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Chapter 17: Horizontal and Vertical Design
Introduction

Since there are many different, and acceptable, methods of
creating horizontal and vertical geometry using GEOPAK, this
chapter will not dictate the exact methods to use. Instead we
will describe the different methods that can be used. This
chapter will be in two sections: Horizontal Design and Vertical
Design.

Horizontal Design

There are four methods of setting a horizontal alignment:
Coordinate Geometry (COGO), Graphical COGO, Horizontal
Alignment Generator, and Store Graphics. Any of these
methods are acceptable to EFLHD. Each one of these
methods have their advantages and disadvantages, since
graphical COGO and the horizontal alignment generator are
similar, we will address these tools together. This chapter
will describe each of the above listed methods and indicate
their advantages and disadvantages. Regardless of the
method used, the final alignment must be drawn into
MicroStation using the GEOPAK D&C Manager, with the
EFLHD .ddb file. This will assure that the elements are
drawn with the correct symbology, matching the EFLHD
standards.

Coordinate Geometry

Coordinate Geometry can be accessed using Project Manager
by selecting the Coordinate Geometry button.

& Road Project: FHWA. prj

File Remember Options
Whorking Directory:  M:\Projects\v'our_Project\Roadwayhgeopak Usar Jabn Job & 1M _

W working Slignment [nfluence Runs
Wworking Alignment  Untitled

Existing
Ground - . _
Diraw Pattern ‘ Erizting Ground ‘ Existing Ground | Vertical

Crozs Sections Frofile | Alignment

Define Port Viewer |

Coordinate

Geometry

3D
todels

Calculate

Superelevation
Huorizontal
Alignment
Plan Wigw E anthwsork Ero;s;Sectlnn
Dezign ects
Flan Yiew Tabular -

Superelevation
Shapes

Propozed
Cross Sections

Quantities Surmmaries
Plan & Profile Lirnits of Reparts & XS
Sheets Construction Quantities

Figure 17-1: Accessing COGO through Project Manager
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GEOPAK main dialog box.

You can also select the Coordinate Geometry button on the

Figure 17-2: Accessing COGO through Road Tools Icon

If you are using Project Manager, Coordinate Geometry dialog
box will be invoked. Otherwise, the Job Number and
Operator code will have to be entered in the COGO Startup
dialog box. Project Name and Subject are optional fields.
Press the OK button to bring up the Coordinate Geometry
window.

& Coordinaie Geometry Job: 101 Operator: JD

File Edit Element Wiew Tools User

RIEJ A & +].4 & (] & 2] A | 5] ] 3] 7] ] oo
Disable Yisualization w (| OFF [Feature] j Browse | 9312 v| 9°9'912 V|ﬁﬂﬂﬂ

-ir: | j

Figure 17-3: Coordinate Geometry

You can create the horizontal geometry by typing commands
in at the COGO command line, by creating an input file with a
sequence of COGO commands and loading it into COGO, or
by using the dialog box driven Store Curve from Tangents,
Locate Traverse, etc., tools that are accessed from the COGO
pull down menus to generate the commands. If you use the
input file method, remember that the COGO input file name
can only be 8 characters long, must have the job number as
the last three digits in the name, and the extension has to
have an “i"+ the operator code. (i.e. XXXXX101.ijd), where
the i stands for input file.

17-2
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Advantages.

e This method allows the user to have more precise
control over tangent bearings, control point
coordinates, etc., than with Store Graphics, if done

properly.

e The user can set visualization on to view progress of
design.

Disadvantages.

e Commands for the command line and input file
methods are difficult to memorize.

e Small adjustments are hard to make.

e Process is time consuming.

e Reviewing both horizontal and vertical alignments.
¢ Creating output of alignments for printing.

e Tweaking alignments that were created using store
graphics, or any of the other methods.

e Storing as-built centerline chain and profiles, especially
those for which there are only hard copy paper plans.

Graphical COGO / Horizontal Alignment Generator
Overview

Graphical COGO and the Horizontal Alignment Generator,
allow the user to create coordinate geometry elements, much
the same as the original COGO tools, but with a much more
graphic and user-friendly process. Graphical COGO and the
Horizontal Alignment Generator can be accessed by selecting:

Applications>=GEOPAK
ROAD>=Geometry>Graphical Coordinate
Geometry, or

Applications=GEOPAK ROAD>=Geometry=Layout
Horizontal Alignments

17-3
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GEQPAK DRAINAGE
GECPAK LANDSCAPE
GECPAK ROAD
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GECPAK ROAD Tools

Project Manager

Active Chain Contral

GEOPAK Element Attributes

GEQPAK 3PC AdHoc Atkribute Manager

User Preferences

GeOmetry Coordinate Geometry

Design & Computation Manager Graphical Coordinake Geometry
Quankity Manager Lawaut Aligrments Horizontal
i 13
Plans Preparation Stare Graphics
DTM Locls Auto Store Graphics
3
EPUE Subdivision YWizard
Cross Sections ]
Ltilities y  Lavout Profiles (WP1 Based)
Lawout Profiles (Component Based)
Help
Legal Description

about GEOPAK |

Figure 17-4: Accessing Horizontal Alignment
Generator and Graphical COGO

Or by selecting the icons from the main GEOPAK Road tool

box.

| .
iﬁ%w m/m) o

Graphical COGD

Figure 17-5:. Graphical COGO lIcons

The Horizontal Alignment Generator can also be accessed
using Project Manager by clicking on the Horizontal Alignment
button on the flow chart and selecting Graphical Element
Based geometry. Graphical COGO cannot be accessed
directly from Project Manager.

