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Chapter 1 - Geopak — Basic

1.1 - Introduction

GEOPAK V8i Edition, the civil engineering design software in use at Eastern Federal
Lands Highway Division (EFLHD), is a comprehensive software package that covers
every project phase from conceptualization to final quantities and construction stake-out.
The software works within the MicroStation V8i graphic environment providing true
interactive design. As with any powerful software, and many complex processes, there
are many different ways to accomplish a given task. This guide will outline the
necessary procedures to ensure proper adherence to EFLHD standards for project

design.

The BASIC steps of a GEOPAK design are as follows:

Step |-

N,

Step II-

Step llI-
Step V-
Step V-

Step VI-

Step VII-

(These steps may be adjusted depending on the type of projects and personal
preferances).

Get the .TIN file and mapping file from our Survey Branch. The mapping file
usually has an extension of “***_map.dgn” (for existing planimetric features).

In order to create Profile, Cross Sections, Earthwork, or 3D models with
GEOPAK you must have a Digital Terrain Module (DTM) file that is compatible
with GEOPAK Software. The GEOPAK default DTM file is known as the .TIN
file. This is an abbreviation for “triangulated irregular network”. The .TIN file is
usually made from the field data file by the Survey section. So rather than get
into how to make the .TIN file | will simply say, “Get the .TIN file from Survey.”

Currently, it is the responsibility of the Survey Branch to provide the mapping
and .TIN file to design. These files will normally located at
“M:\Projects\project directory... \techserv\survey\FinalMapping\” directory
at EFLHD.

Create a horizontal alignment. This can be done several ways, either through
Coordinate Geometry or through Interactive Horizontal Design.

Display and Annotate the horizontal alignment graphically.
Generate the existing ground profile.
Display the “existing ground” profile graphically. This can be done two ways.

Create the vertical alignment. This can be done several ways, either through
Coordinate Geometry or through Interactive Vertical Design.

Display the “design” profile graphically. This can be done two ways.

Step VIII — Design any required/desired widening.
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Step IX — Develop Plan and Profile Sheets.
Step X — Generate the superelevation, (the Shapes).

Step XI- Draw Pattern lines across the horizontal alignments (for location of cross
sections).

Step XlI- Generate the existing ground cross sections.
Step XIllI- Generate the proposed cross sections.

Step XIV- Develop Cross Section Sheets.

Step XV- Generate the construction limits for the plan view.
Step XVI- Calculate the earthwork.

Step XVII- Generate any miscellaneous staking reports.

Step XVIlI- Generate a 3D model.

1.1 - Geopak Files Names

Geopak uses and /or creates files during the design process. Several of the more
common files are detailed shown below.

Job###.gpk:

This is Geopak Coordinate Geometry file where all coordinate geometry elements are
stored. GPK file is comprised of stored geometric elements such as points, lines,
curves, spirals, chains, parcels and profiles. This binary file is created when the user
starts a coordinate geometry (COGO) session for the first time. Multiple users can
access this file at the same time, and only one file should be created for each project.
The “###" is the only variable in this filename. It represents a job number (up to 3
alphanumeric characters) unique to a project and is defined by the user upon creation.
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In EFLHD the Job number will be assignhed by the CADD Coordinator for
all the projects.

(See MicroStation V8i Section 2.2.3 for gpk number naming convention)
Project-name.prj:

It is a binary file resulting from the creation of a new project. It stores information for
use by the Geopak Project manager.

The name specified must be a valid Windows file name (i.e., it cannot contain the
special characters \/: *? “ < >|). Although there is no standard naming convention
used for .prj files in EFLHD, it's good practice to use a name that relates to the
project’s route designation because the Project Name specified here is used to
access the Project Manager setup for the project in subsequent sessions.

fname###.ioc

ASCII input file for loading data during a COGO session. "###" Represents the job
number and "oc" is the operator code (users initials). Filename characters are limited
to 5 characters plus the 3 job number character designation as indicated with the
example.

fname###.00c
ASCII output file created by GEOPAK during a COGO session. Variables are the
same as defined above. Filename characters are limited to 5 characters plus the 3 job
number character designation as indicated with the example.

fname.tin

A binary file containing triangular surfaces also known as the digital terrain model
(DTM).
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1.3 - GEOPAK User Preferences

e When a user begins Geopak for the first time or after Geopak has been
reloaded, there are certain User Preferences the user needs to set. The User
Preferences dialog box can be accessed from Applications > Geopak > Road
> User Preferences. The following dialog box appears;

Applications | Window  Help

A GEOPAK ¥ Deactivate GEOPAK a E m
| Ma L4
i pan , [ roap »  ROAD Tools ]
iar
S SITE v .
Praject Manager
SURVEY 4
DRAINAGE y Corridor Modeling
WATER SEWER 4 i I
Site Modeling # User Preferences
LANDSCAPE | Active Chain Cantral Olutput &
_ —— ; ! - utput Accuracy
Trairing Element Attributes dnit S_-"'Stem* English | Distarce: 9912 -
3PC AdHoc Atkribute Manager Coordinates: u 5 9+99(9).12
tation; _9+39(9). il
About GEOPAK User Preferences Directiot: M

Angle Seconds: 979912 hd
Station;  12+34 hd

Geometry 3

Dresign & Compukation Manager

Working Directory: | Q,

Feature Preferences. .

Quankity Manager

Plans Preparation 3

[~ Show thiz dialog at GEOPAK, startup

DTM Tools COGO Preferences...
30 Tools 4
Cross Seckions b

0K Cancel

Utilities

Help

The Working Directory identifies where the data files for a particular project can be
found. If a user does not want to work within a specific project, the field may be left
blank, and Geopak uses the directory wherein the open MicroStation file is located.

Note - EFLHD designers usually work on more than one
project at atime; the field should be left blank ALWAYS as
a default preference.

e By clicking the Feature Preferences button, the following dialog box is
invoked.

E Feature Preferences

W Apply Best Match Feature Plat Scale: | 100.0000

[~ Usze Shared Cellz Puoint Label Redraw:  Position by SkD Sefttings ™ |
aE. Cancel |
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This defines the default file utilized for representation of coordinate geometry
and survey elements when visualization is utilized during an active coordinate
geometry session as well as the scale in which these elements will be
displayed.

By pressing the COGO Preferences button, the following dialog box is invoked.

Z COGO Preferences
iob [GPE] Dpen Mode:  Glueny v|

Juob [GPK] Directary: | Q.

COGO Input File Directony: | Q.

COGO Output File Directony: | Q.
W Redsfinition of Elements

[ Farce Redefinition O Upon COGO Activation

OF | Cancel |

The Job (GPK) Directory field specifies the location of the GPK file. If any of
the above directory fields are blank, they will default to the Working Directory
set in the GEOPAK User preferences dialog box (EFLHD’s preferred set up-
Kept blank as above shown directory).

1.4 - Setting Up Project Manager (Geopak)

1.4.1 - Project Manager Introduction:

Project Manager is a Geopak tool that associates a project with its respective
coordinate geometry job number, users, working directories and project files. Project
Manager provides the user with an easy workflow system that keeps records of
processes run throughout the design of a project.

You must first setup Project Manager in order to start your project through Geopak.
The use of Project Manager is required to create proposed cross-sections through the
Typical Section Generator (Using X30 criteria file).

o It is required to use the Project Manager for all EFLHD projects working
Z with MicroStation V8i and Geopak X30.
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Open a MicroStation design file. Invoke Project Manager by either using the
pull-downs Applications > Geopak > Road > Project Manager

e | Applications | Window  Help

GECPAK k| Deactivate GEOPAK |

M b
| P [ RroAD

|gnC.ﬁ.D 3 —

SURVEN
DRAINAGE
WATER SEVWER.
LAMNDSICAPE

v v v v v |W

Trainirg

About GECPAEK

B G viey

ROAD Tools

Project Manager |

Corridor Modeling

Site Modeling

Active Chain Conkrol

Element Attribukes
3PC AdHoc Attribuke Manager

User Preferences

Geometry k

Design & Computation Manager

Quantity Manager

Plans Preparation r
DTM Tools

30 Tools r
Cross Sections k

Ukilities

Help

< @A

-

=
a0

i

=l

-
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¢ When Project Manager is invoked the dialog appears as shown below. The
current directory is displayed at the top of the dialog box. Current project file is
displayed under the Project area. Project area showing blank mean there is no
existing projected at the displayed directory.

— Current directory
2! Project Manager is displayed

Projecks  Directory  Admin _
— e —

C CMNSPEMCER_MISCACADD_COORDtests, )
Existing Project N e . —_—
file display area Filter: | *.prj | Type: | Project V|
- Directories: ~ To navigate the current
- Empty spac.e ) [..] = directory structure area
mec:ms no existing [FDF's] = L=
project present at [projdbs] =1
the current [rddbs]
(4]
(] s
Job Humber: 212 IJrit System: English

Dezcription:

Roadway and Drainage Improvements for
Steinwehr Syvenue

i}
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GEOPAK V8i Basic

Project Tools

e There are four options under the Projects pull down, New, Edit, Delete and
Exit as shown below.

wi v reject Manager
Projects

e

NDirectory  Admin

SPENCER_MISCACADD_COORDtest! |
i Type:

Directaries:

]

[FOF's]

[projdbs]

[rddbs]

[#:]

(C:]

Job Mumber: 212 IInit Syztem: Englizh

Descriptian:

[ R |

[

R oadway and Drainage |mprovemnents far
Steirwehr Avenue

i}

e The New menu option is used to create a new project. The .prj file is stored in
the directory shown in the Directory path at the top of the Project Manager
Dialog box.

e The Edit option on the pull down menu is used to change any settings
associated with the currently selected project.

o The Delete option on the pull down menu is used to delete any project that has
been stored. The user highlights the project in the Projects list box and selects
Delete.

e The EXxit option on the pull down menu closes the Project Manager and writes
the settings to a resource file.
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Directory Tools

e There are two options under the Directory pull down, Create New Directory
and Current Working Directory as shown.

Projecks | Directory  Admin

Create Mew Directary. ..

Filke  Current Working Directory |

The Create New Directory option creates a new directory on your computer
within the current directory. If the Current Working Directory option is chosen,
the directory path in Project Manager is changed to that directory.

i Always select the Current Working Directory to access the Road
Project.

Administration Tools

e The Admin menu option is used to set a password on a project, if desired.

Projects  Directory | Admin
C:hTrainim

EFLHD does not create Passwords for Project Manager projects.

1.4.2 - Create a Project

Step |

o EFLHD suggests to Create a Project under your current working directory.
This is easily done by using the pull-downs on the Project Manager dialog,
Directory > Current Working Directory as shown below:

Page 1-10




EFLHD CADD Procedures Guide — GEOPAK V8i Edition

Chapter 1 -
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I} Project Manager

Projects | Directory | Admin

E Create Mew Directary. ..

R et
. Current ‘Working Direckary |
Filter: “.|., = .g_l,,, — ET b

Projects: |

Directories:
[]
[1587]
[Az-Builtz]
[CADD]
[CFL_test]
[projdbz] |

LInit Spztern: Englizh

[ [

Job Mumber:

D ezcriphion:

m

e Once the Directory is set, create the New Project by using the Project

Manager pull-downs, Projects > New as shown below:

) Project Manager,

| | Projects | Directary Adrmin —
| e 1! Create New Project E] E]
Edit. .. Project Name:?i | |I
Delete. ., ‘Working Directary: | | [select.
Projects: Directaories: 45 Job Number: Select
2 = gy ===n G
[E.‘.&DD] = Froject Description:
[Correspd]
[Driztribu]
[E-mail]
[Eng_Caord] |
Job Mumber: o
Description:

m}
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e Key in the Project Name, the Project Name can be any number of
alphanumeric characters.

e The Working Directory specifies the location of the project data files and
may be manually entered. In lieu of typing, the Select button may be clicked
and the appropriate directory selected.

Note - The Working Directory can be left blank if it is desired to have
all of the MicroStation and GEOPAK files in a single directory
(EFLHD’s default preference).

e The next field is for keying in the GEOPAK (COGO) Job Number or the
Select button may be clicked and the appropriate GEOPAK job number can
be selected.

Note - Each project should have one job number.

If the user is creating a new project that does not have an existing .gpk file
then the GEOPAK job number should be keyed into the Job Number field.
This is how a new .gpk file is created within Project Manager. If the user is
creating a new project that has an existing .gpk file, click on the Select button
and select the existing .gpk file. If the existing .gpk file isn’t visible in the
selection window then either the Working Directory is incorrect or the existing
.gpk file is not in the Working Directory.

Note - The Project Name specified is combined with a “.prj” extension
to create the main Project Manager set-up file in the working
directory.
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Step Il

e Select the Preferences button from Create New Project Menu, the GEOPAK
User Preference dialog box will appear as shown below:

1} User, Preferences JIE 3]
Unit S ystem: Ouiput frccuracy
Distance; | 99.12 |
Coordinates:
o : Station: | 9+39(9).12 |
Directior:
_ Angle Seconds: | 979'9.12" |
Statior; | 12+34 b
‘wiorking Directory: | | Q
[ Feature Preferences. . ]
[] Sheow thiz dialag at startup
[ COGO Preferences... ]
[ oF. ] [ Cancel ]

e Set the desired project related preferences. US Customary Unit specific
preferences in EFLHD are shown in the dialog boxes below.

o Keep the working directory and all the COGO preferences’ directory as
blank (EFLHD’s preferred setting preference).

Note - This section is already discussed in Section 1.3 User
Preferences.

e Select OK to close the Geopak User Preferences dialog box and Create New
Project dialog will come back again.

I} Create New Project 3IEL)
Project Mame: | BLRI 10(1] |
“working Directary: | | Select. .
Job Mumber; | 228 Select
e

Froject Dezcription:

Blue Ridge Parkway rehab. from 124+50 to 585+50

i}

e Type a short Project Description in the “Create New Project” dialog box.
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¢ When OK is clicked, the Project Manager dialog will appear as shown
below, highlight the .prj file and click on OK:

Projects  Directory  Admin

| CASPENCER_MISCACADD_COORDtest', |

Fitr Type:

Projects: Directories: ”~
BLRI 1001].pr L] =
[FDF's] N
[projdbs]
[rddbs]
(4]
[C] |
Job Mumber: 228 [drit Systerm: English

Drezcription:

i}

Step Il

Create a User

e Once a project is highlighted and OK is selected, the Project Users dialog
appears.

e Select Users > New from the pull downs as shown below..

| | Users
| Mew. .. |
Edit...

Delete, ..

IJzer Info
Full M ame:

Bassword O Code:

Exit

Dezcription:

i}
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¢ Complete the New User dialog similar to the illustration below and click on

OK:
Name:

Ful Mame: | Spencer Beals |

P Codei | 5B |

Dezcription:

]

Note — While there may be times when multiple users are required to
work on a single project, EFLHD policy is to create and use only one
user for one project when and NEVER use passwords in Project
Manager.

‘) Do you wish to define a password For this user?

e The Project Users dialog will appear similar to the illustration shown below.
Highlight the User and click on OK.
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Project Users: BLRI 10{1)-prj

Users
Uzer Info
el S Full M ame:
Spencer Beale
0OF Code:
SB
D ezcription:

o When OK is pressed the Project Manager Road Project dialog will appear
as shown below. Notice the Project name, the User name and Job # match

what was previously set up. L CEOPAK Job Numb
(o] umbper

Project N
roject Name User Name

I} Road Project: BLRI 10(1). prj

File Remember Options

EE&

User:}pencer Job #: }28 _
[ Select ] [ Define ] [ Port Wiewer ]

Working Directory; | |

[ working Alignment Influence Runs
Working Alignment | I titled |

Exizting | |
Ground & e )
_‘ Diraws Pattemn ‘_ Exizting Ground ‘ E=izting Ground Wertical

Crozz Sections Praofile | Alignrment

| I

Coordinate

Geometny |
Calculate Superelevation Propozed aD
| Superelevation Shapes Crozs Sections Models
Harizontal |
Alignment | |
I
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Road Project Dialog

e The top of the Road Project dialog box displays the Working Directory,
Working Alignment (if defined), User and GEOPAK Job Number. In
addition, a toggle for Working Alignment Influence Runs is also
supported. The bottom portion of the dialog box displays the various
processes supported during the design process. The small square in the
upper right corner will condense the dialog box as depicted in the graphic

below.
File pull down menu supports Close and Exit — Click this square will
Close — User is returned to the Applications dialog. expand/condense the
dialog box

Exit — Exits Project Manager.

enoject: BLRI 10(1). prj

Filz  Regember  Options ‘
DWDrki Directur_l,l:l \ | User: Spencer Job #: 228 L]
Worki igrimnent |nfuenceN\Ngs - -
worki S | Unitied \ | [ Select ] [ Diefine ] [ Port Wieswer ]
AN

dr can instruct the \

software to remember the

Auto Sink option can be enabled\
Project, User, or Road in

subsequent sessions. The Road Project flow chart sinks
behind all open views when any

Note: EFLHD prefers not to tool is selected from the flow chart.

Qlect any option here. / Once the tool is closed, the Road
Project flow chart will be brought to

the top of the view window. /
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1.4.3 - Create a Working Alignment

The concept of a working alignment enables the designer to organize a project and to
access project information without continually typing in the required information. On a
simple project, only one working alignment may be needed. However, on a more
complicated project, an unlimited number of working alignments may be defined. With
each working alignment, the designer can define associated data. The designer can
easily change from one working alignment to another by selecting the desired alignment
listed in the Select dialog. Once the working alignment is selected, all previously stored
data is utilized in subsequent processing. Three tools relating to working alignments are
located at the top of the Road Project box:

1) Select

2) Define button

3) Working Alignment Influence Runs (toggle on left side of
dialog box)

e Click on the Select button to create a new Working Alignment as shown
below:

I\ Road Project: BLRI 10{1).prj

File Remember Options

v nrking Dlireckaons !
< [] waorking Alignment Influence HED

whorking Alignment | Untitled |

| Uzer Spencer Jobih: 228 L]
( Select @D [F'u:urt"v“iewer]

e The Select Working Alignment dialog appears. Use the pulldowns and
select Run > New as shown below. Click on OK.

Select Working Alignment

| | Bun

Mew., .,

Timne

Copy... » 1241142012 11:51:18

Modify. ..

Delete

Dezcription
Untitled
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¢ The New Run Name dialog appears. Type in the name of the “Run” to
create. The Description field is optional. Click on OK.

Run Name: | INB |

Dezcription

e The Select Working Alignment dialog appears. Highlight the desired run
(you may eventually have several) and click on OK.

