reset | Close |

Help |

First Point Number

Enter the ID number for the first new
point to be placed. The default number
shown isthe next available ID number.

Second Point Number

Enter the ID number for the second new
point to be placed. The default number
shown isthe next available ID number.

Line Option

Enable this option if a line is to be
generated.

Line Number

This field is displayed when the line
option is enabled. Enter the ID number
for the new line to be placed. The
default number shown is the next
available ID number.

First Arc

Element ID Select an IGrds geometric or
MicroStation arc on the graphics area or
enter its number.

Offset Enter the offset from the selected arc.
Positive value for right offset and
negative for left (based on direction of
arc).

Second Arc Follow instructions for first arc.

Tangency Options

These options are to choose from the
four possible solutions when either
reference arc number is entered via
keyboard.
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Point Feature Options

Define

Code

Description

Features

Check this box to define a feature for the new
point. The active point feature is displayed if
oneis defined. Uncheck thisbox if afeatureis

not necessary.

Displays the active point feature code.

Displays the description of the active point
feature.

Press to display a list of avallable point
features to replace the current active point
feature. (See page 4-104)

Linear Feature Options

Define Check this box to define a feature for the new
line. The active linear feature is displayed if
one is defined. Uncheck thisbox if afeatureis
not necessary.

Code Displays the active linear feature code.

Description  Displays the description of the active linear
feature.

Features Press to display a list of avallable linear
features to replace the current active line
feature. (See page 4-104)

Apply Execute the command.

3D Shape Click to display the 3D Shape Information
diaog box. (See page 4-42)
Note: Only availableif Linetoggleis set.

Reset Erase the input fields and display the default
ID numbers.

Close Close the dialog box.

Help Display Help for this command.

Note: The elevation of the end points of the line will be the same as the tangent points on the arcs.
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CONSTRUCT LINE/ARC PARALLEL TO EXISTING LINE/ARC

Geometry Lines

VA s .

T L =1 el s [T
_}w‘l ';V | 02' rd |-*’"‘ | | Eom DELET
Eais | - LABELlDISF"l'l L* a

# Parallel Element ]

Line Number: I i
Selectline or enter # I | End paoints

— Dftset

Offsettype  Offset —-|
Dffset: ID.DEIEID m

— Feature
| Define  Code: Fealures___l
Description:

Apply | D Shape...l Reset | Close | Help |

This command constructs an 1Grds geometry
line or arc parald to an existing line or arc. If
an offset distance is given, the elevation values
for the pardlel element are the same as the
reference dement. If a geometry point or
entered coordinate and elevation values are used
as an offset, then the paradld element goes
through the point in eevation as wel as
horizontal location.

Line Number

Enter the ID number for the new line or arc to
be created. The default number shown is the
next available ID number.

Reference Line

Select an |Grds geometric or MicroStation line
or arc on the graphics area or enter its number.

Offset Options

Point

Coordinates

Select

Offset

Enter the X,Y or N,E coordinates or digitize a
desired location for the offset point.

Select an existing geometry point on the
graphics area or enter its number.

Enter the offset from the selected line.
Positive value for right offset, negative for left
(based on direction of element).

End Points
Option

Enable this option to digitize approximate
begin and end points. Disable this option to
create a line of the same length as the
referenceline.
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Feature Options

Define Check this box to define a feature for the new
line. The active linear feature is displayed if
oneis defined. Uncheck this box if afeatureis
not necessary.

Code Displaysthe active linear feature code.

Description Displays the description of the active linear
feature.

Features Press to display a list of available linear
features to replace the current active linear
feature. (See page 4-104)

Apply Execute the command.

3D Shape Click to display the 3D Shape Information
dialog box. (See page 4-42)

Reset Erase the input fields and display the default
ID number.

Close Close the diaog box.

Help Display Help for this command.
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IDENTIFY AND LABEL GEOMETRIC ELEMENTS

Geometny Line

/|/|/|f|/|f

B
jé,.z-l | | » Eom | I:IELET
e CmEEL |:-|5F-'.'

# ldentify Geometry Element

Select element; I

I Label selected element
— 3D Shape

Close | Help |

This command identifies and labels an 1Grds
geometric element, and displays information
about the element including 3D primitive
information.  If this command is used for
labeling geometry lines and chains or arcs
WITHOUT a text block, click on the label
selected element box before sdlecting the
geometry element.

If this command is used with geometry arcs, an
additional option for placing a text block
appears. Selection of this option allows graphic
placement of the arc radius, degree of curve,
length, and angle.

Select Element

Select a geometric element on the
graphics area. The command is
executed when the element is selected.

Element Labeling Option

Enable this option to display the label
for the selected element.

3D Shape Displays the profile shape properties of
the element when applicable.

Close Close the dialog box.

Help Display Help for this command.
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EDIT LINE

Geometry Lines

-}’fl BFH |
E/AIS

| i"{ | I:lElET
LAEEL| DI=SFY

& Edit Line X

Line Mumber: IEI | MewLine IEI I Dynamics
— Begin Foint End Point

> 0.000000 m s 0.000000 m

b 0.000000 m s 0.000000 m

Elewation: | 0.000000 M KeyIn _.| Elewation: | 0.000000 M KeyIn _.|
— Feature

Features..| _| Define Code: Description:

Apply | 3D Ehﬂpe...l Reset | Close | Help |

The edit line command alows changes to all data describing an
existing geometry line. This includes the planar coordinates and
elevations of the end points, 3D shape, and feature data. Optionally,
the edited line data can be stored as a new line. A temporary display
shows the changes to the end point coordinates. Dynamic editing
capabilities using rubber banding are optionally available.

Line Number

Sdlect the line to be edited or enter itsID.

New Element

Check this box to save the edited line data as
anew line. The default new line ID appears.
Enter anew ID if desired.

Dynamics

Check this box to enable dynamic editing.
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Begin Point

Planar
Coordinates

Elevation
Options

Enter the X, Y and N, E coordinates or
digitize a location. If dynamic editing is
enabled, set focus to one of these fields, then
click on one of the end points of the line and
move it to a new location. Press the data
button to accept the location or the reset
button to rgject it. This operation does not
affect the point elevation.

Enter or digitize an eevation. If dynamic
editing is enabled, set focus to this field, and
then select one of the end points of the line
and move it to a new elevation. Press the
data button to accept the location or the reset
button to rgect it. This operation does not
affect the planar coordinates.

Use the active DTM surface evation at the
given X, Y or N, E coordinates.

Use the Design Finish Grade Surface
elevation a the given X, Y or N, E
coordinates. This surface corresponds to one
of the design roadways of the active base
line.

Use the Design Subgrade Surface elevation
a the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.

End Point

Follow directions for Begin Point.
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EDIT LINE
Feature Options

Define This box is checked if a feature is assigned
to the line. Uncheck this box to remove the
feature.

Code Displays the code of the feature assigned to
theline.

Description Displays the description of the feature
assigned to theline.

Features Press to display a list of available linear
features to replace the feature assigned to the
line (See page 4-104) This becomes the new
active linear feature.

Apply Save the line data as displayed.

3D Shape Click to display the 3D Shape Information
diaog box. (Seepage 4-42)

Reset Discard changes and retrieve the current line
datafrom thefile again.

Close Close the dialog box.

Help Display Help for this command.
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The following commands are repeated on this palette for convenience. For instructions,
refer to the indicated manual pages.

CREATE POINT/LINE/ARC REPORT (Command 499)

This command creates a report of coordinates of |Grds geometry points, selected lines
(bearing, distance, beginning and ending coordinates), or selected arcs (arc length, radius, beginning
and ending coordinates, and centerpoint coordinates) in the 1Grds Geometry files. The report is
placed in the temporary report file (TMP).

See Page 4-36.

DISPLAY IGRDSGEOMETRY FILE (Command 492)

This command retrieves 1Grds geometry points, lines, arcs, chains, and shapes from IGrds
Geometry files, storesthem in the graphicsfile, and displays them on the graphics screen.

See Page 4-37.
ERASE GEOMETRIC ELEMENTS (Command 496)

This command erases the display of selected 1Grds geometry elements from the graphics
area.

See Page 4-38.
DELETE GEOMETRIC ELEMENT (Command 470)

This command deletes | Grds geometric e ements from the | Grds geometry file, and removes
their displays from the screen.

See Page 4-39.
IDENTIFY AND LABEL GEOMETRY ELEMENTS

This command identifies and labels an I1Grds element and displays information about the
element.

See Page 4-62.
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CONSTRUCT ARC BY CENTER, RADIUS AND ENDPOINTS

_1|—'||rr||—"rr Arcs

F:EF'FG LAEEL] pispy R
E
= Define Arc 5 This command crestes an |Grds
ArcNumber [5 G _ geometry arc from a center point,
~ CenterPoint——————————— nputtype:_Redivs | radius, and two points indicating
nputtype: Select | Enter radius | 0.0000 m the endpoints of the arc. 1Grds
Select prt or enter #: | i
SE PR creates no arc greater than 180
degrees.
— Start Point — End Paint
Inputtype:  Select ~| Inputtype:  Select ~|
Select pnt or enter #: I Select pntor enter #: I
— Feature
Featutes...l .| Define Code: Description:
Apply | 3D Shape... Reset | Close | Help |
Arc Number Enter the ID number for the new arc to be

created. The default number shown is the
next available ID number.

Coordinates

Center Point Options

Enter the X,Y or N,E coordinates or digitize
adesired location for the center point.

Select

Select an existing geometry point on the
graphics area or enter its number.

Radius

Curve

Arc

Point

Curvature Options

Degree of

Enter the radius of the arc.

Enter the degree of curve in degrees,
minutes, and seconds.

Select an arc on the graphics area or enter its
number. The radius for this arc is used for
the new arc.

Follow the instructions for center point. The
distance from this point to the center point is
used asradius for the new arc.
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440 /| CONSTRUCT ARC BY CENTER, RADIUS AND ENDPOINTS

Start Point Options

Coordinates

Elevation

Select

Enter the X,Y or N,E coordinates or digitize
adesired location for the start point.

Enter or digitize an elevation.

Use the active DTM surface eevation at the
given X,Y or N,E coordinates.

Use the Design Finish Grade elevation at the
given X,Y or N,E coordinates. This surface
corresponds to one of the design roadways
of the active base line.

Use the Design Subgrade Surface elevation
a the given XY or N,E coordinates. This
surface corresponds to one of the design
roadways of the active base line.

Select an existing geometry point on the
graphics area or enter its number.

End Point
Options

Follow the ingtructions for start point.

Feature Options

Define

Code

Description

Feature

Check this box to define a feature for the
new arc. The active linear feature is
displayed if one is defined. Uncheck this
box if afeatureis not necessary.

Displaysthe active linear feature code.

Displays the description of the active linear
feature.

Press to display a list of available linear
features to replace the current active linear
feature. (See page 4-104)
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Apply Execute the command.

3D Shape Click to display the 3D Shape Information
diaog box. (Seepage 4-42)

Reset Erase the input fields and display the default
ID number.

Close Close the dialog box.

Help Display Help for this command.
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CONSTRUCT ARC BY RADIUS AND ENDPOINTS

Heo |rr||—'Tr Arcs

LAEEL R
| A G > O e
DIST o
# Arc by 2 Points & Radius This command
ArcNumber [3 construqts an |Grds
— Start Paint — Curvature geometric arc from a
Inputtype:  Select | Inputtype:  Padivs (+/-) radius and the
Select pnt or enter #: I Enter radius ID.DDDD m endpoints (PC, PT).
S The center point is
_| Define  Code: Features...l located to the right of
~ End Paint Description: the chord if the radius
Inputtype: Select - ispositive, and to the
Select prtor enter #: | left of the chord if the
radius is negative.
IGrds creates no arc

Apply | 3D Shape...l Reset | Close | Help |

greater than 180
degrees.

Arc Number Enter the ID number for the new arc to be
created. The default number shown is the
next available ID number.

Curvature Options

Radius Enter the radius of the arc.
Degree of Enter the degree of curve in degrees,
Curve minutes, and seconds.
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Elevation

Select

Start Point Options

Coordinates

Enter the XY or N,E coordinates or
digitize a desired location for the start
point.

Enter or digitize an elevation.

Use the active DTM surface levation at the
given X, Y or N, E coordinates.

Use the Design Finish Grade eevation at
the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.

Use the Design Subgrade Surface elevation
a the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.

Select an existing geometry point on the
graphics areaor its number.

End Point
Options

Follow the instructions for start point.

Define

Code

Features

Feature Options

Description

Check this box to define a feature for the
new arc. The active linear feature is
displayed if one is defined. Uncheck this
box if afeatureis not necessary.

Displaysthe active linear feature code.

Displays the description of the active linear
feature.

Press to display a list of available linear
features to replace the current active linear
feature. (See page 4-104)
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Apply Execute the command.

3D Shape Click to display the 3D Shape Information
diaog box. (Seepage4-42)

Reset Erase the input fields and display the
default ID number.

Close Close the dialog box.

Help Display Help for this command.
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CONSTRUCT ARC TANGENT TO TWO LINES

Geametry Arcs This command

pl | e | FEFRT) ERS | — | = veeee | msev| o constructs ~ an
= e | PR AR 2| ()| R EoT|seis | 1Grds geometry
arc tangent to
#& Arc Tangent to 2 Lines x| two S_peC|fled_ I”‘!esﬁ
ArcMumber [8 Curvatu:: e - drawn in t_he direction
Selectline ar enter #: I puttype: _Redius | f_rom the first selected
Offset: | 0.0000 m Enter radius | 0.0000 m line to the second
Selectline or enter #: sAected line.

Oftzet: |IZI.IZIIJDD iyl
Feature |
(Feﬁtums"_l | Define Code: Description:
|
Apply | 3D Shﬂpe...l Reset | Close | Help |

Arc Number Enter the ID number for the new arc to be
created. The default number shown is the
next available ID number.

First Tangent Line  Select an 1Grds geometric or MicroStation
line from the graphics area or enter its
number.

First Offset Enter the offset from the first tangent line.
Positive value for right offset, negative for
right (based on direction of line).

Second Tangent Follow the instructions for first tangent
Line line.

Second Offset Follow the instructions for first offset.

Curvature Options

Radius Enter the radius of the arc.

Degree of Enter the degree of curve in degrees,

Curve minutes, and seconds.

Arc Select an arc on the graphics area or enter
its number. The radius or this arc is used
for the new arc.
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Feature Options

Define

Code

Description

Features

Check this box to define a feature for the
new arc. The active linear feature is
displayed if one is defined. Uncheck this
box if afeatureisnot necessary.

Displays the active linear feature code.

Displays the description of the active
linear feature.

Press to display a list of available linear
features to replace the current active linear
feature. (See page 4-104)

Apply

3D Shape

Reset

Close

Help

Execute the command.

Click to display the 3D Shape Information
dialog box. (See page 4-42)

Erase the input fields and display the
default ID number.

Close the dialog box.

Display Help for this command.