Graphical COGO

The Graphical COGO tool frame, shown below contains tools
for creating COGO elements such as lines, points, curves,
modifying COGO elements, manipulating elements, and

grouping elements.

STANDARDS FOR USE WITH X30 CRITERIA
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Figure 17-6: Graphical COGO Tool Frame

From the main Graphical COGO tool frame, shown above,
additional tools may be accessed from each of the four main
tool boxes.

e 24

Figure 17-7: Graphical COGO Tools

The Graphical COGO tools shown above, and those
in the Horizontal Alignment Generator, look and act
i the same as many MicroStation tools. However,
these tools are not relying on the accuracy of
MicroStation graphics, but rather the much more
accurate GEOPAK coordinate aeometrv enaine.

Horizontal Alignment Generator (Element Based)

Horizontal Alignment Generator can be accessed by selecting
third icon in the Horizontal & Vertical Geometry toolbox.
Selecting this icon will invoke the Horizontal Alignment
Generator Menu.

SINES
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|H|:|ri2|:|ntal Alignment Generatu:ur|

Figure 17-8: Horizontal Alignment Generator

& A=
File Design Tables Tools

Figure 17-9: Horizontal Alignment Generator Menu

The File pull-down menu allows the user to set preferences
for how newly created elements will be displayed, how to
name elements, and which geometry tables to use as a
default. EFLHD uses the Spiral Design Tables. To access the
Spiral Design Tables, path should be set to
M:\Cadd_resource_v8\X_ 30\Standards\Bin\english or metric.

& Preferences [Z“E|E|

Cateqorny |
Element Symbolagy

Spiral Design T able Indexed by Curvature

COGO Element Mames | [4:%/8_RESOURCEYX_3045tandards Bintengl g
Curve Dezsign Tables

Spiral Dezign T ablez
Turning Paths

Pl Aligniment
Geomety Settings
Diynamic Increments

Figure 17-10: Horizontal Alignment Generator
Preference

The Design Tables menu allows the user to view the settings
for the current default design tables. In the Design Tables
pulldown, the user sets the paths and file names for the
tables to be accessed. Currently EFLHD uses only the Spiral
Curve tables (Metric and English). Once the English or Metric
Spiral Curve table is selected, select the design speed and
number of lanes. These tables correspond with the AASHTO
Green Book.

17-6
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File | Design Tables  Tools

Symmetrical 3 Centered Curve Selection: [15 mph 2 Lanes =]
asymmetrical 3 Centered Curve
Symmetrical Taper Curve R adiuz Spiral & *l
Asymmetrical Taper Curve 130 iz 4.7
Spiral Curye 143 74 47
2P LLrve 136 75 44
130 77 5.0 |
123 7a A1
17 80 52 =]

Figure 17-11: Design Tables — Spiral Curve

The tools menu activates the COGO tools that will be used to
create geometry elements. Selecting Tools>Main accesses
the following tool frame.

Figure 17-12: Horizontal Alignment Generator Tool
Frame

From the main tool frame, shown above, additional tools may
be accessed from each of the six main toolbox icons.

17-7
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Figure 17-13: Horizontal Alignment Generator Tools

Each of the tool boxes shown above, as well as the tools from
Graphical COGO, may be used together to create any
combination of geometry, from the simplest to the most
complex.

Advantages

e Using these tools to set a horizontal alignment, if done
properly, is just as accurate as traditional command
line COGO.

e The user does not have to remember syntax of COGO
commands.

Disadvantages

e The Graphical COGO and Horizontal Alignment
Generator tools can be complicated.

e The process is slower than using store graphics, as
detailed below.

Uses

¢ When the geometry is known, as the input of As-Built
alignments.

17-8
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¢ When the user wants to give exact bearings and
distances.

Store Graphics

The store Graphics procedure is the simplest and quickest
method to create a horizontal alignment. The user can use
standard Microstation draw utilities to layout the alignment
then use the Store Graphics tool to store the alignment into
COGO. Even though Microstation measurements are to single
precision, GEOPAK stored elements are computed to double
precision accuracy. Store Graphics will make slight
adjustments to the graphical element locations as required
forcing each element in the chain to be exactly tangent to the
immediately preceding element and the immediately following
element. These adjustments are always minor (e.g. the
coordinates of a curve’s PC and/or PT may be adjusted a few
millimeters to force the curve to match the tangents exactly)
but they do occur and the user has no control over them.
However, if the graphical elements were drawn correctly then
the chain that gets stored into the gpk file is exactly as
“accurate” as a chain stored using any of the other methods.