Select Working Alignment

Run
Mame Time:
121/202 1216:48
ntitled 12A11/201211:51:19
D ezcription

¢ Notice how the Project Manager (Road Project) dialog is now set to use the
Working Alignment “INB”, as shown below:

] Road Project: BLRI 10(1).prj

File Remember Opkions

Warking Directary: |

[ ] working Alignment I ce Runs
‘Working &lignmerk_ INE )
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e Click on the Define button. We are now ready to being “defining” everything
about the alignment that we want to use.

I\ Road Project: BLRI 10{1).prj

File Remember Options
warking Directory: | | Uzer Spencer Jobih: 228 L]
[] working Alignment Influence Runs

YWworking Alignment | IMB <©:IEHHE

e The Working Alignment Definitions dialog appears using the working
alignment “INB”.

2] Working Alignment Definitio/i: INB

Design File: | |q
Pattern Chain: | a
Shapes . _
Profile Wiew Begin Station: | |
Location End Station; | |

Crozs Section View
Exiztig Ground
Fropozed Finish Grade

DT

e Complete each of the required “Sections” of this dialog by clicking on each
and completing the fields. Required sections are Plan View, Pattern,
Shapes, Cross-Section View, and Existing Ground.

e You are now ready to begin the design.
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1.4.4 - Project Manager Process

]! Road Project: BLRI 10(1). prj ElE]E]
File Remember Options
.WurkingDirectDr_l,l: | | Uszer Spencer Jobf: 228 ]
YWorking Alignment [nfluence Buns
Select Drefi Port Wi
Working Alignment | IME | [ e ] [ = ] [ R ]
Ewizting
Giraund Draw Pattemn E xisting Ground Existing Ground Vertical
Crogz Sectionz Profile Alignment
Coordinate
Geametry
Calculate Superelewvation Propozed 3D
Superelevation Shapes Crozs Sechions b odelz
Haorizontal

Alignment

Plan Yiew

Plan Yiew

Design
‘ [uantities

T abular
Summaries

Plan & Prafile
Sheets

i ] 1 ()

Crozz Section
E arthuork, Shests
Limitz of Reports & #5
Congtruction [Quantities

The primary Project Manager dialog box is depicted above. The advantage of utilizing the
Project Manager rather than selecting functions directly from the Road menu is that
pertinent information stored within the Project Manager is automatically displayed within the
invoked dialog box. Therefore, job numbers, chain names, stationing, file names and
data associated with the project do not have to be typed in each time a dialog box is utilized.
However, if the user chooses to change the fields, they have that option.

Many of the Project Manager processes function identically to their corresponding dialog
boxes invocation from the Road menu. However, some of the procedures invoke the Select
Run dialog box prior to invoking the actual dialog box. The Select Run dialog box enables
the user to set up different options to use in alternative design choices or different typicals.
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1.5 — Create the Horizontal Alignment (GEOPAK)

There are many different, and acceptable, methods of creating horizontal geometry using
Geopak. Some are described as follow:

1. Coordinate Geometry (COGO)
2. Graphical COGO/Horizontal Alignment Generator (both are similar)
3. Store Graphics.

Any of these methods are acceptable to EFLHD. Regardless of the method used,
the final alignment must be drawn into MicroStation using the GEOPAK D&C
Manager, with the “V8_ENGLISH.ddb” (FLH) file. This will assure that the
elements are drawn with the correct symbology, matching the FLH standards.

1.5.1 - Coordinate Geometry (COGO):

This method allows the user to have more precise control over tangent bearings,
control point coordinates, etc., than with Store Graphics, if done properly. But the
disadvantages of these methods are the Commands for the command line and input
file methods are difficult to memorize, small adjustments are hard to make, and the
process is time consuming.

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. XXXX101.isa), where the i stands for input file.

Page 1-22




Chapter 1 -
GEOPAK V8i Basic

EFLHD CADD Procedures Guide — GEOPAK V8i Edition

Tool Bar consists of drop
down options and icons

8 UOperato B -
File Edit Element Yiew Tools
REZK T A @ &z -~ Do # %% PO
L v [ Browse |[531234  ~|[gga1z o~ << [[< ][> [ ]

COGO Key-in: y -
[

COGO Key-in: This field
enables manual entry of
COGO commands.

| I Output Display —
Window shows the

results generated by

\the commands. B,

1.5.1.1 - Steps to follow to create a Chain from Point A to B as shown:

_ TANS | B
s TR
TAN3 3"
T CUR3
%
TaNz A G
2
AT:&.N'I ’,ry/
e
Ll
Chain from Point A to Point B
Y (Northing) X (Easting)
TAN1 From Point(5000): 1500.000 1250.000 ---Point A

To Point(5001):  1500.000  1367.957
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CUR1 Radius=818.511

TAN2 From Point(5002): 1770.821 1976.230
To Point(5003): 2212.417 2373.845

CUR2 Radius=818.511

TAN3 From Point:  2473.161  2854.074  (5004)
To Point:  2518.881  3142.737  (5005)

CUR3 Radius=1432.394
TAN4 From Point:  2668.911 3591.129 (5006)
To Point: 2832.335 3898.485 (5007)

CUR4 Radius=1432.394
TAN5 From Point:  3000.000 4570.953 (5008)
To Point: 3000.000 5750.000 (5009) ---Point B

Step 1: Open the Coordinate Geometry dialog box by clicking on the Coordinate
Geometry button on the Project Manager flow chart as shown:

I} Road Project: BLRI 10(1).prj
File Remember Cptions

Wiorking Directory: | | User: Spencer Job it 228 _l
‘Working Alignment Influence Runs
Select Defi Part i
*warking alighment |INB | [ — l [ eme] [ Skl l

Euisting
Ground B | Esisting Ground Exiting Ground Vertical
Diraw Pattern - : -
Cross Sections Prafile Alignment
I/ .
Coordinate )
\ Geometry |
~—~" Calculate Superelevation Propozed 3D
Superelevation Shapes Cross Sections Models
Horizantal |
Alignment |
Plat Wigw J E arthuork Crozz Section
Design g Sheets
Plan Wiew Tabular
Quantities Surmmaries | |
Plan & Prafile Lirnitz of Reports & =5
Sheets Congtruction [uantities
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You can also select the Coordinate Geometry button on the GEOPAK main dialog box.

The Geopak Coordinate Geometry dialog box appears as shown below.

I} Coordinate Geometry Joh: 228 Operator: 5B EEE

File Edit Element Wiew Tools

REZ k+ &/ RO (R RS Dm0 ) Blnssin
[ Permanent isualization v | CL |v [Browse J[98123s  v|araaiz o[« |[<][> ][]

0GE Kepind || |~

Note - If you are using Project Manager, the 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.

Step 2: Store Points

To store a Point, follow Element > Point > Store from the Coordinate Geometry

dialog box.
I} store Point =3
Paint Name: | 5000 |
Ao Increment
Coordinates
Marthing: | 873064.08 |
Easting: | 182942005 |
O stafiorn [ ]
O Eevaion [ ]
O Plode [ ]
IF PomtCel: [ | Seale [ ]
1 Feature;
[F1 Description: |

Page 1-25




Chapter 1 -

EFLHD CADD Procedures Guide — GEOPAK V8i Edition GEOPAK V8i Basic

= Enter Point # (start with 5000)

= Check the Auto Increment Box

= Enter the Northing and Easting or use the DP button to data point in your
design file for the point data.

= Store Point

= Repeat until all from and to points have been stored. (ex.; You should have
10 points, starting from 5000, 5001......... 5009)

= Close the Store Point dialogue box.

Step 3: Store Chain for Tangent line

To store a tangent line for a Chain follow Element > Chain > Store from the
Coordinate Geometry dialog box.

I1) Store Chain From Elements E]__ E
Elietin e | Tan | Element Selection
[Stationdsls ~| 000000000 | Element Type:

Element List: Faint Mame:

5000 5001 | [<add| [s5001 |

[ Store Chain l

Chain name: Tan# (Starting with Tanl)

Toggle Begin Station to Station As Is

Under Element Type select Point

Point Name: Type in the points between which the tangent falls. (for

example: Tanl lies between 5000 and 5001, so type 5000 first and hit Add,

then type 5001 and hit Add)

= Store Chain

= Repeat until all tangents have been stored. (In all you should have 5
tangents, starting from Tanl, Tan2....... Tanb)

= Close the Store chain from Elements dialog box.

Page 1-26




Chapter 1 -

EFLHD CADD Procedures Guide — GEOPAK V8i Edition GEOPAK V8i Basic

Step 4: Store a Curve

To store curves follow Element > Curve > Store > By End Points from the
Coordinate Geometry dialog box.

! Store Curve By End Points [Z][5 (%]
Mame: | CLIR1

FI Statior; |

|
|
PC Point Mumber: | 50071 |
|
|

PT Point Mumber: | 5002
| Radius ~ | | a00

| Clockwise v|

[ Store Curve ]

Name: Cur# (Starting with CUR1)

Enter the PC point# (To-point of back tangent)

Enter the PT point# (From-point of ahead tangent)

Change PI Point to Radius, and enter the radius of the curve from above

given data.

= Choose clockwise or counterclockwise based on the direction of curve.

= Store Curve

= Repeat until all curves have been stored. (In all you should have 4 curves,
starting from CUR1, CUR2.....CUR4)

= Close the Store Curve dialog box.

Step 5: Store Chain for whole Alignment

Select Store Chain again follow Element > Chain > Store > From Element from the
Coordinate Geometry dialog box.

I\ Store Chain From Elements

Chain Name: | RCOGO | Element Selection
[Begin Station | [ 1000 | Element Type:
Element List Prairt Marne:
TAMT CURT TAN2 CUR2 TAN3 CUR 3 | 5001 |
T&N4 CUR4 TANS
[ Stare Chait

= Chain Name: RCOGO
= Change As Is to Begin Station and enter 10+00
= Set the Element Type (which is Point at present) to Chain and add TAN1
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= Now set the Element Type to Curve and add CUR1

= Continue adding all chains (tangents) and curves in the proper order.
(TAN1, CUR1, TAN2, CUR2, .......... TANDS)

= Store Chain

= Close the Store Chain from Elements dialogue box.

= Save this session. Go under File > File Utility in the Coordinate
Geometry window.

= Select Save

= Close the Coordinate Geometry window.

1.5.2 - Graphical COGO/Horizontal Alignment Generator:

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.

1.5.2.1 - Graphical COGO:

e  Graphical COGO can be accessed by selecting:
Applications > Geopak > Road > Geometry > Graphical Coordinate Geometry,
as shown below.

FZo- @& B-0-E-0-B-3-2-R-F
Applications | Window  Help

M3 2
i | ROAD b ROAD Tools
SignZAD 3 ITE N
Project Manager

SURNVEY 4
DRAIMAGE y | Corridor Modeling
WATER SEWER ] Site Modeling
LANDSCAPE Y| Active Chain Contral
Training Elerment attribukes

3PC AdHoc Attribute Manager
about GEOPAK

User Preferences

Geometry ¥ Coordinate Geometry

Design & Computation Manager | Graphical Coordinate Geometry
Quankity Manager Lavout Alignments Horizontal
Plans Preparation P Design Multicenter Curve

DTM Tools Store Graphics

30 Taols ] ' Auko Store Graphics

Lross Sections ' Subdivision Wizard

Utilities »

Lavout Profiles {YFI Based)

Hel
=P Lavout Profiles {Component Based)

Legal Description
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° Graphical COGO can also be accessed by selecting the icons from the main
Geopak Road tool box.

Graphical COGE0

1.5.2.2 - Horizontal Alignment Generator:

° Horizontal Alignment Generator can be accessed by selecting:
Applications > Geopak > Road > Geometry > Layout Horizontal

Alignments, or

e  Horizontal Alignment Generator can be accessed by selecting the icons from the
main Geopak Road tool box.

|H|:|ri2|:|nta| Alignment Generat-:ur|

W\ Horizontal Alignment Gene... [=](5][%]

File Design Tables  Tools

e The Horizontal Alignment Generator can also be accessed using Project
Manager by clicking on the Horizontal Alignment button on the flow chart.

Note - The Graphical COGO cannot be accessed directly from
Project Manager.
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N,

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.

1) Horizontal Alignment Gene... [= ][5 [%]

Tools

The User Preferences dialog is very useful. It allows the user to preselect the
Element symbologies for lines curves and spirals, as well as the symbology for
the “Modify” tool. This makes it very easy to distinguish the geometric
components from each other while laying out the alignment.

) Preferences JEJ

Cateqorny

Line Element :

E lement Spmbolagy
COGO Elernent Mames Curve Element :
Curve Dezign Tables
Spiral Dezign T ables

Turming Paths Construction Line ;

Spiral Element ;

Pl Aslignment Display
Pl Alignment D ezsign
Parameter Formats Grouping : | Hone
Dyrarnic Increments

Label Scale: | 1.00

!

Level sprmbology of COGO elements are
governed by their features.

1) An important thing to remember is that the components never have to be
drawn graphically in order to be manipulated later. COGO has several
“Visualization” options. It is possible to simply “Temporarily Visualize” a
component or components for manipulation or for storing the components as a
chain. Graphics just make the .dgn file larger and also limit you to the old
world of single precision. The Visualization options can be set on the COGO
dialog box. EFLHD recommends using “Temporary Visualization” until the
Designer is satisfied with the alignments. This way nothing is written to the file
before it is desired.

2) These symbologies are used only when the elements are NOT stored
directly to the GPK. To store the elements as simple, graphic elements (single
precision), the option, “Save as COGO Elements” must be checked OFF
under the category “COGO Element Names”.
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3) To specify the color of these elements for storing as COGO elements
(double precision).... Modify the .smd file via the Geopak User Preferences,
(Applications > Geopak > Road > User Preferences).

o In addition you may also set up your own naming convention for storing the
geometric components. This is done under the Category “COGO Element
Names”.

Under the Category COGO Element Names, you may setup your own naming
convention for Points, Lines, Curves and Spirals. If the names are left blank,
the software will default to the following naming conventions, using the “Next
Available” name concept:

Points...(1,2,3...)
Lines... (L1, L2,L3..))
Curves... (C1, C2,C3...)

Spirals... (S1, S2, S3..))

W\ Preferences SIEIE)

Categaory
Element Symbialagy

Save az COGO Elements

COGO Element Mames

Beqginning Element Mamesz

Curve Design Tables

Spiral Design Tables [] Point: | |
Turning Pathz

Pl Alignment Digplay [] Line: | |
Pl Alignment Desigh [ Curve : | |
Parameter Formats )

Dynamic Increments [] Spiral: | |

One very important option on this dialog is “Save as COGO Elements”,
(mentioned earlier). This is what differentiates between whether the components
will be stored as graphics (single precision) or as COGO elements (double
precision). To save the components directly to the GPK database and as double
precision, make sure this option is “checked”.

Note - The trick here is that the names you key-in will not take effect until
this dialog is “dismissed”.
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° Currently FLH/EFLHD is using the default Curve Design Tables setup by Bentley
(Geopak).

o Under the Category Spiral Design Tables, a set of files have been set up to
provide the user with an easy way to add spirals (using the AASHTO minimum
lengths) to a user defined curve radii or degree. For example, when laying out an
alignment with the new Geopak 2001 tools, the user simply keys-in a simple
curve radius or degree and the spiral length values are automatically populated
by accessing this “table” file.

EFLHD uses the Spiral Design Tables. To access the Spiral Design Tables, path
should be set to

“M:\ Engineering_Software\Cadd_resource_v8i\X_30\Standards\Bin\english or
metric”

1} Preferences 33

Cateqorny |
Element Symbology

COGO Element Names | | tandards'BindE nalishsSpiral_emaxf_|15Cust thl | C
Curve Design Tables

Spiral Design T able Indexed by Curvature

S piral Design Tables
Turning Pathz

Pl Ahignment Display
Pl Alignment Design
Parameter Formatz
Dyramic Increments

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. 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.
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1} Horizontal Alignment Gene... [Z ][

Design Tables
Symmetrical 3 Centered Curve

asymmetrical 3 Centered Curve
Symmetrical Taper Curve
Asymmetrical Taper Curve

i M: \ .. \Spiral_e... [5][0)[%]

File:

Selection : |15 mph 2 Lanes o |
R adiuz | Spiral | = |*"_\
600 0 2.2

500 0 24

450 0 26

400 0 28
350 0 30

200 0 34 o

Note - Currently EFLHD uses only the Spiral Curve tables (Metric and English).

° Under the Category Parameter Formats, the user selects the curvature type, as

shown below.

I\ Preferences

Loy I General

Elernent Symbology

COGO Element Mames

Curve Design Tables ' Deqes (A

Spiral Design T ables Direction Degree EEho]rd]

Turning Pathz g

Fl tilignment Display Pl Aligrment

Pl Alighment Desgign

Farameter Formats Pl Coordinates :

Dynamic [ncrements Distance - | Pl ta PI -
Spiral Parameter ; | Length A

° Under the Category Dynamic Increments, the user selects the Increment

adjustment Values, as shown below.

If “checked” the option Activate PageUp/PageDown shortcut keys will allow the
user to increment the elements during design by using the PageUp and

PageDown keys on the keyboard.
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I\ preferences AIE
Lelicep, I Increment ¥ alues
Element Symbology
COGO Element Mames R adius : Degree: | 10000
Curve Design Tables .
Spiral Design T ables Uffset: Ratio :
Turning Paths Length : A
Fl alignment Digplay Angle: [10000

Fl tlignment Dezign

Parameter Formats
Round ta Even Increment

Activate Pagellp/Pagelown shortout keys

D yhannic Increments

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

1! Horizontal Alignment Gene... [=][5](%]

File Design Tables

Lines [ Curves

Alignment Tools ]
Curve Combinations

o .
Spiral Combinations /é} " t !(? \E\

Complex Transitions

alignmenk
Manipulake

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

Note - Using these tools to set a horizontal alignment, if done

properly, is just as accurate as the traditional command line in COGO.
This process is slower than using store graphics.

1.5.2.3 - Examples of using the new Horizontal Alignment Generator...

e First of all COGO must be running for this to work. No need to worry about
this though, because the software prompts you for a COGO session if you
don't already have one active.

e Check your Horizontal Alignment Generator User Preferences settings as
explained earlier to make sure that you have correctly selected all of the
desired settings.
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e Check to make sure that your Spiral Design Tables are pathed
correctly. These tables aren’t actually necessary, but make it much easier
when using spirals and making sure that you are using the minimum spiral
lengths for the appropriate design speed and curvature. The path (for office
workstations) should be set to
M:\Engineering_Software\Cadd_resource_v8i\X_30\Standards\Bin\english.

