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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 4
i DCAD , [ roap P ROAD Tools i
ign
~! SITE ’ )
Project Manager
SURVEY 4
DRAIMNAGE y Corridor Modeling
WATER SEWER 4 i i
Site Modeling & User Preferences
LANDSCAPE Y| active Chain Control Dutnt &
] v 3 = utput Accuracy
Training Element Attributes i : i _English | Diztance: 9912 hl
3PC AdHor Attribute Manager Coordinates:  ME hdl 5 5.89(9).12
tation; 9+ . hd
About OP-“-K U Ficliianees Direction:  Bearing i

Angle Seconds: 979912 hd
Station:  12+34 v

Geometry 3

Dresign & Compukation Manager

Working Directory: | Q,

Feature Preferences. .

Quankity Manager

Plans Preparation 3

[~ Show thiz dialog at GEOPAK, startup

DTM Tools COGO Prefersnces..
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 Cells Point Label Bedraw:  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.

# COGO Preferences
iob [GPE] Open Mode: Quen "'|

Job [GPK] Directary: | Q,
COGO Input File Directaony: | Q.
COGO Output File Directaony: | Q,
Iv FRedefinition of Elements
[ Farce Redefinition OFf 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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e Open a MicroStation design file. Invoke Project Manager by either using the
pull-downs Applications > Geopak > Road > Project Manager

e | Applications | Window  Help

GECPAK  *|  Deactivate GEOPAK | EE@

[ ::2-:;@ : | EIC;QD : ROAD Toals
‘" SLRVEY , | Project Manager |
DRAIMAGE p | Corridor Modeling
WATER. SEVWER. k Site Madeling
LANDSCARE P Ackive Chain Conkrol
Training Element Atkribukes

3PC AdHoc Atkribuke Manager

About OPAK User Preferences

Geometry k

Design & Computation Manager

Quantity Manager

Plans Preparation r
DTM Tools

30 Tools r
Cross Sections k

Ukilities

Help

e Or by using the Tools icon shown below:

Road

I LY
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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.

! Project Manager

Current directory is
displaved

/\

Projecks  Directory  Admin

—
C CASPEMCER_MISCACADD_COORDtests, [
Existing Project N e . —_—
file display area Filter: | *.prj | Type: | Project V|
- Directaries: | To navigate the current
~Emp yspaCfet' AN Ay 11N §| directory structure area
means no existing PDFIS ="
project present at {prl:nil:ll:u]s] p— —
the current [rddbs]
(]
[C:] ot |
Job Humber: 212 IJnit System: English

Description:

Foadway and Drainage Improvements for
Steinwehr dyenue

i}
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Project Tools

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

Projects

e

WDireckary  Admin

SPEMCER_MISCLCADD_COORDMests |
i Twe

Directaries:

[]

[POF']

[projdbz]

[rddbs=]

[&:]

[C:]

Job Mumber: 212 Init Syztem: Englizh

Dezcrption:

[ R |

[ €

Foadway and Drainage Improverments far
Sterwwehr Avenue

m}

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.

Projecks  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:
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I} Project Manager

Projects | Directory | Admin

E Create Mew Directary. .. R tast
Fiter: E|| Current WDrkinEEir.Etllzc:rw,.:- Z:|L <
Projects: | Directaries: |

L] B

[157]

[Az-Builkz]

[CADD]

[CFL_test]

[projdbz] |
Job Mumber: Urit Spztem: English
Description:;

i}

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

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

W\ Project Manager,

| | Projects | Directary Adrmin —
| e 1! Create New Project E] E]
Edit... Project Name: i | |I
Delete, .. ‘warking Directory: | | [select
Frojects: | | Directaries: P Job Murmber: Select
= 3 B =
[E.&DD] = Project Description:
[Carrezpd]
[Driztribu]
[E-mail]
[Erg_Coord] e
Job Mumber: o
Description:

]
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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 E)E]E]
Urit System: Output Accuracy
Distance; | 99.12 |
Coordinates:
o : Station: | 9+99(3).12 |
Directior:
_ Angle Seconds: | 979'9.12" |
Statior; | 12+34 b
Wharking Directorny; | | Q,
[ Feature Preferences. . ]

Show thiz dialog at startu
[ COGO Preferences... [l g P

[ 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

Project Mame: | BLRI 10(1] |
“working Directony: | | Select...
Job Mumber; | 228 Select
o Lo
Froject D ezcription:
Blue Ridge Parkiway rehab. from 124+50 to 585+50
m

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:

) Project Manager =l

Projects  Directory  Admin

| CASPENCER_MISCACADD_COORDest', |

Fiter: Type:

Projects: Directories: s
BLRI 10(1).pr [.] =
[FDF's] b
[projdbs]
[rddbs]
[:]
[C:] A
Job Mumber; 228 it Syztern: English
Dezcription:

m}

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, .

Idzer Info

Full M ame:

Bassword OF Code:
Exit

Description:

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

OK:
Name:

Fuill M arne: | Spencer Beale |

0P Coded | SB |

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 vou 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
Lzer Info
Spence Full Mame:
Spencer Beale
OF Code:
SB

D ezcription:

i}

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.

[ GEOPAK Job Number

Proj Nam
oject Name User Name

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

File Remember Options

BE&

User:}pencer Job #: \2\28 L]
[ Select ] [ Define ] [ Part Wiewer ]

Whorking Directony: | |

[] working Alignment Influence Runs
Wwiorking Alignment | IIntitled |

Ewiztifig | |
[round 508 L .
_‘ Draw Pattern | Exizting Ground ‘ E=izting Ground Wertical

Crozs Sections Prafile | Alignment

| I

Coordinate

GEeametrny |
Calculate Superelesation Propozed 3D
- | Superelevation Shapes Crozs Sections hodels
Harizantal |
Alignment | |
[
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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.

Click this square will
expand/condense the
dialog box

File pull down menu supports Close and Exit —

Close — User is returned to the Applications dialog.

Exit — Exits Project Manager.

enoject: BLRI 10(1). prj
llz  Regember  Optiong

Wworki Directur_l,l:l \ | lzer: Spencer Job #: 228
[] warki igrirnent Influencm

[ Select ] [ Define ] [ Part Yigwer ]

Worki ment | Untited "\ |
AN

dr can instruct the

software to remember the
Project, User, or Road in
subsequent sessions. The Road Project flow chart sinks

behind all open views when any

Auto Sink option can be enabled: \

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

lect tion here.
iec 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

W kg Clpschoro: [ |
1

pm—
< Working Alignment Influence H@

Wwhorking 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. .,

Time

Copy... » 12/11/201211:51:19

Madify...
Delete

Dezcription
[Intitled
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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.

Fiun Mame: | 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

Bun
M arne Time:
1212002 121648
Untitled 1212012115119
Dezcription

¢ 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: |

[ ] warking Alignment I ce Funs
Wiorking &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.

) Road Project: BLRI 10{1).prj

File Remember Options

warking Directory: | | User Spencer Job#: 228 ]
[] W orking Alignment Influence Runs

YWworking Alignment | IME <©Defme

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

50 Working Alignment Definition: INB

Design File: | |Q
Pattern Chai: | |q
Shapes _ _
Prafile Yiew Begin Station: | |
Location End Stshion: | |

Crozz Section Wiew
Esizting Ground
Fropozed Finish Grade

OTH

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

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

File

Remember  Options

EE&

Working Directony: |

| User. Spencer Jobf: 228 ]
YWorking Alignment [nfluence Buns
Select Defi Part 4
Warking Alignment | IME | [ e ] [ = ] [ T ]
Exizting
Giround Draw Pattem E=isting Ground E=izting Ground Wertical
Crogz Sections Praofile Alignment
Coordinate
Geometry
Calculate Superelesyation Proposed D
Superelevation Shapes Crogz Sectionz b odelz
Horizontal
Alignment
Flan iew E arthwark Crozs Section
Disign Sheets
Plan "fiew Tabular
[uantities Surmmaries
Plan & Profile Limits of Reports & =5
Sheetz Congtruction [uantities

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.
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Tool Bar consists of drop
down options and icons

File Edit Element ‘iew Tools

ER. e E'"_: ‘k -+ & e f"'l f\"é r% (E’%é /’i ‘r:;:‘ (—%} I_jf {ﬁ: i <t ?ﬁ.{? O‘U @ | Permanent Visualization
L v [Browse |[331234_ vllogaiz v« |[ <[> ][]
COGO Key-in: Y "
L
yA

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

Output Display

Window shows the
results generated by

the commands.
\

J

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

TANS
. .J....u....a...a..a:l.-..a.....a-.l...a..aj B
T
TAN3 T
ikt
/,-w"\"" CUR3
.
TAN2 X LR
7
AT AN ’_.;}/,
‘.J.-l—-"‘""