This command cannot be accessed using Project Manager, but
can be accessed the following two ways. From the GEOPAK
pull down menus select, Applications>=GEOPAK
ROAD>Geometry>Store Graphics

Applications  Window  Help
| GECPAK
GEDPAK BRIDGE
GEDOPAK DRAIMAGE
GEDPAK LAMDSCAPE

GECPAK ROAD

GEOPAK ROAD Tools

GEOPAK SITE
GEOPAK SURVEY
GEOPAK WATER SEVWER

Project Manager

Ackive Chain Contral

GEQPAK Element Attributes

GEQOPAK 3PC AdHoc Attribuke Manager

User Preferences

Geometry Coordinate Geometry
Design & Computation Manager Graphical Coordinate Geometry
Cuiankity Manager Lavout lignments Horizonkal
Elans Preparetion ' W
BUAEE = Auto Store traphics

3
EDe Subdivision Wizard
Cross Sections »
Utilitics y  Layout Profiles (YPI Based)

Layout Prafiles (Component Based)

Help

Legal Description
About GEOPAK |

Figure 17-14: Accessing Store Graphics
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Or by selecting the icons from the Geopak Road tool box as
shown below:

Figure 17-15: Store Graphics Icon

Selecting the Store Graphics Icon will invoke the Store
Graphics Dialog box. You can store the elements as Complex
Chain, Selection Set or Single Element.

& Store Graphics E“E|g|
Settings
Jaob Murmber IW
Operatar Code IF
Chain | [MaIN
Beginning Paoint |1

ID Element | |

Complex Chair |

Figure 17-16: Store Graphics
Advantages

¢ Use simple Microstation commands to layout
alignment, adjustments to alignment are quick, and
the only point numbers used are on the alignment
(usually just the first and last).

Disadvantages

o Not as accurate as COGO. Store Graphics makes minor
adjustments to the as-drawn elements in order to get
them to tie together mathematically.

e Cannot draw spirals using Microstation commands. If
spirals are needed, you must use Horizontal Alignment
Generator to create that element, and then you may

continue using Microstation commands.
17-10
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Uses

e For long alignments with many elements.

Horizontal Design — Geopak 2004

In GEOPAK 2004 there have not been many enhancements to
the workings of the existing coordinate geometry tools. The
main COGO dialog box has been enhanced to include utilities
for each type of COGO element such as points, lines, curves,
chains, etc. The utility dialog box will allow the user to
functions such as visualize, print, transpose, etc., for each
element type. This allows the user to more efficiently work
with each type of element independently. The new COGO
dialog box, along with some of the utility dialog boxes is
shown below.

& Coordinate Geometry Job: 100 Operator: jb

File it Element View Tools User
” @_ﬁ *(IHJ 0‘1‘®é‘ A@j;& °%? ﬁ ™ Bedefine
Disable Visualization ¥ [[OFF [Featwe] v | Browee | 9912 v| 9°9'q12 v| < ﬂﬂ >
OGO Kepen: ] =
(Zpoint... [ [E/X
xBa

Paint Line Curve Chain

Figure 17-17: New COGO Tools

Vertical Design

There are two tools used to set proposed vertical alignments,

and both are acceptable to EFLHD. Engineers and designers

have used the the VPI based Vertical Alignment Generator

since the early days of GEOPAK. This tool, although having

been around for years is still a user-friendly, accurate method

for creating and storing vertical alignments. The second

method is the Component Based Vertical Alignment

Generator. This tool has been updated and improved over

the VPI based tool, and has yet to be fully utilized by most 1

STANDARDS FOR USE WITH X30 CRITERIA 3/27/2007
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GEOPAK users. Both these methods are just as accurate and
depending on your preference, as easy to use. There are
two methods available for creating and storing an Existing
Ground profile; Traditional method and a the new Draw
Profile Tool method.

Existing Ground Profile

Once a run is created for the working alignment, the existing
ground profile should be cut and drawn using the D & C
Manager. EFLHD’s traditional method for cutting existing
ground profile is shown below. Existing Ground Profile can be
accessed using Project Manager by selecting the Existing
Ground Profile button.

& Road Project: FHWA. prj g|§|@

File Remember Options
‘whorking Directary:  M:\Projects\Your_Project\R oadwayaeopak Uz Jalin Job i 101 |
v ‘working Alignment Influence Funs — | — |
t
working Alignment  Untitled Fine on Viewst
Existing
Ground Diraw Pattern Existing Ground Existing Ground Wertical
Cross Sechions Profile Alignment
. S——
Coordinate
Geomety
Calculate Superelevation Proposed a0
Superelevation Shapes Crozs Sections Models
Harizantal
Alignment
Plan Yiew Eaithwark Cro;TqS etctlon
Design Eel
Plan Yiew Tabular
Quantities Surnraries
Plan & Profile Lirnits of Reports & XS
Sheets Construction Guantities

Figure 17-18: Accessing Existing Ground Profile
through Project Manager

The Existing Ground Profile dialog can also be accessed by
typing in mdl load ex_prof command in the Microstation
Key-in box.

|m|:|| lmad ex_praf j ﬂ l?a -

Figure 17-19: Microstation Key-in

The following Existing Ground Profile dialog box will appear.