Note: The elevation of the arc end points will be the same as the elevation of the two lines at the tangent

points.
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CONSTRUCT ARC TANGENT TO LINE

Geometry Arcs

DI=T

-.. | REFF ER=
. ﬁ1ﬁ mﬂ@

This command
LaseL oiser| ey ;\m—;a constructs an  1Grds
£ | geometry arc tangent

# Arc Tangent to Line x|

— Point of Tangency

Arc Number: I 8

Select line or enter & I

Input type:

to a line through a
point on the line.

Digitize a point near
the center point of the

Select ~|

— Curvature

Inputtype:  Radius —'|

Enter radius | 0.0000

I

Select pnt or enter #; I arc

indicating the
desired solution. The
devation of the end of

the arc away from the

— Feature — Arc Sweep li ;
ine is the same as the
Define Code: Features...| || 4 Length ID.DEIEIEI i
= Featurss. | ? dement a  the
Description: ~ Angle tangency point.
Apply | 3D Shape. .. | Reset | Close | Help |
Arc Number Enter the ID number for the arc to be created.

The default number shown is the next available
ID number.

Reference Line

Sdlect an |Grds geometric or MicroStation line
on the graphics area or enter its number.

Radius

Degree of
Curve

Arc

Curvature Options

Enter the radius of the arc.

Enter the degree of curve in degrees, minutes,
and seconds.

Select an arc on the graphics area or enter its
number. The radius for this arc is used for the
new arc.

Coordinates

Select

Point of Tangency Options

Enter the X,Y or N,E coordinates or digitize a
desired location for the tangent point.

Select an existing geometry point on the
graphics area or enter its number

4-86

PUBLIC DOMAIN - IGrds USER MANUAL




GENERAL GEOMETRY (GEOM) COMMANDS
443 /| CONSTRUCT ARC TANGENT TO LINE

Length
Angle

Arc Sweep Options

Enter the arc length.
Enter the arc angle in degrees, minutes, and
seconds.

Feature Options

Define

Code

Description

Features

Check this box to define a feature for the new
arc. The active linear feature is displayed if one
is defined. Uncheck this box if a feature is not

necessary.
Displaysthe active linear feature code.

Displays the description of the active linear
feature.

Press to display a list of available linear
features to replace the current active linear
feature. (See page 4-104)

Apply

3D Shape

Reset

Close

Help

Execute the command. A point digitized
indicating the direction of the arc is requested.

Click to display the 3D Shape Information
diaog box. (Seepage 4-42)

Erase the input fields and display the default ID
number.

Close the dialog box.

Display Help for this command.

Note:
entered or computed.

The end points of the arc will correspond with the tangent point on the line and the elevation
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455 /| CONSTRUCT LINE/ARC PARALLEL TO EXISTING LINE/ARC

CONSTRUCT LINE/ARC PARALLEL TO EXISTING LINE/ARC

LHeometny Arcs

~. | REFRT ERZ

: LAEEL| pisFy S
EDIT
@ — | = D._E_lE.'[a

This command
constructs an 1Grds

geometry line or arc

# Parallel Element %]

Line NMumber: I a

Selectline ar enter # | | End paints

— Offset

Offsettype  Offset —'|
Offset: ID.DDDD m

— Feature
_| Define  Code: Features...l
Description:

Apply | 3D Shﬂpe...l Reset | Close | Help |

paralel to an existing
line or arc. If an offset distance is given, the end
point elevations of the paralel line/arc will be
the same as the existing line/arc. If a geometry
point or entered coordinate and elevation values
are used as an offset. Then the parald eement
goes through the point in elevation as well as
horizontal location.

Arc Number

Enter the ID number for the new line or arc
to be created. The default number shown is
the next available ID number.

Reference Arc

Select an 1Grds geometric or MicroStation
line or arc on the graphics area or enter its
number.

Point

Offset

Offset Options

Coordinates

Select

Enter the XY or N,E coordinates or
digitize a desired location for the offset
point.

Select an existing geometry point on the
graphics area or enter its number.

Enter the offset from the selected arc.
Positive value for right offset, negative for
left (based on direction of element).

End Points Option

Enable this option to digitize approximate
begin and end points. Disable this option to
create an arc of the same length as the
reference arc.
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Feature Options
Define Check this box to define a feature for the
new ac. The active linear feature is
displayed if one is defined. Uncheck this
box if afeatureis not necessary.
Code Displaysthe active linear feature code.
Description Displays the description of the active linear
feature.
Features Press to display a list of available linear
features to replace the current active linear
feature. (See page 4-104)
Apply Execute the command.
3D Shape Click to display the 3D Shape Information
diaog box. (Seepage 4-42)
Reset Erase the input fields and display the
default ID number.
Close Close the dialog box.
Help Display Help for this command.
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444 | CONSTRUCT CIRCLE BY CENTER AND RADIUS

CONSTRUCT CIRCLE BY CENTER AND RADIUS

Geometn

Y

|| ] e ,.;| s [, nﬂ st oiser| oy a
This command constructs an |Grds geometry circle with
ArcNumber. |3 aspecified center and curvature.
— Center Point

Inputtype:  Select ~|
Select pnt ar enter #: I

— Cursature

Inputtype:  Radius —-|

Enter radius IEI.EIDDD m
— Feature
_| Define  Code: Features...l
Description:
Apply | Reset | Close | Help |
Arc Number Enter the ID number for the new arc to be

created. The default number shown is the next
available ID number.

Coordinates

Elevation

Center Point Options

Enter the X,Y or N,E coordinates or digitize a
desired location for the center point.

Enter or digitize an elevation.

Use the active DTM surface elevation at the
given X, Y or N, E coordinates.

Use the Design Finish Grade elevation at the
given X,Y or N, E coordinates. This surface
corresponds to one of the design roadways of
the active base line.

Use the Design Subgrade Surface elevation at
the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.
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444 | CONSTRUCT CIRCLE BY CENTER AND RADIUS

Select

Select an existing geometry point on the
graphics area or enter its number.

Radius

Degree of
Curve

Arc

Point

Curvature Options

Enter the radius of the arc.

Enter the degree of curve in degrees, minutes,
and seconds.

Select an arc on the graphics area or enter its
number. The radius for this arc is used for the
new arc.

Follow the instructions for center point. The
distance from this point to the center is used as
radius for the new arc.

Feature
Options

Define

Code

Description

Features

This box is checked if afeature is assigned to
the arc. Uncheck this box to remove the
feature.

Displays the code of the feature assigned to the
arc.

Displays the description of the feature assigned
to thearc.

Press to display a list of available linear
features to replace the feature assigned to the
arc. (See page 4-104) This becomes the new
active linear feature.

Apply

Reset

Close

Help

Execute the command.

Erase the input fields and display the default ID
number.

Close the dialog box.

Display Help for this command.

Note: The elevation of the circle arc is the same as the elevation of the center point.
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EXTEND OR SHORTEN ARC

Geometry Arcs

REFRT ERs
?lf:xlﬁlc:;: e e

LAEEL| DISFY Fu -

EDIT

— — |DELEI§
|4

£ Extend/Shorten Arc

Select arc or enter # I

|, New End Point

Input type Distance
Distance: | 0.0000 I

This command extends (or shortens) an existing
|Grds geometry arc. This command can create an arc
with adelta angle greater than 180 degrees.

| Apply I | Reset I | Close I ‘ Help I
Reference Arc Select an arc (near the end point to shorten or
enlarge) on the graphics area.
New End Point Options

Point Digitize the approximate location of the end
point. This location is projected to the arc to
define the end point.

Distance Enter the distance to enlarge or shorten the
arc. Positive distance to enlarge, negative to
shorten.

Angle Enter the angle to enlarge or shorten the arc.
Positive angle to enlarge, negative to shorten.

Apply Execute the command.

Reset Erasethe input fields.

Close Close the dialog box.

Help Display Help for this command.
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EDIT ARC

EDIT ARC

Geometny Arcs

K
DISFY o
EDIT
|4

& Edit Arc X
Arc Mumber: ID - Cynamics — Curvature
| Mew A 0 Inputtype:  Radius ~|
— Center Point Radius: | 0.0000 m
. 0.000000 m Az radius changes:  Keep center pt —-|
N 0.000000 m
— Start Faint — End Faint
x 0.000000 m x 0.000000 m
' 0.000000 m ' 0.000000 m
Elewation: IEI.EIEIEIEIEIEI m _key-ln —-| Elewation: IEI.EIEIEIEIEIEI m _key-ln —-|
— Feature
Feﬂtures___l _ | Define Cade: Description:
Apply | 3D Shape._. Reset Close | Help |

The edit arc command alows changes to al data describing an
existing geometry arc. Thisincludes planar coordinates and el evation
of the start, center point, and end points; and aso the curvature, 3D
shape, and feature data. Optionally, the edited arc data can be stored
as a new arc. A temporary display shows the changes to the
coordinates and curvature. Dynamic editing capabilities using rubber
banding are optionally available.

Arc Number

Sdlect the arc to be edited or enter its ID.

New Element

Check this box to save the edited arc data as a
new arc. The default new arc ID appears. Enter a
new ID if desired.

Dynamics

Check this box to enable dynamic editing.

Center Point

Enter the X, Y or N, E coordinates or digitize a
location. If dynamic editing is enabled, set focus
to one of these fields, then click on the arc and
move it to a new location without changing its
curvature. Press the data button to accept the
location or the reset button to reject it.
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EDIT ARC

Curvature

Input Types

As radius
changes

Enter the radius of the arc or digitize a point
that defines the new arc location to define the
radius. If dynamic editing is enabled, set focus
to thisfield, then click on the arc and move it to
a new location to define the radius. Press the
data button to accept the location or the reset
button to reject it.

Enter the desired degree of curve.

The center point is fixed as the radius changes.
That is, the end points dide aong radial lines.

The end points are fixed as the radius changes.
That is, the center point moves to define the
new radius.

Start Point

Planar
Coordinates

Elevation
Options

These fields display the X, Y or N, E
coordinates asthe arc is edited.

Enter or digitize an elevation. If dynamic
editing is enabled, set focus to this field, and
then select one of the end points of the arc and
move it to a new elevation. Press the data
button to accept the location or the reset button
to regject it. This operation does not affect the
planar coordinates.

Use the active DTM surface eevation at the
given X, N or N, E coordinates.

Use the Design Finish Grade elevation at the
given X,Y or N, E coordinates. This surface
corresponds to one of the design roadways of
the active base line.

Use the Design Subgrade Surface elevation at
the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.
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EDIT ARC

End Point

Follow direction for Start Point.

Feature Options

Define

Code

Description

Features

This box is checked if a feature is assigned
to the arc. Uncheck this box to remove the
feature.

Displays the code of the feature assigned to
thearc.

Displays the description of the feature
assigned to the arc.

Press to display a list of available linear
features to replace the feature assigned to the
arc. (See page 4-104) This becomes the new
active linear feature.

Apply

3D Shape

Reset

Close

Help

Save the arc data as displayed.

Click to display the 3D Shape Information
diaog box. (Seepage 4-42)

Discard any changes and retrieve the current
arc datafrom the file again.

Close the dialog box.

Display Help for this command.
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ARC PALETTE

Geometry Arcs
ol R~ > R
et . e

The following commands are repeated on this palette for convenience. For instructions,
refer to the indicated manual pages.

.-"E"-.

IDENTIFY AND LABEL GEOMETRIC ELEMENTS (Command 473)

This command identifies and labels an 1Grds geometric element, and displays information
about the element.

See Page 4-62.

CREATE POINT/LINE/ARC REPORT (Command 499)

This command creates a report of coordinates of 1Grds geometry points, selected lines
(bearing, distance, beginning and ending coordinates), or selected arcs (arc length, radius, beginning
and ending coordinates, and centerpoint coordinates) in the 1Grds Geometry files. The report is
placed in the temporary report file (TMP).

See Page 4-36.

DISPLAY IGRDS GEOMETRY FILE (Command 492)

This command retrieves 1Grds geometry points, lines, arcs, chains, and shapes from IGrds
Geometry files, storesthem in the graphicsfile, and displays them on the graphics screen.

See Page 4-37.
ERASE GEOMETRIC ELEMENTS (Command 496)

This command erases the display of selected 1Grds geometry elements from the graphics
area.

See Page 4-38.
DELETE GEOMETRIC ELEMENT (Command 470)

This command del etes | Grds geometric elements from the | Grds geometry file, and removes
their displays from the screen.

See Page 4-39.
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CONSTRUCT CHAIN

_1|—'||rr||—"rr

AR

- | REFRT] .

s

|3
DIZFY - D,
2] | o

7 Construct Geometry Chain

Chain Mumber: I 14

Sel elem or enter I0; I Store |

Feature
|7_| Define  Code:

Description:

FEﬂtures...l

Apply | 30D Shﬂpe.._l Reset | Close | Help |

This command builds an 1Grds geometry
chain from existing geometric eements
(points, lines, arcs, and other chains).

Chain Number

Enter the ID number for the new chain to
be created. The default number shown is
the next available ID number.

Select Element

Sdlect an 1Grds geometric or MicroStation
element from the graphics area or enter its
ID.

Store Push Button

Press this button to store a new chain
component.

Feature Options

Define

Code

Description

Features

Check this box to define a feature for the
new chain. The active linear feature is
displayed if one is defined. Uncheck this
box if afeatureisnot necessary.

Displaysthe active linear feature code.

Displays the description of the active linear
feature.

Press to display a list of available linear
features to replace the current active linear
feature. (See page 4-104)
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460 / CONSTRUCT CHAIN
Apply Execute the command. Push this button
after al desired components have been
stored.
3D Shape Click to display the 3D Shape Information
diaog box. (Seepage 4-42)
Reset Erase the input fields and display the
default ID number.
Close Close the diaog box.
Help Display Help for this command.
Note:

The direction of the chain depends on the method of element data inpui.

° If an element ID is entered via keyboard, the direction of the chain is the same as the
direction of the element

If aline or arc element is selected from the graphics area, the chain goes from the
element endpoint closest to the selected point to the other element endpoint.

° If achain is selected from the graphics area, the new chain follows the direction of the
selected chain.

IGrds fills gaps between elements with line or arc segments. Gaps are distances between
elements of 0.0005 feet or greater.

Elevation of the chain elements will be the same as the geometry elements (points, lines,
and arcs) that were used to define the chain.
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CALCULATE AREA OF A SHAPE

Nl(‘\./\l@ ?Sj:lml

: (—'\'34?'—531 /l EDIT

This command calculates
: the area of a defined
nj:;u;fﬂ IGrds geometry shape

and, optionally, labels the

& Calculate Area of a Shape X

shape Mumber I

[T Label selacted element

| Apply | Reset | Close

shape with the calculated
area. The calculated area is based on XY
(N,E) coordinates only.

This command lists the area of the shape and,
for each component, distance, bearing,
departure, latitude, X,Y (N,E) coordinates and
elevations. For arc components, it also lists

arc length, radius, beginning and ending tangent bearings, beginning
and ending radial bearings, and central angle. The report is put
in the temporary report file (TMP).