CUR1
Chain from Point A to Point B

X (Easting)

Y (Northing)
TAN1 From Point(5000):  1500.000
To Point(5001): 1500.000

1250.000 ---Point A

1367.957

Page 1-23




Chapter 1 -

EFLHD CADD Procedures Guide — GEOPAK V8i Edition GEOPAK V8i Basic

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:

1) Road Project: BLRI 10{1). prj
File Remember Options

wiorking Directary: | | User. Spencer Job i 228 _l
Working Alignment Influence Runs
Select [refi Part i
WwWorking Alighnnent |INB | [ e ] ’- eme] ’- on Viemer ]

Ewisting | |
Ground ;o ;g -
_‘ Draw Patter  |—| Ewisting Ground ‘ Eisting Ground ‘ Wertical

Cross Sections Profile Alignment

g—

' N|
Coordinate } |
Geometry |
A
S Calculate Superelevation Propozed aD
Superelewvation Shapes Cross Sections todels
Horizantal |
Alignnent
Plan Yiew J E arthwork Crozz Section
Design Sheetz
Plan Wigw Tabular
Quantities Surmaries | |
Plan & Prafile Lirnits of Reports & XS
Sheets Construction [uantities
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You can also select the Coordinate Geometry button on the GEOPAK main dialog box.
(]

2 @A % )

=

The Geopak Coordinate Geometry dialog box appears as shown below.

) Coordinate Geometry. Job: 22B Qperator: 5B 3=E]

Eile Edit Element ‘iew Tools

REZ &+ A/ RC(RS R T w0 [ Blssin
[ Permanent Visualization ~ | CL |v [Browse |[99.1234 v agaiz ]

COGE Kepind || 5%

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 EEE
Paint Name:! | 5000 |
Auto Increment
Coordinates
Marthing: | 873064.08 |
Easting: | 1829420.05 |
] station [ |
O  Bevaton [ ]
] Plode [ ]
1 Faint Cell: l:l Siale; I:I
O Featwe: [ ]
il 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.

I71 store Chain From Elements [Z]__ E]
Bkt [emiz: | Tam | Element 5 elaction
[Stationdsls | 1000000000 | Element Type:
Element List! Paint Mame:

5000 5001 | [« 4dd] [5007 |

[ Store Chain ]

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.
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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 (%]
Name: | CUR1

] Station: |

|
|
PC Paint Mumber; | 5001 |
|
|

PT Paint Mumber: | 5002
| Radius ~ | | |00

| Clockwize |

[ 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 Narne: | RCOGO | Element Selection
| Beqin Station v| | 10+00 | Element Type:
Praint Mame:
TANT CLIR1 TAN2 CUR2 TAN3 CUR 3 [ 5001 |
TAMA CUR4 TAMS
[_ Store Chain

= 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.

S @o- & B-O-E-0-A-F- 280
Applications | Window Help

113 .4
? | Rroap P ROAD Tools
SignZAD 3 J— N
Project Manager

SURVEY 3
DRAINAGE y | Corridor Modeling
WATER SE'WER b Site Modeling
LANDSCAPE Y| Active Chain Control
Training Element Atkributes

3PC AdHor Attribute Manager
About GEOPAK

User Preferences

Geometry ¥ Coordinate Geamnetry

Design & Computation Manager | Graphical Coordinate Geometry
Quankity Manager Layout Alignments Horizontal
Plans Preparation k| Design Multicenter Curve

DT Taoks Store Graphics

30 Toals ' Auka Store Graphics

Cross Seckions 4

Subdivision Wizard
Utilities 3
Lavout Profiles (YFI Based)

Hel
=eP Layout 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.

COGD (X

Graphical COGO

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.

ﬂ ﬁ. |H|:uriz|:|nta| Alignment Generakor |

! Horizontal Alignment Gene... =]

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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) 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

o 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 &

Cateqary

Line Element :

Element Spmbology
COGO Elerment Mames Curve Element :

Curve Dezsign Tables
Spiral Dezign T ables

Turning Pathz Wt Construction Line :
Pl Aligriment Dizplay

Fl Alignment D esign Lael sz [MELN
Farameter Formatz Grouping : | Hone
Dynamic Increments

Spiral Element ;

..'
!

Level symbology of COGO elements are
governed by their features.

1) An important thing to remember is that the components never have to be

i 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 J3EJ

Cateqgaory
Element Spmbology Save a3 COGO Elements

COGO Element Mames

Beqinning Element Mames

Curve Dezsign Tables

Spiral Design Tables [] Point: | |
Turning Pathz

Pl Alignment Digplay [] Lire: | |
Pl Alignment Design [ 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”

U} Preferences 3

Cateqorny |
Element Symbology

COGO Element Mames | | tandards'BinkE nglishSpiral_emaxf_|15 Cust thl | QL
Curve Dezign Tables

Spiral Dezign T able Indexed by Curvature

Spiral Dezign T ables
Turning Pathz

Pl Ahignment Display
Pl Alignment D ezsign
Pararmeter Formatz
Dyramic lncrements

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.

Page 1-32




Chapter 1 -
GEOPAK V8i Basic

EFLHD CADD Procedures Guide — GEOPAK V8i Edition

2! Horizontal Alignment Gene... [= (0[] | 01 M: \ .. \ Spiral_e... [=][5][¥]
Design Tables File
Symmetrical 3 Centered Curve )
asymmetrical 3 Centered Curve Selection : |15 mph 2 Lanes N |
Symmetrical Taper Curve - -
Asymmetrical Taper Curve Radius | Sp"al | = |ﬁ
BO0 1] 2.2
200 1] 24
450 1] 26
400 1] 28
340 0 a0
300 0 4 g

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

Ealisosit I General

Element Sumbology

COGO Element Names

Curve Design T ables T Degres (A

Spiral Design Tables Diretion Degree {Ehclurd]

Turmning Paths g

Pl Alighment Dizplay Pl Aligrment

Pl Alignmment Design

Parameter Formats Fl Coordinates :

Dgnamic Increments Distance : | Pl ta PI &
Spiral Parameter ;

° 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
Leliciply I Increment Values
Element 5 ymbology
COGO Element Mames R adius : Degree: | 10000
Curve Design Tables .
Spiral Design Tables Offset: Ratio:
Turning Paths Length : A
Pl Alignment Digplay Angle: [100 00

FI Alignrent Design

Parameter Formats
Round ta Even Increment

Activate Pagellp/Pagelown shortout keys

[:'_'.' namic 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 X
Curve Combinations

e "
Spiral Combinations /& + _[:L? \“‘%\

Complex: Transitions

aligrment
Manipulate

. 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.

! Preferences

Category I
Element Syrmbalogy

COGO Element Mames| | tandardsBin\E nlishhSpital_emask_USCust thl | O
Curve Design Tables

Spiral Design T able Indexed by Curvature

Spiral Design T ables

Tum!ng Paths . Spiral Curve Design Table - M:\Engineering SoftwarelCadd resource vBi\X 30\Standards\Bi... [2][%]
Pl Alignment Display
Pl &lignment Design Look i | 59 endlsn Jorerm &
Paramneter Formats L Mame = Size | Type Date Madified
Dynarnic Increments I 180 5piral_emaxd_USCust.tbl 7KE Microdtation Color T, 3/16/2006 7:45 AM
My Recent 18l Spiral_emaxé_USCusk.tbl 10KE  MicroStation Color T...  3/16/2006 7:45 AM
Doguments s Spiral_emaxB_UISCust.thl 11KB  MicroStation Color T...  3{16{2006 7:48 AM
— EﬁSplral_emaxlﬂ_uﬁcust.th\ 13KB MicroStation Color T...  3f16/2006 7:48 AM
@ s-iSplral_emale_LlSCust.th\ 14 KB MicroStation Color T...  3f16/2006 7:48 AM
Desklop

[

My Documents

My Computer

-

Q File name: V‘ L Open ]
MyMNetwolk | Flesoflype: | Color Tables [~thl] v [ sl |

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.

Spiral Combinations

Tt @0

e ot e e e
R ———
——— —,

.

=y :

3 ﬂ"— \ :}h ‘.‘.‘ T

A" £
\\ —— P
£
B =] ’
\\ Cesign Table : |15 mph 2 Lanes !‘r

\\ Entry Spiral : | 50.000000
\\ Fadiuz ;| 1000 “
\\ Exit Spiral : | 50.000000 !"

[] Laap [Exterior Canstruction) ;

<
=

4 4y 4
1]
-

Truncate | | Both v| p
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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  [¥]

9 7Y |

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} (A
Beqgin Station: | 10+00

Oppozing Element;
Maw 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.