17-12
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Z& Ground Profile g|§|@

Profile Mame: [EXMAIN Select.. |
Job Number. [101 Ql
Operator: |JD

Chair: [MAIN Select...|
Offzet: |0.000

Eeg Station: | 10+00.00
End Station: | 41+60.65

Increment ™ | | 5.000 TIN b

Apply

Figure 17-20: Traditional Existing Ground Profile

Enter in the required information and select Apply. Apply will
cut your existing ground profile for the chain and store it into
the GPK file. Existing ground profile can be accessed and
drawn into MicroStation using the Geopak D & C Manager,
with the EFLHD .ddb file. This will assure that the existing
ground profile is placed with the correct symbology.

Draw Profile Tool - GEOPAK 2004

New to GEOPAK 2004 is a streamlined way to create existing
ground profiles, and plot both existing and proposed profiles.
The Draw Profiles tool is not available through project
manager, but can be accessed by selecting
Applications=GEOPAK ROAD=>Plans Preparation>=Draw
Profiles, as shown below.

STANDARDS FOR USE WITH X30 CRITERIA
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Applications  Window

GEOPAK k
GEOPAK DRAIMAGE 3

GEOPAK. ROAD Tools
A2l S s g Project Manager
s g Active Chain Control
GEOPAK WATER SEWER d GECPAK Element Attributes

GECPAK 3PC Adhoc Attributes

Lser Preferences

Geometry 4
Design & Computation Manager
Quantity Manager

Plans Preparation r

Plan View Labeling

OTM Tools DP Station/Offset

3D Tools ¥ Draw Transition

Qrf:fs.s 2ot Draw Cell by Feature
e Draw Cell Group by Feature
Help Pawvement Markings

About GEOPAK Profile Labeling

Draw Profiles

Draw Profile Tabular Data

Flan/Profile Sheet Composition
Tables

Figure 17-21: Select Draw Profiles

The Draw Profiles tool may also be accessed from the Plans
Preparation tool palette as shown below.

R T DTEE

Figure 17-22: Draw Profile Icon

All that is needed for this tool is a horizontal alignment and a
.tin file. This tool allows for the creation of an existing
ground profile in much the same way as the Traditional
method, but does so behind the scenes, with increased
efficiency and a much cleaner workflow. This tool also allows
the user to draw profiles into MicroStation using the D&C
Manager .ddb settings ensuring adherence to the CADD
standards. Also, with the Draw Profiles tool, there is no need
to delete before re-drawing updated profiles.

17-14
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Workflow 1: Creating an existing ground profile using
Draw Profiles Tool

1. Select the Draw Profiles tool using one of the
methods described above.

& Draw Profile Z”E'E'
File Edit Update Options

z : [
Chain; ﬁﬂ

Surfaces | COGO | Frojection |

|Dialu:u;| Prafile Cell Cu:untru:ul|

| [-====-- [o0

| =1 I

r [T« [om
r e ooon

Figure 17-23: Draw Profile Dialog Box

2. Select the job number where the chain is stored
and the associated chain.

3. Select the Dialog Profile Cell Control icon located
to the right of the job humber. The following
dialog box will appear.

2 Profile Cell Control =3
Active Chain: [T ~ |
ricrostation File Station Elevation H.Scale V. Scale Gap

Place Profile Cel
X

Figure 17-24: Profile Cell Control

17-15
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4. Select the Place Profile Cell icon on the top right
side of this dialog.

5. Once selected the following dialog box is
activated allowing the user to set the station and
elevation for the origin of the profile, set the
horizontal and vertical scale, and set the top and
bottom ranges for the cell. Elevation and Cell
Range should match the range of Z value for your
project. Notice how similar this dialog looks to
the D&C Manager dialog for placing a profile cell.

B Place Profile cell  [= |[0|[X]

Station: IW
Elevation: IW
Harizantal Scale: IW
Wertical Scale: IW

Cell Range

TopElevation | [7600.00
Bottom Elevation | [7400.00

Figure 17-25: Place Profile Cell

6. Once this dialog box has been populated, the user
may place the cell where desired. The Profile Cell
Control dialog box will now be populated.

& Profile Cell Control M=
Active Chain: M

Microstation File Skation Elevation  H. Scale W Scale Gap

A Active Design FA00. 00000 100,00 10.00

Figure 17-26: Profile Cell Control

7. Dismiss the Profile Cell Control dialog box and
return to the Draw Profile dialog. Notice that
before placing the profile cell everything below
the chain name on this dialog box was grayed
out.