Shape Number Enter the ID number for the Shape.

Area Labeling Option Enable this option to label the shape
with the calculated area.

Apply Execute the command. Push this
button after all desired components
have been stored.

Reset Erase the input fields and display the
default ID number.

Close Close the diaog box.

Help Display Help for this command.
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CONSTRUCT SHAPE

REFRT| ... .

Geametry Chains

ﬁl j

ERS | y

:| Io |DI5P"|'|/I_.-"

This command builds an |Grds

x|
ﬂ:ﬂ geometry shape from existing

geometric  elements  (points,

E[:unstruct Geometry Shape X

Shape Mumber: |2
Sel elem ar enter 1D: ] Stare

Feature twpe for shapes:  Linear "'""I

Linear Feature
[ Define Code;

D ezcriptian:

Features... |

Apply | ah Shape...l Hesetl Cloze I Help |

lines, arcs, and chains).

Shape Number

Enter the ID number for the new shape to
be created. The default number shown is
the next available ID number.

Select Element

Select an 1Grds geometric or MicroStation
element from the graphics area or enter its
ID

Store Push Button

Press this button to store a new shape
component.

Linear

Area

Feature Type Options

Select this option to define a Linear feature
for the new shape.

Select this option to define an Area feature
for the new shape.
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Feature Options

Define

Code

Description

Features

Check this box to define a feature for the
new shape. The active linear/area feature is
displayed if one is defined. Uncheck this
box if afeatureis not necessary.

Displaysthe active linear/area feature code.

Displays the description of the active
linear/area feature.

Pressto display alist of available linear and
area features to replace the current active
linear/area feature. (See page 4-104)

Apply

3D Shape

Reset

Close

Help

Execute the command. Push this button
after al desired components have been
stored.

Click to display the 3D Shape Information
diaog box. (Seepage 4-42)

Erase the input fields and display the
default ID number.

Close the dialog box.

Display Help for this command.

Note:

The direction of the shape depends on the method of element data inpui.

° If an element ID is entered via keyboard the direction of the shape is the same as the

direction of the element.

° If aline or arc element is selected from the graphics area, the shape goes from the
element endpoint closest to the selected point to the other element endpoint.

° If achain is selected from the graphics area, the new shape follows the direction of
the selected chain. Note: If needed, you can use EDIT chain to reverse the direction

of the chain.

IGrds fills gaps between elements with line or arc segments. Gaps are distances between el ements

of 0.0005 feet or greater.
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CREATE CHAIN TRAVERSE REPORT

Geometry Chains

A - H'\. -
| ADJ\I ?I—Eijsl / | EE'|T||:-E'LE'T
AREA - K"

7 Create Chain Traverse Report This command lists distance, bearing, arc

: length, departure, latitude, X,Y (N,E)
Select ch ter # |
SISELENain Brener coordinate, e evations, and radiusin achain.

It also lists beginning and ending tangent
| Apply || Reset || close || Help bearings, beginning and ending radial
bearings, and central angle if the component
of the chainisarc. 1Grds puts the report in the temporary report file

(.TMP).
Select Chain
Select Select and verify highlighted chain.
or
Enter Type Chain ID number.
Close Close the dialog box
Help Display Help for this command.
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CALCULATE CLOSURE OF A SHAPE

Geometry Chains

~ O 5

3
DIZFY - o
20| | o]

2 Calculate Closure of a Shape X] This command computes the closure of an

existing shape (latitude error, departure
Select shape or enter # I error, and ratio of precison). The
calculated closure is based on X,Y (N,E)

coordinates only.
| Close Help

Shape Number  Select a shape from the graphics area or enter
its number.

Close Close the dialog box

Help Display Help for this command.
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CREATE CHAIN AT OFFSET TO HORIZONTAL ALIGNMENT

_11—'||rr||—'Tr

~Dlk

Chains

| (EiTI
n:'l'.'f:i‘;E

L4
DISFY B P
| 2 2 o

This command
builds an 1Grds
geometry chain at a
constantly  varying

offset to a
# Create Chain at Offset to HA horizontal ~ aignment
Chain Mumber: |14 Foadway: owerlay _.| bEt“_“een two l_Jser-lnput
. dtations.  Spirals and
— otation Range Cffset Range arcs of varving radii are
Beg Sta: | 13+12.5670 Beq Offset | 0.0000 m horded % gel o
End Sta | 30+62 5673 End Offsst | 0.0000 m choraed. NGO eeévalion
value is calculated for
~ Feature the chain.
| Define  Code: FEﬂtures___l
Description:

Apply |

Reset |

Close |

Help |

Roadway

Select the desired roadway. The current active
roadway is shown.

Chain Number

Enter the ID number for the new chain to be
created. The default number shown is the next
available ID number.

Station Range

Enter the beginning and ending stations.

Offset Range

Enter the beginning and ending offsets.

Feature Options

Define

Code

Description

Features

Check this box to define a feature for the new
chain. The active linear feature is displayed if
oneis defined. Uncheck this box if afeatureis

not necessary.

Displaysthe active linear feature code.

Displays the description of the active linear
feature.

Press to display a list of available linear
features to replace the current active linear
feature. (See page 4-104)
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464 | CREATE CHAIN AT OFFSET TO HORIZONTAL ALIGNMENT

Apply Execute the command. Push this button after
all desired components have been stored.

Reset Erase the input fields and display the default
ID number.

Close Close the diaog box.

Help Display Help for this command.
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462 /| CONSTRUCT CHAIN PARALLEL TO EXISTING CHAIN

CONSTRUCT CHAIN PARALLEL TO EXISTING CHAIN

Geometry Chains

T = ] ] ] ]
._" H-.. .'\.

2 Construct Parallel Chain | x|

Chain Mumber; |14
Select chain ar enter # I

Offset; IEI.EIEIEIEI m
Feature
|7J Define  Code: FEﬂtures...l

Description:

Apply | 3D Shﬂpe___l Reset | Close | Help |

This command constructs an 1Grds geometry
chain parallel to an existing chain and stores
it in the IGrds Geometry file. Perpendicular
projections from the original beginning and
ending points of the chain bound the
constructed chain. Elevation values for the
chain components are the same as the
reference el ement.

Chain Number

Enter the ID number for the new chain to be
created. The default number shown is the
next available ID number.

Element ID

Select an 1Grds geometric or MicroStation
chain from the graphics area or enter itsD.

Offset

Enter the offset from the selected element.
Positive vaue for right offset and negative
for left (based on direction of chain).

Feature Options

Define

Code

Description

Features

Check this box to define a feature for the new
chain. The active linear feature is displayed if
one is defined. Uncheck this box if a feature

IS ot necessary.

Displaysthe active linear feature code.

Displays the description of the active linear
feature.

Press to display a list of available linear
features to replace the current active linear
feature. (See page 4-104)
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Apply Execute the command. Push this button after
all desired components have been stored.

3D Shape Click to display the 3D Shape Information
dialog box. (See page 4-42)

Reset Erase the input fields and display the default
ID number.

Close Close the diaog box.

Help Display Help for this command.
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EDIT CHAIN

m K
DIZFPY - B
i n't_'»l(xnl / nz_ma

& Edit Chain X
Chain Number: IIZI | MewElement IIZI ErmEres [DmEi
Serex = % Elewation Fadius Tangent

Revise
Insert
Append
Delete
| 0.0000 | 0.0000 | 0oooo | 00000 | Tangent
— Und
[T Dynamics Keyin | RS
Feature
(Fealures... | Define Code: Description:

Apply | 3D Shﬁpe...l Reset | Close | Help

The edit chain command allows changes to all data describing an
existing geometry chain or shape (the term “chain” in this section is
equivalent to “chain or shape’). The possible changes include the
properties of each component, 3D shape, and feature data.
Optionally, the edited chain data can be stored as a new chain. The
components of the chain are loaded as a list of vertices. Thus, if the
location of a vertex is modified, the end point coordinates of
adjacent components are also modified. A temporary display shows
the changes to the geometry of the chain. Dynamic editing
capabilities using rubber banding are optionally available.

Chain Number Sdlect the chain to be edited or enter its ID.

New Element Check this box to save the edited chain data
as a new chain. The default new chain ID
appears. Enter anew ID if desired.

Reverse Direction  Press this button to reverse the direction of
the chain. The last vertex will become the
first and al the components of the chain
will reverse direction accordingly. This
button is enabled when the Dynamics box
is unchecked.
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EDIT CHAIN

Vertex List

Vertex

Northing or X

Easting or Y

Elevation

Radius

Tangent

The vertex list contains coordinate
information for each vertex and curvature
information for each arc component. Arc
component data appears with coordinates of
the start vertex of each arc.

This is the order of the vertex within the
chain. This value cannot be edited.

This is the north or X coordinate of the
vertex. X.

This is the east or Y coordinate for the
vertex. X.

Thisisthe elevation of the vertex point.

Displays the radius of each arc component.
Positive radius for curves to the right,
negative radius for curvesto the left.

The word “Tangent” in this field indicates
that the corresponding arc must remain
tangent to its adjacent components.
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EDIT CHAIN

Edit Fields

Planar
Coordinates

Elevation
Options

Radius

These are fields at the bottom of the vertex
list. They display the data corresponding to
the currently selected vertex and are used to
edit that information.

Enter the X, Y or N, E coordinates or
digitize a location. If dynamic editing is
enabled, set focus to one of these fields,
then click on one of the end points of the
chain and move it to a new location. Press
the data button to accept the location or the
reset button to rgject it. This operation does
not affect the point elevation.

Enter or digitize an elevation. If dynamic
editing is enabled, set focus to this field,
then select one of the end points of the
chain and move it to a new elevation. Press
the data button to accept the location or the
reset button to rgject it. This operation does
not affect the planar coordinates.

Use the active DTM surface elevation at the
given X, Y or N, E coordinates.

Use the Design Finish Grade Surface
elevation at the given X, Y or N, E
coordinates. This surface corresponds to
one of the design roadways of the active
base line.

Use the Design Subgrade Surface elevation
a the given X, Y or N, E coordinates. This
surface corresponds to one of the design
roadways of the active base line.

Enter the radius of the arc or digitize a
point that defines the new arc location to
define the radius. Positive radius for curves
to the right, negative radius for curves to
the left. If dynamic editing is enabled, set
focus to thisfield, then click on the arc near
its midpoint and move it to a new location
to define the radius. Press the data button to
accept the location or the reset button to
reject it.
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Tangent

Check this box to enforce tangency
between the selected arc and the adjacent
components.

Dynamics

Check this box to enable dynamic editing.
Uncheck this box to disable dynamic
editing and enable the Reverse Direction,
Revise, Insert, Append, Delete, Undo, and
(if displayed) the All Arcs Tangent buttons.

Revise

Push this button to update the currently
selected vertex record with the contents of
the edit fields. This button is enabled when
the Dynamics box is unchecked.

Insert

Push this button to insert a new vertex
before the currently selected vertex or to
define an arc at the selected vertex. The
new vertex or arc is created using the data
contained in the edit fields. If an arc is
defined, the arc is tangent to the lines
adjacent to the selected vertex. This button
is enabled when the Dynamics box is
unchecked.

Append

Push this button to add a new vertex after
the last vertex of the chain. The new vertex
is created using the data contained in the
edit fields. This button is enabled when the
Dynamics box is unchecked.

Delete

Push this button to delete the currently
selected vertex. If this vertex defines an
arc, however, the arc is converted into a
line component and the vertex is not
removed. This button is enabled when the
dynamics box is unchecked.

Undo

Push this button to restore the chain to its
state before the last Revise operation. This
button is enabled when the Dynamics box
is unchecked.

All Arcs Tangent

Push this button to force tangency on all
arcs of the chain. This button is displayed
when the chain contains at least one arc and
is enabled when the Dynamics box is
unchecked.
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Feature Options

Define This box is checked if afeature is assigned
to the chain. Uncheck this box to remove
the feature.

Code Displays the code of the feature assigned to
the chain.

Description Displays the description of the feature
assigned to the chain.

Features Press to display a list of avalable

linear/area features to replace the feature
assigned to the chain. (See page 4-104)
This becomes the new active linear/area

feature.
Apply Save the chain data as displayed.
3D Shape Click to display and edit the 3D Shape

Information dialog box. (See page 4-42)

Reset Discard changes and retrieve the current
chain datafrom the file again.

Close Close the diaog box.

Help Display Help for this command.
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Geometry Chains
MO

The following commands are repeated on this palette for convenience. For instructions,
refer to the indicated manual pages.

IDENTIFY AND LABEL GEOMETRIC ELEMENTS (Command 473)

This command identifies and labels an 1Grds geometric element, and displays information
about the element.

See Page 4-62.
DISPLAY IGRDS GEOMETRY FILE (Command 492)

This command retrieves |Grds geometry points, lines, arcs, chains, and shapes from 1Grds
Geometry files, storesthem in the graphicsfile, and displays them on the graphics screen.

See Page 4-37.
ERASE GEOMETRIC ELEMENTS (Command 496)

This command erases the display of selected IGrds geometry elements from the graphics
area.

See Page 4-38.
DELETE GEOMETRIC ELEMENT (Command 470)

This command deletes | Grds geometric el ements from the 1Grds geometry file, and removes
their displays from the screen.

See Page 4-39.
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CALCULATE BEARING AND DISTANCE

Geometry Computations

e s ==
“LANG = AN L ﬁi 5[51
gl .| STAOF| SMOE| ALREL RDEL

This command

calculates the
%l lﬁ‘ﬁ“.:T.T el e ng, verica

GEGH
angle, and dope

7 Calculate Bearing and Distance X]
— First Point
|nputtype; Select VI

Select pnt or enter #: I

m

Input type:

— Second Point

Select

v

Select pnt or enter #: I

Apply

| Reset

| Close | Help

distance  between
two defined points. The command uses the
second point of the previous caculation as
the first point in the next calculation.

First Point Options

Coordinates

Elevation

Select

Enter the X,Y or N,E coordinates or digitize
adesired location for the new point.

Key in an eevation.

Use the dlevation from the active DTM
surface.

Use the elevation from the design roadway
surface.

Select an existing geometry point in the
graphics areaor enter its number.

Second Point

Follow the instructions for first point.

Options

Apply Execute the command.

Reset Erase theinput fields.

Close Close the dialog box.