71 D01 -NAMA17(1)_wrk.dgn [2D -

ivil Warkfows - }

T ER _
an o SR 4 % Complex Element By... (=]

S 2
»'»

56

100.0000 ]

Back Transition ~

Enter in the desired geometry

ahead Transition ~ and dynamically place tangent /

cwe ||| curve combinations.

52 Road Warkflow

&% Right of way Workflow

$5 survey Werkflow

il
el
il
B site Workflow ol
sl
sl
@

& Drainage Workflow

2™ Water & Sewer Workflow

“§ Drawing

1200 | flvenos )

;i.—‘.z Fradis [ Change radii, lengths, curve
== Length types on the fly Whlle data

— pointing to graphically create an
_:.:. CIass\cGa.nm.etry allgnment

/A Data Acquisition

Fra— Ize Feature F

1 Road Taols Feature Definition

E] Plans Prep & Quantities

@ Landscaps Tools

IR IR K IR EHIES

1 Geatschnical Taals

G v G) - .\‘,’ B 7= LS _Sur_ft

» Enter First PI

To Modify the Visualized elements:

Alignment Tools

JET 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

gpplications | Window Help

Map »

concAD b ROAD * ROAD Tools
ign
SITE »
Project Manager

SURYEY »
DRAINAGE y | Corridor Modeling
WATER SEVWER ] Site Maodeling
LANDSCAPE * Active Chain Contral
Training Element Attribukes

3P AdHoc Attribute Manager

fbout 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  [Z][E
Settings

Job: Q
Dperator Code:

| Chain » | | MAIM |

Eeginning Paint:

Beqinning Station: | 10+00 |

Muode: | Complex Chain V|

ID Element 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
o CAD . | ROAD b ROAD Tools
ign
3
SITE Project Manager
SURMEY 3
DRAINAGE y | Corridor Modeling
WATER SEWER. 3 site Madeling
LANDSCAPE * Active Chain Contral
Training Element attributes

3PC AdHoc Attribuke Manager

Ahout GEOPAK
= User Preferences

GeOmekry »

Design & Computation Manager

Quantity Manager

Plans Preparation 4
DTM Tools

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

W} Design and Computation Manager

= arites  Help

Road
@ Panild

a ol
@.; i i Iﬁ, B+l
“Engineerning_SoftwarehCadd resource wBiv_30MStandards'

£ CHAINS/PROFILES
£ MYBA Applications
1 3PC
£ Pay_items

[ Define_dagn

[ Proposed
771 Plan Wiew Nyverides

DDBSAE nglishsWE_Englizh. ddb

(3

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 Favaorites Help

@uﬂid‘?ﬁ— '? h

& b \Engineering_SoftwarehCadd_resource_wBiv_308Standan
[ CHAIMS/PROFILES
=3 'wFL
[~ CFL/EFL

= CL Proposed Centerline/B azeline
£ DPROF Design profile
& ExPROF Existing ground profile
i LT Low Profile
& RT Low Profile
d PLINE Staked line

1 MYBA Applications

=3 3FC

£ 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 b atch Point Text ]
ew Element Only Drrawe 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 GPK files |
fiob 228, gpl

L ok J [ 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:

[berm: | CL Proposed Centerline/B aseline |

Element Type: | Chains v | Label Scale: | 100

Key-in Points: | |

< Select Chain t)Diraw |

Line Direction Labels
[] Line Length Labels

[] Line Labels Only

Curve Labels

Curve Data

[] Curve Labels Drily

[] Place Curve Data by DP
Spiral Labels

Spiral D ata

[] Spiral Labels Only

[] Place Spiral Data by DP

e 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

Item: | CL Proposed Centerline/Baseling |

Element T_l,lpe:l Stationing v I Label Scale:

T EElect LRasto Dra
< RéMP ) Tick Marks
B Tick Mark Stations

PC/APTATSACS/SCASTAP Labels

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

Contral Paoint Labels

| &z 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

Ma »
" | ROAD P ROAD Tools
Signizab 3 <ITE N
Project Manager

SLRVEY [ 3
DRAIMAGE | Corridor Modeling
WATER SEWER ¥ Site Modeling
LANDSCAPE ¥ Ackive Chain Conbral
Training Element Attributes

3PC AdHoc Attribuke Manager

About GEOPAE
- User Preferences

Geamekry »

Design & Compukation Manager

Quankity Manager

Plans Preparation 3
OTM Tools

30 Tools 4
Cross Sections b
Likilities 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 EEE)
File Edit Settings Fawvorites Help

g id 'c?t

@@ M:\Engineening_SoftwaretCadd_resource_v8iv<_3045tandards D DB SAE nglizhhh #
21 CHAINS /PROFILES
3 MVBA Applications
1 3PC
23 Pay_items
2= Define_dan
= Proposzed
23 Plan Wiew Overrides
(7= Widening
By Prop. Pavemnent ‘Widening [User defined supelelevatlon]
Bi| Prop. Edge of Widened Shape [same ¢ g pe]
B Prop. Edge of Widened Pavement [Use with 3F| [rehab] typical OMLY)
B Prop. Shoulder! Widening [&ogregate shoulder, user defined slope)
Prop. Shoulder2 Widening [&ggregate zhoulder, zame slope az shape]
27 Curbs & Paved Ditches
23 Guardrail & Concrete Barriers
23 Walls
21 Slope Stakes, RP: and Clearing
20 Right-af-4/ay
£ Medians
Approach Road Match [Vertical tie to existing ground)]
Switchback Match Line
Sidewalk [edge] v

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:

U\ Prop. Edge of Widened Shape (sa... [=[0|[%]

Place Influence
[] Adhoc Attibutes
] iMew Element Onlyi I Draw COGO Element l

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.

Job: Q
Chain: | RakP w

=
r3
Begin Statior: | 50+00.00 E}

Begin Offzet | 10000000

[ 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.

~,

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.

File Edit Update Options

Job Mumber: -d@ ﬁ Label Scale:
v

Surfaces I COGO I Proiection]

T_l,lpeJ_Name | Dizplay Settings | Dran
|
pad
i
Dretailz
Q
I ethiod:
[izplay Settings Filter Tolerances
o
Feature: é Yarniance;
Station Limits Offsets

Begin: | 0.0000 b Huorizontal: | 00000
End: | 0.0000 9 Wertical; | 0.0000

void I

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 Seale:
b+ |Dia||:u;| Profile Cell Cu:untroll

Surfaces I COGO ] F'ru:uieu:tiun]

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

1) Profile Cell Control
Active Chair: §[FEEIE

Microstation File Station Elevation  H. Scale V. Scale 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: | 50+00.00
Elevation: | 40.0000 < Origin Elevation of the Profile cell

Horizontal Scale: | 10000000
Wertical Scale: | 1.000000

Cell Range : Gap

| Top Elevation | [60.0000 <Elevation range can be gotten from the
| Bottom Elevation_w|[40.0000 | |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

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 Mumber: '@ ﬁ Label Scale:
Chain.

Surfaces I COGO I F'roiectionl

T_I,Jpe| Mame | Dizplay Settings | Draw |
&1
X
I T2
Details
| 200411 24dm_vEitin | Q@
M ethod:
Dizplay Settings Filter Talerances
|By Feature Vl [T — Haorizantal:
Feature: |EXPROF v|é Variance:
Station Limnits Offzets

[] Begin: | 50+00.00 i Horizontal: | 0.0000
F] End: | 67+BE.E3 o Wertical: | 0.0000

[ Vaid

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).

Page 1-53




EFLHD CADD Procedures Guide — GEOPAK V8i Edition

Chapter 1 -

GEOPAK V8i Basic

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

A=

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.