8. This dialog box is now active and the user is now
able to populate the Surfaces and COGO tabs.

17-16
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E Draw Profile

File Edit Update Options

Job Mumber; 101 = '@ ﬁ Label Scale; | 0.000000
Chair: [MAIN hl

Surfaces | COGO | Frojection |

Type | Mame Digplay Settings Diraw |
]

fi

Dretailz™

ile; | rojecty 5 urveyyProject tin g

Dizplay Settings ErEgELines Filker Tolerances

By Level Sumbolag, ::.DT t - Harizantal: |0.10
NCremen
Even J Warance: | 0.03
Statior Lirmikz Offzets

[ Begin: [10+00.00 ﬂ Horizontal [0.00
[ End: [41+60.65 ﬂ Vertical: [0.00

[ “oid

Figure 17-27: Draw Profile Method
9. Begin by selecting the correct .tin file.

10. Once the .tin file is selected the user must
now decide how to cut the existing ground
profile. The options shown above; Triangles,
Break Lines, POT, Increment, and Even, are the
same options allowed in the original Ground
Profile tool. Select the Triangles option.

11. Next the user must tell GEOPAK how to
draw the profile with the correct symbology.
Previously, the user would use the D&C Manager
exclusively to accomplish this. As shown below,
the Draw Profile tool will use either the D&C
Manager or allow the user to input symbology.

17-17
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& Draw Profile

File Edit |pdate Options

Job Mumber: 1101 _= '@ ﬁ Label Scale: | 0.000000
Chain: |MalM hd

Surfaces | COGOo | Projection |

Type | Mame Dizplay Settings Cirany |

]

i

Dretails*

TIM Fil: | rojectsSureysPraject tin ﬂ
Method: Trangles

Dizplay Settings Filter Tolerances
b Bulevel Symbaology | |[======= Horizontal: | 0.10
By Feature D Wariance: | 0.03
8

Station Limits Offzetz
[T Begin: | 10+00.00 ﬂ Horizontal: | 0.00
[ End: | 41+E0.65 ﬂ Yertical: |0.00

[ oid

Figure 17-28: Display Settings
12. Select By feature to access the D&C
Manager.

13. Once selected, the paintbrush becomes
active. Click on the paintbrush to access the D&C

Manager.
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& Design and Computation Manager ._ E|[z|
File Edit Settings Fawvaorites Help
g id @ ¢ @ R &
& b AWE_Resource’:_300MStandardz\DDEBSWE_EMNGLISH.ddb
(= CHAIMS APROFILES
0 wWiFL
(= CFL/EFL

& CL Proposzed Centerline/B azeline
&y DPROF Design profile
= EAPROF Esizting around profile
2= LT Low Profile
& BT Low Prafile
&y PLIME Staked line

1 MYBA Applications

£ 3FC

£ Pay_items

£1 Define_dgn

Figure 17-29: D&C Manager

14. Select the correct element, shown above as
CHAINS/PROFILES=CFL/EFL=EXPROF Existing
ground profile Profile.

15. Select the OK button in the upper right
hand corner of the dialog box.

STANDARDS FOR USE WITH X30 CRITERIA

17-19
3/27/2007



EFLHD CADD Standards Manual
Chapter 17 — Horizontal and Vertical Design

# Draw Profile E“:IE]

File Edit Update Options

Job Mumber: 1101 = '@ ﬁ Label Scale: | 0.000000
Chain: |MalM hd

Surfaces | COGo | Projection |

Type | Mame Dizplay Settings Diran J,\

_I.ﬁ.dd Surface Settings

xl

Detailz*
TIM File: [ roject\S urveyt Project tin E
Method: Tnangles ™
Dizplay Settings Filter Tolerances
By Feature v| ——————— Haorizontal: [0.100
L EPROF (=] Variance: [003
Statior Limits Offzets

[T Begin: |10+00.00 ﬂ Harizantal: | 0.00
I End: | 41+80.65 ﬂ Wertical |0.00

[ oid

Figure 17-30: Add Surface

16. Once the above dialog box has been
populated with the correct .tin file, the Method,
and the symbology, Select the Add Surface
Settings icon, circled above.

17. Selecting the Add Surface Settings icon will
populate the surface into the dialog box and
instantly draw the profile onto the previously
drawn profile cell.
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Z Draw Profile
File Edit Update Options

Job Mumber: [101 = ﬁ ﬁ Label Scale: | 0.000000
Chair: |MAlM -

Surfaces | COGO | Projection |

Type | Mame Digzplay Settings Diraw
TIN = \Projecttin EXPROF ]
X
&
|Stu:ure Surface in Cogo
Details
TIM File: | e:8our_ProjecthSurveyhl ﬂ
Method:  Trangles ™
Dizplay Settings Filter Tolerances
By Feature "l Harizantal: W
Feature: [EXFROF jﬂ Variance: | 0.03
Station Lirnits Offzets

[T Begin: [10+00.00 ﬂ Harizontal: | 0.00
u End: | 115+E6.87 ﬂ “Yertical: | 0.00

[ “oid

Figure 17-31: Store Surface in COGO

So far this workflow has allowed us to create the existing
ground profile and draw it into MicroStation with the correct
symbology. In the continuation of this workflow, we will store
the profile into COGO and plot more information such as
elevation and station labels, along with anything else that
was previously available to be plotted from the D&C Manager.