Help Display Help for this command.
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CALCULATE ANGLE BETWEEN THREE POINTS

_-jl—ll‘lrnl—"rt I_|_|rnpu’r.-|’r|||r|

COMFP| pR | i
..‘:' I!|H Rx [ % e
o '}DIETEI; STn'l:lF SFDFE ALFRE HEEL M FRo.d | GE4H
TR eyAETeE e = This command calculates and displaysthe
alcuate Angle tetween jhree Foints clockwise angle and the counter
— First Point . .
Input type:  Select TI ClOCi.(V-W% angle defined by three
Select pnt or enter # | specified points. The calculated angle is
based on X,Y (N,E) coordinates only.
— Yertex Point
Input type:  Select - I

Select pntor enter #: |

— Third Point
Input type:  Select - I

Select pntor enter #: |

| Apply | Reset | Close Help
First Point Options
Coordinates Enter the X,Y or N,E coordinates or digitize
adesired location for the new point.
Select Select an existing geometry point on the
graphics area or enter its number.
Vertex Point Follow the instructions for first point.
Options
Third Point Follow the instructions for first point.
Options
Apply Execute the command. Push this button
after al desred components have been
stored.
Reset Erase the input fields and display the default
ID number.
Close Close the dialog box.
Help Display Help for this command.
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CALCULATE ANGLE BETWEEN TWO LINES

Geometry Computations

CIZIHF' BH & #ﬂ_;;:"
I:IIST ﬂmmr SEDEEléﬂHEELJ ELEM %l Frod i&?ﬁ

This command
# Calculate Angle Between Two Lines caculates and displays the
clockwise angle and the
=electfirstline or enter # I counter clociwise angle
: defined by two specified
oelect second line or enter # | lines. The calculated angle is
based on XY (N,E)

Apply Reset | Close ‘ Help coordinates only.

First Line Select an 1Grds geometric or MicroStation line
from the graphics area or enter its number.

Second Line Select an 1Grds geometric or MicroStation line
from the graphics area or enter its number.

Apply Execute the command.

Reset Erase theinput fields.

Close Close the dialog box.

Help Display Help for this command.
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CALCULATE STATION AND OFFSET

Geometry Computations This  command

COMF
o

o

ER..%| _.-f
o | *UANG +lAN
DIST o e

computes the station
and the offset of a

I i_f_,ﬂ"'
e ELE %
=

=00fE | ALREL RopLy ELEM

FFROJ | GEXH

given point relative

to agiven horizontal

7% Calculate Station and Offset %|| alignment and places the station and
Poadwar: A 'l offset calculation in the form of a
o= _wa};. - text node at a defined location. The
~ Point Location text node recognizes | Grds text node
Inputtype: _Select v | parameters and options of LABEL,
STACK, LEADER, and
melect pnt or enter #: I TERMINATOR.
[~ Label selected element

| Apply | Reset Close Help

Roadway Select the desired roadway. The current

active roadway is shown.

Point Location Options

Coordinates Enter the X,Y or N,E coordinates or digitize
adesired location for the new point.

Select Select an existing geometry point on the
graphics areaor enter its number.

Label Text Node Enable this option to place a label text node

Option containing the station and offset. Then
digitize the location of the label.

Apply Execute the command.

Reset Erasetheinput fields.

Close Close the dialog box.

Help Display Help for this command.
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484 | CALCULATE STATION, OFFSET, AND ELEVATION

CALCULATE STATION, OFFSET, AND ELEVATION

_-'4'|-'||rr||-Tr |_:1|:|rr'|r|IHi=|Ti|'|r'|:=:

GIZIHF‘

BH & L e
L |5|H = |5|H w
I:I|5T 5T|'l:lF '|'ll|'E ALFRE F:|:| EL

o’

:I ELEM

ﬁ% | F“Ftl:l.ll SECH

This command computes the

#& Calculate Station, Offset Elevation Ed station, offset, and eevation of a
Roadway: A v | given point relative to a horizontal
— Point Location f:]l gg;lnet]tata_\nd Pl agwesfthe re?'"tf O];

nputtype:  Select vl € calculalion in the torm ol atex

select pnt ar enter #: I

node at a defined location. The text
node recognizes IGrds text node
parameters and options of LABEL,
STACK, LEADER, and
TERMINATOR.

[T Lahel selected element

| Apply | Reset Close

Help

Roadway

Select the desred roadway. The current
active roadway is shown.

Coordinates

Elevation

Select

Point Location Options

Enter the X,Y or N,E coordinates or digitize a
desired location for the new point.

Use the elevation from the active DTM
surface.

Use the elevation from the design roadway
surface.

Select an existing geometry point on the
graphics area or enter its number.

Label Text Node

Enable this option to place a label text node

Option containing the station, offset, and elevation.
Then digitize the location of the label.

Apply Execute the command.

Reset Erase the input fields.

Close Close the dialog box.

Help Display Help for this command.

Note: Elevations are accurate only between the shoulders of the active roadway.
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ALIGNMENT RELATIONS REPORT

Geametry Com I:'IIHFIﬂI_I ns The Alignment

CoMF
o

o

T
P |!|H |!|H
DIST| STn'l:lF

Relations Report
command is used to

Z# Alignment Relations Report

Roadways
Base: A - |
Offset A - |

produce a tabulation
xj| of stations, points,
offset distances, and
skew angles which
define the geometric
relationships that

— Station Data

Feference Roadway & - |

Station Range

I_ Frint Increment
Stations Onky

B | exis between two
Tnn.:c:i 0.000000 alignments a

o specified stations. A
report of  these

relationships is
output to the current

temporary file (.tmp).
Either one of the two roadways for which the report is to be
generated may be designated as the Base roadway, which then makes
the other one the Offset roadway. The relationships that are
computed between the two alignments are done so along transverse
lines which are aways perpendicular to the specified base roadway
alignment. The computations that are made can be done for asingle
station, or over arange of stations. Either one of the two roadways
may be designated as the Reference roadway to be used in setting the
station range over which the relationships are to be determined. A
station increment defines the interval to be used between each
transverse computation line.

The Alignment Relations Report dialog shown above is accessed by
selecting it from the Geometry Computations pal ette.

Roadways

Base Name Select the Base roadway name. The current

Button roadway name is displayed. Click on the Base
roadway button and hold the cursor button
down to reveal all available roadway names.
To select a different roadway, continue holding
the cursor button down and move the cursor
over the desired name and release the button.

Offset Name  Select the Offset roadway name in the same
Button manner as described for the Base roadway.
The current name is displayed.
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Station Data

Reference
Rdwy
Button

Station Range

Begin

End

Increment

Select the name of the roadway that will serve
as the doation reference roadway for the
transverse lines along which the geometry
relationships are to be calculated. The current
name is displayed. Select the name in the same
manner as described for the Base road.

Enter the beginning station on the Reference
alignment where the relation computations are
to begin or use the cursor to graphically select
this station from the plan display.

Enter the ending station on the Reference
alignment where the relation computations are
to end, or use the cursor to graphicaly select
this station from the plan display. Do not enter
datain thisfield when only asingle relationship
station isto be determined.

Enter the station increment to be used in
defining the interval of the transverse
relationship lines.

Print Increment
Stations Only

Click on this toggle button to cause a printout
of only those dtations that are divisible by the
station increment. Default is off for a printout
of al stations.

OK

Cancel

Help

Click on the OK button to produce the
Alignment Relations Report.

Click on the Cancd button to dismiss this
dialog without taking any action.

Click on the Help button to display help for this
Process.
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CONVERT MICROSTATION ELEMENTS

This command will directly

Geometry Computations convert simple MicroStation
GETLF‘ +BF:-=-| +AH4 ¢A-;-14 _|:T_ | _:T_ |4;€~;‘: %ll L,:_," gl’aphlc elements (p0| nts,
o DI=T g "ol ETMOF | S/0FE | ALREL| ROEL FRO.J | GEGH IIn%, |ine g:rings’ arcs, and
chains) into 1Grds Geometry

= = Elements. Additionally,
CunEediMelE EmEnt MicroStation bspline elements
by Selection —| can be converted into 1Grds

Select MicroStation Element

chains with user gpecified

— Point Feature

number of points. MicroStation
Elements can be converted
individually or within afence.

| Define  Code: FEﬂturES___l
Description;
— Linear Feature

_| Define  Code: FEﬂturES___l
Description:

Feature type for shapes:  Linear —-|

— Area Feature

_| Define  Code: Features. .
Description:
Apply | Reset | Close | Help

Element Selection Options

By Selection

Bspline Curve Points <]

You have selected a Bspline curve

Enter the number of points used
to create the chain

Mumber of points Iﬂ
OK |

With Fence Block

With Fence Shape

Select the MicroStation graphic element
to be converted.

If the selected element is a bspline, the
dialog shown to the left will appear.

Enter the number of points to be
included in the resultant 1Grds chain or
select the default of 30. Press OK to
execute the command.

Define a rectangular fence around the
elements to be converted.

Define an irregular polygon fence
around the elements to be converted.
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Fence Mode (This option only appears if fence
selectionisactive.)

Inside Only convert elements that lie entirely
within the fence.

Overlap Convert elements that lie inside or
overlap the fence boundary.
Close Fence Select this button to generate the last

segment of an irregular polygon fence.
This option only appears if the Fence
Shape option is active.

Point Feature Options

Define Check this box to define a feature for
new points. The active point feature is
displayed if oneis defined. Uncheck this
box if a feature is not necessary for new

points.
Code Displays the active point feature code.
Description Displays the description of the active
point feature.
Features Press to display a list of available point

features to replace the current active
point feature. (See page 4-104)

Linear Feature Options

Define Check this box to define a feature for
new lines. The active linear feature is
displayed if one is defined. Uncheck this
box if a feature is not necessary for new

lines.
Code Displaysthe active linear feature code.
Description Displays the description of the active
linear feature.
Features Press to display alist of available linear

features to replace the current active
linear feature. (See page 4-104)
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CONVERT MICROSTATION ELEMENTS

Feature Type for These options are applicable only if
Shape Options MicroStation shape elements are going
to be converted to 1Grds shapes.

Linear Select this option to assign the feature
specified under Linear Feature Options
to the new shape.

Area Select this option to assign an area
feature to the new shapes. This option
enables the Area Feature options.

Area Feature Options

Define Check this box to define a feature for
new shapes. The active area feature is
displayed if one is defined. Uncheck this
box if a feature is not necessary for new
lines.

Code Displays the active area feature code.

Description Displays the description of the active
areafeature.

Features Press to display a list of available area
features to replace the current active area
feature. (See page 4-104)

Apply Execute the command.

Reset Erasetheinput fields.

Close Close the dialog box.

Help Display Help for this command.

Note: Care should be taken when using the fence options of this command. For example, in the
areas of alignments, alignment tics are MicroSation Line Elements and will be converted if

they are within or on the fence (overlap option).
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ROADWAY SURFACE CONTOURS

Geometry Computations

ER.. . L
Bl oand evand L | L
OIST| | el STOF | SAE

COMF
a

o

ELEM

Eq
Bl g
x!’!
AL REL| RO EL

This command will
plot roadway surface
(shoulder point to

L |l

& FEOJ | SECH

shoulder point)

contours for specified

SENEEE =l |imits of a roadway. This command
Foaiey | M uses vertica aignment, templates,
Station Range — Contour geometric template modification,
Begin Sta: IW Lewvel: |1_ Wldenlng, and Super-elevation and
End: [50d+71 8830 color [0 _| not the design cross data to compute
ner. [10.000000  |'m gyle: [0 ——] the contours. This commaqd should
Annotation  Standard | et ID— — ?C?alj\;?j Only e Srna” iy o
ner [0200000 m ay, not the entire roadway.
Output  Plot Graphics vI i Ele IU— -
| Plot Parameters | M Elev: ID— m

Roadway

Select the desired roadway. The current active
roadway is shown.

Station Range

Begin Sta.

End

Incr.

Enter the beginning station for roadway surface
contours. The default station is the beginning
station of the horizontal alignment.

Enter the ending station for roadway surface
contours. The default station is the ending
station of the horizontal alignment.

Enter a station increment to specify the interval
at which elevations are to be calculated for the
contour interpolation. Since the contours are
plotted as straight lines between interpolated
points, the accuracy of the contour is dependent
on the interva a which eevations are
calculated.
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Annotation

Standard

Station Elev
Summary

Beginning
Station

Labels beginning station of contours, draws
contours with contour numbers, and the ‘X’
symbol will be plotted to identify the ridge
points on the roadway surface.

Labels beginning station of contours and
draws contours with contour numbers.

Labels beginning station of contours and
draws contours with no contour numbers.

Output

Active
Graphics
Plot
Graphics

Annotation will be done in current graphics
file.

Annotation will be done in a separate plotting
graphicsfile.

Plot Parameters

This option button will be displayed when the
PLOT GRAPHICS option is chosen. Click to
display the Contour Plot Parameters dialog
box. (See Page 4-99)

Contour

Level

Color

Style

Weight

Incr.

Min Elev.

Max Elev.

Enter the level on which the contour is to
appear. The default level is shown.

Enter the number of or sdect the color to be
applied to the contour line.

Enter the number of or select the line style to
be used for the contour line.

Enter the number of or select the line weight
to be used for the contour line.

Enter the contour increment.

Enter the minimum contour eevation. If not
used, itisset to O.

Enter the maximum contour €evation. If not
used, itisset to O.
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OK Click to execute the process.
Cancel Click to cancel the dialog box.
Help Click to display help for the process.
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CONTOUR PLOT PARAMETERS

# Contour Plot Parameters

— Sheet Limits — Sheet Orientation
Length | 210 cm Inputtype:  Coordinates |
Wiclth IBS i Morthing: | 0.000000 m
Bottorn Margin IEI (w1 Easting: |I].I]I]I]I]EII]
scale |1I].I]I]I]DI]EI m e Direction type;  Bearing vl
|:| 1 n
Plot File Prefix [j=f N ~|[o [0 Joooo & E |
m Marth Ao
OK Cancel Help

This didog box appears when the Contour Plot Parameters Option
button is selected on the Roadway Surface Contours dialog box. This
dialog provides for selecting parameters for the contour plotting

shest.

Sheet Limits
Length Enter the length of the plotting sheet.
Width Enter the width of the plotting sheet.

Bottom Margin

Scale

Enter the bottom margin at which the plot
will begin.

Enter the scale of the plot.

Plot File Prefix

Enter the plot file prefix. The default plot
file prefix will be the first three letters of
the working files. The file name will be
xxxplt.dgn.

North Arrow An ‘X’ in the box éiminates the north
arrow and heading.
Sheet Orientation
Input Type
Coordinates Enter the coordinates of the lower left
corner of the plotting sheet.
Select Sdlect point or enter point number of the
lower left corner of the plotting sheet.
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Direction Type

Bearing Enter the bearing for the direction of the
length of the plotting sheet.
Azimuth Enter the azimuth for the direction of the
length of the plotting sheet.
Skew Enter the skew for the direction of the
length of the plotting sheet.
Line Select line or enter line number for the
direction of the length of the plotting sheet.
OK Click to save current parameters.
Cancel Click to cancd subprocess without
changing parameters.
Help Click to display Help for the subprocess.
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PROJECT TO REFERENCE LINE

Geometry Computations

TOMP = w
2 +E.F-ﬁ"'# STANG +IAH 4 | L ‘;':::

o DIST| ") o] STHOF | SPOE| ALREL ROEL

M=
ELEM

This command allows for
the projection of 3D
geometry elements into
the reference line of the

ngject To Reference Line
by Selection ~|

Select Geometry Element

Element Description

Reference Line Type:

Roadway:

selected roadway. The
elements can be sdected
from the graphic area or
recalled from a saved ligt.