Page 1-54




Chapter 1 -
GEOPAK V8i Basic

EFLHD CADD Procedures Guide — GEOPAK V8i Edition

!\ Draw Profile =)

File Edit Update Options
Job Mumber: ﬁﬁ ﬁ' Label Scale: | 100.0000
Chair: | PP v
Surfaces I CoGo I F'roieu:tinn]
Type | Mame Dizplay Setting: Draw
wB... ExXPROF ]
X
L=
D etailz
| 200411 24dm_vEitn | Q
Method
Dizplay Settings Filter Tolerances
| By Feature v| [ —— Horizontal: | 0.2000
Feature: |EXPROF hd |é Yariahce: | 01000
Shation Limits I&v: I:Zz_GEO_GrDund_Prc'FiIe
[] Begin | 50+00.00 o i
O End: | 67+66.63 Wik 1 ]
[]#%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 AEE
Prafile Hame: | exis] | [_ Select ]
Draw | Stare Prafils in GPK
1 [] Create Input File
[ perator Code I:l
» File: M ame: I:l File:s
Bs=:
Create 3 =
|St|:|re Surface in Cogol II

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 Options

Warking Directary: | |
‘Working Alignment Influence Rung

lUger Spencer Jobd: 228 |

Wiorking Alignment | IME |

[ Select ] [ Define l [ Part Wiswer ]

1

Crozz Sechions

Euisting |
Graotnd ok
_‘ Draw Pattern |— Existing Ground

Coordinate

Ewisting Ground
Profile

Wertical
Alignment

Geometry

Calculate
Superelevation

Superelevation
Shapes

Harizontal

Fropozed 3D
| Crozz Sections todels

Alignment

Dezign
Tabular

Plan Wiew J 4‘ E arthuwork,

Crosgs Section
Sheets

Surimaries

Plan Wiew
Quantities

Plan & Profile
Sheets

Lirnitz af
Canztruction

Reports & xS
Quantities
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Or

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

HE Q
Operator Code:
PGL Chain:

Location and Scales

Huorizottal Scale:
Vertical Scale:
Reference Station:
Reterence Elevation:
%:

v E

5]

AF i &

Profile Cell
| DiawCellatsy | [ IdentiyCel |

[ 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)

|| Eile | Tnols

| Preferences. ..

Profile Cell Settings... sy
- s iSkation: | I [uli} Vl

K Walue Table... Elevatior: | [aff ]

Load Profile. ..

Save Profile <4 Insert Delste Insert »>

Save Profile as...

Clear Profile

Draw Profile

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

Elewation Increment: _
Length Increment:

Grade Increment: | 0001

| Maintain Curve Length v
[] Hold Vertical Curve
[] wfindow Center Curment WP

[ aK ] [ 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:

) K values (K Value: KValues_2004english.kvl)

File

Speed | Sag Minimum | Sag Masimum | Crest Minimum | Crest Maximum |1
3] 43.0 49.0 29.0 29.0

40 B4.0 B4.0 440 4410

45 9.0 79.0 £1.0 g1.0

a0 96.0 96.0 a4.0 a4.0

55 1150 1150 114.0 114.0

=] 1360 1360 1651.0 1581.0 =
£5 157.0 157.0 1930 193.0

il 181.0 181.0 2470 247.0

il 206.0 206.0 20 320 =
a0 2310 2310 384.0 384.0 il
| &0 | 22310 | 2310 | 3840 | 384.0 |

[ 0K ] [ 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.

) K Values (K Value: KValues_2004english.kyl)

File

Speed | SagMinimum | Sag M — - : - -

= a0 a0 K Value - M:\Engineering Software\Cadd_resource_wBi\X_30\Standards\Bin\english}

40 £4.0 64.0 Look in: | £ englsh ¥ ©2 e mE 5
45 3.0 a0 ) =

£0 %60 %50 ame - Size | Type Daate Modified

; ;3 | kvalues_2004english. kvl 1KE K¥LFile 1022002 2:40 PM

55 115.0 115.0 My Rrecent

g0 1360 1360 Documents

£5 157.0 1587.0 _

7 181.0 wio| (2

5 208.0 206.0 Desktop

80 231.0 231.0
| B0 | 2310 | 2310

[ QK ] [ Cance My Documents

@

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

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

M\ Profile Generator, (Active Profile: PRORAMP, K Value: KValues_2004english.kvl)

File  Tools
Station: Station: | 51+53 65 [on ] Station:
Elerwation: Elevation: |'|?.2? IDH v| Elevatior:

Fwd Grade: | 1.3858
Length; | 34275

Back Grade: | -0.2740
Length: | 153,65

[ << Inzert ] [ Dynamic ] [ Delete ] [ Insert »» ]

| Symmetrical Vertical Curve v|

Speed: L [131.04
Station; | BO0+88.13 LP Station; | 51+09.76 K. | 78,9489 Station: | B2+19.17
Elevation: [17.45 LP Elevation: | 17.42 55D Elewation: [ 1817
Previous ‘I|i | 1|5 et

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... ;
RS Station | o~
K Value Table.. Elevation: I— Off Vl

Load Profile. ..

Save Prafile << |nzert | Dynamic | Delete | Ingert > |

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
IVF'I 1 I\-"F'I 2
Station: [ 10+25.00( Off vI Statior: [1Z+65.00

Eleration: |132.D1 0 vI Eleration: |144.?1
Fwd Grade: |5.2EIDE 0 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):

3]

=y rrr
F=| rer

Plans Preparation

s 70« O EE
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o Draw Profile dialog box appears as shown below.

) Draw Profile
File Edit Update Options

Job Mumber: '@ ﬁ Label Scale:

Chair: |RaMP v |

Surfaces ] COGO I F'miectiunl

Tppe| Name Dizplay 5ettings Dirawe
|
X
&
Details
| 200411 24dtm_vBitin | Q
Method:
Display Settings Filter Tolerances
| By Feature ~| | === Hurizankal
Feature: |ExPROF hd |é Wariahoe:
Station Limits Offsets

[] EBegin: | 50+00.00 o Haorizontal: | 0.0000
| End: | E7+EE.63 L Wertical: | 0.0000

[ Yoid ——

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 — _
Draw Profile dialog box,

the dialog box dynamically Fle Bl WpeskoGytione

. =] .
Changes as Shown. . Job Mumber; '@ ﬁ Label Scale:
Chat:
Surfacesl COGO I Proiectionl
Hame | Dizplay Settings | Drawl
|
x

Details”
' PRORAMP .
Yertical Offset; | 0.0000 P o0:00.00 @
[] End [E1+00.00 .

Station Limnits

Digplay Settings

|B_.|JFeath3—v| |_ Custom Line Style

Feature: | DPROF v | db Siale factor; | 50000
Options

General WPl Labels From WPl w

A

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 = [ i —
Veitical Offset: [0.00 L ) Select Design & Computation Payitem ... [Z)[E]X]
[ End File Edit Settings Favorites Help
— Dizplay Settings |
By Faature 7| e [ ES e 34 | ok || Close |
Feature: [DPROF =l 4 Vs
Optiors & M:\Engineenng_Softwaret\Cadd_resource_wBiV<_30WS5tand: &
p— M VPlLabels  From VPII E‘élﬁﬁw PROFILES
WP Circle (= CFL/EFL i
Y 0 00 =
ol Ereklebes |t & CL FPropozsed Centerline/B azeline
- DFPROF Desian profile M |
&= ExPROF Exizting ground prafile
d LT Low Profile
& RT Law Profile
& PLINE Staked line
£ 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.

Diraw I

]

—

Add COGO Profile Settings

"

Q=

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.

3o
~
L
Profile L |
EXRAMP

PRORAMP

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

I\ Coordinate Geometry Job: 228/ Operator: SB EEE)

File Edit Element \Wiew Tools
- i€ / ] el e r’j} ] ¥ ode el O .
REZ RV KK (& &z~ DG ¥ % % [ FBedine
[ T emporary Visualization | CL |v [Bowss|[aa1234 v agsiz w][«|[<][>][>]
Sl Frint Profile PRORAMP |l»
~
“E 1 Print Profile PROPAME
Eegimning profile PROBAMP description:
STATION ELEV GRADE TOTAL L EBACE L AHEAD L
TPI 1 L£O0+00.00 176876 E
WEC L0+88.13 17. 4462 -0.z740 E = 7.9
Lowr Point £1+09.7& 17. 4165
WPI zZ E1+E53.65 17. 2666 1310433 65 EEL17 &L EEL1T
TEPT EEZ+19.17 18.1747 1.3858
WFC EZ+82.32 13. 0581 1.3858 E = 1g0.3%
TPI 3 E£d4+95_ 40 ZZ_0l16& 476 3683 Z13.4847 Z13.4847 =
WPT £7+05.88 30,6412 4.03299
TEC E3+z5.0% 35_ 4166 4.033% K = 87.5 BED = E5E34.7
VPRI 4 £9+4359.680 IR.9ELE ZE2.0207 111 5102 1ll1.E5l02
TEPT GO0+51.11 41 LE3E 1.4501
b
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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 CIE)E)

File Edit Element ‘iew Tools

[R.. -j;z k _+_%€A/%€ fi f\{é&r@%é fi;:_;: (jj défi‘;}i e %D'Gﬁﬁedefine
[ Temporany isualization s | CL | [(Browss (123 wf[ere9az w|[ <« ][] ][]

[l

]
=% 1 Print Profile PRORAMP

Beginhing profile PROBAMP description:

STATION ELEV GRADE TOTAL L EBACE L AHELD L
VPI 1 Eo+o0._ 00 17.6876 £
VPC Lo+s2 13 17. 4462 -0.z740 E = 789
Low Point El1+03_7& 17.41685
VPRI z El+52.65 17. 2668 121.0433 &E.EE17 E5.BEZ17