Browse to this directory and select the appropriate table file.

I\ preferences

Category |
Element Syrmbology

COGO Element Names| | tandands\BindE nolishAGpiral_emanf_SCust thl | Q
Curve Design Tables

Spiral Design T able Indexed by Curvature

Spiral Dezign Tablex
Turning Paths
Pl Alignment Dizplay

Spiral Curve Design Table - M:\Engineering_Software\Cadd_resource_vBi\X_30\Standards\Bi... [7][%]

Pl &lighment Design Lack e | 3 engleh Y ofFE 5
Parameter Formats 3 Eme Size | Type Date Modified
Dywarmic Increments ! Bl 5pial_emax_LiSCust.thl 7KE Microstation Calor T..,  3/16{2006 748 AM
tp Recent ‘iSp\raI_emaxs_USCust.tbl 10KE  MicroStation Color T...  3f16f2006 7:45 AM
Doctierts 1885 5piral_emaxé_USCusk kbl 11KE  MicroStation Color T..,  3/16/2006 7:45 AM
dﬁSp\raLemaxlUfUSCust.th 13KE MicroStation Color T...  3/16/2006 748 AM
EﬁSp\ral_emaxl2_USCust.th 14 kB MicroStation Color T...  3/16/2006 7:45 AM

-
A
5

g

My Documents

<

My Computer
Q File name: E; iral_ef V‘ L Open ]
MyNetwork | Fies of ype: | Color Tables [t v [ canee |

e Select the Main tool box from the Tools pulldown (as shown previously).
To place a typical Spiral Curve Spiral (SCS), (most common way):

e Make sure that “Temporary Visualization” (my preference) has been selected
in COGO.
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o Create the entry and exit tangents, using the Store Line by 2 Points tool.

I\ Coordinate Geometry Job: 228 Operator: SB

File Edit Element Wiew Tools
LS RO R DT A % %0 [ B oine
v [Bowss J[saiz: v[egatz o[« ][] ][]

COGO Key-in: | [

Disable Visualization
Temporary Yizualization

¥ Pemanent Visualization

e Select the Place SCS (Intersecting Elements) tool. Identify the tangents,
(follow the on screen prompts). Once the second tangent is identified, the 3
elements of the SCS will appear (as keyed-in in the dialog). To “Modify” the
length values, you may highlight one of the length fields and use the little
arrows for increasing or decreasing the values. Setting the Increment Values
was explained earlier (above). The position of the SCS can be easily warped
into place. When you are satisfied with the location of the SCS...simply data
point the screen. If you had “Save as COGO Elements” toggled ON, those
components are now stored in the GPK database.

3

'~
an e "( ‘r""-n. T
/ % Place SCS (Intersecting Elements) [2](5][]
\\ Ciegign Table : |15 mph 2 Lanes !‘"

\\ Entry Spiral : | 50.000000
\\ Radiuz : | 1000 v v i f
\\ Exit Spiral : | 50.000000 f’

[] Loap [Exterior Canstruction) ;

<

4 4 L)

Tuncate i | Bath V| !
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Storing these components as a chain is much easier with Geopak V8i. Even
though they are not actually drawn graphically... Geopak can see them. To
store (for example) these 5 components as a chain, invoke the Geopak Store
Chain tool.

Alignment Tools

Alignment  [¥]

07 7Y S

With Geopak V8i Store Chain there is no need to continuously click until all of
the elements are collected. Simply complete the dialog with the Chain Name,
Begin Station etc... and data point any component that is visualized and
accept it with another data point. All adjacent components will be considered
for the chain. You will see several small arrows pointing in a direction. These
directional arrows are asking you if this is the direction that you want to store
the chain stationing. If this is not the direction, simply click reset and the
directional arrows will switch... or as some in the South say...."swap”. Once
the arrows are pointing the right direction, data point the screen again. The
components are now stored as a chain.

% Store Chain
id; MBI
Begin Station: | 10+00

Oppozing Element:
Max Gap: | 0.010000

You may have noticed that on the Store Chain dialog there is an “Opposing
Element” option. The options are Transpose and Create. These options are
given because sometimes the components may not be stored all going in the
same direction. When you store the chain at a direction and some of the
components were stored in the opposing direction, you have the option to
have Geopak Transpose those offending elements or Create new elements
instead leaving the original ones alone... | would recommend using
Transpose and keep the GPK file smaller and cleaner. The recommended
Max Gap setting for a metric design is 0.01 and for English design is 0.03.
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Another tool available with Geopak V8i... is the Complex Element By PI, which allows the
Designer to place a Dynamic Alignment... This tool allows you to pre-select geometric
values and design “on the fly”. Give it a try.

Under the Tasks Bar > Civil Geometry Workflows > Complex By PI.

) D01 -NAMA1T(1)_wrk. dgn [2D -

3]

% Complex Element By... [2][5 ][]

100.0000 ]

Back Transition ~

Enter in the desired geometry

ahead Transition - and dynamically place tangent /

cae ||| curve combinations.

i A R 4

82,

==

X bl B 506 ‘

U2 road Workflow

% Right of Way workflow

]

sl

B survey workflow sl
B Site Workflow ol
il

sl

@

~

T Drainage Warkflow

W™ Water & Sewer Workflow

“¢ Drawing

10205 | e )

:;:.;.Z Fradius N | Change radii, lengths, curve
B — types on the fly Whlle data
e pqmtlng to graphically create an
= ’ alignment.

A Data Acquisition

Ilse Feature il

Feature Definition

A5 DTM Tools
2 road Tools

@ Plans Prep & Quantities

4 Landscape Tools

SIS KA KR R K

1 Gestschnical Tosls

@ - G) - \. B %= LIS _Sur_ft

> Enter First Pl

To Modify the Visualized elements:

Alignment Tools

SET LN

Manipulate

a ‘

SR
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Visualized elements can be further manipulated using any of the 4 “Manipulate” tools.

Move Plan View Element
Rotate Plan View Element
Extend Plan View Element
Delete Element

It is very important to mention that visualized elements cannot be deleted from the GPK file
with the normal MicroStation “Delete Element” tool. That tool only deletes elements that are
written to the design file. To delete these visualized elements, use the “Delete Element” tool
on the “Manipulate” tool box. Of course these elements can also be deleted via COGO key-
ins or COGO Navigator.

To View the Output Listing

e There are two ways to do this. After the alignment is stored, activate the
COORDINATE GEOMETRY dialog box.

e At the top of the COGO dialog box type DES ALI [chainh hame].

e This produces an output listing.

e At the top of the COGO dialog box type DES CHA [chain name].

e ...or... use the COGO pulldowns, Element > Chain > Describe/List/Print, select
the chain and press Describe.

e This produces the normal GEOPAK output listing.

NEXT...To actually print a hard copy of this alignment, at the top of the COGO dialog box,
type CLEAR, press ENTER, type DES ALI [chain name], press ENTER, or DES CHA [chain
name], press ENTER, and type OUT [filename], and press ENTER. These same
commands are also available from the “Coordinate Geometry” dialog box “pull downs”
located at the top of the dialog box.

To display the alignment graphically, (for Final plans) see Display the Horizontal Alignment.
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1.5.3 - 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.

e 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 | wWindow  Help

Map 3

N ROAD * ROWD Tools
ign
SITE »
Project Manager

SURVEY ]
DRAINAGE p Corridor Modeling
WATER SEVWER ] Site Modeling
LANDSCAPE * active Chain Control
Training Element Attributes

3PC AdHoc Attribute Manager
About GEOPAK

User Preferences

GEOometry b Coordinate Geometry

Design & Computation Manager Graphical Coordinate Geometry
Quantity Manager Lavout Alignments Horizonkal
Plans Preparation ¥ Design Multicenter Curve

DTM Toals

Store Graphics

3D Tools 3

= Auko Store Graphics
C Secti ¥

LIRSS SBCHons Subdivision Wizard
Ltiities 3

Lavouk Profiles (WPI Based)

Hel
Seh Lavout Profiles {Component Based)

Leqal Description
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Or by selecting the icons from the Geopak Road > Horizontal and Vertical
Geometry tool box as shown below:

e 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  [=](0](%]

Setkings

Job Q
Operator Code:

| Chain v | | MaIN |

Eeginning Paint:

Beginning Station; | 10+00 |

Mode: | Complex Chain  » |

|0 Elernent Store

Advantages —

N,

Uses simple MicroStation commands to layout alignment, adjustments
to alignments are quick, and the only point numbers used are on the
alignment (usually just the first and last).

Disadvantages —

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

2. 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.
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To display the alignment graphically, (for Final plans) see Display the Horizontal
Alignment Section 1.6.1.

1.6 Display the Horizontal Alignment And Drawing Other Plan Features

1.6.1 - Display the Horizontal Alignment

Geopak’s Desigh and Computation (D&C) Manager is the tool that automates the
display the Horizontal Alignment through the use of a hierarchical database, .ddb,
containing information about each element of the horizontal alignment display to be placed
within a set of plans. The .ddb file in use at EFLHD can be found at:
M:\Engineering_Software\Cadd_Resource_v8i\X_30\Standard\DDBS\English\V8_English.ddb

e Access the D&C Manager by selecting the MicroStation pull downs:
Applications > Geopak > Road > Design & Computation Manager as shown
below

Applications | Window  Help

Map 3

soncAD b |_ROAD P ROAD Tools
ign
SITE [
Project Manager

SURYEY >
DR AIMNAGE y | Corridor Modeling
WATER SEWER. [ Site Modeling
LANDSCAPE ¥ Active Chain Control
Training Element Attributes

3PC AdHoc Attribute Manager

About GEOPAK
Ao User Preferences

Geormekry 4

Design & Computation Manager

Quantity Manager

Plans Preparation 3
DT Tools

30 Tools 3
Cross Seckions 4
Ltilities 4
Help
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° Or can be access from the Road Tools icon as shown below:

) Design and Cnmputatinn Manager

Help

Eﬁhjﬁ *&@] ?-h.'

-

g E nigineeri waretCadd | w3045 tandardzhD DB SYE nglish's
=1 EH.-'l‘-.lNS.-"F' ElFl

£ MYBa& Applications

0 3PC

£ Pay_items

[ Define_dgn

[ Proposed
771 Plan Wiew Nverides

8 _English.ddb

(5

Note - The EFLHD .ddb file is already attached through project configuration
setup. If EFLHD’s D&C Manager is not attached as shown above, then change
it through File > Open > and select the

M:\Engineering_Software\Cadd_resource_v8i\X_30\Standard\DDBS\English\V8
_English.ddb

e Inthe “Design and Computation Manager” dialog box, Select CL Proposed
Centerlines/Baseline as shown below:

I} Design and Computation Manager

File Edit Settings Fawvorites Help

‘@“id‘?_éi '? h

& b \E ngineering_SoftwarehCadd_resource_wBiv_300Standarn
[ CHAINS/PROFILES
1 wFL
[ CFL/EFL

= CL Proposed Centerline/B azeline
g DPROF Design profile
ﬁ EXPROF Exizting ground prafile
iy LT Low Profile
& RT Low Profie
d PLINE Staked line

£ MWBA Applications

=3 3FC

1 Pay_items

£ Define_dagn
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e Single click on Draw Plan & Profile ... as shown below:

W) CL Proposed Centerline/Baseline

[] Place Influence
Adhoc Attibutes katch Point Text ]
Hew Element Oy Diraw Plan & Profile l

o Key in or Select the Job Number ... as shown below and click on OK (in both

dialogs):
Job Mumber

Open Job GPE files |
{iob228. gpl

L ok ] [ Eancel]

Note - This step (shown above) will not be necessary if the Project
Manage is open.
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Display the Chain Information:

e Toggle “Element Type” to Chains ... as shown below:

! Draw Plan & Profile )

Item: | CL Proposed Centerine/B aseline |

Element Type: || Chains w | Label Scale: | 100 [

F.ep-in Points: |

< Select Chain i) Draw |

Line Direction Labels
[] Line Length Labels

[] Line Labels Only

Curve Labels

Curve Data

[] Curve Labels Drily

[] Place Curve Data by DP
Spiral Labels

Spiral Data

[] Spiral Labels Only

[] Place Spiral Data by DP

o Setthe Label Scale as your Plan sheet scale.
e Select the chain you want to display with a single click shown inside the circle.
Alignment information will display onto MicroStation file.
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Annotate the Horizontal Alignment:

Again toggle “Element Type” to Stationing ... as shown below:

I\ Draw Plan & Profile

Iberm: | CL Proposed Centerline/B aseline |
Element T_l,lpe:l Stationing vl Label Scale:

T Select Charnto Draw
< RAMP ) Tick Marks
B Tick Mark Stations

PCAPTATS/CS/SCA5TAP Labels

[] PI Labels
Small Ticks
| Ticks Left; Labels Left v|
Large Ticks
| Ticks Left; Lahels Left v|

Contral Point Labels

| A Per Preferences V|

Set the Label Scale as your Plan sheet scale.
Select the chain you want to display with a single click inside the circle shown above.
This will annotate your alignment stationing.

1.6.2 - Draw Widening And Other Plan View Features for X30 Criteria (Geopak)

To develop roadway features representing the proposed roadway to be recognized by
Proposed Cross Section tool as set in X30 Criteria files, two specific GEOPAK
tools will be utilized: D&C Manager to determine element symbology and Draw
Transition to place the elements between specific pairs of stations offsets.

The D&C Manager is a tool that allows the user to standardize graphics elements
(symbology) for drafting. FLH has developed a database (V8_ENGLISH.ddb) for D&C
Manager. It is used to draw the elements which have preset standard symbology of
the elements according to X30 criteria input file (especially for proposed cross
section).

The Draw Transition tool draws a line/curve based on a beginning station/offset and
an ending station/offset relative to a selected chain. Use of this command includes
road widening, edge of the pavement, shoulder, curb &gutter, retaining wall location,
guardrail; curve widening, lane transitions and roadway stripping.
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Step |
In your “wrk” file;

e Access the D&C Manager by selecting the MicroStation pull downs:
Applications > Geopak > Road > Design & Computation Manager as shown
below.

applications | Window Help

::iCAD : | :f:-:D : ROAD Tools
Project Manager
SURVEY k
DRAIMAGE y | Corridor Modeling
WATER. SEWER. 3 Site Madeling
LANDSCAPE F Active Chain Contral
Training Element aktributes

3PC AdHoc Attribute Manager

About GEOPAK,
- User Preferences

Geomekry »

Design & Computation Manager

Quankity Manager

Plans Preparation 4
DTM Tools

30 Tools 3
Cross Sections 4
Ltilities 3
Help

. Or can be access from the Road Tools icon as shown below:

Note : The V8_ENGLISH .ddb file is attached through project
configuration setup. If FLH D&C Manager is not attached as shown
above, then change it through File > Open> and select
the”V8_English.ddb”.
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e Five Categories are used to group and classify the features and items used in
creating construction drawings. Define_dgn category is used specially for
drawing X30 Criteria elements. This category contains two sub-categories:
Proposed and Existing category. The sub-categories break down each
classification into more specific items, such as Widening, Plan View Overrides,
etc are the subcategories of Proposed category. Within a category, the
individual items that are included are designated according to the process that
they will be used for. This hierarchical data structure functions much like a
directory. Double clicking enables the user to move up or down within the
database as shown below.

I} Design and Computation Manager BE&E
File Edit Settings Faworites Help

g id 'qt

& pd:MEngineening_Softwareb\Cadd_resource_v8ih<_3045tandards D DB SAE nglizhhh #
23 CHAINS/PROFILES
£ MvBA Applications
1 3PC
3 Pay_itemns
= Define_dan
[ Proposed
23 Plan View Owverides
(= Widening
B Prop. Pavement 'Widening [ser defined supelelevatlon]
B Prop. Edge of Widened Shape [same « g pe]
B Prop. Edge of Widened Pavement [Use with 3F| [lehab] typical OMLY)
B Prop. Shoulder] Widening [Aooregate shoulder, user defined slope)
Prop. Shoulderz YWidening [&garegate shoulder, zame slope az shape]
£ Curbs & Paved Ditches
3 Guardrail & Concrete Barriers
23 walls
23 Slope Stakes, RP: and Clearing
23 Right-of-w'ay
£ Medians
Approach Road Match [Vertical tie to existing ground)
Switchback Match Line
Sidewalk [edge) d

o In the “Design and Computation Manager” dialog box as shown above,
Select Prop. Edge Widened Shape (same cross slope as shape). The
second dialog box appears as shown below:

1! Prop. Edge of Widened Shape (sa... [= ][0 |[%]

Place Influence
[] Adhoc Attributes
[ ]iMew Elernent Orly: [ Drraw COGO Element ]

o Select Place Influence option as shown above.

When the Place Influence toggle is activated, elements are drawn using the
level, symbology and attributes as defined in the GEOPAK database.
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Step Il

e Toinvoke the Draw Transition dialog, select Application > GEOPAK >
Road > Plans Preparation > Draw Transition or select its icon from the

GEOPAK Road tool palette as shown below.

o The Draw Transition dialog is shown below.

1) Draw Transition

E]
Jab Q
Chair: » If
Begin Station: | 50+00.00
Begin Offset: | 10.000000 B)
E7+5E.E3
End Offset: | 10.000000

[ Drraw ]

¢ Fillin the Draw Transition dialog with the information for the transition. This
includes the Job number, the reference Chain, the desired Beginning
Station, Beginning Offset, and Ending Station and Ending Offset then
click Draw. This will draw the elements you have selected in the D&C

Manager.

To draw another element, select the element in D&C Manager and fill the
Draw Transition dialog for Beginning Station, Beginning Offset, and Ending
Station and Ending Offset as required for the specific element and then click

again Draw.
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Draw Transition utilizes standard surveying convention for
offsets. A positive offset (i.e., 55.0) would be to the right, while a
negative offset (i.e., -55.0) would be to the left, of the chain.
Orientation is according to the direction of stationing.

N,

1.7 - Create/Draw Existing Ground Profile (Geopak)

There are two methods available for creating and storing an Existing Ground Profile;
Traditional Method and a Draw Profile Tool Method. Any of these methods are
acceptable to EFLHD. Regardless of the method used, the final alignment must be drawn
into MicroStation using the “V8_ENGLISH.ddb” D&C Manager file. This will assure that
the elements are drawn with the correct symbology, matching the FLH standards.
EFLHD’s preferred method i.e. Draw Profile Tool Method is explained in the
following section.