Roadwa ~|
5 =]

The selected elements are
projected into the reference
line in true relationship to
the reference alignment.

Delete

Load

Save

Apply | Reset | Close |

Help

L

Roadway

Select the desired roadway. The current active
roadway is shown.

Element Selection
Options

By Selection - Point at the element in the graphic
area. The element is added to the list box upon
confirmation.

With Fence Block - Define arectangular fence in
the graphic area. All elements within the fence
are added to the list box.

With Fence Shape. Define an irregular fence in
the graphic area. All lements within the fence
are added to the list box.

List Box Options

Delete

Load

Save

Click to delete the highlighted record from the
selection list.

Click to load the list box from a saved file. (See
Load Geometry Element List from File, page 4-
102).

Click to save the list box lementsto afile. (See
Save Geometry Element List to File, page 4-102).
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Apply Execute the command.

Reset Erasetheinput fields.

Close Close the dialog box.

Help Display Help for this command.

L oad Geometry Element List From File
Load Geometry Element List from File [ ] Thi.S didog box is
Fi_lES: Direc’tgries: &:tlvated Whm the LOEd...
I el ok | action button is clicked on
= T — the Project to Reference
g Line Tool Box. It is a

P g C I o

E,Sé?m ﬂl standard file open box

£ igrds Help with .Ist asthefilter. Select

1 testds 4' the appropriate file and
click OK to load the file
into the list box in the

= Reference Line Tool Box.
f The contents of the file are
- _ appended to the list.
List Files of Type: Drrives:
* |5t —-I - _.|
Save Geometry Element List to File
Save G El Li Fil ] . , .
_ e Dri This diadog box is
|$— o activated when the Save ..
gsish OK | action button is clicked on
B /| the Project to Reference
%Séf ﬂl Line Tool box. It is a
m .
) standard Save As diaog

Cigrd ) .

@{g;tga ﬂl with .Ist as the filter. The
name of the working file
with .Ist as an extension is

I the default name. When

satisfied with the name

4 and directory, click OK to

List Files of Type: Drives: save the contents of the list
*Jst - o - box in the Reference Line

Tool Box to afile.
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GEOMETRY ELEMENT PROFILE
= = : This command allows the
Leometry Lomputations user to designate a linear
A s I i s Geometry eement (line,
o T mET “”4 --ﬁ-'.".dsnnr SH0E Efé:: roeLy ELEM % L‘“" arc, chain, or shape) as
having a profile associated
& Geometry Element Profile x| W'_th It If desred, a new
coincident Geometry element
oel elem ar enter [D: I VA Tools can be created to serve as the
Crerate e Elemiem I_':' — profiled element. All VA and
= Geometry commands can be
used and base their computations
Apply | Reset | Close | Help on the profile data associated
with the Geometry element.

Element ID  Select a geometric element (line, arc, chain or
shape) or MicroStation element in the graphics
areaor enter itsID. Example: A23

Create New Enable this option if it is desired to create a new

Element Geometry element coincident with the selected
element. The new element will have a profile
associated with it, the selected e ement will not.

VA Tools Press the VA Tools push button to display the
Vertical Alignment command frame.

Apply Execute the command.

Reset Erase the input fields and display the default ID
number.

Close Close the diaog box.

Help Display Help for this command.
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ADD FEATURE CODES TO GEOMETRY ELEMENTS

This command associates a feature code with one or more general

EEEE AR EE X geometry dements. The feature code is selected from the feature

LISZT
FEATFR

gEor |-y CDISFY
FEATR AU FEATE

GUAN

reatr| | table. The elements associated with the feature must be compatible
(linear elements for a linear feature, etc.). The most recent
association is retained if more than one feature is assigned to the

geometry dement
Features. . Feature code: Type:
Description:
Elermentids: |
| Apply | Reset Close Help

Feature Selection  Press the Features push button to display
the feature table and select the desired
feature. When a feature is selected, the
feature code, type, and description are
displayed for reference.

The Geometry Features display is shown on
page 4-104.

Element List Select the desired elements (points, lines, or
arcs) on the graphics area or enter thelist of
element IDs. The list can contain
individual element IDs or ranges of IDs.

Apply Execute the command.

Reset Erasetheinput fields.

Close Close the dialog box.

Help Display Help for this command.
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GEOMETRY FEATURES

Geometry Features consist of data that specifies

Code Twpe  Description

m Paint THIS IS FEATURE NOL1
102 Linear THISISFEATURE NO. 2
103 Area THIZ IS FEATURE NO. 3
101 Faint THIZ I3 FEATURE MO 101
1z Linear  FEMCE LINE

TREE Paint THIS IS ATREE FEATURE

the display attributes of selected geometric
elements in the IGRDS data base. This
information is stored in the feature table, which
is a file indicated by the environment variable
IGRDS FEATURE.

Use the scroll bar to locate the desired feature.
Then salect the desired feature with the mouse.

OK

Cancel

Help

Use the sdlected feature.

Disregard the selected feature and close the dialog
box.

Display Help for this command.
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DISPLAY GEOMETRY FEATURES

Geometry Featur

GEQHM
FEATF

aoD JElELY LIST
FEATRRAZ-M FEATF

# Display Geometry Features | x|

# Single feature Features. | Feature code

w Al Features

Cescrption:

This command displays geometry elements which have been
previoudly associated with specified features. The elements are
,l displayed using the symbology defined in the feature table.

Twpe:

Apply |

Reset Close

Help

Options

Single Feature

All Features

Select this option to display elements
associated with asingle feature.

Select this option to display all geometry
elements associated with features.

Feature Selection

Press the Features push button to display
the feature table and select the desired
feature. When a feature is selected, the
feature code, type, and description are

displayed for reference.
The Geometry Features display is shown on
page 4-104.

Apply Execute the command.

Reset Erasetheinput fields.

Close Close the dialog box.

Help Display Help for this command.
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LIST GEOMETRY FEATURE DATA

This command lists geometry elements which have been
previoudly associated with specified features. The list is sorted
by feature and subsorted by geometry element type. The
ADD | I:-ISF"-' FEATR: resulting report is provided in the temporary report file (TMP).

Geometry Features B

GEQOM

FEATR| FEATR| FEATR Jaf-uy “YAH

# List Geometry Feature Data

# Singlefeature [Faatyres. | Festure code Type:

Cescription:

= Al Features

Apply | Reset Close Help

Options

Single Feature Select this option to display eements
associated with asingle feature.

All Features Select this option to display all geometry
elements associated with features.

Feature Selection Press the Features push button to display
the feature table and select the desired
feature. When a feature is selected, the
feature code, type, and description are

displayed for reference.
The Geometry Features display is shown
on page 4-104.

Apply Execute the command.

Reset Erasetheinput fields.

Close Close the diaog box.

Help Display Help for this command.
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LIST GEOMETRY FEATURE DATA QUANTITIES

Geometry Featur

This command lists the geometry elements and quantities
which have been previoudy associated with specified
features. The list is sorted by feature and subsorted by

geard| aoo | DISFY] LIET Qi o -
FEATR| FEATR| FEATR| FEATR [SIET geometry element type and the quantities are computed in
user-defined units. The resulting report is provided in the
2 List Geometry Feature Data Quantities E3

Feature code

# Single feature B

-~ All Features

Description:

bdultiplier: IEI.EIEIEIEI

Type:

Apply ‘ Reset | Close Help

Options

Single Feature  Select this option to produce a report
showing elements associated with a single
feature.

All Features Sdlect this option to produce a report
showing all geometry elements associated
with features.

Feature Selection  Press the Features push button to display
the feature table and select the desired
feature. When a feature is selected, the
feature code, type, and description are
displayed for reference.

Multiplier Enter the multiplier used to override the
multiplier stored in the feature table for the
selected feature. Leave the value 0.00 to
use the multiplier stored in the feature table.

Apply Execute the command.

Reset Erase theinput fields.

Close Close the dialog box.

Help Display Help for this command.
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AUTOMATIC ELEMENT LABELING SWITCH

This command is now part of the Geometry Settings command.

IGrds USER MANUAL — PUBLIC DOMAIN 4-137



GENERAL GEOMETRY (GEOM) COMMANDS
AUTOMATIC ELEMENT LABELING SWITCH

RADIAL OFFSETS

Geometry Curves

sl |~
A
RN RAHF

’@/

This command provides for
the design and display of

5;3 4 roadway intersection flare
AREA areas or turning arcs.

& Badial Ofisets

tain Foadway A

Pavement Edge Offset IEI.EIEIDD m L Vl Pavement Edge Offset IEI.EIEIDIJ m R 'l

Easting:

Vl Crossing Roadway

Acceptable designs are stored
in the 1Grds design
| files as chains. Since

0.00000a
0.000000

Quadrant
Select Quadrant or Enter Coords.
MNorthing:

m
m

’, Curvature

these chains form
enclosed shapes, their

: areas can be
Fadius: |D.DDIJIZI

|_ Diraow Turn Arc Only

computed by the
Cdculate Area of a

Close

Shape command. In

addition, if aflare area

design is not wanted,

the option button may be used to display only the turning arc based
on quadrant selection, and offset and radius val ues entered.

An output record containing the stations and offsets of the beginning
and ending points of the turning arc relative to their respective
roadway, plus the radius of the arc, and the arc and long chord
lengths is automatically placed in the .tmp file during each execution

of this command.

Main Roadway

Pavement Edge
Offset

Pavement Edge
Offset Direction
Option

Select the desired roadway. The current
active roadway is shown.

Enter the offset distance to the edge of
pavement or the point of tangency of the
turning arc along the main roadway. (Zero
offset values are permitted.)

Select one of the two pavement edge offset
direction options (L or R) indicating to
which sde of the roadway baseline the
offset applies.

Select L to indicate that the pavement
edge offset distance is measured to the
left of the roadway baseline.

Select R to indicate that the pavement
edge offset distance is measured to the
right of the roadway baseline.
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Crossing
Roadway

Pavement Edge
Offset

Pavement Edge
Offset Direction
Option

Select the desired roadway. The current
active roadway is shown.

Enter the offset distance to the edge of
pavement or the point of tangency of the
turning arc along the crossing roadway .

Select the pavement edge offset direction
option as explained for the Main roadway
above.

Quadrant

Sdlect Quadrant or Enter Coordinates:

Select

Use the cursor to digitize a point in the
quadrant of the intersection where the design
is to apply. (The coordinates of this point
will appear in the NE input boxes.)

Northing
Enter the Northing value of the coordinate
point used to indicate the design quadrant.

Easting
Enter the Easting value of the coordinate
point used to indicate the design quadrant.

Curvature

Radius

Enter the value of the radius of the arc that
defines the turning arc, curb, or edge of
pavement forming the flare area in the
quadrant being designed.

Draw Turn Arc
Only

Depress the option button to cause a display
of the turning arc only.

Release the option button to display the flare
areadesign.

Apply Execute the command with the given data.
Reset Erasetheinput fields.

Close Close the dialog box.

Help Display Help for this command.
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CREATE TABLE OF POINTS

||rr||-’rr

GHF‘Ld
SURY HAHF‘

LU,

MI?*‘IJI

This command generates a table

pre-defined formats. Geometry

of geometry points in one of six
AHEAl 4'

#Z Create Table of Points

Foadway: B

points are added to the table by
sdection and/or keying. A
fixed pitch font must be
= active in order to use this

Select paints or enter list: |

Tahkle Location

Select Location ar Enter Coords.

Table Option  Sta/Off/El —|

command.

Offset Farmat oo =

Marthing: | 0.000000 m U torad o
: se stored elew.
Easting: 0.000000 m
2 | Sawve to Disk Browse
Apply | Reset | Close | Help
Roadway Select the roadway to which station and

offset data presented in the table will be
related.

Select Items or
Enter List

Select agraphic point (its number will appear
in the input list), or enter a point number or
range of point numbers. Repeat this process
until acomplete input list is defined.

Table Option

Sta/Off/El

Sta/Off

NE/Sta/Off/El

NE/Sta/Off

Select one of the Table content options:
StalOff/El, StalOff, NE/Sta/Off/El,
NE/Sta/Off, NE, NE/EL.

This option creates a point table that will list
station, offset, elevation data for the specified
points.

This option creates a point table that will list
dation and offset data for the specified
points.

This option creates a point table that will list
Northing, Easting, station, offset, elevation
data for the specified points.

This option creates a point table that will list
Northing, Easting, station, and offset data for
the specified points.
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NE

NE/EI

This option creates a point table that will list
Northing and Easting data for the specified
points.

This option creates a point table that will list
Northing, Easting, and elevation data for the
specified points.

Offset Format
Options

ft.XXXX

ft-in

Use Stored
Elev.

Select one of the output Format options:
ft.xxxx, ft-in.

Select this option to output the point table
datain feet and decimal fraction format.

Select this option to output the point table
datain feet and inches format.

Enable this option to use the stored elevation
of apoint. If this option is not enabled, then
it will use the eevation from the design
roadway surface. (Elevations are accurate
only between the shoulders of the active
roadway. The e€levation stored in the
geometry file does not change.)

Save to Disk

Enable this option to allow the table of points
to be exported as an ASCI| file.

Browse

Sdlect Browse to salect/enter the filein which
to save the table of points.

Select Table
Location

Digitize a point in the graphics area that will
set the origin of the table. (The origin of the
tableisits upper left hand corner.)

Apply
Reset

Close

Help

Execute the command with the given data.
Reset the input field to its previous condition.
Close the dialog box.

Display Help for this command.
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GENERAL RAMP DESIGN

Selection of the Ramp icon on the

Geometry Curves palette opens the
4 Genera Ramp Design didog box
shown at the |eft.

K&

'“ AREA

°””M/”’ ?”’ | A
CURY FHTS

Ft'.'.'

e = Lt r v| || This command permits the interactive

Station [ 0+00.0000 Station [ 0+00.0000 design of roadway interchange loops and

Offset [0.0000 | R Ofiset: [00000 |k ramps of any configuration. Included in

Direction: _Increasing vI Direction: _Increasing vI the command are constructs for creati ng

Seament type: ™ Tangent O fic ) Clasure ) Element and interconneCting tangents! Smple
P ~ Tangent Length ——————————

Ditection: _Foward | e T . curves, three-center .compound CUrves,

Length: | 0.0000 it three-center curves with the center curve

Deflection_Argle | reversed, five-center compound curves

 Deflection angle with the center curve reversed and fitted

e o foomo L v around an inner loop, and reverse curves.

In addition, a previoudy defined line,
boph | (Reeet| [ Swe | (Reet| [Dee| [Heb || g, or chain can be used asatake-off or
tie-in

segmen.

A ramp roadway is created by sequentialy connecting ramp
segments consisting of arcs, tangents, or predefined elements as
mentioned above. The segments may be created in a forward or
reverse direction, that is, starting at the take-off point and proceeding
to the tie-in point, or vice versa, or in a combination of the two
methods. At some point, however, a final gap of unknown distance
will be left to close. To complete the design through such a gap, the
command provides the means to define a Closure section which can
consst of a simple tangent, curve, reverse curve, or multi-center
curves. Ramp designs are limited to ninety-nine (99) segments.