¢ 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_0

2.,

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 FRemember Options
Wworking Directary: | | Uszer Spencer Job #: 228 _
[w] Wwarking Alignment Influsnce Runs - -
working Alignment | TE ’ Select ] [ Define ] ’ Part Wiewer ]
Emstmg | |
Ground Exizting Grovnd Exizting Ground Wertical
Draw Pattern . . J
Cross Sections Prafile | Alignment
Coardinate
Geometr_l,l |
Calculate Superelevation Froposed 3D
Superelevation Shapes Crozs Sections Models
Horizantal |
Alignment |
Plan View E arthwork Crozs Section
Design Sheets
Plan Wiew T abular
Huantities Summaries | |
Flan & Prafile Lirnitz af Reparts & =S
Shests Construction Quantities

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

b Q, Chain: | <Seleck: v | ,Dg Frafile: | <Selech: |

Beginning Ending
LeftOffset+ | | Left Offsetl+: | |
Station: |:|*@* Station: |:|*®>
Right Offset+): | | Right Offset+): | |
[ Increment ~| [ 000 | [ 5kew &ngle
Lewvel Symbology: | [ Draw Pattem 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:

Symbology
i P GPE._Pattern 01

Color: | BylLevel v |

(0] ByLew + |
(1] ByLew + |

Style: |
Wweight: |

-

° 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.

Page 1-68




Chapter 1 -

EFLHD CADD Procedures Guide — GEOPAK V8i Edition GEOPAK V8i Basic

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:

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

Working Directory: | | User: Spencer Jobi: 228 L
Wworking Alignment Influence Buns
] [ Select ] [ [refine ] [ Part Wigwer l
|

Warking Alignment | IME |
‘ Ewisting Ground

E wisting ) i
Giraund o Ewisting G round
Ciraws Pattern 4 - -

Crozs Sectlnns Profile: |

Coordinate
Geomeatry |
Calculate Superelewvation Fropozed K[|
EEEEE— | hodels

Yertical
Aligriment

Superelevation Shapes Crozs Sections
Huarizantal
Alignment |
Plan Yiew J Bl Cmgshs etctlon
Deszign o eets
Plan iew Tabular
Quantities Summaries | [
Plan & Prafilz Lirnits of Reports & x5
Sheets Construction [uantities

o Create a new run for your existing ground cross sections or use the
default untitled run.
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e The Draw Cross Sections dialog will appear as shown below:

I\ Draw Cross Sections - Untitled
File Edit Update Options

Chain: |RaP w| | Draw

[ DP Origin

#5 Cellz ] Surfaces I

Pattern

By DIGM File w

Deesign File: | D_COORDWest\CADDYD 01 -NAMA1 71 _wrk.dgn | Q,

Levels: | P_GPK_Patten 01 | & Dl:l |

Colors: | ByLevel | & Line [] Line Sting

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

Weights: |E_I,JLeveI | | Dizplay

Scale Spacing

Harizarital: Huorizantal:
Yertical Yertical:

Murmber af %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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e Select Levels “P_GPK_Pattern_01" (Or select the levels created during the

Draw Pattern procedures).

W) Draw Cross Sections - Untitled
File Edit Update Options

JobMumber: (228 + | Chain: [RaMP

v Drraw

[] OF Origin
MG Cells | Surfaces |

F'a! By Station

g _InEwsting Onb }yogCADDADOT-NAMAT 7 L wik dan | @

Levels: | P_GPK_Pattem_01 | & [ |4

Colors: fa) Line  [] Line Sting

Styles: | ByLevel fia [ Match ][ Feset ]

[¥] wieights: | BuLevel fa| Display

Scale Spacing

Horizartal: Horizontal:
Vertical: Vertical: | 500.0000

20

Murnber of 25 by Colurnm:

e Select Scale to 10 and 10 as a standard practice in EFLHD. And keep all the

setting for spacing as default as shown above.

e 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).

I\ Draw Cross Sections - Untitled

File Edit Update Options

[ ByLevel Symbalogy Filker T alerances

Feature: e
Text Settings
12

[] Elevation

Job Humber: Chair: [RAMP v Draw

[] DP Qrigity
#S Eellsl Surfaces I
Type | Mame Display Settings M ethod I
TIN 124dtm_ ound Triangles ]
X
Detailz
[TirFile: | | 200411 24dtm_vwlitin | @
Method: Type:

Harizantal: | 0.1000
Wariance: | 0.0300
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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 Tolerances

By Feature hd | ———————— Horizantal:
Wanance:

Test Settings Browse Feature
K sl vod |-
[ Elewvation | 12 ] Vo

Fil= Edit Settings Faworites Help
PP
# id

@B p:A\Engineering_Softwareh Cadd_resource_waiv<_30\Standards\DDBS\English'8_English.dds  #
[ CHAIMS /PROFILES
20 WwFL
1 CFL/EFL
21 MYBA Applications
£13PC
1 Pay_items
[ Define_dan
1 Proposed
[ Existing
[~ Cross Sections
B 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
Harizantal: | 0.100

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

—;l Diraw |

™ DP Origin

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.
elements.

| would describe these graphical elements as intelligent 2D

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.
e Select the Calculate Superelevation button from the Project Manager dialog box

as shown below:

I71) Road Project: BLRI 10{1).prj

File Remember

Options

Ywarking Directary: |

| Uzer Spencer

YWorking Alignment Influence Runs

Job #: 228 L]

Working Alignment | INB |

’ Select ] [ Defing ] ’ Port Wiewer ]

Euisting

Esisting Ground |

- —
Alignment

Plan Wiew

Giround Diaw Pattem Esisting Ground Wertical
Crozs Sections Prafile | Alignment
Coordinate
Geometry = N
‘ Calculate \ Superelevation Proposed 3D
Superelevation / Shapes Cross Sections Models
Huarizantal

Plan Wiew

Design
‘ Quantities

T abular
Summaries

Plan & Profile
Sheets

i ] 1 1 [

Cross Section
E arthwoik, C hasts
Lirnits of Feports & x5
Cotstruction 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

Bew, . Tirne

121772012 14:20:53

Copy... 4
Modify,..
Delete

D escription
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.

Hun Mame:: | INB |

Description | Inbound Lane

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

Eun

M ame Time

12/17/201214:22:20

Lirtitled 12A7/202 14:20053

Description

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

I\ Automated Superelevation - INB E]

File
Station Range
Q Chain )
Design Speed: | 30 | Begin: | | e
Transition |0 |Linear | End: | | 3

Preference File: | efl_english_s | » Facility: | Undivided v
e Selection: | English 8% e | » L Selection: | &45HTO En| »

Left ] Riight

Profil:
Tie: Offset: | 0.0000

*% Slope | Offzet | Offzet | Dependm a3

hod

#

a

Create [nput File: | test_shape.inp | Q
[ Generate Superelevation 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_wEiw_30hStandardsBin\Englizh, | Q. Drefault
e Files Path; | 1ESOURCE_Wai<_30%StandardshBinenglizh® | Q.

Length Files Path: |1ESDUF|CE_VBi\X_SU\Standards\Bin\eninsh\ | Q.

ibutoshape Input Files Path || | @

e —

Clear &l Default &l
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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_enaglish_s

i1} Superelevation Shap... [=][5][%] Set Feature
Dependent Shapes, | se— Symbalagy
Independent Shapes | .