1.7.1 - Draw Profile Tool Method (EFLHD Preferred Method):

The Draw Profile Tool Method allows for not only storing the ground profile into COGO,
but also the ability to draw it (graphically) without actually going into the Design and
Computation Manager directly.

You must have a horizontal alignment (Chain) stored in COGO and a .TIN file.

e Create a new DGN file for the Profiles using “Sur_ft2D.dgn” seed file.

e Rename this file according to the EFLHD Naming Convention (e.g. 01-lop10(2)_pro.dgn).

¢ Open a MicroStation design file and invoke the Draw Profiles tool via the pulldowns,
(as shown below):
Applications > Geopak > Road > Plans Preparation > Draw Profiles
... or use the Draw Profiles icon, (as shown below):
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¢ When the dialog box (below) appears, Select the Job Number and Chain. You'll
notice that unless you already have a profile cell placed in the design file, all fields
will be ghosted out except for the 2 icons to the right of the Job Number and Chain
fields. You must place a profile cell before you can create a profile.

1\ Draw Profile E

File Edit Update Options
Job Mumber: @ ﬁ' Label Seale; [ 0000000
Cirain, [
Sutaces | COGO | Projection |
T_l,lpeJ_Name |Disp|aySettings | Dran
|
L]
X
i
Detailz
Q
ethod
Dizplay Settings Filter Tolerances
B | oo 0300
Featue: |EXPROF é Wariance: [ 0.1000
Station Limits Dffsets
Beagin: | 0.0000 e Harizantal: | 00000
End: | 0.0000 b Wertical: | 0.0000
void

1.7.1.1 - Create Profile Cell

e Click on the Dialog Profile Cell Control icon as shown below:

File Edit Updake Options

Job Number: '@ ﬁ Label Scals:
7 v

Surfaces l COGO ] F'ru:uieu:tiu:unl

|Dialng Profile Cell Cu:untru:u||

TypeJ_Name | Dizplay Settings | Dran
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e The Profile Cell Control dialog appears as shown below. Click on Place Profile Cell:

I Profile Cell Control
Active Chain: §|5E1E]

Microstation File Station Elevation  H. Scale V. 5cale Gap |

'|Place Profile Cell

¢ The Place Profile Cell dialog appears (shown below) along with the Profile Cell
attached to your cursor awaiting placement.

e The beginning Station should populate automatically. The Horizontal and Vertical
scales are normally set as shown below for 10H and 1V scale with No Gap. The Top
Elevation and Bottom Elevation of Cell Range are set according to profile
minimum or maximum elevation range.

% Place Profile Cell

Station; | H0+00.00
Elevvation: | 40.0000 < Origin Elevation of the Profile cell

Horizontal Scale: | 10.000000
Yertical Scale: | 1.000000

Cell R ange : Gap

TopElevstion s | [G0.0000 <Elevation range can be gotten from the
| Botlom Elevation v/ 400000 | |contour lines elevations.

e Once the dialog is completed, data point in your design file somewhere where the
profile cell won't interfere with other previously drawn graphics.

228

RAMP
5000.000000
40

10

1

NOGAP

Note - The profile cell origin should look similar to the graphic shown above.
The profile cell text parameters are set by the active MicroStation text
settings.

e Close the Profile Cell Control dialog box.
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1.7.1.2 - The “Surfaces” Tab:

The Surface tab defines the surfaces utilized as source data when drawing profiles.
Multiple surfaces from a variety of sources can be drawn in a single processing. Each
surface to be drawn must be added to the list box.

e Select the Surface tab in Draw Profile dialog box after the Profile Cell is established,
the dialog box dynamically changes as shown below.

File Edit Update Options

Job Humber: @ ﬁ Label Scale:
Chair.

Surfaces I CoGO ] Proiection]

Type| Marme | Display Settings | Draw |
|
X
L
Details
| 200411 24dm_vGitin | @
Method:
Dizplay Seftings Filter Tolerances
| By Feature ~| [ET—— Horizontal
Feature: | EXPROF v | oy Variance:
Station Lirnits Offzets

[] Begin | 50+00.00 b Harizontal: | 0.0000
F1 End: | 67+EE.E3 Wertical: | 0.0000

[] Void

e Select Label Scale according to the Plan sheet scale for the texts size (e.g. 100 for
100 scale Plan Sheets).

e On the Surfaces tab as shown above, select the folder icon in the Details area, and
then select the .TIN file to cut the profile. Set the Method to Triangles (This instructs
the software to compute elevations at each location that the chain intersects a
triangle leg from the TIN).
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o Use By Feature mode in the Display Setting area of the dialog box. Click the
paintbrush icon and select the item “EXPROF Existing ground Profile”from the

D&C Manager .

Detailz
| 200411 24ckm_vBitin | o
Method: I} Select Design & Computation Payitem ... [Z][B][X]
DEFEY R & File Edit 3Zettings Faworites Help
By Feature S R Horiz
Feaue: BXPROE iy val g id Lok [ Clese |
Station Limits Offsets . " y
&= hAE Soft MCadd Bit_30%5tandard
O Begn . Horoortal @EHE?E;?;;QD—HDLEEEE add_resource_wBike_ andardz
[F End: i Vertical £ WL
; [ CFL/EFL
Vioid
[ v é CL Propozed Centerline/B azeline
& DPROF Design profile
= EXPROF Exizting ground profile
e LT Low Profile
& RT Low Profile
& PLIME Staked line
£ MYBA Applications
=1 3PC
1 Pay_items
21 Defineg_dgn
o Press OK.

Click the Add Surface Settings icon to add the profile to the list box as well as draw
the profile into the MicroStation file.

Diraw I

]

><|.ﬁ.u:||:| Surface Setkings

fs:

e The final setting on Draw Profile for Surface tab is as shown below. The
recommended Filter Tolerances in EFL should be left at the default values of

Horizontal=0.30 and Variance=0.10.
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File Edit Update Options
Job Mumber: &;63 ﬁ' Label Seale: | 100.0000
Chair: | PP v
Surfaces I coGo I Proiectinn]
Type | Mame Dizplay Settings Draw
I e E
X
L=
Detailz
| 200411 24dm_vEitin | Q
Method
Dizplay Settings Filter Tolerances
| By Feature v| [ — Horizontal: | 0.3000
Feature: |EXPROF v | Wariance: | 01000
Station Limits I&v: EZ_GEO_Grnund_Prc'FiIe
o
[[] Begin: | 50+00.00 Lo 00
O End: | 67+BB.63 Wik 1 0o
[]#%ad | ———

Note - Use the following icon as shown below to store an Existing Profile in
COGO, though it is not required to display into your MicroStation file in

EFLHD.
I} store Profile SIENS
Profile Mame: | exis] | [ Select ]
Dirane | Store Profile in GPK
] [] Create Input File
Operator Code I:l
> File: Marme: |:| File:s
o
Create ] e——————
|Stnre Surface in Cogol

e Software now will display your Existing Profile in your design file.
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1.8 - Create Proposed Vertical Alignment (Geopak)

There are two ways to create proposed Vertical Alignment graphically.

1.8.1 - The “VPI Based” Profile Design Tool:

e Select the Vertical Alignment button on the Project Manager dialog box as shown
below:

I\ Road|Project: BLRI 10(1). prj

File Remember Cptions

Warking Directory: | | User. Spencer Job#: 228 L]
Wiorking Alignment Influence Runs
G [ Select ] [ Define l [ Pt Wiewer ]

“Working Alignment | INE |

Euisting | |
Ground . — -
_‘ Draw Pattern ‘_ Existing Ground Exizting Ground ertical

Crozz Sections Prafile Alignment

Superelevation Fropozed 3D
Shapes Cross Sections Models
Harizontal |

Alignment |

Plan ‘igw J 4‘ E arthuwork

Coordinate
Geometry

Calculats
Superelevation

Crogs Section

Design Sheets
Flan View Tabular
Quantities Summaries | |
Plan & Prafile Lirnits of Reports & xS
Sheets Canztruction Quantities
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Or

Select APPLICATIONS > GEOPAK > ROAD > GEOMETRY > LAYOUT PROFILES
(VPI Based) or from the Road Tools icon as shown below:

HET] Q
Operator Code:
PGL Chain:

Lozation and Scales

Huarizottal S cale:
Yertical Scale:
Reference Station:
Reterence Elevation:
:

v E

5]

AF i &

Profile Cell
| DrawCellatxy | | Identity Cel |

[ ok ] ’_ Cancel ]

o Most likely... if you're at this point in your design, you have already extracted a
ground profile and have it displayed graphically. Click on Identify Cell, data point the
cell, click on OK.

e This will invoke the GEOPAK Profile Generator as shown below:

) Profile Generator, (K Value Table: KValues_2004english.kvl)

|| File | Tools

| Preferences. ..

Profile Cell Settings. ..

Sialion; | [oif ]
Elevation: | [or |

K Walue Table...

Load Profile. ..

<4 Ingert m Delete Inzert »»
Save Profile -

Save Profile As...

Clear Profile

Draw Profile

Exit

Page 1-57



Chapter 1 -

EFLHD CADD Procedures Guide — GEOPAK V8i Edition GEOPAK V8i Basic

e From the pull down menu, select File > Preferences.... This invokes the
Preferences dialog as shown below:

Elevation [ncrement: _
Length Increment:
Grade Increment:

{ Maintain Curve Length v
[] Hold Vertical Curve
[] indow Center Current %Pl

[ [1]8 ] [ Cancel ]

This is where you set the preferences for dynamically laying out the profile. User
has the option of selecting Maintain K Value or Maintain Curve Length. We
typically select Maintain Curve Length. When finished, click on OK.

e From the pulldown menu, select File > K-Values Table. This invokes the K-Values
Table dialog as shown below:

I\ K Values (K Value: KValues_2004english.kvl) BEE3]

File

Speed | Sag Minimum | Sag Masimum | Crest Minimum | Crest Maximum |2
3h 43.0 43.0 29.0 29.0

40 B4.0 B4.0 440 440

L 79.0 9.0 E1.0 E1.0

50 96.0 96.0 a84.0 4.0

55 1150 1150 1140 114.0

g0 136.0 1360 151.0 151.0 =
£5 157.0 157.0 1330 1330

il 181.0 181.0 247.0 247.0

il 206.0 206.0 H20 N0 -
a0 231.0 2310 3840 384.0 v
| &0 | 2310 | 231.0 | 384.0 | 384.0 |

[ oK. ] [ Caricel ] [ Add ] [ Delete ]
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e Using the File pulldown, select File > Open and browse to the folder
M:\Engineering_Software\ Cadd_resource_v8i\X_30\Standards\Bin\english\ and
select the appropriate K-Value table. Press Open as shown below. Press OK on K
Values dialog.

i K Values (K Value: KValues_2004english.kvl)

File

Speed | SagMinimum | Sag M S - . . -

Y 290 a0 K Value - M:\Engineering SoftwarelCadd_resource_wBi\X_30\Standards\Binlenglish}

40 g4.0 G4.0 Lookin: | £ englsh v o rE o
45 3.0 7.0 N ) dified

B0 9.0 950 @ ameI — Size: Type.I Drate Mo ||e.,

£e 1150 115.0 y | kvalues_2004english. ke 1KE KVL File 1022002 2:40 PM

y Recent

g0 1360 1360 Documents

E5 157.0 157.0 -

70 181.0 o [

7a 206.0 2060 Desktop

an 231.0 230
| a0 [23.0 | 2310

[ oK. l [ Cance My Documents

@

My Computer
Q File name: A | [ Open ]
My Network, Files of type: w | [ Cancel ]

e The GEOPAK Profile Generator is shown below (with the K-Value table
“Kvalues_2004english.kvl” selected):

I} Profile Generator (Active Profile: PRORAMP, K Value: KValues_2004znglish.kvl)

File Tools
Station: Station: | 51453 65 [of ~] Station;
Elewation: Elevation: [17.27 | o v Elewation:

Fud Grade: | 1.3858
Length: | 34275

Back Grade: | -0.2740
Length: | 15365

[ <4 Inzert ] [ Dyniamic ] [ Delete ] [ Ingert > ]

| Symmetrical Vertical Curve v|

Speed: L [131.04
Statior: | 50+88.13 LP Statior: | 51+09.76 K: | 78.9489 Station: | 52+19.17
Elewation: | 17.45 LP Elewation: | 17.42 55D: Elevation: | 1817
Previous | 1 |i | L| 5 Mext

e To begin using the GEOPAK Profile Generator, click on Dynamic and snap to the
beginning of where you want the profile to start. This would usually be exactly at the
beginning of the existing ground profile. Accept the snap with a data point of the
mouse.
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¢ Pan on ahead, click on Insert After and data point the screen where the next VPI
should be. | would suggest laying out all the VPIs first, save the file, using the
pulldown, File > Save As and then go through designing the vertical curves. The
vertical curves can be entered by typing in the length in the field, or simply selecting
the design speed on the GEOPAK Profile Generator.

e When finished, save the file again. The vertical alignment can now be reviewed
using COGO by using the COGO pulldowns Element > Profile > Print. Select the
Profile and click on Apply.

1.8.1.1 - Reload/Modify the Profile:

e Select the Vertical Alignment button on the Project Manager dialog box (as shown
in Section 1.8.1).

e Click on Identify Cell, data point the cell, click on OK (as explained in Section 1.8.1).

¢ This will invoke the GEOPAK Profile Generator. Select File > Load Profile on
Profile Generator dialog box as shown below.

& Profile Generator (K Value: KValues_2004english.kvl)

|| File  Tools
Preferences. ..
Profile Cell Settings... e

i —— Stahion; | ot |
K Value Table. . Elevation: | o]

Load Profile...

Save Profile << |nsert | Diunamic | Delete | Irnsert > |

Save Profile As. ..

Clear Profile

Draw Profile

Exit

e Click on Select and pick the Profile.
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¢ Click OK will load the Profile Generator with profile data for edit as shown below.

& Profile Generator (Active Profile: PROSPR, K Value: KValues_2004english.kvl)

File Tools
|VF'I 1 |‘J'F'I 2
Eiafion; [10-25.00 ot | Station: [12+65.00

Elervation: |132.D1 IFf vI Elevation: |144.?1
- Fwd Grade: |5.2905 Off vI
<¢ Inzert | Dynamic | Delete | Inzert »> |

Length: |24D.DEI

1|i|_|_| D Hext |

e Click on Next VPI to move to the VPI to be adjusted or use the horizontal slide
bar. When the little reference circle is on the VPI to be adjusted, click on Dynamic
and slowly move the cursor into the circle. Nothing will happen until the cursor gets
close to the reference circle. You may then modify the profile dynamically. When
finished modifying, (make sure Redefinition of Elements is On in the COGO dialog
box and save the file again. VPIs can also be inserted or deleted, dynamically.

1.8.2 - Display Proposed Profile:

Use the Draw Profile Tool setup to display Proposed Profile.

¢ Open a MicroStation design file and invoke the Draw Profiles tool via the pulldowns,
(as shown below):
Applications > Geopak Road > Plans Preparartion > Draw Profiles
... or use the Draw Profiles icon, (as shown below):

Plans Preparation

s 75+ O EE
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o Draw Profile dialog box appears as shown below.

) Draw Profile
File Edit Update Options

Job MNumber: '@ ﬁ Label Scale:

Chair: |RaMP v

Surfaces ] COGO I F'miection]

Type | Mame Dizplay Settings Draw
X
g
Details
| 200411 24dtm_vitin | Q
Method:
Dizplay Settings Filter Tolerances
| By Feature L [ — Horizontal
Feature: |EXPROF v |é Yariance:
Station Limits Offsets

[] Begin: |50+00.00 o Horizontal: | 0.0000
J End: | B7+66.63 + Wertical | 0.0000

[J¥od [——

e Select the COGO tab.

1.8.2.1 - The “COGQ” Tab:

The COGO tab is utilized for drawing any profile that has been previously stored into
the gpk file. The functionality of the remainder of the dialog is very similar to the
Surfaces tab.
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e Select the COGO tab in

reaw Profile dialog box,
the dialog box dynamicall Flo_Edt_Update Opfians
Changesgas ShO\)Ilvn y Job Mumber: '@ ﬁ Label Scale:
' Chain
Surfacesl CaGo I F'miec:tion]
Hame | Dizplay Settings | Drawl
|
X

Details™
; Station Limnits

PRORAMP
Yertical Offset: | 0.0000 [ Begin: | 50+00.00 o
[] End |61+0000 i

Digplay Settings

| By Feature v| | Custorm Line Style

Feature: |DPROF v Scale factor: | 50.000
Options

General VP Labels FromVFl

VPl

Ve Grade Labels

e Select the Profile Name to be drawn in Details section of the icon. Keep the
Vertical Offset defaults to a value of 0. Station Limits may also be specified to have
the software draw only a portion of the profile.

e Use By Feature mode in the Display Setting area of the dialog box. Click the
paintbrush icon and select the item “DPROF Design profile”from the D&C
Manager.
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~ Detailz —
Profile: [PROSPR ] [ StatonLimisg —
Wertical Offset: [0.00 :: gl 1) Select Design & Computation Payitem ... [Z][B](%]
End File Edit Settings Favorites Help
— Digplay Settings |
By Feature v o [ G 2 34 | ok || Close |
Feature: [DFROF s V5
Optiars &2 M:\Engineenng_Sofbware\Cadd_resource_w8iN=_30WStand: &
ep— P iLbes _Fonvel @éﬁg"—'s*’ PROFILES
WP Circle (= CFL/EFL i
WiC 0al e =
o Ereplalels |l & CL Fropozed Centerline/B azeline
= DPROF Design profile M |
= ExXPROF Exizting ground prafile
& LT Low Profile
& RT Law Profile
& PLINE Staked line
1 MYBA Applications
1 3PC
e Press OK.

e Click the Add COGO profile Setting icon to draw the profile into the MicroStation
file as shown below.

Add COGO Profile Settings

D=

o Software will display your Proposed and Existing Profile in the MicroStation file.
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1.8.3 - To print a Vertical Profile Output file:

e Open COGO
e Use pull downs, select Element > Profile > Utility
e Select Profile (e.g. PROSPR) to be printed as shown below.

) Profile U... [=]
x (&)
/_

~—

ink
Profle o
EXRAMP

PRORBAMP

e Select Print icon as shown above. The Coordinate Geometry dialog box will display
the Profile data as shown below.