This command also provides an edit capability for modifying a
design after it is completed, or during its creation where segments to
be changed fal before the current segment, and effecting such a
change, would mean rgjecting all segments added to get back to the
one requiring a change. This is done by selecting the Segments
option which will appear on the General Ramp Design menu after
the first segment has been created with Apply. The Segments option
is described at the end of the basic Genera Ramp Design menu
descriptions which follow.
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Take-Off Data

Roadway

Station

Offset

Direction

Select and enter data that will define the location
of the take-off point: Roadway, Station, Offset.
Select the roadway from which the ramp will
depart. The current roadway is shown.

Enter the station on the take-off roadway where
the ramp will begin.

Enter the offset distance to the take-off point at
the take-off station. (Offsets to the right of the
roadway alignment are postive, and to the left
negative, as viewed in the direction of increasing
stationing. Zero value offsets are al so permitted.)

Select the take-off direction for the ramp:
Increasing, Decreasing.

Increasing:
Selecting Increasing if the ramp takes off in the
direction of increasing roadway stations.

Decreasing:
Select Decreasing if the ramp takes off in the
direction of decreasing roadway stations.

Tie-in Data

Roadway

Station

Offset

Select and enter the data that will define the
location of the tie-in point: Roadway, Station,
Offst.

Select the roadway on which the ramp will
terminate. The current roadway is shown.

Enter the station on the tie-in roadway where the
ramp will end.

Enter the offset distance to the tie-in point at the
tie-in station. (Observe the sign of the offset as
defined previoudy for the take-off point data.)
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Direction

Select the tie-in direction for the ramp:
Increasing, Decreasing.

Increasing:
Selecting Increasing if the ramp ties in the
direction of increasing roadway stations.

Decreasing:
Select Decreasing if the ramp tiesin the direction
of decreasing roadway stations.

Segment
Type

Tangent

Arc

Closure

Element

Select the type of ramp segment to be defined:
Tangent, Curved, Closure.

Depress the Tangent radio button if a tangent
ramp segment is to be defined. The Ramp
Design menu will change to provide for the
definition of atangent line.

Depress the Arc radio button if a curved ramp
segment is to be defined. The Ramp Design
menu will change to provide for the definition of
acurved line.

Depress the Closure radio button if the closure
segment of the ramp is to be defined. The Ramp
Design menu will change to provide for the
selection of the type of closure segment to be
defined.

Depress the Element radio button if a predefined
element is to be used as a take-off or tie-in
segment.

Direction

Forward

Reverse

Select the direction that the next segment will go:
Forward, Reverse.

Select this option to create a ramp segment that
connects to the last forward segment added, or
the take-off point if this is the first forward
segment.

Select this option to create a ramp segment that
connectsto the last reverse segment added, or the
tie-in point if thisisthe first reverse segment.

4-144

PUBLIC DOMAIN - IGrds USER MANUAL




GENERAL GEOMETRY (GEOM) COMMANDS
467 | GENERAL RAMP DESIGN

Tangent
Length

Input Type

Length

Point

Angle

Taper

Line

Tangent Option Menu Inputs

This data defines a tangent segment: Tangent
Length, Deflection Angle.

Select the method of defining the tangent length:
Length, Point.

Selecting the Length option causes the Length
input box to appear. Enter the desired tangent
segment length.

Selecting the Point option causes the display of
the following message: "Digitize approximate
end point.” Follow this direction to set an
approximate length for the tangent line.

Deflection Options

Enter the direction angle in degrees, minutes, and
seconds, and select the direction (Left or Right)
of the rotation to be applied to the tangent line at
its beginning. Note that clockwise rotations are
considered Right, while counter-clockwise
rotations are L eft.

Enter the taper ratio. For example, if the taper is
12:1, enter 12. Then select the direction (L or R).

Select a line whose dope will be used as the
dope of the new segment.

Length

Point

Arc Option Menu Inputs

Curve Length  This data defines an arc segment: Curve Length,

Curvature, Deflection Angle.

Selecting the Length option causes the Length
input box to appear. Enter the desired curved
segment length. See Note 7.

Selecting the Point option causes the display of
the following message: "Digitize approximate
end point.” Follow this direction to set an
approximate length for the curved line.
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Curvature
and Direction

Direction
Option
Radius
Degree of
Curve

Arc

Select the method for defining the curve and set
itsdirection: Radius, Degree of Curve, Arc, Left,
or Right.

Select the direction option, L or R, to specify in
which direction the curveisto turn.

Enter the radius of the curved segment in the
Radius input box.

Enter the degree of curve in the degree, minute,
and second input boxes.

Select a geometry arc with an equivalent radius
(number will appear in the input box) or enter the
number of the arc in the input box.

Deflection Options

Angle

Taper

Line

Enter the direction angle in degrees, minutes, and
seconds, and select the direction (Left or Right)
of the rotation to be applied to the tangent line at
its beginning. Note that clockwise rotations are
considered Right, while counter-clockwise
rotations are L eft.

Enter the taper ratio. For example, if the taper is
12:1, enter 12. Then select the direction (L or R).

Select a line whose dope will be used as the
dope of the new segment.

Closure Option Menu Inputs

Closure Type

Tangent Line

Select the method of closure:  Tangent Line,
Simple Curve, 3 Compound Curves, 3 Curves
Center Reversed, 5 Curves Center Fitted,
Reverse Curves.

No input datais required. This option closes the
gap with astraight line. See Note 1.
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Simple Curve

This option closes the gap between two tangent
lines with a circular curve of user defined radius.

See Note 2. The Ramp Design menu is updated
to include the following Curvature data needed to
complete the design.

Curvature
and Direction

Direction
Option
Radius
Degree of
Curve

Arc

Select the method for defining the curve and set
itsdirection: Radius, Degree of Curve, Arc, Left,
or Right.

Select the direction option, L or R, to specify in
which direction the curveisto turn.

Enter the radius of the curved segment in the
Radius input box.

Enter the degree of curve in the degree, minute,
and second input boxes.

Select a geometry arc with an equivalent radius
(number will appear in the input box) or enter the
number of the arc in the input box.
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Take-off Data ————— Tie-in Data ———————————
Roadway A b Roadway A b
Station |D+DD.EIEIEIEI Station |D+DD.EIEIEIEI
Offset: | 0.0000 ft Offset: | 0.0000 ft
Diirection: Mg_vl Direction: Mg_vl
Segmenttype: O Tangent ©T) Ao ™ Closure ) Element
Clozure: 3 Compound Cury Vl
~ Curvaturel
Input type:  Radius "l R "l
Radius | 0.0000 ft Center arc zolution  Ouker vI
~ Curvature? Curvature3
Input type:  Radius "l &1 "l Input type:  Fadius "l R v
Eadius [ 00000 ft Radiuz | 0.0000 ft
Apply | Fleiectl Save | Rezet | Cloze | Help |
Three This option closes the gap between two tangent
Compound lines with a three-center compound curve as
Curves illustrated in Figure 1. See Note 3. The Ramp
Design menu is updated to include the
following data items necessary to complete the
design: Curvature, Curve Length, Center Arc
Solution.
Curvaturel, Select the method for defining each of the three
Curvature2, compound curves, as required. Follow the
and Curvature3 input instructions given above for defining a
curve and apply them to these arcs.
Curve Direction The curve direction options are not selectable
Options and are set to R for curves turning to the right.
Curve Length Use the curve length input option as required.
See Note 3. Follow the input instructions
given above for defining curve length and
apply them to thisinput.
Center Arc Select one of the solution methods: Inner,
Solution Outer.
Inner A design will be created with the center arc in
its innermost position, if possible. See Figure
2.
Outer A design will be created with the center arc in
its outermost position, if possible. See Figure
2.
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)

b0 @
geseL M "

DIRECTION OF
& STATIONING

Three-Center Curve Loop Design
Figure 1
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OUTER SOLUTION

[NNER SOLUTION

TAKE - OFF S\
SOINTT X s TIE-IN
S < . POINT
Iy %
al O
<
2

Three-Center Curve Solution Options
Figure 2
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gﬁeneral Ramp Design - Segment 1 Ed
Take-off Data —— Tie-inData ————————————
Roadway A bl Roadway A bl
Station |EI+EIEI.EIEIDEI Station |EI+EIEI.EIDEIEI
Dffzet: | 0.0000 ft Offzet: | 0.0000 ft
Direction: _Increasing "I Direction: _Increasing "I
Segment type: 0 Tangent  C) A ® Closure ! Element
Clogure: 3 Curves - Rewvis "I
— Curvaturel
Input type: Radius "l Fi "I
Radiug | 0.0000 ft
— Curvature2 Curvature3
Input type: Radius "l L "I Input type:  Radius vI R
Radius [0.0000 i Radius | 0.0000 ft
Apply | Fleieu:tl Save I Rezet I Cloze I Help |

Three Curves
Center Reversed

Curvaturel,
Curvature2, and
Curvature3

Curve Direction
Options

This option closes the gap between two
tangent lines with a three-center compound
curve whose center curve is reversed. See
Note 4. The Ramp Design menu is updated
to include the following Curvature data
necessary to complete the design.

Select the method for defining each of the
three compound curves, as required.
Follow the input instructions given above
for defining a curve and apply them to these
arcs.

The curve direction options are not
selectable and are set to R, L, and R for
compound curves that turn right, left, and
right.
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gﬁeneral Ramp Design - Segment 1
T ake-off Data Tie-inData ———————————————
FRoadway A b FRoadway A vI
Station |D+EIEI.DEIEIEI Station |EI+EIEI.EIEIEIEI
Offset: [ 0.0000 ft Offset | 0.0000 it
Direction: _Increasing "’l Dirsction: _Increasing "’I
Segment type: T Tangent ) dAuc ® Clozure 2 Element
Clogure: 5 Curves - Fitted "l
~ Curvaturel — Curvatured
[nput type:  Radius "l & "l Input type: Radius "’| F *
Radius 00000 ft Radiuzs ID.DDDD ft
~ Curvature2 — Curvatureh
[nput type:  Radius "l & "l Input type: Radius "’| F *
Radius [0.0000 f Fladius [0.0000 f
Curvature3 |
[ Select arc or enter # ID L ""| Offzet: ID.EIEIDD fi
Apply | Fleieu:tl Save I Reset I Close | Help I
Five Curves This option closes the gap between two
Center Fitted tangent lines with a five-center compound
curve whose center curve is fitted. See
Note 5. The Ramp Design menu is updated
to include the following Curvature data
necessary to complete the design:
Curvaturel-5.
Curvaturel, Select the method for defining the first and
Curvature2, last two curves in the design. Follow the
Curvature4 and input instructions given above for defining
Curvature5 acurve and apply them to these arcs.
Curve Direction The two beginning and two trailing curve
Options direction options are not selectable and are
set for arcs turning to the right.
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Offset

Curvature3

Arc Number

Direction Option

Thisinput defines the center curve which
isto be fitted around an existing inner
ramp arc of known number. The
following datais required: Arc Number,
Offset.

Select the arc of the inner ramp that the
center curve of the five curve rampisto be
fitted around, or enter its arc number.
When selected, the arc number is
displayed in the input box.

The direction option for the center reverse
curveisnot selectableand isset to L for a
curve turning to the | eft.

Enter the offsat distance from the inner
loop arc to thefitted arc.
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gﬁeneral Ramp Design - Segment 1
Take-off Data Tie-in Data
Foadway A hd Roadway A b
Station |D+DD.DDDD Station |D+EIEI.EIDDD
Offset: | 0.0000 ft Offset: | 0.0000 ft
Dirgctior: _[noreasing 'l Direction: _Increasing "l
Segment wpe: ) Tangent  ©) A ® Closure ! Element
Closwre:  Reverse Curve "'"|
~ Curvaturel
Ihput type: - Radius 'l R 'l
Fadiuz | 0.0000 ft
~ Curvature2
Ihput type: - Radius "| L "l
Fadius | 0.0000 ft
Apply I Reject I Save | Feset | Cloze | Help |
Reverse Curve This option closes the gap between two tangent
lines with a reverse curve. See Note 6. The
Ramp Design menu is updated to include the
following Curvature data necessary to complete
thedesign: Curvaturel, Curvature2.
Curvaturel, Select the method for defining the reverse
Curvature2 Curves: Radius, Degree of Curve, Arc,
Compute.
Curve If acurveisdefined by aradius, degree of curve,
Direction or arc, select the appropriate curve direction
Options option, L or R. Setting one option sets the other
curve direction option to the reverse direction,
when two radii are being defined.
Radius Enter the radius of the curved segment in the
Radius input box.
Degree of Enter the degree of curve in the degree, minute,
Curve and second input boxes.
Arc Select a geometry arc with an equivalent radius
(number will appear in the input box) or enter
the number of the arc in the input box.
Compute Select the Compute option to have the command
compute the curve that will fit the unknown gap.
Either one or both of the two reverse curves may
be determined by the command. See Note 6.
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Apply Execute the command with the given data. A
ramp design segment will be displayed in
temporary graphicsform.

Reject Remove the last ramp segment from the display
and the design. (May be used again to "back out"
of adesign.)

Save Commit the design as displayed to storage in the
IGrdsworking files. A chainis created.

Reset Remove any temporary design graphics and reset
the input fields to their previous condition.

Close Close the diaog box.

Help Display Help for this command.

The following menu appears after selecting Save at the completion

of aramp design:

OK

Cancel

Help

Geometric Elements Created

Please confirm or reject.

Select OK to accept the ramp design as
displayed, and add it to the current design
files.

Select Cancel to reject the ramp design and
delete it from the current design display. It
will be erased from the display.

Display Help for this command.
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Segment Editing Option

gﬁeneml Ramp Design - Segment 3

Take-off Data
Foadway &

Station I 370+57.3311

Oiffset | -151.7680 | Rt

Directior: _|nereasing "I

v

Segment type:

) Tangent

Clogure: ~ Simple Arc

After the first ramp segment has been

TieinData — | created and displayed on the screen, an

Foadway & . . .
Segnenal]| | telen | ovce e | optional Segments button'W|II appear
et |  rrmEml on the General Ramp Design menu as
Directior: _Increasing ¥ | shown at the left. This option button
o) A 5 Eove  ® Hemen may be selected at any time during the

~]

Curvature
Input tupe:

R adiuz

| R -

Radius | 800.0000

ft

design of a ramp to change
intermediate segments or to change the
location of the "take-off" or "tie-in"
point, since these two points are not

Apply |

Reject |

Save I

changeable during the regular design

Feset Cloze Help |

process. Clicking on Segments brings

up the Ramp Segments menu
which is shown below.

Z Ramp Segments

Segment  Description

1 T ake-off point and Fonward tangent segment
2 Tig-in point and Reverze tahgent segment
3 Simple arc closure segment

Apply | Cloze | Help I

Displayed within the Ramp Segments menu is a list of design
segments arranged by design sequence followed by a brief
description of the type of segment it is.