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

I} Automated Superelevation - INB
File:

Station Range
Job: aQ, Chair: J:§
Design Speed: Begin: i
Trangition 10 End: o

uper_a0_201E3 Faciity: | Undivided =+
e Selection; | =fl_endlish_super_B7_33 |Selaction: | AASHTO En|

efl_english_super_70_30 -
ofl english_super_ 8020 Fight

_ FHwa,_1S_2004_67 33
Frofile: :PHDH EHuwA LIS 5004 70 0

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:

I} Automated Superelevation - INB

File
Station Range
Job: Q, Chair: ,D§
Design Speed: Begin: i
Tratsitior [C: End: i

Preference File: | uper_20_20 | » Facility: | Undivided b
e Selection: | English 8% e | L Selection: | AASHTO En |

Left | Riight

Profile: | FROBAMP [+

e m Offset: | 0.0000
PEL Chai
ZSIDpa—re-mu—lam |Dﬂ$et | 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.
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e Select Quick Entry for your shapes as shown below:

;I;ﬁ_xm

'

Quick Enkry

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

Facii: Undivided |
Median wWidty: [0 0000

Lane ‘widthz: | 10,0000
Total Humber of Lanes: | 2
Morminal Percent Slope | -2.0000

] I Cancel |

e The result is shown below:

e Selection: | English 8% & | w L Selection: | A85HTO En |/ w
Left | Right
Profile; | PROBAME | s
Tie: | PGL Chain b
% Slope Offzet Offzet Dependent
20000 [o.0o00  [-10.0000 H
x
&
5,.-"
Create [nput File: | test_shape.inp | Q.
[ Generate Superslevation 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
Prafile: |PROSPR >
Tie: PGL Chan ™ Chair: |5PR hd J:§
% Slope Offzet Offzet Dependent |
-2.0000 [0.0000 10.0000 il cl
X
E4
A ‘FNF/-
. 7,
Lreate nfut File:
Generate Superelevation Tranzitions |

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 ParaiCreate Superelevation Shapes
r

roject Name: C:3\SPENCER_MISCHCADD COORDACest\CADDAWELRI 106l).pr]

A FOAETITEOATT WTEO CATT CAATT - nee P ATt n Al m b S mme

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:

i) Road Project: BLRI 10(1). prj
File Remember Options

working Directory: | |

“working slignment Influence Runs
Select
‘whorking Alignment | INB |

Existing |
Ground o
_‘ Diraw Pattern ‘_ Existing Ground

Crozz Sections
Coordinate

Note - Making sure the working alignment is defined.

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

I Road Project: BLRI 10(1).prj
File Femember Options

Wworking Directory: | | User Spencer Job#: 228 L
YWworking Alignment Influence Buns

Working Alignmet | IME |

Exizting | |
Ground ot ot :
_‘ Diraw Pattem ‘_ Existing Ground E:-c|st|;rgoa;0und Wertical

Cross Sections | Alignment

|

[ Select ] [ Define ] [ Part Wiewer ]

Coordinate
Geometry

Calculate Superelevation Froposed 3D
- Superelenvation Shapes L Cross Sections Models
Horizantal | ~ 4
Alignment
Plan View J E arthwork Ero;shs etc:tlon
Design o eets
Plan Wiew T abular
Quantities Summaries | |
Plan & Prafila Lirnits of Reports & XS
Shests Construction 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:

Descriptiord | Test mn for Undivided New Pavmt. Typical

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

ntitled 124 ?.-"21 2151315

Description

Test wn for Undivided Mew Pavmt. Typical
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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:

i Proposed Cross Sections - Run_1
File S~—

#5 DGH File

Pattern

E wisting Ground
Shapes

Shape Clusters
Define DGM Yanables
Define 'V ariables

Plat Pararmeters
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.

45 DG File

Fatterm

g;':ggg 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 EE|E]
File
Use Working Alignment D efinition
By DGM File »
Eristing Ground
Shapeg Chair | <Select | X
Shape Clusters Harizontal Scale; Wertical Scale:
Define DGM Variables §
Define Y ariables DG File: | 2

Flot Parameters
Drainage

Search Crtena

Lv Mames: P_GPK_Pattern_O7
Lv Numbers:
Colors:  BylLewel
Styles:
Wweights:

Types:

BylLevel
BylLevel
34

NN NN

b atch Diizplay 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.

M Proposed Cross Sections - Run_1

File

%S OGN File Usze Warking Alignment D efinition

Patten OGN File: | | &,

sizting Ground

Shapes Search Criteria

Shape Clusters Lw Mames:  ¥_E_Ground_~5 |

Define DGN Warniables

Define Wanables Lo iimbers =

Plot Parameters Colors:  Bylewvel |

Drainage Stylez.  Bylewvel |
“Wweights:  Bulewvel |

Types: 34 |
I atch Dizplay Fieset

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]
Eile:
%5 DEM File iUze Working &lignment D efinition:
Pate
Exizting Ground DGN File: | | Q

Shape Clusters
Define DGM Variables
Defirne Variables
Flat 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:

I\ Proposed Cross Sections - Run_1

File
5 DGM File Chain | Tie/PGL | Profile |
Patterm n
T |

Emigting Ground S
Shapez Thick.
Shape Clusters Scan
Define DGM Y ariables
Define Variables Chain: | <Select: v [ Profile:
Plot Parameters : -
Drainage #pply Profile at: [ Tie  +| | 0.000000 |

[ Add | [ Modiw | [ Delete | [ Up | [ Down |

Side Slope Conditionz

Define b odify Delete Up Do
Criteria Files
Harie | Dezcription |
Add Delete Up Down

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

1) List of Clusters

Chair Tie/PGEL Prafile
RAMP [ 0.000000 | PRORAMP

Cloze
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e Click on the Add button as shown below:

L) Proposed Cross Sections - Run_1 E]
File
#5 DGM File Chain Tie/PGL Profile
Pattem PRORAMP i
Exizting Ground

Define DGM Yariables

gleftir;je Variatbles Chain: |RAMP v |J}€ Profile: | PRORAMP v
ol Faramelers

Drtinage Apply Profile at: 0.000000

-[ Modify] [Delete] [ Up ] [ Down ]

~—

Side Slope Conditions

b odify Delete Up Diown
Criteria Files
Marie | Description |
Add Delete Lp Dot

o 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:
Ll Proposed Cross Sections - Run_1
Eile:
®5 DGN File Chain Tie/PGL Frafile

Pattern T ORAMP ool
Exizting Ground < YpIcal |
Shapes

] Scan
Define DGN Yarnables
Define Variables Chair: [FdMP v |J:§ Profile: | PRORAMP v |
Plat Parameters § -
Drainage Apply Profile at: | Tie +| [ 0.000000 |

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

Side Slope Conditions

I iy Delete Up Diowin
Criteria Files
Mame | Description
Add Delete Up Down
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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

Cel D escription | Tl tJUb Mumber. | 228
— emplate
DMPavt Divided Mew FPa. . .
EuFaat Evisting Features Template Designed ta'wWork with: | 1 | Shape Cluster
RO Exist. and Prop. R _Descn i
Rehab Rehabilitation Typ... “

Undivided Mew ... Range
®5_Lab Croge Section La... iy Apply b W

Apply ta 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.

) Proposed|Cross Sections - Run,_1 EEx
File
#5 DGM File Chain Tie/PGL Prafile
Patterm [ 0.000000  [PROPAMP [l
Existing Ground ——
Shapes
Shape Clusters Sican
Define DGEM Variables

Define Wariables
Fedefinable Varables
Plot Parameters
Drainage

Chain: |RAMP R ,[§F'mfile: PROR&MP B

Apply Profile at: | Tie »| [ 0.000000 |

Side Slope Conditions

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

LT

FT
[ Define ] [ b adify ] [ Delete ] [ Up ] [ Down ]
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 ] [ Diown

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 DGEN File
Pattem
Exizting Ground
Shapes

Shape Clusters

Y ariable | oM |

D efine DGM Yarnables
Defineg Yariables
Redefinable Vaniables
Flot Parameters
Drainage

< i |

By file: Q

| | Level Symbology

2%

Variable Mame: |

DM File: |
Search Criteria

O LWemes[ ]
L Murnbers: I:I
s [ ]
ses [ ]
T —
o —

[ Dizplay ] [ Fieset

v

Q

Add

O
O
O
0
0
[

S - G

Match | Modify
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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.

e 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.

() Proposed Cross Sections - Run_1

File

5 DGN File Variable |8

Pattemn _d _DefinePavementLayers =

Ewizting Ground _d_FirstFullLengthLaver

Shapes PavernentClnsured ption

Shape Clusters nglayer] T

Define DGM Variables _d Surfacinglayer2Thickress

Define ariables _d_Surfacinglayer3Thickness Redefinable Yariables Editor

Plot Parameters

Drainage A oo oo m oo )
A* First pavement surface layer thickness in master *

Fedefine A* units. This first layer of pavement thickness MUOET *
/* bhe greater than zero. *

I = i *
/* First pavement surface layer thickness in master %/ F* EXAMPLE: *
 units. This first layer of pavement thickness MUST */ F* if (Sta == 0400 R 1) then *
/* be greater than zero. ! LA * |
i _d SurfacinglayerlThickness = 3/1zZ *)

=

-

ol

if (Sta »= 0400 R 1) then

_d BurfacinglayerlThickness =

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
File

®S DGN File
Pattemn Crozs Section Lines: _
Existing Ground
Shapes Text

Shape Clusters [] Line Text .
Define DGN Variables [] Statian Text ]

Defing Vanables

Fedefinable W anables [] Baseline Mame T ext ]

Plat Param

Drainage
Plaot

[] Pavement Thickness

[ Fill Gapz between Clusters

[] Transition Definition | Apply Shape Tranzition Codes |

[] Intersect between Clusters

[[] Process Clusters as Indicated

[] Remowe 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: _
Export... Tant
[] Line Text I
bles . _
Define Variables L] Station Test