18. To Store this profile into COGO, select the
Store Surface in Cogo icon, as shown above.
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# Store Profile Z||i|rz|
Frofile Mame: | ExMalN Select

[v Store Profile in GPK

Apply

Figure 17-32: Store Profile

19. Populate the Profile Name box with the
desired name. Check the box labeled Store

Profile in GPK.

20. Select Apply.

21. The profile is now stored in the GPK.

22. Dismiss the Store Profile dialog box and
return to the Draw Profile dialog box.

23. Select the COGO tab and from the Profile

Name box, select the correct profile.

# Draw Profile E]|E|®

File Edit Update Options

Job Mumber: 101 = @ ﬁ Label Scale; | 0.000000
Chair: |MAIN i

Surfaces | COGO | Projection |

Marme Digplay Settings Dram |

1
X

Dretailz* : —

Profile Mame: [EXMAIN = | e
. i: )

Yertical Offzet: | 0.00 [ Begin: | 10+00.00 ﬂ
™ End [115+52.44 ﬂ

Dizplay Settings

By Feature &7 |
Feature: [EXPROF

Optiong
— Strip Grade Increment: | 50.00
WP [ Horizontal Axiz Labels
Wi i

[ Station Equation

Figure 17-33: Draw Profile Dialog Box
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24, Under the options section, located in the
bottom quarter of the dialog box, select General.

Cptionz
Stip Grade Increment: IW
WP [+ Horizontal Axiz Labels
WL W ertical Axiz Labels

[ Station Equation

Figure 17-34: Profile Options

25. This allows the user to select the Axis
labels and the Strip Grade Increment, if desired.
The additional options are shown below.

Options
General [ %Pl Labelz FromFl ¥
Cicle ]

WL [ Gradelabels '+'and™ ™

Optians

General [ Incremental Elevation: [ WPCAPT Label
P [ .C. Parameters

SEE— [T EWalue [~ External Length

[ Stopping Sight Distance

Figure 17-35: Profile Options

26. From the options shown above the user has
the same flexibility in drawing the profile into
MicroStation as the D&C Manager. Once the
desired options have been selected, click the Add
Cogo Profile Settings icon, as shown below, and
the profile will be complete. Multiple profiles can
be drawn using the COGO tab.
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£ Draw Profile

EE&X
File Edit Update Options

Job Mumber: (101 = Label Scale: | 1000000

Chair: MAIN

Surfaces | CaGo | Prajectian |

Dizplay Settings
ExPROF

ﬂndd ogo Profile Settings
—T

Details
Station Limits

Profile Mame: |EXMAIN >
. in: }
Yertical Offset: | 0.00 L 10:00.00 ﬂ
™ End [115:52.44 >

Dizplay Settings
Cusztom Line Style

ByFeature ¥ ——————-
Feature: [EXPROF J [ Scale factor: [0.0000

Options
e Strip Grade Increment: [50.00
WP W Harizontal Axis Labels
Ve W Wertical Axiz Labels

[ Station Equation

Figure 17-36: Profile Drawn Into MicroStation

The projection tab can be used when the chain and profile
that needs to be drawn is different than the chain and profile

used to create the profile cell.

Z Draw Profile
File Edit Update Options

Job Mumber: [101 = Label Scale: | 0.000000

Chair: MAIN

Surfaces | COGO | Projection |
Frofile/Surfa Display Settings

Draw |

Type Chain
[a]

X

Details™
Stationing

Tupe: Survey Chain ™
] W Begin: [10+00.00 @
End: [115+6E.57 @

Wertical Offget: | 0.00 F ﬁ

¥ Extraction from Surface Filter Tolerances

TIM File: | &b our_Proje: ﬂ Harizantal: | 010

Method:  Triangles Yariance: | 0.03

Dizplay Settingz

By Level Symbaloay | |
=i "

Figure 17-37: Profile Projection Tab
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Proposed Vertical Alignment

The VPI based Vertical Alignment Generator is the traditional

method used by EFL designers in creating vertical alignments.
Vertical alignment generator can be accessed through Project
Manager by selecting the Vertical Alignment button.