4! Coordinate Geometry Job: 228 Operator: 5B EE)&E
File Edit Element ‘Wiew Tools
o 3 / 8 i A (_4} 26 ¥ oode Tl O "
REFRT KR, @ Rz OV 4wy 0 %, Uy J2) [7] Bedefine
[ T emporary Visualization || CL |v [Bowss |[sa1z3 v[gearz v« [ <[> ][]
ClllFiint Profie PRORAMP E%
3
<% 1 Print Profile PRORAMP
Eeginning profile PROBAMP description:
STATION ELEV GRADE TOTAL L BACK L AHEAD L
VPI 1 E0400.00 17.6876 3
VEC so+as. 13 174462 -0.2740 K = 78.9
Low Point E1409.78 17.41€65
VPI z §1453.85 17.z686 131.04323  65.5217  &5.5Z17
VET 52+19.17 18.1747 1.3858
VEC sztaz. sz 13,0581 1.3858 K = 160.9
VPI 2 Ed4+36. 40 ZZ.0166 4ZE 9683 Z13.484Z  Z13.4842 =
VPT £7+09.88 306412 4.0299
VEC Eg+z8.03 354168 4.0395 K = 87.F S5D = E34.7
VPI 4 £9439. 80 39,9215 zz2.0207 111.510% 111.5103
VET £0451.11 41. 5832 1.4301
W
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o Type ‘Out PRORAMP (File name, max. 8 character) in COGO Key-in and Enter, as
shown below.

I} Coordinate Geometry. Job: 228 Operator: 5B ||

File Edit Element ‘iew Tools

ER. -:2 k _+_4€A/,%E (i f‘ér&r@{é fiﬂ"::, /—::} rjfﬁi ‘s_lﬁf' %O@@ﬁedeﬁne
[ T emporary Visuslization v | CL v [Bowse (123 w|[s9912" ][« ][] ][»]

[l

]
=* 1 Print Profile PREORAMP

EBeginhing profile PROPAMP description:

STATION ELEV GRADE TOTAL L EACE L AHEAD L
VeI 1 Eo+o00.00 17.6878 g
VPC Eo+82_ 13 17_446Z -0.z740 E = 789
Low Point El+03_7& 17_ 4165
VeI z El+52.65 17.Z666 1231.0433 &L EzZ17 E5.EE17

¢ GEOPAK COGO will create an output file for the proposed data file PRORAMP.osh
in working directory. Where 228 is the Job number and osb stands for Output for
User SB for this project.
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1.9 - Existing Ground Cross Sections (Geopak)

1.9.1 - Draw Pattern Lines (Geopak)

The project designer shall create a design file containing the pattern lines representing
the locations of all cross sections in the process of generating the existing and
proposed cross sections, earthwork etc. The pattern lines for each alignment, along
which original ground cross sections are derived, shall be distinguished by the pattern

lines layer name P_GPK_Pattern_01, P_GPK_Pattern_02 ...,

etc in EFLHD.

° Create a new dgn file (give the name e.g. 01-xxxx_wrk.dgn) and reference your
dgn file that contains your chain to this file just to be able to see position of the

chain.

o Select the Draw Pattern button from the Project Manager dialog box as shown

below:

I} Road|Project: BLRI 10(1). prj

File Remember Options
wiorking Directory: | | User: Spencer Job#: 228 L
[w] Wwharking Alignment Influence Runs - -
Working Aligrment | NE l Select ] [ Define l l Part Viewer ]
Emshng | |
Ground Eisting Ground Existing Ground Wertical
Draw Pattern . y .
Cross Sections Pratile | Alignment
Coordinate
Geometr_l,l |
Calculate Superelevation Froposed 3D
Superelevation Shapes Crozz Sections todels
Harizontal |
Alignment
Plan Yiew E arthwork Crozs Section
Dresign Sheets
Plan Wiew Tabular
Quantities Summaries | |
Plan & Prafile Lirnitz of Reports & xS
Sheets Construction Guantities

e Create a new run for your patterns or use the default untitled run.
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e The Draw Pattern Lines dialog appears as shown below:

) Draw Pattern Lines - pattern

iJob: Q. Chair: | <Selects hd |J§ Frofile: | <Select> |
Beginning Ending
LeftOffset+y | | Left Offsetl+ | |
Statior: I:l«?» Statior: |:|«?»
Right Offsetl+y | | Right Offseti+) | |
| Increment ~| [ 000 | [ Skew Angle
Level Symbalogy: | [ Dirawe Pattern Lines ]

e This application will simply draw normal MicroStation line elements
perpendicular to your chain at user specified increments, station ranges,
and widths and at user specified Level Symbology. To select the Level
Symbology, double click in the rectangle to the right of Level Symbology
at the bottom of the dialog.

e The Geopak Set Feature dialog appears as shown below:

Symbalo
Color: |0 BylLevel w |
Style: | (0] ByLew w |
‘Weight: | (1] ByLew + |
-

° Complete the Geopak Set Feature dialog settings as desired and press OK.

Note — The Color, Style and Weight of the feature settings should be set to
ByLevel.

° Complete the Draw Pattern Lines dialog settings as desired and press Draw
Pattern Lines. You should now have a series of lines perpendicular to your
referenced chain. Later, we will use these lines to generate existing ground cross
sections from the “TIN” file.
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1.9.2 - Generating the Existing Ground Cross Sections (Geopak)

First of all the designer must have the following:

1) A .TINfile.

2) A .dgn file containing your “pattern lines”. (explained in Section
1.9.1)

3) A horizontal alignment stored in COGO. (explained in Section 1.5)

4) A .dgn file to create your “existing ground cross sections”.

e Create a new dgn file(give the name e.g. 01-xxxx_Dxs.dgn). The existing
ground cross sections will be drawn in this dgn file.
e Select the Existing Ground Cross Sections button from the Project

Manager dialog box as shown below:

1) Road Project: BLRI| 10(1).prj

File Remember Options
‘wiorking Directory: | | Uszer. Spencer Job#: 228 L]
Working Alignment Influence Buns
Select Lrefi Port i
Waorking Alignment | INB | [ — ] [ — ] [ el ]
Existing #” | N |
Giround | E xisting Ground E xisting Ground Wertical
Ciraws Pattern - ) -
Cross Sectlons Profile | Alignment
Coordinate
Geormetry |
Calculate Superelevation Fropozed D
] Superelevation Shapes Cross Sections Models
Harizontal |
Alignment
Plan Wigw E arthwark I:rn;shSetctlon
Dezsign eels
Plan \iew T abular
Quantities Surnmaries | |
Flan & Profile Limits of Reports & X5
Sheets Caonztruction Quantities

Create a new run for your existing ground cross sections or use the
default untitled run.

Page 1-69



Chapter 1 -

EFLHD CADD Procedures Guide — GEOPAK V8i Edition GEOPAK V8i Basic

e The Draw Cross Sections dialog will appear as shown below:

1) Draw Cross Sections - Untitled
File Edit Update Options

Chain: |RatP v | | Draw
[ DP Origin
5 Cels | Surfaces |
Pattern
By DGHM File “

Design File: | D_COORD MestyCADDSDOT-NAMAT 7[1)_wik.dgn | Q

Level: | P_GPK_Patten 01 | & Dl:l (|

Colors: | ByLevel | & Line [] Line String

Styles: | ByLevel | & [ Match l[ Reset ]

“Wieights: |E_I,JLeveI | fa| Dizplay

Scale Spacing

Harizartal: Huorizantal:
Yertical Yertical:

Murmnber of %5 by Columi;

e Select the “XS Cells” Tab: Here the designer tells Geopak where to find the
information to create the cross section cells and how they are to be laid out.

e Select “By DGN File” method for the selection of the Pattern.

Toggle on the desired element parameter, (i.e.. Level, Weight...) the press
the Select button. The Mask dialog is displayed, wherein the desired
parameter settings may be identified. You may select as few or as many
parameters to identify the desired pattern lines or line strings. Or use the match
button to select the element parameters.
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Select Levels “P_GPK_Pattern_01" (Or select the levels created during the
Draw Pattern procedures).

0\ Draw Cross Sections - Untitled
File Edit Update Options

JobMumber: (228 % | Chain [RaMP || Draw

[] OF Origin

MG Cells | Suaces |

F'a! By Staticr

[ _InEuisting B0l |iost\CADDADOT-HAMAT 7(T Lwrk.dan | &

Levels: | P_GPK_Pattern i | &[] |

Colors: | Line  [] Line String

Styles: | ByLevel | [ I atch ” Feset ]

[#] weights: | ByLevel fa| Dizplay

Scale Spacing

Horizontal: Harizontal:
Wertical Vertical: | 500.0000

Mumber of X5 by Columr: | 20

Select Scale to 10 and 10 as a standard practice in EFLHD. And keep all the
setting for spacing as default as shown above.

Select the Surface tab in Draw Cross Section dialog box, the dialog box
dynamically changes as shown below (The user creates ground cross sections

from a TIN file through this tab).

) Draw Cross Sections - Untitled
File Edit Update Options

Job Number: Chain: [RamMP v | Draw
[] OP Qrigin

=5 Cells] Surfaces I

Type | Mame Dizplay Settings Method

Triangles

X Lo

Details
[TinFile: | | 20041124dt_vBitin | €

Method: | Triangles | w Type:

[ Bylevel Symbalogy Filter T alerances
Ii Horizantal:
Feature: é ‘ariance:

Text Settings

[] Elevation IT woid |- -
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o Select the folder icon in the Details area, and then select the .TIN file to draw
the cross section. Set the Method to Triangles (This instructs the software to
compute elevations at each location that the pattern lines intersect a triangle
leg from the TIN) and select Type to Line.

Note - For several reasons, these elements should be drawn as lines
not line strings.

e Use By Feature mode in the Display Setting area of the dialog box. Click the
paintbrush icon and select the item “Exist Ground in XS"from the D&C
Manager as shown below.

- -

Display Settings Filter T olerances

Horizontal: | 0.1000
Variance: | 0.0300

Test Settings Browse Feature

[ Elewvation | 12

File Edit Settings Fawvorites Help
g id

@@ M:\Engineering_SoftwarehCadd_resource_wite_30MStandards\DDESAE nglish\WE_English.ddb 4
[F=r CHAIMS /PROFILES
£ WL
1 CFL/EFL
3 MVBA Applications
£13PC
1 Pay_items
[ Define_dan
1 Proposed
[ Existing
[~ Cross Sections

Bl Exist. Ground in %5
Rack in %5

£ Environmental

3 Hydraulics

| <

e Press OK.
¢ Recommended Filter Toleraces at EFLHD are shown below:

» Metric tolerances are .03 and .009
= US Customary tolerances are 0.10 and 0.03 (as shown below):

Filter Tolerances

Harizontal: | 0.100

Warance: | 0.030
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e Click the Add Surface Setting icon to add the surface to the list.
(Delete any incorrect surfaces)

)

ﬁ Draw |

[~ DP Origin

Method I
Al
[Th |

e Click on the Draw button located in the upper right corner of the dialog to draw
the existing cross section in the design file.
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1.10 - Developing the “Superelevation” Shape (Geopak)

A graphical representation of the superelevation transition breaks can be produced in the
form of MicroStation complex shapes. These complex shapes are plotted in a design file
and read when running Templates to produce the Proposed Cross sections.

The user fills out several dialog boxes in order to create an ASCII input file. When this
input file is executed, the results are graphical elements representing the lane widths and
superelevation cross slopes. | would describe these graphical elements as intelligent 2D
elements.

The Designer must have a horizontal alignment stored in COGO, a proposed profile
stored in COGO, and a dgn file to create a complex Geopak Shape.

¢ Open the design file(01-xxxx_wrk.dgn) that you created for Pattern lines (See Section
5.9.1). You will draw Shapes for Superelevation in this design file.

Select the Calculate Superelevation button from the Project Manager dialog box
as shown below:

I Road Project: BLRI 10(1). prj

File Remember

Opfions

Wwiorking Directory: | |
Warking Alignment Influence Runs

zer Spemcer Job #: 228 _

wiorking dlignment | INB |

l Select ] [ Define l l Part Viewer ]

Euisting
Ground Drav Pattem Existing Ground Existing Ground | Wertical
Cross Sections Prafile | Alignment
Coordinate
Geometry =
Calculate \ Superelevation Froposed 3D
Superelevation / Shapes Crozs Sections todels
Haorizontal N
Alignment
Plan vigw E arthimork, Ero;shs elc e
Design el
Plan Wiew Tabular
[uantities Summaries
Plan & Prafile Lirnits af Reparts & #S
Sheets Construction Guantities
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e The Select Run dialog appears. Use the pulldowns and select Run > New
as shown below. Click on OK.

| | Bun

Mew... Time

1247/2012 142063

Copy... 4
Modify. ..

Delete

Description
Urtitled

e The New Run Name dialog appears. Type in the name of the “Run” to
create. The Description field is optional. Click on OK.

FunName: | | INB |

Description |Inbound Lane

e The Select Run dialog appears. Highlight the desired run (you may
eventually have several) and click on OK.

12/17/2012 14:23:30
Lirtitled 12M7/202 14:20053

Description

Inbound Lane
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The Automated Superelevation dialog will appear as shown below:

I} Automated Superelevation - INB EEE

File
Station Range
Q Chain H
Design Speed: | 30 | Begin: | R
Tranzition |0 |Linear | End: | | o

Preference File: A Facility:
& Selection: e L Selection: v
Lef ] Rioht
Profile:
Tie: Offzet:

% Slope | Offset | Offset | [ ependent I

Sl ¥R XD

Create [nput File: | test_shape.inp

[ Generate 5uperelevation Transitions ]

= Set the directory for Superelevation Preferences by using the pulldowns
File > Directories as as shown below:

I} Automated Superelevation
| | File

| Directories

Preferences :| Q,

Level Symbology
Exit M
Preference File: | efl_english_sg | »

e Click on Default All (as shown below) and all directories will be set as shown
below. The example below illustrates the English directory paths.

Note - For Metric, the path is
M:\Engineering_Software\Cadd_Resource_V8i\X_30\Standards\Bin\Metric.

Superelevation File Directories

Preference Files Path: | d_resource_wEi<_3MStandards\Bin\Englizh® | Q, Diefault
e Files Path: |}ESDUF|CE_\-"Si\X_BD\Standards\Bin\english\ | Q,

Length Files Path: |}ESDUF|CE_\-"Si\X_BD\Standards\Bin\english\ | Q,

Eutozhape Input Files Path || | &

e —

Clear Al Default Al
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e Click on Symbologies to set the element symbology for the Auto Shapes. It
is recommended to use P_RDW_Super_Shapes for the shapes as shown

below.
1} Automated Supereleva
| | File

Directories

Preferences :| Q,

| Level Symbology |

2=y

Exit

Preference File: | efl_englizh_z

) Superelevation Shap... [£](5]] Set Feature
Dependent Shapes: | se— 5}'I'ﬂ|:":l|l:lg_','

Level:
Independent Shapes: | e Calar: |. g Vl
Siyle; | o v
Wweight: | z v |

e The Superelevation Preferences (file) can be selected it from the
Automated Superelevation dialog as shown below:

I} Automated Superelevation - INB
File:

Station B ange
Job: Q Chair J:§
Design Speed: Begin: ik
Trargition [0 End: o

uper_a0_201E3 Facility: | Undivided  w
e Selection; | =fl_endlish_super_B7_33 Selaction: | AASHTO En|

efl_english_super_70_30
Right

efl_enalizh_super_ 8020

_ FHws,_LI5_2004_B7_33
Profile: :PHDH EHwia 112 2004 70020

Note - AASHTO 2004 recommended that the proportion of runoff
length on the tangent range from 60 to 90 percent for all speeds.
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FLH has selected options within the range of AASHTO 2004
recommendation. Typical preference is set 67% and developed three
sets of preferences 67-33, 70-30 and 80-20 for transition distribution
as shown above.

Explanations of this can be found on page 175 on page 182 in
AASHTO 2004.

e The next step is to simply tell Geopak a little more about your
design. Complete the top portion of the Automated Superelevation dialog:

1} Automated Superelevation - INB

File
Station Range
Job: Q, Chain: ,,IZ§
Design Speed: Begin: o
Tranzition 1L End: g

Preference File: | uper 80 20 | » Facility: | Undivided w
e Selection: | Englizh 8% & || L Selection; | A85HTO En | »

Left | Right

Profile: |FRORAMF [+

Tie: m Offset: | 0.0000
PEL Chai
ZSIDpa—remu—lam |Elffset | Dependent |
]
W

Select the GPK file

Identify the Chain

Key-in the Desigh Speed

Select the Superelevation Preference file

Select the maximum “e” value

Select from the toggle Divided or Undivided. We typically design 2 lane

roads, so select Undivided.

e The L Selection is made for you. It's tied to the Superelevation Preference file
selection.

o Select the Profile. Click on both the Left and Right Tabs to make sure that the
Profile has been selected for both.

e For most cases, set the Tie option to Offset and the Offset data field to 0.00.

Page 1-78




Chapter 1 -

EFLHD CADD Procedures Guide — GEOPAK V8i Edition GEOPAK V8i Basic

e Select Quick Entry for your shapes as shown below:

}ﬂl;‘x_xm

<3

CQuick Entry

e The Quick Entry tool allows the user to enter the data for both the left and
right shapes simultaneously... however the Dependency must be changed
manually if one is desired to be Independent.

e Enter the values in the data fields and press OK.

Quick Entry

Faciite! Undivided |
W edian w/idth: [0.0000

Lane ‘widthz: | 10,0000
Toatal Humber of Lanes: I 2
M arminal Percent Slope I -2.0000

4 I Cancel |

e The result is shown below:

e Selection: | English 8% & | w L Selection: | A&SHTO En |/ w
Left | Right
Profile: |PROBAMP  »
Tie: | PGL Chain  |»
% Slope Oftzet Offzet Dependent
20000 00000 ]-10.0000 H
hat
&
E//
Create [nput File: | test_zhape.inp | Q.
[ Generate Superelevation Tranzitions ]
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¢ As mentioned earlier... as a result of using the Quick Entry tool, the Right shape
will also be set to Dependent. To change the right shape to be Independent, simply
click on the Right tab and uncheck the Dependent box (as shown below). | normally
create one side Dependent and the other Independent simply so that they are
automatically drawn in different colors, (see Symbology pull down explained
previously). Both sides can actually be Dependent, but they both cannot be

Independent.
Left | Right
Profile: [PROSPR hd
Tie: PGLChain ™ Chair: |5PR hd J:§
% Slope Offzet Offzet Dependent |
-2.0000 0.0000 10.0000 [ cl
X
E4
/’_\ EE/
. 7,
Lreate Input File:
Generate Superelevation Transitions |

Note - Remember, all of this is done to simply create an ASCII input file,
(which can be edited).