Redefinable Variables [] Baseline Name Text _

Plat Parameters

Drainage
Plat

[] Pavement Thickness

[] Fill Gaps between Clusters
[ Transition O efinitian | Apply Shape Tranzition Codes |

Exit

[] Intersect between Clusters

[] Process Clusters as Indicated

[] Remove 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 Crozz Section Lines: _

Export... Text

[ Line Text | ]
bles . _

Define ' ariables [] Station Text

Redefinable Yariables [] Baseling Mame Text _

Exit

Flot Paramsters
Drainage
Plot

[] Pavement Thickness

[ Fill Gaps between Clusters

[] Transition Definition | Apply Shape Trangition 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.

oL Proposed Cross Section
COutput

ToScreen (w

[] Criteria Wiewer

Dizable Yiew 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 Asciilas - C:\SPENCER_MISCICADD_COORDAtest\CADDY
bl
bles
- - f o [T =
Drefine Yariables Saef | 3 CanD i | oL =
Redefinable Variables Name = Size | Type Drate Modified
E'Dt_ Parameters [IPDF's File: Folder 12/5{2012 1:42 PM
fanage My Recent [Cprojdbs File: Folder 12{11j2012 11:50 AW
Documents [)rddbs File: Folder 12/5/2012 1:42 PM
— B.inp JKE INP File 11/3/2012 2:38 PM
L- m j2280ED.inp 13KE IMP File 11/30{2012 4:31 PM
Dieskiop |ﬂ pspriing 66 KB INP File 12/31/2012 9:37 &M
B ramp3_autoshape.inp JKE INP File 11/8/2012 2:08 PM
™ |ﬂ ramp_autoshape.inp JKE INP File 11{15{2012 3115 PM
") |ﬂ test_shape.inp ZKE INP File 12{17{2012 3:03PM
ty Documents
My Computer
Q File narne: |F|un_1| hd | L Save J
M-"'D"ﬂfj?f'k Save as tupe: | *inp N | [ 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 Remember Cptions

Wwiorking Dimcm'-""' | Uszer. Spencer Jobi#: 228 L]
Working Alignment Influence Buns
Select Ciefi Port Wi
Warking Alignment | INB | [ — ] [ eme] [ - |ewer]

Esisting | |
Ground ok ok ;
_‘ Draw Pattem ‘_ Exizsting Ground Exizsting Ground ertical

Crogs Sections Profile | Alignment
Coordinate
Gearmetry
‘ Calculate

|
Superelevation Propozed aD
Superelevation Shapes Crozs Sections Models
Harizontal |
Alignment
Plan ‘iew J E arthwark Cross Section
Design _ Sheets
Plan View Tabular
Quantities Summaries

|
Plan & Profile Limnitz of Feports & X5
Sheets Canztruction Guantities
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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 Mame: | Run_1 |

Drescription

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

Run_1 12/31/2012 094247
Untitled 12/31/2012 09:41:34
Dezcrption
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e The Limit of Construction dialog appears as shown below:

"1 Limits of Construction - Run_1 JE
Job: aQ, Talerance:
Chain | R&MP [
Current Station: | G0+E5.84 R 1 |
Begin Station: | 50+68.84 R 1 | | B0+EB.84 F 1 |
End Station: | 61+00.00 F 1 || E1+00.00F 1 |

Plan DGM File: | Wt CADDADOT-MAMAT T _php.dgn | Q

E izting Ground Line: T-ﬁm Dizplay
Fropozed Finish Grade: h\ﬂﬁ,ﬂ Display
[ Flat Parameters ] Radiuz of Display: | 5.000000

Tie Down Option: | &0 Tie Downs v|

[ Apply ]

o 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.

1! Plot Parameters for Limits  [Z](5|[%]

Cut Fill Tranzition

[ -

[] Place Construction Limit | Offset fram CL

[ Label Plot Parameters ]

[ ak. ] [ 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

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

o 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

‘Warking Directary: | |
YWorking Alignment Influence Runs

Wwhorking Alignrent | IMB |

Existing |
Ground ;g
_‘ Draw Pattern ‘_ E xisting Ground

Cross Sections

P | I

e Select the Earthwork button from the Project Manager dialog box as shown below:

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

‘wiarking Diirectory: | |
Wwiorking Alignment Influence Runs
YWwharking Alignment | INE |

Euisting
Ground
— Draw Pattem

Coordinate
Geometry

lUser Spencer Jobit 228 L]
[ Select l [ Define ] [ Port Wiewser ]

Ewxizting Ground
Cross Sections

Wertical
Alignment

|
‘ Exizting Ground

Profile |

Superelevation Propozed
Shapes | Crogs Sechions

‘ Calculate J o
Superelevation Models
Huarizantal
Aligrment |
Plan Wiz J E arthwork Cross Section
Design Sheets
Plah Wigw T abwilar
[uantities Summaries |
Plan & Profile Lirnits of Reports & x5
Sheets Construction Quantities
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e Select Run > Copy > Project from the pulldowns, as shown below:

Run
B !

M., I Tirne
| Copy... 'l Projeck
Modify... User
Delete Run
Dezcription
Untitled

e Using the Browse capabilities of the Directories portion of the dialog, double click
your way to the folder
M:\Engineering_Software\Cadd _Resource_ V8i\X_30\Standards\Seed_runs\, as
shown below. Double-Click the FLH.prj to select it.

Project Selection

Directon: | M:%E ngineering_SoftwarehCadd_resourg

Projects: Directaries: o~
[0:]
[A:]
(L]
[V
[]
[l

[ [

ezcriphion:

Project set up for copping seed mins from the
zerver bo working directony,
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e Select [user] and press OK, as shown below:

F'u:u|ect zer User Irfa
- Full M arne:
john doe
0P Code:
id

Dezcrption:

Set up for copying seed earthwwork, run from server
lozation to working directony.

e Select earthwk and press OK, as shown below:

Select Run To Copy From

M arne Time: |
Untitled 011042006 12:22:18
=

earthwlk 01,/10/2006

Description

Seed earthwork, mun, Modify ag necessesszary. Last
rodified by S. Pratt 01./13/2006

o Type in a Run Name that fits your project and an optional Description. Press OK, as

shown below:

Fun e

Descriptiort | E arthweork for Inbound alignment
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e 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:

Untitled 1243172012 0%:50:34

D'ezcription

E arthwwork. for Inbound alignment

e The Project Manager Earthwork dialog will appear, as shown below. Notice the
name of the run is shown in the blue title bar:

2} Earthwork - INB_ew &
File

#5 DGEM File

Sail Types

E arthwsork, Shapes
Output Format
Add/Subtract Wolume
Centroid Adjustrment
Skip Areas

|ghore Areas

Sheet Quantity

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.
e 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
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1) Earthwork - INB_ew

File
45 DIGHN File
S0l Types T glerance:
E arthwsork, Shapes ) ) _
Dutput Format Yertical Search Distance: | 500.00
Add/Subtract Yolume Bazeling: | RamMP
Centroid Adjustment : .
Skip Areas l Begin Station: | B0+68.84 R 1
lgnore Areas End Station: | 61+00.00F 1
Sheet Quantity

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

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

o« When all adjustments are complete, save the run by using the pulldowns File > Save
Settings, as shown below:

I\ Earthwork - INB_ew

|| File
Run 5 DGM File: | CASPENCER_MISCACADD_CO |
=
Export... “ertical Search Distance: | 500.00
) Lime Bazeling: | RAMP
Exit Lt
Skip Areas Beqin Station: | B0+62.84 R 1
|gnore Areas End Station:; | B1+00.00 R 1
Sheet Quantiby

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

71 Earthwork - INB_ew

Run 5 DGN File: | CASPENCER_MISCACADD_CO| @
%
Export... Yerical Search Distance: | 500.00
] Linne: Bazeline: | RAMP
Exit ot
Skip dreas i Begin Station: | B0+63.84 R 1
|grore Areas End Station: | E1+00.00R 1
Sheet Cluantity
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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.

Cutput

To Log File w

Pauze On Each Section
|nteractive Enar Checking
[] Dizable View Update

e After checking your first cross section, toggle Pause On Each Section to OFF and

press Continue as shown below:

1) Process Cross Sections Display

0

Material Name End Areas

auze On Each Section

[ Criteria Yiewer
©

Station
(sq. fr.)
LO0+&2.84 PDUWTEX
Common Exc 9.7
Subgrade Exc 2.5

Tnadjusted Adjusted Mal
Volumes Volumes Fac
foua, ydod fou. wdlo
u] o 0.59c
u] o 0.9c

[] Disable Views Update
[] Maintain Felative Windaw

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.