If any one of the listed segments is to be changed, highlight it by
clicking on it and select the Apply button on this menu. This action
will cause the data for that segment to be displayed in the Ramp
Design menu where it can be edited as desired. After editing,
clicking Apply on the Ramp Design menu will cause the entire
design to be redisplayed as changed.

In order to change either the "Take-Off" or "Tie-In" points, click on
the first segment in the list of Ramp Segments to highlight it and
select Apply on this same menu. This action will cause the Take-
Off/Tie-in data, which is grayed out during design, to be made
editable again. Make the changes to either or both of these points as
required, select Apply on that menu, and a revised design will be
displayed on the screen.
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Notes:

Select Close on the Ramp Segments menu to close that display box.

Select Help on the Ramp Segments menu to display help for this
command function.

SHection of the Tangent type closure causes the insertion of a line to close the gap between
the last forward and reverse ramp segments. When either of the two ramp segments being
connected is itself a tangent line, the closure simply connects to the end of that segment.
When one or both of the segments is a curve, the closing tangent line is made to fit to the
arc at a computed point of tangency, and the arc is shorted or lengthened to the tangency
point as required.

SHection of the Smple Curve type closure causes an arc, of user defined radius, to be
placed tangent to the last forward and reverse ramp segments in the current design. The
adjacent ramp segments will be lengthened or shortened to the points of tangency with the
curve asrequired. If the solution does not fall within the limits of the adjacent segments, an
error message isissued. Note that an arc or tangent segment must be present on either side
of the gap to use this closure method. In other words, you cannot close a gap between a
segment and a take-off or tie-in point.

Sdection of the 3 Compound Curve type closure causes insertion of a three-arc compound
curve between the last forward and reverse segments of the current ramp design. It can
also be inserted between the take-off and tie-in points without the existence of any adjacent
segments.

If all three radii are to be specified, leave the Curve Length data blank. Radii are ordered
in the normal sequence of travel, progressing from take-off to tie-in point.

If the center radius (radius of curve 2) is to be solved for, then enter values for the radii of
curves 1 and 3, and a value for the length of the first arc. The radius of curve 2 should be
zeroin thiscase.

SHection of the 3 Curves - Center Reversed type closure causes a three-arc compound
curve, with center curve reversed, to be inserted between the last forward and reverse
tangent segments of the current ramp design. It can also be inserted between the take-off
and tie-in points without the existence of tangent lines. Radii data are ordered in the
normal sequence of travel from take-off to tie-in point.

SHection of the 5 Curves - Center Fitted type closure causes a five curve configuration,
with the center curve being reversed and fitted to a previoudly defined center arc of a loop
type ramp, to be inserted between the last forward and reverse tangent segments of the
current ramp design. It can also be inserted between the take-off and tie-in points without
the existence of tangent lines. Radii data are ordered in the normal sequence of travel from
take-off to tie-in point.
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6.

Sdection of the Reverse Curve type closure causes a reverse curve to be inserted between
the last forward and reverse tangent segments of the current ramp design. It may also be
used between the "take-off" and "tie-in" points with or without use of tangents, if a reverse
curve solution applies.

If no data is entered for the radii, then the command computes a best fit solution for the
curves between the ends of the take-off and tie-in tangents.

If the radius of curve 1 is defined, and not for curve 2, then a best fit solution for the second
curveisdetermined. Conversely, if no data is present for curve 1, and definition is given to
curve 2, then a best fit solution is determined for curve 1.

If definition is given to set the radii of both curves, a rigid solution is formed. In this case,
the starting point is held and the ending point will be allowed to "dide" along the tie-in
tangent line. If the specified arc radii are too large to permit a fit within the bounds of the
terminal tangent, an error will display, and an opportunity will be given to change the
val ues.

The maximum central angle of a curved segment is 120 degrees. Therefore, any arc
segment length entered, that would result in a central angle greater than this, will produce
a warning message to shorten the length. 1f such a condition is required, use two or more
shorter segments.

4-158

PUBLIC DOMAIN - IGrds USER MANUAL



GENERAL GEOMETRY (GEOM) COMMANDS
463 / RIGHT-OF-WAY STAKEOUT

RIGHT-OF-WAY STAKEOUT

||rr|+41I

GHF‘Ld
CURY HAHF‘

Ly

This command generates staking
points along Right-of-Way chains

on one or both sides of a
/‘Jl?ﬂlwﬁ?lﬁpmﬁ /l ﬁmlé horizontal aignment. The station

Enuw Stake Out ]

tHDW

f ;': eg Sta

Elect u:haln ar entér 11
0+00. EIEIEIEI

range and staking interval for
each of the chains is defined by
user input. The Right-of-Way

chains are defined prior to use by

this command. The output of the
command consists of a geometry
point at each stake position, and a
report showing the dstation and

coordinates of the ROW stakes.

Roadway

Select the roadway for which Right-of-Way
stakeout pointswill be generated.

Left ROW

Chain No.

Beg Sta

End Sta

Staking
Interval

Enter the Left sde ROW datac Chain No., Begin
Sta, End Sta., Staking Interval.

Select the left side chain (its number will appear in
the input window), or enter the number of the
chain that defines the ROW on the left. (Leave
blank if not defining left side points.)

Enter or select the station along the chain where
generation of ROW staking points is to begin.
(The input box displays the current value, which
initidly isthe starting station of the alignment.)

Enter or select the station aong the chain where
generation of ROW staking pointsisto end. (The
input box displays the current value, which
initialy isthe ending station of the alignment.)

Enter the interval to be used for staking along the
ROW chain. (The default vaue of 100 ft(m) is

displayed.)

Right ROW

Enter the Right side ROW data: Chain No., Begin
Sta., End Sta., Staking Interval.

(Follow the instructions for the Left side ROW,
and apply the ingtructions to the Right side.)
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Apply Click to generate staking points and report.
Reset Click to reset values.
Close Click to dismiss the dialog.
Help Click to display help for this command.
Project 1D: m_ Prefis: Iqu
Froject Mame: I—
Date [&date
(1].4 | Cancel | Help |
Project Click on to review/change Project Information
Information
Project ID Project Identification (up to 3 characters).
Prefix Earthwork Output file prefix.

Project Name

Project Name.

Date

Date to be shown on reports. “&date’ is the
current date.

OK Click to save and use displayed data.
Cancel Click to cancdl dialog box.
Help Click to display help for this dialog box.
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REVERSE CURVES

L A |

7
Wl ;1"

ﬁl AREA

& Reverse Curve Alignment
— Take-off Data

B Selection of the Reverse Curves icon
gl on the Complex Curves menu opens
up the Reverse Curve Alignment menu

shown at the left.

Roacway: A

- |— Direction

Point Location

Station:
Offset: | 0.0000 m
L

’7 Inputtype:  Station/offset w |

Direction type: _ Alignment

This command provides for the design and
display of reverse curves that may be

— Curvature

Inputtype:  Compute v|

inserted between any two points that can
be defined on existing roadway design

— Tie-in Data

files. Unacceptable designs can be

Foachway: A

— Direction

Point Location

Station: m

Cffset: | 0.0000 m
L

’7 Imputtype:  Station/offset » |

hd N
| Direction type:  Alignment +

rejected and erased from the display after
reviewing the design. Acceptable designs

— Curvature

Inputtype:  Compute vl

are stored in the design files as chains
from which aignments may be generated.

Station spacing between report points: I 0.0000

Close

Ll

Take-Off Data

Roadway

Point Location
Input Type

Coordinates
(Northing &
Easting)

Select

Stat/Offs

Define the design conditions of the reverse
curve alignment at the "take-off" Point.

Select the desired reference roadway for the
take-off point. The current active roadway is

displayed.

Sdect one of the methods available for
defining the location of the take-off point:
Coordinates, Salect, Stat/Offs.

Digitize a point or enter the Northing and
Easting coordinates of the point desired to be
the PC of the take-off curve. (When digitized,
the coordinates selected are displayed in the
NE input boxes.)

Select an existing geometry point with the
cursor, or enter its point number. This point
will be the PC of the take-off curve.

Enter the station and offset of the point desired
to be the PC of the take-off curve. (Offsets
left of the basdline are negative, and offsets
right are pogtive, as referenced in the
direction of increasing stations.)
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Direction Type

Bearing

Azimuth

Skew Angle

Line

Alignment

Select one of the methods available for
defining the direction of the tangent to the
curve at the take-off point (PC): Bearing,
Azimuth, Skew, Line, Alignment.

Select N or S, enter degrees, minutes, and
seconds, and select E or W.

Enter degrees, minutes, and seconds.

Select L or R, enter degrees, minutes, and
seconds, and select F or B.

Select a geometry line with the same direction
as the direction of the take-off point (line
number will be displayed in the input box), or
enter the desired line number.

No user input isrequired. The direction is the
same as the direction of the tangent to the
alignment at the given take-off station.

Curvature Input
Type and
Direction

Select one of the methods available be for
defining the radius of the curve at the take-off
point: Radius, Degree of Curve, Arc,
Compute.

Direction

Option

Radius

Degree of
Curve

Arc

Select the direction option, L or R, to specify
if the curve turns to the left or right. Setting
the curvature direction of one curve
automatically sets the direction of the other
curve asthe reverse.

Enter the desired radius for the curve to be
used at the take-off point.

Enter the degree of curve in degrees, minutes,
and seconds of the curve to be used at the
take-off point.

Select an existing geometry arc (its arc
number will be displayed in the input box) or
enter the number of an arc whose radius will
be applied as the radius of the curve at the
take-off point.
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Compute

No user input is required. The radius of the
curve starting from the take-off point will be
computed as a "best-fit" curve by the
command.

Tie-In Data

Define the design conditions of the reverse
curve alignment at the "tie-in" point.

Follow the instructions given above for the
take-off curve conditions, and apply them to
the input requirements of the tie-in curve
conditions.

Station Spacing
Between Report
Points

Enter the spacing increment to be used (e.g.,
10, 25, 50, etc.) in computing offsets to the
reverse curve design, as measured from the
take-off roadway between the take-off and tie-
in points. If areport is not wanted, leave the
default value of 0.0 unchanged.

Apply
Close

Help

Execute the command with the given data.
Close the dialog box.

Display Help for this command.

The following Information message box will appear if one of the
radius vaues is missing and radius input is used as a curvature

method:

Please enter a take-off (or tie-in) radius.

OK

Click on OK to resume command processing.
Enter the required radius or change the
method of definition.
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The following dialog box will appear after the successful display of a
design in order to solicit user acceptance or rejection of the design:
Geometric Elements Created
Please Confirm or  Select one of the option buttons. OK,
Reject Cancd, or Help.

OK Click on OK to accept the design and
commit the data to the design files. This
menu disappears.

Cancel Click on Cancd to reect the design and
erase it from the display. This menu aso
disappears.

Help Display Help for this command.

Notes:

1. When the compute option is used for both the take-off and tie-in curves, the command
computes a radius that applies to both curves, and will fit exactly between the take-off and
tie-in points.

2. When the compute option is used for one curve only, the given radius is used for the other,
and a radius is computed that will exactly fit the balance of the design, be it at the take-off
or tie-in end.

3. When both radii are given for the design, the take-off point is always held, and the tie-in
curve is allowed to "dide" along the alignment at the specified offset distance. Depending
on theradii given, the PT could fall either before or after the originally defined tie-in point.
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ALIGNMENT INTERSECTION

This command calculates the
intersection point of two specified

/—m roadways, or one specified
/“jl?fﬂlelzﬂ ﬁl/ﬁﬁ ﬁ 4 roadway and al other roadways

that intersect with it. 1t computes
the intersection point coordinates,
All Foadways v | Roadway: _A ¥| | the station of the intersection
point on each of the roadways,
the intersection angle, and the
| Apply | Reset | Close | Help bearings of both horizonta
adignments a the point of

Geometry Cury

CHFL II/
cunud ”f

FAaMF

#& Alignment Intersection X

intersection.  1Grds displays this information on the design plan and
alsoinareport in the temporary report file (.tmp).

Intersection Option Select intersection option to be used:
All Roadways, Selected Roadway.

All Roadways Select this option to determine al
crossroad intersections with the given
main roadway .
Selected Select this option to determine an
Roadway intersection  between two  given
roadways.
Roadway Select the main roadway for which one
or more intersections will be determined.
Intersecting Select the name of the crossroad for
Roadway which intersection data is to be

computed relative to the main roadway.
(This option button only appears when
the Selected Roadway intersection
option is selected. All roadways that are
graphically displayed will appear in the
option button.)

Apply Execute the command with the given
data

Reset Reset the input selections to the initial
Settings.

Close Close the dialog box.

Help Display Help for this command.
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CREATE GEOMETRY ELEMENTS FROM HORIZONTAL ALIGNMENT

CHEL .'/
CURVE| 4

FaMF

VK|

7
A RW

/l AREA

This command creastes 1Grds
geometry elements for al or part of
the horizontal alignment for the

active roadway. This command

# Create Geometry From HA
Station Range
|7 Beg Sta: | 0+00.0000

End Sta: | 0+00.0000

First line/arc number: |1

Roadway: A

x|
does not create spiras if there are
x| gpirals contained in the horizontal
»| dignment. Geometry points for

[T Foint

the PI, PC, PT, and the center
point of arcs may also be created.

Close

Roadway

Select the desired roadway. The current active
roadway is shown.

Station Range

Beg Sta.

End Sta.

Enter Station Range for creating 1Grds
geometry elements or use default.

Enter beginning station or use the default which
is the beginning station of the alignment.

Enter ending station or use the default which is
the ending station of the alignment.

Point

First Point
Number

Enable thisoption if points are to be generated.

Enter the ID number for the first new point to
be placed. The default number shown is the
next available ID number.

Point Line/Arc

Enter the ID number for the first new line/arc to

Number be placed. The default number shown is the
next available ID number.

Apply Execute the command.

Reset Erase the input fields and display the default ID
numbers.

Close Close the dialog box.

Help Display Help for this command.

Note: The IGrds geometry elements created are those tangents (lines), curves (arcs), and points

that fall within the specified station range.
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PAVEMENT AREAS

This command computes the
area of al template segments

/ E 4 | over one or more ranges of

aignment  stations. The

Geametry Curves
VAR
el ] A X | 2

E Pavement Areas x|

Foadway: & -
Beq. Station End Station

Revise

o

Delete

Enter/Select v| Enter/Select v|

| Apply | Reset | Close ‘ Help

ending and  beginning
dations of sequentia ranges must not
overlap. Station ranges may be entered by
keyin or cursor selection.

The output of this command consists of: a
report of template segment areas by station
range (in sguare feet and yards or square
meters and hectares), afile of these data (.tmp
file usable as input to other processes), and a
series of lines outlining the perimeters of the
computed segment aress.