¢ Now fill the Input File name and click on Generate Superelevation Transitions
(This file will be created and placed in your working directory).

e When the input file is created the Geopak Text Editor will automatically pop up
as shown below. Click on the icon at the far right (Create Superelevation
Shapes) to process the file.

I} Text Editor: test_shape.inp
_ File Edit Criteria

DEd § 2R -~

* Superelevation Settings and ParsiCreate Superelevation Shapes
i

roject Name: C:%SPENCER MISCH\CADD COORD‘\test)CADDA\ELRI 10{1l).prj

L FLAETTUOTT MTEOLUCATT COAATIT G e nmi b P AT anar o d AL~ S s mmae

e Once pressed the “Create Superelevation Shape”, the superelevation shapes will
be drawn into the MicroStation design file.
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requirement.

IMPORTANT: You should always review the input file for how the
shapes have been calculated and drawn, before proceeding any farther
with your design. You may also edit this file according to your project
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1.11 - Proposed Cross Section (Geopak)

e Open the design file (01-xxxx_Dxs.dgn) which was created for the Existing cross
section (Section 5.9.2). The Proposed Cross section will be developed on the top of
Existing Cross Section.

e Open Project manager and put a check mark in the white box for Working
Alignment Influence Runs as shown below:

) Road|Project: BURI 10(1).prj

File Remember
‘wWrking Directony: | |

‘whorking Alignment Influence Runs
Warking Alighment | INB

E xisting |
Ground e
—‘ Diraw Pattern ‘— Etisting Gro_und
Crozz Sections
Coordinate ‘

L
Note - Making sure the working alignment is defined.

Qpkions

e Select the Proposed Cross Section button from the Project Manager dialog box as
shown below:

I} Road Project: BLRI 10(1). prj

File Remember Options

‘waorking Directory: | |
Working Alignment Influence Buns
Warking Aligrment | INE |

Uszer: Spencer Job #: 228

[ Select ] [ Define l [ Part Viewer ]

Ewizting | |
Ground _ | Ewisting Ground Existing Ground Wertical
Diraw Pattern . ; -
Crogs Sections Profile | Alignment
Coordinate
Geamety p——

Calculate Superelevation Froposed 3D
- Superelevation Shapes L Cross Sections Models
Horizontal | — 4
Alignment
Plan Wiew Earthwork Cro;&hs etctmn
Deszign Bels
Plar Yiew Tabular
Quantities Surmaries | |
Plan & Profile Lirnits of Reports & x5
Shests Canztruction Quantities
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e The Select Run dialog appears. Use the pulldowns and select Run > New
as shown below. Click on OK.

| | Bun

Mew... Time

12/17/2012 151315

copy.. b
fodify. ..
Delete

D ezcription
Untitled

L ak ] [Cancel]

¢ The New Run Name dialog appears. Key in the name of the “Run”. The
Description field is optional. Click on OK.

Run Name:

Descriptions | Test run for Undivided Mew Pavmt. Typical

e The Select Run dialog appears. Highlight the Run and click on OK as
shown below:

I ntitled 1241 ?.-"21 2151315

Description

Test wn for Undivided Mew Pavmt. Topical
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e The Proposed Cross Sections dialog appears. Notice that the name of the

Run (in this case Run_1) also appears at the top of the dialog as shown
below:

L Proposed Cross Section; - Run_1
File “—”

#5 DGH File

Pattern

E wisting Ground
Shapes

Shape Clusters
Define DGM Yariables
Define Variables

Plot Parameters
Drainage

e Click on XS DGN File and browse to the cross section DGN file. Adjust the
Tolerance setting as described below:

) Proposed Cross Sections - Run,_1

The “Tolerance” setting is very
important.

-5 DG File

Fatterm

g;‘:ggﬂ firound US Customary projects,
Shape Clusters Tolerance = 0.01.

Define DGM Wariables
Define Wariables

Flot Parameters Metric projects,
Drainage Tolerance = 0.003

e Click on Pattern and put a check in the white box for Use Working
Alignment. Since your pattern lines have been previously defined in your
working alignment “INB”, there is no need to identify them again.
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W\ Proposed Cross Sections - Run,_1 EEX]
File
w5 DEM File Usze ‘working Alignment Definition
F'attm
EI:E:;% firound Chain: | <Select> UE
Shape Clusters ) Huarizontal Scale; Wertical Scale:
oirmoeVee | i 2
Plat Parameters Search Criteria
Drainage Lv Mames: P_GPE_Pattern 07 (]
L+ Numbers: |
Colors:  Bylevel (]
Styles:  Bylevel (|
‘Weights: Bylevel (|
Typez: 34 (]
datch Dizplay Fezet

e Click on Existing Ground and put a check in the white box for Use Working
Alignment. Since your Existing Ground has been previously defined in your
working alignment “spr”, there is no need to identify it again.

I} Proposed Cross Sections - Run_1 EE|E)

File

=5 DGM File
Patterm

E wisting Ground
Shapes

Shape Clusters
Define DGM Variables
Define Vanables

Plot Parameters
Drainage

e Working Alignment D efinition

DEN File: |

Search Criteria

Lw Mames: #_E_Ground S

L Murbers:

Colors:  ByLewvel
Styles:  BuyLewel
Wwieights:  BylLewel

Types: 34

Match

Diizplay ezt

B N NN N

e Click on Shapes. This Typical Section requires superelevation shapes.
Put a check in the white box for Use Working Alignment.

Eh Proposed Cross Sections - Run_1 E] E]
File:
S DGM File iU ze Working &lignment D efinition:
Paten
Exizting Ground DEN File: | | Q

Shape Clusters
Drefine DGH Y ariables
Defirne Variables

Plat Parameters
Drainage
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e Click on Shape Clusters. Initially the dialog appears as shown below,
basically blank with many of the option buttons ghosted out:

£ Proposed Cross Sections - Run_1

Eile:
%5 DIGM File Chain | Tie/PGL | Profile |
Pattern B
T I
Exizting Ground yp.lu:a
Shapes Thick
Shape Clusters Sean
Define DGN Yariables
Defre Vil Chain: [ <Geloc> ], ¥ Pt
Plaot Parameters : .
Drairage Apply Profile at: | Tie | | 0.000000 |
[ 4dd | [ Modiy | [ Delets | [ Up | [ Down |
Side Slope Conditions
Define b odify Delete Up [ owwn
Criteria Files
Hame | Degcription |
add Delete Up Do

e Click on the Scan button and the List of Clusters dialog appears as shown
below. Highlight the shape cluster:

71 List of Clusters

Chain Tie/PGEL Prafile

FiéshdP [ 0.000000 | PRORAMP

Cloze
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e Click on the Add button as shown below:
o Proposed Cross Sections - Run_1 E]
File
#5 DGM File Chain Tie/PGL Prafile
Pattern PRORAMP i
Ewizting Ground
Define DG Yariables
Define Variables Chain: |R&MP v | 5% Profile: [ PROF&MF v
Flaot Parameters § -
Drainage Apply Profile at 0.000000
'D [ Modity | [Delete ] [ Up | [ Down |
Side Slope Conditions
I odify Delete Up Diown
Criteria Files
MName | Description |
Add Delete Lp Dot
[ )

When the Add button is pressed the shape cluster information gets added to the
collection window. Highlight the information in the collection window.The
Typical button becomes unghosted. Click on the Typical button as shown

below:

W Proposed Cross Sections - Run_1 ElE]E
File
®5 DG File Chain Tie/PGEL Profile
Pattem Ay [0000000  [PROR&MP i
Exigting Ground < Typical |
Shapes

= Scan

Define DGM Yariables

Define W arables
Plaot Parameters
Drainage

Chair: [RAMP v | I% Frofile: [PRORAMP

]

Apply Profile at: | Tie | | 0.000000 |

| _Add | [ Modiy | [ Delete | [ Up

] [Down]

Side Slope Conditions

I odify Delete Up Diown
Criteria Files
Marme | Dezeription |
Add Delete Up Do
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e The Typical Sections dialog appears as shown below. Select the desired
Typical Section.

I} Typical Sections

NEW PAVEMENT TYPICAL SECTION

Cell Descriptian | Job Mumber: | 228

- Template
DNPavt Divided Mew Pa. . .
EuFaal Esisting Fealures Template Designed to 'Work with: | 1 | Shape Cluster

RO Exizt. and Prop. R... Description
Fehab Fiehabilitation

Fange

b Apply to whale Chain
Apply to Station Range

Apply

Note - Note the Description button located on the right side of the
dialog. When pressed, this invokes a file that provides detailed
information on how the typical works including detailed
drawings.

e For this example we are using Undivided New Construction, so select
UNPAVT.
You may apply this Typical Section to the Whole Chain or a Station Range.
When Apply to Station Range is selected, be sure to include the region
numbers, as shown below (r 1).

Note - Do not check the white “On” Chain box. Chances are you will
never use this option.
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Each Typical Section is associated
with different combinations of criteria
files.

When Apply is pressed, the user

is basically instructing the software
what criteria files to use (and where)
and populates the Proposed Cross
Sections dialog as shown below:

Select Apply at the bottom of the dialog.

o Proposed Cross Sections - Run,_1

Shape Clusters
Define DGM Variables
Define W ariables
Fedefinable  arables
Plot Parameters
Drainage

File

#S5 DGM File Chain Tie/PGL Prafile
Patter [0.000000 [PRORAMP
Ewigting Ground

Shapes

Scah
Chain: | RAMP B ,%F'rofile: PRORAMP v

Apply Profile at: | Tie +| [ 0.000000 |

Side Slope Conditions

[ 4dd | [ Modiy ] [ Delete | [ Up | [ Down |

LT

FT
[ Define ] [ b adify ] [ Delete ] [ Up ] [ [own ]
Criteria Files

Mame | Description | ]
slopes.x30 Slopes 03-04-2009.

subex.»30 SubEx 03-04-2009. =)
end_process.#30 End Process 03-04-2009. ]
[ Add ] [ Delete ] [ Up ] [ Diavun ]

Click on Define DGN Variables. You can ignore this portion of the
Proposed Cross Sections dialog as it only applies to the
Automated Cross Section Labeling Typical.

I} Proposed|Cross Sections - Run_1 =]

File

®5 DGEM File Wariahle

| oM |

Pattem
Exizting Ground
Shapes
Shape Clusters

D efine DGM Yarnables
Define Yariables

<

Fiedafinable ariables
Flot Parameters
Drainage

By file: a

Wariable Mame: |

| | Level Symbology

v

DGM File: |

lQ

Search Criteria

|

Ly Mames: |:|
Ly Murmbers: |:|
Coloss [ 1]
sples [ ]
wegts [ ]
Tpess [ 1]

[ Diigplay ] [ Resat

Add

O
O
O
O
O
[

L J B B R NN

Match | bodify
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e Click on Define Variables. This portion of the dialog is where you specify
“Global” variables such as the name of your mapping file where all the
existing features are drawn (existing fence, existing edge of pavement.......).
You must also specify the names of all other DGN files where the software is
supposed to look for plan view elements, such as proposed widening lines,
or proposed guardrail.

- Highlight the Variable, (such as CROSS SECTION DGN), by clicking in
the white area.

- Once highlighted, the default value will populate the Value field.

- Key-in the Value and press Modify.

] Proposed Cross Sections - Run,_1
File:

35 DGM File Y ariable | DGMN |
Pattern
Ewisting Ground
Shapes
Shape Clusters

D efine DGN Yariables
Define Variables < |

al

Fedefinable Variables

Plot Parameters By e @

Drainage

‘Wariable Marne: | | | Lewvel Symbalogy v|

DGM File: | |
Search Criteria

Ly M ames: l:l m
Ly Mumbers: l:l |
Colaors: l:l |
ses [ | m

|

|

]

N —
 —

b atch ] [ Dizplay ] [ Fezet

Add

oooood

I odify

e Click on Redefinable Variables. This portion of the dialog is where the user
can set project specific values for their design.

¢ In the example below, the 1% Surfacing Layer variable
(_d_SurfacingLayer1Thickness) needed to be modified. The Variable was
highlighted and the Edit button was pressed. When Edit was pressed the
Redefinable Variables Editor dialog was invoked. The default value was
changed to 3/12 for surface layer thickness.
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e The Save button was pressed.

e Proposed Cross Sections - Run_1

File:

5 DGN File Variable &
F'alttel,rn _d_DefinePavementLayers =
Exigting Graund _d_FirstFullLengthLaper

Shapes

FavementClosure0 ption
nglaver] T
_d SurfacingLayerdThickness
_d_Surfacinglayer3Thickness Redefinable Variahles Editor

Shape Clusters
Cefine DGM Yariables
Define Y ariables

Plot Parameters

i* _d SurfacinglayerlThickness = 31z
P ——

if {(8ta »= 0400 R 1) then

Drainage fFmmmm === -

f* First pavement surface layer thickness in master *

. ¥ units. This first layer of pavement thickness MIJET *
Redefine

f* be greater than zero. *

IS v e *

/* First pavement surface layer thickness in master %/ F* EXAMPLE: *

M units. Thiz first layer of pavement thickness MUJST */ F* if (5ta == 0400 B 1) then *

/* be greater than zero. ! FAE | * |

*

-

———— —

_d_SurfacinglayerlThickness =

Note - See Appendix-A for more help
on Editing Redefinable Variables.

Save Cancel

e Click on Plot Parameters. Uncheck all Plot options as shown below:

)\ Proposed Cross Sections - Run_1 ElE|&)

File

#5 DGH File

Pattemn Crozs Section Lines: _

Exizting Ground
Shapes Test

Shape Clusters [] Line Text ]
Define DGN Variables [] Statiar Text ]

Define Variables

Fedefinable anables [[] Baseline Mame Text ]

=11

Drainage
Plat

[[] Pavement Thickness

[ Fill Gaps between Clusters

[] Transitian Definition | Apply Shape Tranzition Codes |

[] Intersect between Clusters

[[] Process Clusters as Indicated

[] Remove Skewed Effect

[] Process Only Sections with Existing Ground
[ Pavement Shapes
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e Drainage is not used in Eastern Federal Lands.

¢ When all modifications are completed, save the Run settings using the
pulldown Files > Save Settings as shown below:

oL Proposed Cross Sections - Run_1

Run

| Save Setkings Crozz Section Lines: _
Expart... Taut
[] Line Text | ]
kil .
! ! =8 [] Station Text | ]
Define Variables
Redefinable Variables [[] Baseline Mame Text _

Plot Parameters

Exit

Drainage

Plat

[] Pavement Thickness

[] Fill Gaps between Clusters

[ Transition Cefinitian | Apply Shape Transition Codes |

[] Intersect between Clusters

[] Process Clusters as Indicated

[] Remave Skewed Effect

[] Process Only Sections with Existing Ground

e To execute the Proposed Cross Section Run, use the pulldown Files > Run as
shown below:

) Proposed Cross Sections - Run_1

| Run
Save Settings Crossz Section Lines: _

Export... Text

[ Line Text | ]
blzx . _

Drefine ' ariables [] Station Text

Redefinable Yariables [] Baseling Mame Text _

Exit

Flot Parameters
Drainage
Plot

[] Pavement Thickness

[ Fill Gaps between Clusters

[] Transition Definition | Lpply Shape Transition Codes |

[ Intersect between Clusters

[] Process Clusters as Indicated

[] Remawe Skewed Effect

[] Process Only Sections with Existing Ground

O
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e The dialog below will appear. Set the dialog to To Screen or to create a .log file by
selecting To Log File. Check Pause On Each Section and press Apply.

X pro posed Cross Section
Output

ToScreen (W

[] Criteria Yiewer

Dizable Yigw Update

o After the first cross section is plotted, you may uncheck the Pause on Each Section
toggle and press Apply again to complete the run.

1.11.1 - Save Backup of Proposed Cross Section Run as an ASCII Input File

L] Proposed Cross Sections - Run_1

Run

Save Settings

Export...
Exit Save Ascii as - C:\SPENCER_MISCACADD. COORDAtestVCADDY
bles
Define Wariables Sl | & CADD h | Q F 2 [ 3
Redefinable Yariables L Marne = Size | Type Date Modified
Plot Parameters Lé [CPDF's File Falder 12/5/2012 1:42 PM
Drainage My Recent | [Z)projdbs File: Folder 12{11j2012 11:50 &M
Documents |)rddbs File: Folder 12/5/2012 1:42 PM
= B.inp 3KE INPFile 11§3/2012 2:38 PM
@ BjZZSDED.inD 13KE IMPFile 11§30{2012 4:31 PM
Desktop mpxsprj.inp 66 KB INP File 12{31/2012 2:37 AM
mramDS_autoshape.inp 3KE INPFile 11/8f2012 2:08 PM
v mramp_autoshape.inp 3KE INPFile 11{15{2012 3115 PM
) |#]test_shape.inp 2KE NP File 12/17{2012 3:03 PM

ky Documents

.

Iy Computer

-

Q File name: |F|un_1| V| L Save J
M-"'Drﬂff‘ff'k Save as tupe: |*inp "| [ Cancel ]
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1.12 - Draw Construction Limits (Geopak)

This will draw the graphical elements representing the top of cut and toe of fill on the Plan
view.

First of all the designer needs to have a cross section file (e.g. 01-xxxx_Dxs.dgn)
containing existing ground and proposed elements,( i.e. top of pavement, ditch, cut and fill
slopes etc.) and a design file(e.g. 01-xxxx_des.dgn) for displaying construction limits
graphically.

e Open a design file (01-xxxx_Dxs.dgn) containing your Existing and Proposed Cross
Sections.

e Open Project manager and Select the Limits of Construction button from the
Project Manager dialog box as shown below:

I} Road Project: BLRI 10(1). prj

File ERemember Options

wiorking Directary: | | User: Spencer Job i 228 [LJ
wiarking Alignment Influence Runs
¥ | ,_ Select ] [ Define ] ,_ Port Wiewer ]

Wworking Alignment | INE

Existing | |
Grotnd ok ok ;
_‘ Diraw Pattem ‘_ Ewxisting Ground ‘ Existing Ground ertical

Cross Sections Prafile | Alignment
Coordinate
Geomety
‘ Calculate

|
Superelevation Propozed 3D
Superelevation Shapes Crozs Sections Models
Alignment | |
Plan Yigw J 4‘ E anthwark Cross Section

Design Sheets

Plan Wiew
Quantities |
Flan & Prafile Limitz of Feports & X5
Sheets Cotstruction Guantities

Horizantal

Tabular
Summaries
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e The Select Run dialog appears. Use the pulldowns and select Run > New as shown
below. Click on OK.