& Road Project: FHWA. prj E|E|@
File Remember Options
‘whorking Directary:  M:\Projects\Your_Project\R oadwayaeopak Uz Jalin Job i 101 |
v ‘working Alignment Influence Funs — | — |
t
working Alignment  Untitled Fine on Viewst
Existing |
Ground o o :
Existing Ground Existing Ground Yertical
Dz [Pt ‘ Cross Sections Frafile ’ |
Coordinate
Geomety
Calculate Superelevation Proposed a0
Superelevation Shapes Crozs Sections Models
Harizantal
Alignment
Plan Yiew Eaithwark Cro;TqS etction
Design Eel
Plan Yiew Tabular
Quantities Surnraries
Plan & Profile Lirnits of Reports & XS
Sheets Construction Guantities

Figure 17-38: Accessing Vertical Alignment through
Project Manager

The VPI Based Vertical Alignment Design Tool may also be
accessed from the Horizontal & Vertical Geometry tool palette
as shown below.

ey

EAETE:

|'u'F‘I Based Yertical Alignment Design Tools

)
% B o o

Figure 17-39: VPI Based Vertical Alignment Icon

Selecting the VPI Based Vertical Alignment Design Tool will
invoke the dialog box below:
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Job Number: [T ey
Operator Code: |JD
PGL Chair: [MAIN hd

Location and Scales

Harizontal Scale; [100.000000
Wertical 5 cale: IW
Reference Station: Im
Reference Elevation: lm
w: 53378939072

v. [Tezmarir o

Profile Cel
Draw Cell at Xy | Idertity Cell |

[u]4 ‘ Cancel ‘

Figure 17-40: VPI Based Vertical Alignment
Settings

Once the settings are defined, selecting OK will invoke the
GEOPAK Profile Generator.

& Profile Generator (K Value Table: KValues_2004english.kvl) =13

Eile Tools | User

%alues

Settings Elerwation: o -
Denamic

Figure 17-41: Profile Generator

For EFL projects, the User Preferences are as shown below:
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& Preferences |g|

Eleseation [ncrement; | .01
Length Increment: | .01
[Grade Increment: | .001

[ Hold Yertical Curve
[ 'Window Center Cumrent %P
 Maintain YC Length "E

M Cancel

Figure 17-42: User Preferences

If the project requires the use of Maintaining K value instead
of Maintain VC Length, commonly used, attach the correct K-
Value table. K Value Table can be accessed by selecting
User>K-Values. The following dialog will appear:

& K Values (K Value: KValues_2004english.kvl)

File
% Sag Min Sag Max Crest Min Crest Max -
Sa 10.0 10.0 30 20
Save as 17.0 17.0 70 7.0
Exit 260 260 120 120
37.0 37.0 14.0 19.0
43.0 49.0 290 29.0
4.0 £4.0 4.0 4.0
730 79.0 §1.0 £1.0 =]
(50 (2310 [2310 (3540 [384.0
ok | Cancel | add | Delete |

Figure 17-43: K-Value Table

Use File=Open to attach the correct unit K-Value table
(.kvl). K-Value table can be attached from
M:\V8_ RESOURCE\X_30\Standards\Bin\ english or metric.

After the proposed vertical alignment is created and saved,
use the Draw Profile Tool or the D&C Manager to drawn
profile in MicroStation, ensuring adherence to the CADD
standards. For EFLHD projects, the toggles shown below
must be selected prior to drawing the profile.
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25 Plan & Profile Draw

Operation

Prafiles DPROF Design profile®

W Pl Lahels Fram VP!
PRIAIN Circle

Horizontal Axis Labels
Wertical Axis Labels

W C. Incremental Elervations

W C. Parameters

Grade Labels '+ and ™

K. value

Esternal Length

Station Equation Mo Gaps

WYPCAPT Label
Stopping Sight Distance

S A % % I A I B

Label Scale | 100

Figure 17-44: D & C Manager to Draw Profile
Draw

Workflow 2: Creating Proposed Vertical alignment
using Component Based Vertical Alignment Design Tool

The new method to create vertical alignment introduced with
Geopak 2000 is the Component Based Vertical Alignment
Design Tool. This method allows for vertical alignment to be
created graphically and stored using Store graphics
command, similar to the horizontal alignment Store Graphics
command. The Component Based Vertical Alignment Design
Tool requires COGO to be active as well as an Active Chain
and Active Profile Cell. Component Based Vertical Alignment
Design Tool requires the use of Active Chain Control, a
method introduced with Geopak 2000. Active Chain Control
can be used in place of the 3 port viewer.

1. Select the Active Chain Control tool by Selecting
Application>=Geopak Road >Active Chain Control
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o/

Applications  Window  Help

i GECPAK

! GEOPAK BRIDGE
GEOPAK DRAIMAGE
GECPAK LAMDSCARE
GEOPAE ROAD
GEOPAK SITE
GEOPAE SURVEY
GECOPAK WATER. SEVWER

-

GEOPAK ROAD Tools

Project Manager

v v v B v v v v

Active Chain Control h
GECPAE Element Atbributes

GEOPAK 3PC AdHac Attribute Manager

Iser Preferences
Geametry 4
Design & Computation Manager

Quantity Manager

Flans Preparation »
DTH Tools

30 Tools »
Cross Sections 4
Itilities k
Help

About GECOPAEK

Figure 17-45: Accessing Active Chain
Control

Or by selecting Active Chain Control button from the
Geopak Main dialog box.