When this command is sdected, the
command menu will expand to the form
shown at theleft. A scrolled areaisused to

display the station range records defining the limits of the
computations along the given roadway. Current datato be entered or
edited is displayed in the edit fields below the scrolled area
Clicking on a record in the scrolled area will highlight it for further
action, and display its valuesin the edit fields.

Roadway

Select the desired roadway. The current active
roadway is shown.

Record Actions

Add

Revise

Delete

Click to add the data in the edit fields to the list
of station records displayed in the scrolled area.
The new datawill be placed in the list according
to its Begin station.

Click to revise the highlighted record with the
values displayed in the edit fields.

Click to delete the record that is currently
highlighted in the scrolled area.
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Record Data

Begin Station

End Station

Select Option

Enter/Select

Enter the beginning station of the
computation range, or select a graphic
point to indicate the station.

Begin
The beginning station of the roadway will
be displayed.

Select Option

Enter/Select

Enter the ending doation of the
computation range, or select a graphic
point to indicate the station.

End
The ending station of the roadway will be

displayed.

Apply

Reset

Close

Help

Click to execute the command.

Click to clear the values from the edit fields
and the scrolled area.

Click to dismissthe dialog box.

Click to display help for this command.
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DIVIDE GEOMETRY ELEMENT

1|—-||m|—-’rr 0

I3I"‘IF‘L4
EuRY HAHF‘

Hlgh

?*’mzl

This command divides a linear
geometry element (line, arc, chain,
or shape) into a user-input number
of segments by placing geometry

£ Divide Geometry Element

Sel elem ar enter 1D: I
Murnber of Segments: |1D

— Begining Faint
Begin of Element

Foadway: B

AHEAl 4'
points at the segment ends. The
command will optionaly create and display

End Point

atable of the points segmenting the element.
A fixed pitch font must be active when

’7 End of Element ~|

creating atable of points.

— Table Location
Morthing: | 0.000000

Easting: | 0.000000

' Generate Paint Table?

Table Option Sta,/ Of/El ~|

Offset Farmat oo —-I

| Use stared elew

_ | SavetoDisk Browse
Foint Murnber: |1

Apply |

Reset |

Close |

Help |

Select pnt or
enter #

Roadway Select the desired roadway. The current active
roadway is shown. Computations of stationing
and/or elevations are computed from this
roadway.

Sel elem or Select a geometric element (line, arc, chain, or

enter 1D shape) on the graphics areaor enter itsID.

Number of Enter the number of segments the geometric

Segments element is to be divided into or use the default
number of segmentswhichis 10.

Beginning Select the beginning point of the geometric

Point element.

Begin of Element
Use the beginning point of the geometric
element.

Select Begin Point

Enter or select a geometry point for the beginning
point.

End Point

Select the ending point of the geometric element.

End of Element
Use the ending point of the geometric el ement.

Select End Point

Select pnt or
enter #

Enter or select a geometry point for the ending
point.
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Generate
Point Table?

Table Option

Offset Format

Use Stored
Elev.

Prompt
Select
Table
Location

Save to Disk

Browse

Point Number

Enable this option if a point table is to be
generated.

Select table type.

- Stal/Off/El
Sta/Off
NE/Sta/Off/El
NE/Sta/Off
NE
NE/EI

Sdlect offset data format.

ft.xxxx

Feet and decimal format for offsets.
ft.-in.

Feet and inch format for offsets.

Enable the option to use the stored elevation of a
point. If this option is not enabled, then it will use
the elevation from the design roadway surface.
(Elevations are accurate only between the
shoulders of the active roadway. The elevation
stored in the geometry file does not change.)

Digitize the upper left corner for the table of
points.

Enable this option to alow the table of points to
be exported asan ASCII file.

Select Browse to select/enter the file in which to
save the table of points.

Enter the ID number for the first new point to be
placed. The default number shown is the next
available ID number.

Apply

Reset

Close

Help

Execute the command.

Erase the input fields and display the default ID
number.

Close the dialog box.

Display Help for this command.
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MEDIAN END DESIGN

Geometry Cuns

GHPL .'/
cunuq ’f{

FarMF

A B

This command provides for the
design and display of four types of
median end treatments. The four

#Z Median End Design
Mose Station: | 0+00.0000

Mose Type:

n.oooo

Semi-Circular

m LW

n.oooo

|' Pavement Offsets

m F w

Yim /lﬁ types are:
°  Semi-circular
BEno adway A bl I ° Two-arc Tapel’
v |  Orient Left> v | °  Two-arc Bullet
MNose Definition Radii °  Three-arc Bullet Nose
Hachus1: | 0.0000 11
Sﬁgfuif ggggg i After reviewing a successfully
S - displayed design, it may be

Apply |

Reset

Close

rgected and erased, or
accepted and placed in the

Help

design files as achan. Fora

graphic description of the nose treatments designed by this
command, see Figure 3.

Nose Station

Enter the station on the active roadway where
thetip of the nose isto be located.

Roadway Select the desired roadway. The current active
roadway is displayed.
Nose Type Select one of the four median end nose types:

(The current type is displayed.)

Semi-Circular
Select this option to produce a semi-circular
median end.

2-Arc Taper
Select this option to produce a two-arc
taper median end.

2-Arc Bullet
Select this option to produce a two-arc
bullet nose median end.

3-Arc Bullet
Select this option to produce a three-arc
bullet nose median end.
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Orientation

Nose Offset

Nose Offset
Direction
Option

Select the desired orientation for the nose. (The
current orientation is displayed.)

Left >

Select this option to orient the open end of
the nose toward the start of the roadway
alignment (i.e,, in the direction of decreasing
stations).

< Right

Select this option to orient the open end of
the nose toward the end of the roadway
alignment (i.e., in the direction of increasing
stations).

Enter the offset from the roadway basdline that
will locate the tip of the nose between the
median edges. (An error message will appear, at
the time when the Apply button is selected, if
this offset does not fal within the median
edges.) See Note below.

Select one of the two nose offset options (L or
R) when the pavement offset options are set to L
and Ror Rand L. (Defaultsto L or R when
both pavement offset options are L or R. Does
not apply to Semi-Circular or 2-Arc Bullet nose

types)

Select L to indicate that the nose offset is
measured left of the roadway baseline.

Select R to indicate that the nose offset is
measured right of the roadway baseline.
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Pavement Enter the left and right offset distances relative
Offsets to the roadway baseline, that together define the
location and width of the median at this section
of the alignment
Pavement After each pavement offset vaue, select the
Offset offset option (L or R) that defines what side of
Direction the roadway baseline the distance applies to.
Options
Select L to indicate that the pavement or
median edge distance is measured to the
left of the roadway baseline.
Select R to indicate that the pavement or
median edge distance is measured to the
right of the roadway baseline.
Nose Enter the values for the radii that will
Definition define the shape of the nose:
Radii
Radius 1
Enter the value of radius 1. (See Note 2
below.)
Radius 2
Enter the value of radius 2. (See Note 3
below.)
Radius 3
Enter the value of radius 3. (See Note 4
below.)
Apply Execute the command with the given data.
Reset Erase theinput fields.
Close Close the dialog box.
Help Display Help for this command.
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The following Information message box will appear if the nose
radius given is greater than the available median width:

ERROR - NOSE OK:

RADIUS > MEDIAN The value entered for the nose radius is

WIDTH detected as too large to fit the median as
defined. Click on OK to remove the
warning, and return to the input menu to
change the data and try again. Check for
possible incorrect pavement offset values if
theradiusis correct.

The following Information message box will appear if the nose
offset value isinconsistent with the pavement offsets:

ERROR - OK:
INCOMPATIBLE The value of the nose offset is detected as
OFFSET DATA being out of bounds of the median. Click

on OK to remove the warning, and return
to the input menu to change the data and
try again. Check for an improper median
offset if the nose offset is correct.

Notes.

1. Nose offsets only apply to Two-Arc Taper and Three-Arc Bullet type nose designs. This
field is not present for other nose types.

2. Theinput field for Radius 1 is grayed out for the Semi-Circular nose type since by definition
its radius is equal to one-half the median width. For all other nose types, enter a radius
value for a curve that will begin the transition from the normal lane edge to the tip of the
nose or the nose arc.

3. Thisfield is grayed out for the Semi-Circular nose type. For the Two-Arc Taper type, enter
the desired design radius to transition back from the tip of the nose to the opposite
pavement edge. For the Two-Arc and Three-Arc Bullet nose median types, enter the radius
of thetip of the nose. (An error message will be displayed if this radius cannot fit within the
given median width.)

4. Thisfield is grayed out for all median types except the Three-Arc Bullet nose design. For
this type, enter the desired design radius to transition back from the nose radius to the
opposite pavement edge.

5. Thiscommand cannot be used to generate median designs located either wholly or partially
within spiraled sections of alignment.
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ROADWAY ELEVATION TABLES

Geometry Computations

The Roadway Elevation Tables

| E| G| 4| L) AR e || command  will  produce  a
o |Foist| | Tvees| sTeor | seoee | ALReL)EYER, ELEM FROd tabulation of stations,
elevations, and offset distances

dong an incremented range of
T stations. Three  different
Ste, Elev, Off (1 Rel) Static v | tabulations are_ava|lable based on
the Output Option chosen and the

— Reference Roadway . .
roadway(s) specified. These will
Roadway: A ad be discussed later. The output
Begin Sta: report will be found in the current
E?dlﬁta: I Elevation Correc: temporary file (.tmp). A
3-net 1= [0.000000 prerequisite  to  using  this

- - command is that a horizonta

set Option:

Specify OffsetTahkle

= |

" Skew Angle {(only permitted on tangents)

AN

aignment, design  vertica
alignment, and roadway design
template must exist for each

DID

Joooo |© F | roadway involved in the report.

[~ Stations Divisible By Increment

The Roadway Elevation Tables

command menu shown at the | eft
E. E. is accessed by sdlecting it from

the Geometry Computations
paette of the Genera Geometry command palette list. (Note: For
illustration purposes, this menu depicts al available inputs. In actua
use, the additional roadway and skew angle inputs will appear only
when applicable.)

Output Options

As stated above, there are three possible output reports that can be
produced by this command. The first two are similar and relate to a
single road. The third option produces a report when two roads are
involved, such as in the case of merging or departing roadways or
ramps.

The first output option produces a tabulation of stations, elevations,
and offset distances aong an incremented range of stations for a
single road.

The second output option produces a similar report as that of the first
output option, but aso prints the cross dope between offsets and the
approximate percent grade between station increments.
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The third output option produces a report similar to that of the
second output option, but applies to two merging roadways in areas
where their templates overlap. Elevations are computed using the
horizontal alignment, vertical alignment, and roadway template data
for one aignment, while the station increments and offsets refer to
the other alignment. The report includes station and offset data for
both roadways. This tabulation is extremely useful for computing
required cross slopes and profile grades for merging roadways.

Offset Options

There are two methods (or options) available for defining the offset
distances that pavement elevations are to be computed at. The first
Offset Option makes use of a user specified offset table which is
applicable to any of the three Output Options. The second Offset
Option, which makes use of template ridge lines, is only applicable
to single roadway Output Options.

Skew Options

Roadway elevations are generally computed at right angle offset
distances to the baseline or centerline.  However, under certain
circumstances, the computations can be made at a skew angle
instead. The following conditions apply:

1. Useof askew angleis restricted to tangent sections of alignment
only;

2. Skew angle computations can only be used with the single
roadway Output Option, and;

3. These computations can only be made with a user specified
offset table.

Roadway Elevation Dialog I nputs

Output Option  select the desired output report option:

Stations, Elevations, Offsets (Single
roadway only)

Stations, Elevations, Offsets, Cross
Slopes, Grades (Single roadway only)

Stations, Elevations, Offsets, Cross
Slopes, Grades (Two roadways)
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Roadway

Begin Sta.

End Sta.

Sta. Incr.

Reference Roadway

Select the desired reference roadway for
specifying stationing.

Enter/select the oation where pavement
elevation computations are to begin.

Enter/select the sation where pavement
elevation computations are to end.

Enter the station increment to be used for
setting the intermediate  stations  where
elevations are to be computed.

Rdwy Used for
Elevation
Computations

Select the name of the roadway whose
template and profile will form the basis for the
pavement elevation computations.  (This
selection button only appears when pavement
computations relate to two roadways. Third
Output Option.)

Elevation
Correction

Enter a postive or negative eevation
correction to be algebraicaly added to the
computed surface elevation. (If none, skip
over. Thedefaultis0.)

Offset Option

Select the desired Offset Option.

Specify Offset Table
(When this option is selected, the Offset
Table dialog, described later, is displayed.)

Offsetson Ridge Lines
(This option is only available for single
roadway applications.)

Use Current Offset Table
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Skew Angle (Use On Tangents Only)
(This does not appear on the menu when two roads are involved.)

L/R Select Option
Select L to specify that the skew angle is
to be measured with respect to the left
side of the road.
Select R to specify that the skew angle is
to be measured with respect to the right
side of the road.
Degrees Enter the degree portion of the angle.
Minutes Enter the minutes portion of the angle.
Seconds Enter the seconds portion of the angle in
decimal form.
F/B Select Option
Select F to specify a forward direction of
angle measurement.
Select B to specify a backward direction
of angle measurement.
Stations Turn this option on to print the elevation table
Divisible By only a sations divisble by the dsation
Increm. increment.
Turn this option off (default condition) to print
the elevation table for all stations.
OK Click on the OK button to produce the
Roadway Elevation tabulation.
Cancel Click on the Cance button to dismiss this
dialog without taking any action.
Help Click on the Help button to display help for

this process.
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& Offset Table | X]
Select Geom. Element A Ma. of Pts: IU

Offset LR

Add

Revise

Offset: ID.DDDD

| Save I

Y

| Close I

| Reset I

The Offset Table dialog shown at the left is
displayed as a result of selecting Specify
Offset Table on the main menu as described
above.

Offset Table Menu Imports

Reference
Roadway

Displays the current Reference Roadway. (Set
on main diaog.)

No. of Pts:

Displays the current number of points in the
offset table.

Offset

Offset Side

Rdwy Offset Edit Fields

Enter an offset distance where an €evation
should be computed.

Select Option

Select L if the offset value is for the left
side.

Select R if the offset value is for the right
side.

Note: When the offset is zero, this choice does
not matter. A blank will be loaded upon
selecting Add.

Add

Revise

Delete

Select Add to add the offset edit field data to
the menu list box. If the offset being added
aready exists for that side, an Alert dialog will
appear stating that a duplicate offset cannot be
input. Select either OK or Cancel to continue
working within the Offset Table menu.

Select Revise when a highlighted record in the
list box will be revised with the data in the edit
fields.

Select Delete to remove a highlighted record
from the list box.
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Save

Reset

Close

Help

Sdect Save to store the Offsat Table in its
present form.

Select Reset to clear out the contents of the
Offset Table.

Select Close to close the Offset Table dialog
without taking any action. If data existsin the
list box table, an Alert dialog will appear
checking if the data should be saved or not. If
it should, select OK, otherwise select Cancel.

Select Help to display information about this
command.
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