1243142012 03:41:34

odify. .
Delete

Description
Untitled

e The New Run Name dialog appears. Type in the name of the “Run” to create. The
Description field is optional. Click on OK.

Fiun Name: | | Run_1 |

Dezcription

e The Select Run dialog appears. Highlight the desired run and click on OK.

Fun 1 1243172012 09:4247
ntitled 1243172012 09:41:34
Dezcription
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e The Limit of Construction dialog appears as shown below:

"1} Limits of Construction - Run_1 JE
Job: Q, Tolerance: [0.030000
Chaini | RAMP 5
Curent Station: | 50+58.84 R 1 |
Begin Station: | 50+68.84 R 1 | | BO+EB.84 R 1 |
End Station: | 61+00.00 F 1 || E1+00.00F 1 |

Plan DGM File: | et CADDAD 0T -MARATFT)_php.dgn | Q,

Esizting Ground Line: T_ﬁm Dizplay
Propozed Finish Grade: T-\m"‘-?” Dizplay ]
[ Plat Parameters ] Radiuz of Digplay: | 5000000

Tie Down Optior: | Al Tie Do V|

[ Apply ]

e Key in all appropriate data. The Plan Dgn (e.g. 01-xxxx_des.dgn) field is the name
of the .DGN file that you want the construction limits elements to be drawn into. Set
the Tolerance to 0.03.

e The Plot Parameters button, when pushed, brings up the Plot Parameters for
Construction Limits dialog.

! Plot Parameters for Limits  [Z](5[%]
Cut Fil Transition

[ -

[] Place Construction Limit | Offzet from CL w

[ Label Plot Parameters ]

[ ]S ] [ Cancel ]

Note - These construction limit lines should match the weights
and line styles shown on the “Conventional Symbols and
Abbreviations” sheet shown in your plans.
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The EFLHD CADD standards call for these lines to be drawn on Level
name P_RDW_Slope_Stake_ Limits.

Cut Line... color 2, weight 3, line style 1,

Fill Line...color 2, weight 3, line style 3

Transition Line...color 2, weight 1, line style 4,

e An option is the “Place Construction Limit” in the Plot Parameters for Construction
Limits dialog. When this is toggled on, text may also be drawn in the Plan dgn file
(not commonly used in EFLHD).

¢ When finished keying in your Plot Parameters for Construction Limits, press
OK. After double checking all the fields in the “Limit of Construction” dialog press
APPLY.

If everything was successful, you can open the Plan Dgn (e.g. 01-xxxx_des.dgn) file
that you selected and see your construction limits.
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1.13 - Earthwork Quantities (Geopak)

FLH has created a seed earthwork run that is in sync with the .x30 criteria. The actual file

is located on the server under
M:\Engineering_Software\Cadd_Resource_V8i\X_30\Standards\Seed_runs\projdbs\user\.

The name of the file is FLH.004

Follow the steps below to use the seed earthwork run

¢ In Windows Explorer, navigate to
M:\Engineering_Software\Cadd_resource_v8i\X_30\Standards.
Copy the Seed_runs folder and its contents to your Desktop.

e Open a cross section dgn file (01-xxxx_Dxs.dgn) that contains your proposed Cross
sections elements.

e Open Project manager and put a check mark in the white box for Working
Alignment Influence Runs as shown below:

I\ Road Project: BLRI 10(1).prj

File Remember Options
Wharking Directany: | |

Woarking Alignment Influence Runs
|

Working Alignment | IMB

E misting |
Ground ot
|_‘ Draw Paten | Existing Ground

Cross Sections
i ]

e Select the Earthwork button from the Project Manager dialog box as shown below:
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1) Road Project: BLRI 10(1).prj
File Remember Options

Wwiorking Directory: | | User: Spencer Jobi#: 228 L]
Working Alignment Influence Buns

Warking Alignment | INE

E sisting
Graound
T Draw Pattern |~

| [ Select ] [ Define ] [ Port Wiewer ]

Yertical
Alignment

Existing Ground
Cross Sechions

|
‘ Exizting Ground

Profile |

Coordinate
Geormetry |
Calculate Superelevation Propozed il
| Superelevation Shapes Crogs Sections M odelz
Harizontal |
Aligriment |
Plan Wiew J E arthwork Cross Section

Design Shests
Tabular

Plan View
Quantities Surmmaries |

Plan & Profile Limnits of Fieports & %5
Sheets Canstruction Luantities

e Select Run > Copy > Project from the pulldowns, as shown below:

Run
B |
B, Tirnz
| Copy... M| Project
Miodify... User
Delete Run
Description
Untitled

e Using the Browse capabilities of the Directories portion of the dialog, double click
your way to the folder C:\Users\Your.Name\Desktop\Seed_ Runs\, as shown below.
Double-Click the FLH.prj to select it.
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Directony: | C:Users' Spencer Beale Desktop'.Seed

Directony: |C:\Users"~5pencer.Beale\Desldup\

Projects: | Directaories: *

Projects: |

Directories: -

[Cell_Lib]
[aINT]
icons]
[Seed_runs]
[C]

[Bentley Training] E|

FLH pij

1
[projdbs]
[Cl

L]

G]

H]

i

escrption:

escrption:

Project set up for copying seed runs from the
server to worlking directony.

id

Description:

User Info

Full Name:
john doe

OP Code:

location to warking directory.

Set up for copying seed earthwork run from server
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e Select earthwk and press OK, as shown below:

Select Run To Copy From

M ame Time |
Untitled 01/10/2006 12:22:18

earthwlk

Description

Seed earthwork run, Modify ag necesseszam. Last
rmodified by S. Pratt 01./13/2006

e Type in a Run Name that fits your project and an optional Description. Press OK, as
shown below:

Rur Mame:

iDescriptiors | Earthwork For Inbound alignment

o Select your earthwork run and press OK, as shown below. Be patient, as it may take
30 seconds or so to copy the run from the server:

Unhitled 12431202 UEI 5034
Description
E arthwwork, for Inbound alignment
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e The Project Manager Earthwork dialog will appear, as shown below. Notice the
name of the run is shown in the blue title bar:

I} Earthwork - INB_ew (BEN ]
File

5 DGEM File

Soil Types

E artbwiork, Shapes
QOutput Format
AddsSubtract Wolume
Centroid Adjustrent
Skip Areaz

lgnare Areaz

Shest Quantiy

e Click on the XS DGN File category on the left side of the dialog and click on the
Select button to select your cross section file.
o Adjust the Tolerance to one of settings shown below.
o Metric projects should have a Tolerance setting of 0.001
o US Customary projects should have a Tolerance setting of 0.03

I\ Earthwork - INB_ew

File
5 DG File
Sol 7pes Toapee] (MEGE
E arthwsork, Shapes . )
Dutput Format Yertical Search Distance: | 500.00
Add/Subtract Volume Bazeline: | RaMP
giﬁ'{deid'“me”t Begin Statior: | 50+58.84 F 1
lgnore Areas End Station: | B1+00.00RF 1
Sheet Cuantity

e Selecting the XS DGN File and setting the Tolerance setting are the only mandatory
adjustments that need to be made to this run.

e Other categories (such as Centroid Adj) can be adjusted to suit your project as
desired.

¢ When all adjustments are complete, save the run by using the pulldowns File > Save
Settings, as shown below:
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1 Earthwork - INB_ew

|| File
Run %% DIGM File: | CASPENCER_MISCACADD_CO| @
=
Export... Yertical Search Diztance: | BO0.00
) Lime Bazeline: | RAMP
Exit Lt
Skip Areas Beqgin Station: | B0+E28.84 K 1
|gnore Areas End Station:; | B1+00.00 R 1
Sheet Quantity

e To process the earthwork run, select Run from the pulldowns File > Run, as shown
below:

I Earthwork - INB_ew

| | File
Run %5 DGN File: | CASPENCER_MISCACADD_CO | Q
3
Export... Vertical Search Diztance: | 500,00
! Lirne Baseline: | RaMP
Exit Lt
Skip dreas Beqgin Station: | S0+65.84 R 1
|gnore Areaz End Statior: | B1+00.00R 1
Sheet Quantity

e The Earthwork dialog will appear as shown below. Set the dialog to To Log File, type
in a name for your earthwork report, toggle Pause On Each Section to ON (if you
want the run to stop on each xs for review) and press Apply.

) Earthwork
Oukput

ToLog File »

Pauze On Each Section

|nteractive Emar Checking Apply

[] Disable Wiew Update

o After checking your first cross section, toggle Pause On Each Section to OFF and
press Continue as shown below:
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I} Process Cross Sections Display

'auze On Each Sechion

[ ] Criteria Viewer
©

O
Material Name End Areas
Station
(sqg. f£.)
E50+565. 84 BDWYEX
Common Exc 9.7
Subgrade Exc 2.8

Tnadjusted iAdjusted Mual

Volumes Tolumes Fac
few. wdo) fou. wd. )

a a_3c

Jul u] o_3c

[] Dizable Yiew Update
[ Maintain Relative Window

e The earthwork report can be reviewed using any ASCII text editor.
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The documentation below is simply for illustration on how Geopak interprets the various
elements drawn in a cross section file. The examples below do not reflect the current levels
or colors used with V8i.

A=0.07
A=0.46 A0.02 A0S

Sta. 12+160.00 A=0.20
Des.Grade = 228068
Subgrade = 2280.2]
Orig.Grnd = 228048

EXCAVATION LIMIT

~
=
~
=
S
=
=T
~
N
&
>
L |

Below is what the output file would look like.

Material Name End Areas Unadjusted Adjusted Mult Mass

Station Volumes Volumes Factor
Ordinate

(square (cubic (cubic

yards) yards) yards)

12+160.00 ITEM_NO._20401__ ROADWAY_EXCAVATION

Common Exc 0.00 0 0 1.00
Subgrade Exc 0.15 4 4 1.00
Subsoil Exc 0.00 0 0 1.00
Fill 0.00 0 0 1.00 4
ITEM_NO. 20801__ STRUCTURE_EXCAVATION
Common Exc 0.66 7 7 1.00
Subgrade Exc 4.26 43 43 1.00
Subsoil Exc 0.00 0 0 1.00
Fill 0.00 0 0 1.00 4
Mass ordinate for ITEM_NO. 20801 STRUCTURE_EXCAVATION = 49
SUITABLE
Common Exc 0.00 0 0 1.00
Subgrade Exc 0.00 0 0 1.00
Subsoil Exc 0.00 0 0 1.00
Fill 1.22 87 87 1.00 -83
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ITEM_NO. 40101__HOT_ACP

Common Exc

Subgrade Exc

Subsoil Exc
Fill

ITEM_NO. 30201__ EMULSIFIED_BASE_GR_|

Common Exc

Subgrade Exc

Subsoil Exc
Fill

0.00
0.00
0.00
0.54

=
[(cNolojolv] _Nolo}e)

0.00
0.00
0.00
0.43

ITEM_NO. 30101__AGGREGATE_BASE_GR_D

Common Exc

Subgrade Exc

Subsoil Exc
Fill

0.00
0.00
0.00
1.10

NOOO

N

ITEM_NO. 20407_SELECT_TOPPING

Common Exc

Subgrade Exc

Subsoil Exc
Fill

0.00
0.00
0.00
2.33

~NO OO

i

ITEM_NO. 25103__KEYED_RIPRAP

Common Exc

Subgrade Exc

Subsoil Exc
Fill

0.00
0.00
0.00
3.85

[(cNoNoNe)

w

[eNoloNe] [eNoNoNe] [eNoNoNe] [eNoloNe]

[eNoNoNe]

[eNoNoNe] [eNoNoNe] [eNoNoNe] [eNoNoNe]

[eNoNoNe]

.00
-00
-00
-00 -83

.00
-00
-00
-00 -83

.00
-00
-00
-00 -83

.00
-00
-00
-00 -83

.00
.00
-00
-00 -83
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1.14 - Reports (Geopak)

GEOPAK uses the proposed cross section files to produce staking reports in EFLHD
format. The creation of these will be required on all EFLHD projects that have cross
sections. These reports include the Subgrade Template Report, the Staking Details
Report and the Blue Top Report.

With the development of FLH standard files and the x30 criteria, Central Federal Lands
has developed a Microsoft Visual Basic Application (MVBA) to generate a Subgrade
Template Report. This cross section report replaces the previously generated FHWA
Slope Stake Report and the Red Top Report.

GEOPAK progresses from left to right across each cross section while preparing each
report. The user will need to provide the level symbology of the existing ground and all
the proposed elements to be reported on. These reports will be placed in ASCII files for
ease of printing and electronic transfer.

The following sections will describe the processes used to create each of the reports.

1.14.1 - Subgrade Template Report:

The Subgrade Template Report includes the red top (Subgrade) stake locations plus
points at all breaks in the roadway prism cross-section (i.e. ditch lines, hinge points,
curb lines, sidewalks, benches, walls, etc.), plus the slope sake catch point and the
reference hub point.

The Subgrade Template Report MVBA evaluates text elements within GEOPAK cross
sections and produces a report based on the text elements found that match the user-
specified search criteria.

The Subgrade Template Report provides a better format for presenting staking data to
contractors, is easier to understand, provides ease for quality control check, and
allows for unlimited number of template points.

Subgrade Template Point Identification Sheets were developed to help clarify the
information contained in the Subgrade Template Reports. Subgrade Template Point
Identification Sheets are used to identify template points along each typical cross
section. These Sheets can be access on
“M:\Engineering_Software\Cadd_resource_v8i\Standard_Shts\SG_Template\
subgrade_template.dgn” directory.

e Open the cross section dgn file (01-xxxx_Dxs.dgn) that contains your existing and
proposed Cross sections.
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e Select the Plan View Design button from the Project Manager dialog box as shown
below:

1) Road Project: BLRI| 10(1).prj

File Remember Options

Wrking Directary: | |
Working Alignment Influence Buns
Waorking Alignment | INB |

E wisting | |
Graound ;g g ;
_‘ Diraw Pattern ‘_ Existing Ground Existing Ground Wertical

Crogs Sechions Profile | Alignment

Uszer. Spencer Job#: 228 L]
[ Select ] [ Define ] [ Paort Wiewer ]

Coordinate
Geormetry |
Calculate Superelevation Fropozed ‘J D

Superelevation Shapes Cross Sections Models
Horizontal
Alignment
| Plan Yiew E arthwork, CrD;ShSetctlon
Deszign o eets
Plan \iew T abular
Quantities Surnmaries | |
Plan & Profile Lirnits of Reports & X5
Sheets Caonztruction Quantities

¢ The following dialog box will appear. Select the Design and Computation Manager
Icon.

|Des'rgn & Computation Managerl

Note - D&C Manager can also be accessed through Applications >
GEOPAK > ROAD > Design & Computation Manager or from the Main
Geopak Road Tools dialog box. Any method can be used to activate the
D& C Manager, but make sure the project manager dialog is activated prior
to accessing the Subgrade Template Report MVBA; this will allow the
MVBA to access project related settings.
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e Select the CFL Subgrade Template Report from the MVBA Applications
category in the V8_English.ddb (D&C Manager) as shown below.

I} Design and|Computation Manager EE)E

File Edit 3Settings Favorites Help

g id B¢ @ n e

&2 b \Engineering_SoftwarehCadd_resource_wBivs_30hStandards
0 CHAINS /PROFILES
(= MYVBA Applications
Superelevation Diagram
GPK MERGE [GPE Merging Utility)
Curve Widening [with transitions)
Super Crozs Section Mavigatar
Adhoc R eport

B CFL Subgrade Template Report
75 Search Text [Manual Placement]
#5 Modeler [30 Model from Crozs Sections)
%5 Delete Elements [By Station R ange]
£ 3PC
T3 Pay_iterns
£ Define_dgn

e Double click the Subgrade Template Report. The Subgrade Template Report
dialog box will appear as shown below.

Subgrade Template Report |z|

@l El %l ...ubgradeTemplateSettings.sts

General |§earch Symb | Search Text |

lob: | T14 0w

Chain! | SPR -

Bregin Station: I 10+450.00 1_d|
End Station: I 36+00.00 1_d|

Report
Title Line 1: | Test Project 1

Title Line 2: I BAWA 1E19

Title Line 3: I Mainline Road

[v write Subgrade Trace Elements

Generate Repork

Note:-The Subgrade Template Report MVBA has three tabs which must
be filled in prior to generating the Subgrade Template Report. The first
tab entitled “General” contains general information including, Job #,
Chain, Begin and End Station and the headers for the report.
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o Enter the project information as shown above. Toggle on Write Subgrade Trace
Elements, while the report is generated, a trace line is drawn to spot check the
text points selected for the report. The trace line is drawn to a level named
X_P_Subgrade_Trace. The trace line can be visually reviewed to ensure the
correct path was used.

e Select “Search Symb” tab. Under this tab, symbologies for Text, Existing Ground,
and Proposed Grade needs to be defined. Symbology can be defined by
matching or by selecting levels, colors, weights and styles.

Subgrade Template Report |Z|

El EI ﬂ ...ubgradeTemplateSettings.sts

General Search Symb | Search Text |

Text |Ex|sl:|ng Ground | Proposed Grade |
v Levels _I Match

¥ Colors [
Highlight
¥ Weights ] ———_|Match Attributes from Element |

O e m e |
Reference Hub

Cell Name: | REFHUB
Report Label: I RefHub

IV Write Subgrade Trace Elements

Generate Report

Note - When the Subgrade Template Report MVBA is invoked, the VBA
loads a default Subgrade Template Settings (.sts) file and automatically
places it into the working directory. The default Subgrade Template
Settings (.sts) file contains all the settings of the Search symb tab and
the Search Text tab according to FLH Template setup.The user can
modify the settings as appropriate for their project and save this file or
rename the file and save it to the Working Directory.

e Select the “Search Text” tab. Identify all the text to search for in the cross
sections that define the path along the subgrade to generate the report. The
default Subgrade Template Settings (.sts) file contains the text to generate report
for a standard project. Modify, delete or add text values based on the typical
section of your project. Use the Subgrade Template Point Identification Sheets as
a guide in identifying text points.
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¢ When the Reference hub cells have been used and found, the report will use
“Refhub” to label the point in the report. Any cell with the name “ REFHUB” found
in the cross section and lying on the existing ground will be listed in thereport.