Active Chain Control

Figure 17-46: Accessing Active Chain Control through
Road Tools Icon

Selecting the button will invoke the Active Chain
Control dialog.

STANDARDS FOR USE WITH X30 CRITERIA

17-29
3/27/2007



EFLHD CADD Standards Manual
Chapter 17 — Horizontal and Vertical Design

Active Chain Control

sob craie AN <1 id| X e @JQ@@@@@

Figure 17-47: Active Chain Control Dialog

2. Using the Active Chain Control dialog box, 8
MicroStation view are available to set the
graphical data for Plan, Profile and Cross Section.
In the dialog box shown below, View 1 is the plan
view, View 2 is the profile view and View 3 is the
cross section view. To use the Component Based
Vertical Alignment Tool, assign your profile to a
view by right clicking on one of the 8
MicroStation views and selecting the Profile.

Active Chain Control

X
Job: Chairt m@ i’; *5?"\1@ TE . ﬂﬂ@@ﬁ'\s o
~ g Profile

Cross Section

Figure 17-48: Assigning Profile View

3. Select the Component Based Vertical Alignment
Tool by Selecting Application>Geopak Road
>Geometry>Layout Profiles (Component
Based)

Applications  ‘Window  Help
| GEQPAK
GECPAK BRIDGE
GEOPAK DRAIMNAGE
GECPAK LANDSCAPE

GEOPAK SITE
GEOPAK SURVEY
GEOPAK WATER SEVWER

3

3

>

3

] GEOPAK ROAD Tools
i’ Project Manager

i’ Active Chain Control

' GEOPAK Element Attributes

GEOPAK 3PC AdHoc Attribute Manager

User Preferences

Coordinate Geometry

Design & Computation Manager Graphical Coordinate Geometry

Quantity Manager Layout Alignments Horizontal
i 3
Plans Preparation Stare Graphics

DTM Tools Auka Store Graphics

3
3D Tools Subdivision Wizard
Cross Sections L
S y  Layout Profiles (P Based)

Layout Profiles kju:urnp.:unent Based)
Help
Leqgal Description

ahout GEOPAK |

Figure 17-49: Accessing Component Based Vertical
Alignment Tool

Or by selecting Component Based Vertical Alignment
Tool from the Geopak Main dialog box. Component
Based Vertical Alignment Tool is not available

through the Project Manager.
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|

| B @] bl S

iCu:umpu:unent Based Vertical Alignment Design Tools

Figure 17-50: Accessing Component Based Vertical
Alignment Tool through Road Tools Icon

4. Once selected the main Component Based
Vertical Alignment Tool frame is activated as
shown below. The tool frame contains tool boxes
to place vertical alignment lines, manipulate
vertical alignment elements, place vertical
alignment curves and profile tools.

Comp... [X|

Figure 17-51: Component Based Vertical Alignment
Tool Frame

5. From the main Component Based Vertical
Alignment Tool frame shown above, following
additional tools can be accessed from each of the
four main tool boxes.

Place ¥A Li... %]

N

Figure 17-52: Component Based Vertical Alignment
Tools

6. Prior to using the Component Based Vertical
Alignment Tools to draw, select the Dialog
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>

X/
A2

|Dia||:|g araphical Profile F'reFerenu:es|

Figure 17-53: Dialog Graphical Profile Preferences

Element Symbology

Curve:

Prafile Mame Prefix

Mame Prefis:

[~ Prefized By Chain Mame

Figure 17-54: Graphical Profile Preferences

Figure 17-55: Draw Graphical Profile
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|Stu:-re Wertical .ﬁ.lignment|

Figure 17-56: Store Vertical Alignment Icon

10. Once the Store Vertical Alignment icon is
selected, the following dialog will activate if the
COGO dialog is not already activated. Select OK.
The Component Based Vertical Alignment Tools
requires COGO to be active.

This Command reguires Ciia0 to be activated.
Whauld wau like ta ackivate it now?

Cancel

Figure 17-57: COGO Activation

11. Selecting Store Vertical Alignment icon will
activate the following dialog box. Input the
profile name and select the elements to store.

& Store Vertical Ali... E|:.®

Figure 17-58: Store Vertical Alignment

The various methods for creating horizontal and vertical
geometry using GEOPAK are describe in this chapter.
Regardless of the method used, the final alignment and
profile must be drawn into MicroStation using the GEOPAK
D&C Manager, with the EFLHD .ddb file.

Related links: Using Knucklehead’s Guide for GEOPAK
Road 2004 Edition.

To Create the Horizontal Alignment

Generate the Existing Ground Profile

To Create the Vertical Alignment
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http://www.wfl.fha.dot.gov/geopak/idiot2004/cre_ha.htm
http://www.wfl.fha.dot.gov/geopak/idiot2004/gen_e_pr.htm
http://www.wfl.fha.dot.gov/geopak/idiot2004/cre_va.htm
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