Reference Hub is not used in any of the EFLHD project for the staking
purposes.

e Select the “Search Text” tab. Select the level X_Text_Search,
X_Text_Wall_Points and X_Text_Subgrade, associated colors, weights and
styles. Use the Match button to select the symbology.

e Select the “Existing Ground” tab. Select the level X_E_Ground_XS, associated
color, weight and style. Use the Match button to select the symbology.

e Select the “Proposed Grade” tab. Select the proposed grade symbology from
Slope Stake Cut/Fill to Slope Stake Cut/Fill; define the path to search for the text
to generate the report. Use match button to select the symbology and use
highlight button to view selection. Use the Subgrade Template Point Identification
Sheets as a guide to select the path for the report .

Note - Subgrade Template Point Identification Sheets are created with
project specific information and included with the project specific
Subgrade Template Report. Template points on the Subgrade Template
report correlate with the points on the Subgrade Template Point
Identification Sheets.

¢ Inthe Search Text tab:- The “Text” is the text string to search for in the cross
section. The “Rpt Label” is the label to use in the report to represent the text string
found. The “Type” is the type of point this text string represents which must be
centerline, shoulder, catch point or other. Some of the FLH standard search texts are
included into the Search Text tab default setup as shown below.

Subgrade Template Report E|

El EJ ﬂ ...deTemplateReportDefault, sts

General | Search Symb  Search Text |

Tulerance:l 0.01 g i’ E
Text | Rptlabel | Type )
PD_SG Curb_5G OTHER o
SHLD_SG  Shid_SG SHOULDER
CL_SG CL_5G CENTERLINE
HPC HPC OTHER
HPF HPF OTHER
TBC Top_Curb OTHER
™ Top_wWal OTHER
FBW BOT_WALL_F  OTHER
SSC S5C CATCH POINT
SSF SSF CATCH POINT
SSW SSW CATCHPOINT v
| I =] =

¥ Write Subgrade Trace Elements

Generate Report |
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e The user can manipulate the search text list with the help of edit tools as shown
above.

Note - Text must be entered as it appears in the cross sections. This
MVBA is case sensitive. The tolerance value defines the distance the
application will search for text in relationship to a proposed subgrade
element vertex. The tolerance value should be around the value as shown
for both metric and English projects.

e Once all the settings have been defined, Select the Save Settings Icon to save the
project settings. The project modified Subgrade Template Report settings are saved
to your working directory as Subgrade Template Settings.sts. Select Save Settings to
Another File Icon to save your project settings to a different setting file name.

Subgrade Template Report

El EI _%l ...deTemplateReportDefault,sts

Gener[Save Settings Jb  Search Text |

Tolerance: | 0.01 EI ﬁ] El

Text | RptLlabel | Type

PD_SG Curb_sG OTHER A

SHID_SG  Shid_5G SHOULDER

CL_5G CL_5G CENTERLINE

HPC HPC OTHER

HPF HPF QOTHER

TBC Top_Curb OTHER

W Top_wal OTHER

FBW BOT_WALL_F OTHER

55C S55C CATCH POINT

SSF S5F CATCH POINT

SSW SSW CATCHPOINT _¥|
| | =l =l

Iv Write Subgrade Trace Elements
Generate Report

o Select Generate Report to create the report with the defined parameters.

IV Write Subgrade Trace Elements

Generate Report h

A

e The following dialog will appear asking to provide the name of the subgrade report
file to be created. Provide a name and Select Save.
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Save Subgrade Template Report File ?|x
Saveirc | ) Design = BB

ub

My Recent
Documents

X )

My Documents

€

My Compuber

@ File name: [ ] j Save
Network 5 Iype: Subgrade Feport Fies [.0gr) - Carcel
o Ho ave o | 1] =] !

e Occasionally errors are found in the cross sections. These may be caused by
incorrect symbology (either in the cross sections or that specified in the dialog) or by
search text not specified correctly. When an error occurs on any given cross section
the user will be presented with a dialog similar to the following:

Subgrade Template Report Error

The Cross Section at station 19+50.000 could not be
processed because No Left Shoulder Point was found.

|Retry| Skip Abort

e The description of the error in the dialog will indicate the location and type of error
that was found.

¢ When the application has finished processing the final cross section in the specified
range a message will be displayed indicating it is done. Select OK.

Subgrade Template Report |z|

Done Generating Report

=
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o Use Cross Section Navigator to view your cross sections with the subgrade traced
elements.

e The Subgrade Template Report will produce the following report as shown below.
The report will be saved in the location specified and can be viewed and printed
using any text editor application. UltraEdit is preferred for viewing and printing the
Subgrade Template Report.

12/04/2012 Test Project 1 Page# 20
NAMA 17(1)
Mainline Road
SUBGRADE TEMPLATE REPORT (ft)
Left Side Right Side
Station Cut/Fill Slope Distance Elevation Super Super Elevation Distance Slope Cut/Fill
20+00.00 F 0.94 -1:4.00 20.65 121.03
16.90 121.97 -4.450% -4.450% 121.97 16.90
120.47 22.90 -1:4.00 F1.50
120.88 25.39 1:6.00 CO0.42
Station  Easting Northing Elevation Offset Id Slope Horiz. Vertical
Diff.  Diff.
20+00.00 1354095.02 498407.91 121.03 -20.65 CP
-1:4.00 -3.75 -0.94
1354097.90 498405.52 121.97 -16.90 SHLD
-0.045 -16.90 -0.75
1354110.92 498394.74 122.72 -0.00 CL 0.00 0.00
0.045 -16.90 0.75
1354123.93 498383.96 121.97 16.90 SHLD
-1:4.00 6.00 -1.50
1354128.56 498380.13 120.47 22.90 HPC
1:6.00 2.49 0.42
1354130.47 498378.55 120.88 25.39 CP
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The Subgrade Template Reports generated for construction should be

accompanied by the typical Subgrade Template Point Identification Sheets for the
project. The Subgrade Template Point Identification Sheet shown below identifies
the template points in the Subgrade Template Report along a typical cross section.

Tympical Tymdoal M
W paved shoifders wipaved sholldors
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1.14.2 - Staking Detail Report:

The Staking Detail Report is used to locate the catch points (tie down point between
the proposed finish grade and the existing ground) at each section. Referencing this
catch points, the Staking Report lists the left and right offset and its corresponding
elevation, and the slope of the proposed finish grade. The Staking Detail Report are
generated from the cross section file by accessing the XS Report dialog.

e Open the cross section dgn file (01-xxxx_Dxs.dgn) that contains your existing and
proposed Cross sections.

e Select the Reports & XS Quantities button from the Project Manager dialog box
as shown below:

I} Road Project: BLRI 10(1).prj

File Remember Oplions

“whorking Directary: | |
Wwarking Alignment Influence Runs
Working Alignment | IME

E wistitig
Ground
—] Diraws Pattern

Coaordinate
Geometry

Uzer Spencer Job$: 228 _
| [ Select ] ’ [Drefine ] [ Port Wigwwer l

Existing Ground
Crozs Sections

Wertical
Alignment

|
e
Models

|
‘ Existing Ground

Frofile |

Superelevation
Shapes |

Calculate
Superelevation

Propozed
Cross Sections

Huarizantal
Alignment
Plar Wiew J E arthwork CmgshSetctlon
Design 2
Plan iew Tabular
Quantities Summaries |
Plan & Profile Lirnits of Fieports & xS
Sheets Construction [Quantities

e The XS Report dialog will appear as shown below. Click User and fill out the
Report Header Dialog box. This Report Header information can be saved by
clicking on File and selecting the path and file name to be saved.
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i xS Re... [C][E]E)

Blue & Red Top
Clearing
Clozure

DTH Input
DTH Proposed 30 (1) Report Header, EIE|x
HEC2 File

Date:
Master Headerl: | |
Master Header2: | |
Master Headerd: | |
Mumber Page

Tolerance: | 0.100000
RT40 Radius of Display Circle: | 4.000000

Seeding iAadjust Output File Extension Accaording to Feport:

HEC RaS

ulti-Line

O EE E

Profile Grade

Fiadial Staking

[y
i
IIIIIIIIIIII |
o}

Slope Stake
Gaingoe)

[ Hiite

o Select the Staking Detail button from the XS Report dialog box. When selected,
you will get the following dialog box.

]} Staking Detail Report SIENE

Jah: Q. Curent Statior: | 50+65.84 A 1

Chair: |RAMP v |
Begin Station: | G0+68.84F 1 | |B0+68.84 1 |
End Statior: | E1+0000R1 | [g1+0000RT |

Search Criteria

Esizting Ground Line: ?-ﬁmﬂ?l Dizplay
Fropased Finish Grade: hﬁ*ﬂ Diizplay

Repart Format: | Federal Highway Format v|
[] Pause on Each =5
ASCI File: | \CADD_COORDAest\staking. sdr |a,

[ Apply ]
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e To set the symbology values for the Existing Ground Line and Proposed Finish

Grade, pick the symbology button o get the following dialog boxes:
) Existing Ground Line  [E][E 1) Proposed Finish Grade  [£][5][%]
[v] LvNames i Lv Mames: &
I — T e
Colors: & Colors: | 0,235,247 |
Spes 2 B —
Weihts 7 Weights g
[ Match || Display || Resst | | Display || Resst |

e Set the existing ground line symbology as shown above. Select the top of the
pavement layer, ditch slope, cut slope and fill slope for proposed finish grade. The
values shown in the Existing Ground Line and Proposed Finish Grade sections will
allow GEOPAK to progress through the top of subgrade. This is the path needed to
get the correct report.

Note - The values shown in the Proposed Finish Grade are only for a
standard ditch or fill section. There will need to be additional symbology
added to the Proposed Finish Grade section if retaining walls and other
elements are added to the cross sections.

e Once the existing and proposed symbology has been selected, provide a name for
the report and select Apply to process the Staking Detail Report.

STAKING DETAIL REPORT(Ft)

Slope Left Stake Right Stake Slope
STATION C/F DIST ELEV SUPER ADJ. SUPER ELEV. DIST CIF
18+50.00 R 1 6.00:1. C 0.99 28.81 126.86 -0.020 128.13 -0.020 126.77 28.27 C 0.89 6.00:1.
19+00.00R 1 6.00:1. C 0.77 27.55 124.81 -0.020 126.28 -0.020 124.77 25.87 C 0.74 4.00:1.
19+50.00 R 1 6.00:1. C 0.73 27.29 122,92 -0.020 124.45 -0.020 122.60 25.35 C 0.41 6.00:1.
20+00.00 R 1 4.00:1 F 094 20.65 121.03 -0.020 122.72 -0.020 120.88 25.39 C 0.42 6.00:1.
20+50.00 R 1 6.00:1. C 0.36 25.05 119.27 -0.020 121.17 -0.001 119.84 27.29 C 0.73 6.00:1.
21+00.00R 1 6.00:1. C 0.66 26.89 118.12 -0.027 119.79 0.027 117.71 28.62 C 0.27DL -6.00:1.
21+50.00R 1 6.00:1. C 191 3436 118.06 -0.037 11857 0.037 118.36 17.34 C 0.59DL -4:1.
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1.14.3 - Blue Tops Reports:

Blue Tops reports indicate all breakpoints at the top of base course. Based on FLH-
defined text strings placed on each cross section, GEOPAK determines the offset and
elevation in addition to the slope between each pair of adjoining vertices. There are two
reports that are needed; the standard Blue Top Report and the XYZ Blue Top Report
(provides Northing, Easting values, and Elevations). To generate this report, access the
MicroStation file containing the cross sections and select the Blue & Red Top button from
the XS Report dialog box.

e Open a cross section dgn file (01-xxxx_Dxs.dgn) that contains your existing and
proposed Cross sections elements.

e Select the Reports & XS Quantities button from the Project Manager dialog box
as shown below:

1) Road Project: BLRI| 10{1).prj

File Remember Options

Wiarking Directory: | | User: Spencer Jobi: 228 L]
‘wiorking Alignment Influence Runs

Warking Alignment | INE

E xisting | |
Graound ;g ;g -
_‘ Draw Patten || Existing Ground ‘ Exizting Ground Yertical

Cross Sechions Profile | Alignment
Coordinate
Geometry

|
Superelevation in]
Shapes | M odelz

| [ Select ] ’ Define ] [ Port Wiewer ]

Calculate Propozed

Cross Sections

| Superelevation
Horizantal
alignment
Plar Wiew J E arthwork Cm;shSectlon
Diezign eets
Plan Wigw Tabular

Quantities Surmmaries |
Plar & Profile Limitz of
Sheets Canstruction

e The XS Report dialog will appear as shown below. Click User and fill out the
Report Header Dialog box. This Report Header information can be saved by
clicking on File and selecting the path and file name to be saved.
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User
( Bluc tRed Top ) * Selectthe Blue &Red Top button from the XS
e Report dialog box. When selected, you will get
q . .
the following dialog box.
Clozure
DTH Input -
DTM Proposed 3D ! Blue & Red Top Report
T Job: Q Current Station: | 50+68.84 R 1
T Chain: | FiaMP v |
— Begin Station: | G0+E2.84R1 | |s+EER4RT |
ulti-Line
End Station: | G1+0000R1 | [g1+0000R1 |

Profile Grade o
Search Criteria

Riadial Staking Existing Ground Line: ?m.._‘-l Display
AT40 Proposed Finizh Grade: hm Display

Seeding

[ Cross Section Text ]
Slope Stake
Staking Detal O Spart
WSPRO [] Reference Chain:
5 List Report Decimal:

[] Pause an Each x5

Q Blue v}D:HSPENEEH_MISE\E&DD_EDDHDHES |,
[_ Apply ]

[ Hiite

e Toggle the type of report to be generated, (located at the left of the directory path) to
Blue.

e Key in the Job number and Chain.

e If you want notes for the entire chain, highlight the Beg Sta. Field and press
delete. The application will automatically set this field to the beginning station
of the chain. Repeat this for the End Sta. Field. You may also simply key in a
desired station range.
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e To set the symbology values for the Existing Ground Line and Proposed Finish
Grade, pick the symbology button S 10 get the following dialog boxes:

i) Proposed Finish Grade  [Z](5 (%]

I} Existing Ground Line =]

Ly Mames: | #_E_Ground x5 ]
Clivbumbers [ ]

Colors: a
Styles: al
Wieights: a

Lv Mames: |
[JLv Mumbers: l:l (|
Colors: a
Sless 0 |

Weights: a

_Maich 3| | Display | | Feset |

[ M atch ][ Dizplay ][ Rezet ]

¢ The values defined in the Existing Ground Line and Proposed Finish Grade sections
will allow GEOPAK to progress through the top of base course. You may need to
include the top of pavement symbology if the foreslope has the same symbology
along the base course as the pavement section. The values shown in the Existing
Ground Line and Proposed Finish Grade sections will allow GEOPAK to progress
through the top of base course(Aggregate Course) as shown below. This is the path
needed to get the correct report.

gus 3
dend, = F2189

o Keep the Span and Reference button toggle off as shown below.

fetnceletele: Aekelehetetetin | |

Crozz Section Text I

r Spar: _Top "’I
" Beterence Chain: |SF'H vI

Separatar; I_ Report Decimal: 3 'l
[T Pause on Each 5
M" BlueTop.sdr Q,
Apply |
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e Select the Text button to bring up the Blue and Red Top Text Set dialog box as
shown below:

I} Blue & Red Top, Text Set a3
File
Text Header Label Point Mumber | Featurs Description Store in GP #
: ]
BOT BDT N
55C 55C N B
Fi_55G Fid_55G M »
22 &2 N ot
Test |HFF |J:€ [] Stare in GPE.
Header Label: | HPF | PointMumber [ |
Feawre [ ]
Description: |

¢ Review the cross section to select text at the points that you want reported. For X_30
FHWA criteria, the text placed on your cross sections on a level named
X_Text_Search. Review your cross sections and key in the text to search for and its
description. Press Add or Delete after each entry. To Modify an entry, simply
highlight the entry, adjust the values in the white fields and click Modify. When
finished ... these entry’s can be saved for recalling later, by clicking on the File

pulldown. Select the path and filename to save this information. The text set for your
project can be saved as a *.lis file.

Note - The EFLHD_Default.lis file is located at
o “M:\Engineering_Software\Cadd_resource_v8i\Standard_Shts\
z SG_Template\” directory for your project. Open this file through File

> Open in Blue & Red Top Text Set dialog and modify according to
your project information.

e Prior to running the Blue Top Report, make sure the Blue button is shown in the Blue

&Red Top Report dialog box. Select Apply to process the report. Report is shown
below for one cross section.

BLUE TOPS REPORT(Ft)
STATION SSF HPF SHLD_AB Travelway Travelway CL_AB Travelway Travelway SHLD_AB  HPC
SSC
20+00.00R1[Ramp] 121.03 12197 123.20 123.02 123.36 123.22 123.36 123.02 123.20 120.47
-20.65 -16.90 -12.00 -10.00 -10.00 0.00 10.00 10.00 12.00 22.90
-0.94 -0.250 0.087 0.000 0.013 0.013 0.000 0.087 -0.250 0.167
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e The XYZ Blue Top Report is the same as the Blue Top Report, just change the
button that says Blue to XYZ as shown below. Provide a new name for the report
and select Apply.

I} Blue & Red Top Report

Jak: Q. Curment Station: | 50+68.84 A 1

Chair: |R&MP v |
Begin Station: | GO+EEE4R 1 | |50+6884R1 |
End Statior: | B1+0000R1 | |E1+0000R1 |

Search Criteria

E xisting Ground Line: ?nm":l Dizplay
Proposed Finish Grade: hm.ﬁ-l Dizplay

[ Cross Sechon Text ]

0 Span
[] Reference Chain: [RAMP
Separator: |:| Repart Decimal:

[ Pause on Each 5
L
wre w i CASPEMCER_MISCACADD_COORDMtes

| Apply

XYZ Blue Top Report

Station X Y z Offset  ID SLOPE
20+00.00R1[Ramp] 1354097.900  498405.523 121970 -16.902  HPF

-0.250
1354101.676  498402.396 123.195 -12.000 SHLD_AB

0.087
1354103.216  498401.120 123.022 -10.000 Travelway

0.000
1354103.216  498401.120 123.355 -10.000 Travelway

0.013
1354110.917  498394.742 123.222  0.000 CL_AB

0.013
1354118.619 498388.363 123.355 10.000 Travelway

0.000
1354118.619  498388.363 123.022 10.000 Travelway

0.087
1354120.159  498387.088 123.195 12.000 SHLD_AB

-0.250
1354128.556 498380.134 120.470 22.902 HPC

0.167

1354130.474 498378.545 120.885 25.392 SSC
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