4=0.07
4-0.46 A-0.02 A0S

Sta. 12+160.00 A=0.20
Des.Grade = 228068
Subgrade = 2280.2]
Orig.Grnd = 2268048

~
=
]
=
.
<
~
<
S
<
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:

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

File Remember Oplions

‘Working Directary: | |
wiorking Alignment Influence Runs - -
Working Aligrment | INB | [ Select ] [ Define ] [ Port Yigwwer l

E wisting | |
Ground g g :
_‘ Diraw Patter ‘_ Ewisting Ground ‘ Ewisting Ground Wertical

Crogs Sechions Profile | Alignment

User: Spencer Jobi: 228 L

Coordinate
Geormetry |
Calculate Superelevation ‘ Fropozed J an

Superelevation Shapes Cross Sections Maodelz
Haorizontal
Alignment
Plan Yiew E arthwiork. Cm;shgztzhon
Dezign
Plan View Tabular
Quantities Surmaries | [
Flan & Profile Limits of Reports & =5
Sheets Canstruction Quantities

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

Plan Yiew Design [X]

)

i |

IDesign & Computation Manager | |

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 3Zettings Favoribes Help

g id Bl ¢ =@ W [

&8 M:\Engineering_SoftwarehCadd_resource_w8iv_30NStandardz
0 CHAINS/PROFILES
(= MYBA Applications
Superelevation Diagram
GPK MERGE [GPE Merging Utility)
Curve Widening [with transitions)
Super Crozs Section Mawvigatar
Adhoc Report

8| CFL Subgrade Template Report
%5 Search Text [Manual Placement]
#5 Modeler [30 Model from Cross Sections)
%5 Delete Elements By Station R ange]
£ 3PC
3 Pay_iterns
£ Define_dan

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

Subgrade Template Report |Z|

Iﬁl El %l ...ubgradeTemplateSettings . sts

Gereral Igearch Symb | Search Text |

Job: | 14 =
Chaini | SPR -

Begin Station: | 10450.00 idl
End Station: | 36+00.00 idl

Report
Title Line 1: | Test Project 1

Title Line 2: I Bawd 1E19

Title Line 3: I Mainline Road

V¥ write Subgrade Trace Elements

Generate Report

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 E[

ﬁ" | | | ..ubgradeTemplateSettings.sts

General Search Symb | Search Text |

Text Ig:astmg Ground | Proposed Grade

Fliew 9 ;'wg

V' Colars n Hd1|d1t
gl

¥ tWeights _] " [Match Attri

M styes | Reset |

~ Reference Hub

Cell Mame: | REFHUB
Report Label: | RefHub

butes from Element |

¥ 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.

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.

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.

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 &]

ﬁ g q.] ...deTemplateReportDefault, sts

General | Search Symb  Search Text |

Tolerance: | 0.01 Q E &I
Text | RptLlabel | Type

PD_SG  Cub_SG OTHER =
SHLD_SG Shid_sG SHOULDER
GL.-9G CL_5G CENTERLINE
HPC HPC OTHER

HPF HPF OTHER

TBC Top_Curb OTHER

W Top_wal OTHER

FBW BOT_WALL_F OTHER

S5E 55C CATCH POINT
SSF SSF CATCH POINT
SSW SSW CATCH POINT _:]

|

=]

=

[V ‘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

ﬁl E %| ...deTemplateReportDefault.sts

Gener|Save Settings jb  Search Text I

Tolerance: | 0.01 _‘J]L(JEI

Text | Rptlabel | Type

PD_5G Curb_5G OTHER -
SHLD_S5G Shid_saG SHOULDER

CL_SG CL_5G CENTERLINE

HPC HPC OTHER

HPF HPF OTHER

TBC Top_Curb OTHER

W Top_Wall OTHER

FEwW BOT_WallL_F OTHER

55C 55C CATCH POINT
SSF S5F CATCH POINT
SSW SoW CATCH POINT LI

I l = =

Iv Write Subgrade Trace Elements

Generate Report

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

¥ Write Subgrade Trace Elements

Generate Report I}

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|
Suwn:[uDuw :] "ECFE‘
My Recent
Documerts
Deskiop
L
My Documents
My Computer
. File name: | o ;I Save
MyMNework  Saveastype  [Subgrade Report Files (" sg1) | Cancel
Places

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 Mo Left Shoulder Point was found.

Retry I 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 ]X\

Done Generating Report

Page 1-112



Chapter 1 -

EFLHD CADD Procedures Guide — GEOPAK V8i Edition

GEOPAK V8i Basic

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.

Typdonl 7
W/ pavad shaclders
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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 Options

Wiarking Ditectory: | | Uszer Spencer Jobit: 228 L]
Wwiorking Alignment Influence Runs

YWwharking Alignment | INE

Euisting
Ground
— Draw Pattem

Coordinate
Geometry

| [ Select l ’ Define ] [ Port Wiewser ]

Wertical
Alignment

I
o
Models

Ewxizting Ground
Cross Sections

|
‘ Exizting Ground

Profile |

Superelevation
Shapes |

Calculate
Superelevation

Propozed
Cross Sections

Huarizantal
Aligrment
Plan Yiew J Earthwark C'Ugf Bf“”“
Design eets
Plah Wigw T abwilar

[uantities Summaries

|
Plar & Profile Lirnits of
Sheets Construction

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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1 XS Re... [2)[0][®)

User

Blue & Red Top
Clearing
Clozure

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

Date:
Master Headerl: | |
Master Header?: | |
Master Headerd: | |
Murnber Page

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

Seeding iAdjust Output File Extension Accarding to Report:

HELC Ras

Fulti-Line

O EE E

Prafile Grade

Fiadial Staking

Slope Stake

| CStaking Detail )|
WSPRO

[] 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 =]

Job: Q, Cunent Statior: | 50+59.84 R 1

Chain: |RAMP v
Begin Station: | 50+68.84R1 | |s0+E084R1 |
End Station: | E1+00.00R1 | [g1+0000RT |

Search Criteria

Esisting Ground Line: m Dizplay
Propozed Finish Grade: hm_‘-l Dizplay

Repart Format: | Federal Highway Format v|
[] Pause on Each =5
ASCI File: | \CADD_CODRDMest\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:
1) Existing Ground Line  [E][5][%] i) Proposed Finish Grade  [Z](5[¥]
v} LvNames & Ly Names: a
R — Outmbes [ |m
Colors: a Colors: a
ses 2 spes (0 |o
Weights: | Weights: |
[ Match ] [ Display ] [ Fezet ] [ Dizplay ] [ Rezet ]

e Set the existing ground line symbology as shown above. Select the bottom 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:

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

File Remember Options

Working Directory: | | Uszer: Spencer Job#: 228 L]
Working Slignment [nfluence Runs

Working Alignment | INE

| [ Select ] [ Define ] [ Port Wiewer ]

E sisting | |
Ground ] | Euisting Graund Existing Graund Wertical
Draw Pattem . - "
Crozs Sections Profile | Alignment
Coordinate
Gearmetmy |
Calculate Superelevation Proposed Kl
] | Superelevation Shapes Crogs Sections M odelz
Horizomtal |
Aligriment
Plan Wiew J E arthwork Cr-:gshS etch-:n
Design L eets
Plan Yiew T abuilar
Quantities Summaries |
Plar & Profile Limitz of
Sheets Canztruction

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.

Page 1-118




Chapter 1 -

EFLHD CADD Procedures Guide — GEOPAK V8i Edition GEOPAK V8i Basic

User
Coluet Red Top 1 = Select the Blue &Red Top button from the XS
Report dialog box. When selected, you will get

the following dialog box.

Clogure
DTH Input -
DT Froposed 30 ! Blue & Red Top Report SIE3)
T Job: Q Curment Station: | S0+65.84 R 1
T Chair: | RaMP v |
— Begin Station: | G0+E8.84R1 | |BO+ERE4R1 |
M ulti-Line
End Statior: | E1+0000R1 | [E1+0000R1 |

Prafile Grade o
Search Criteria

Fiadial Staking Exigting Ground Lire: T-ﬁm-?l Display
GAEY Propozed Finish Grade: ?ﬁ“ﬁl Dizplay

Seeding

S [ Cross Section Text ]
Staking Dt O Spart

WSPRO [ Reference Chain:

%5 List Report Decimal;

[] Pause an Each X5

< ! Elue vE ;:‘\SPENEEH_MISC\E&DD_EDDHDHES =X

[ Apply ]

[ Hilite

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 el 1o get the following dialog boxes:

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

I\ Existing Ground Line

Lw Mames: | #_E_Ground <5 ]
Olvbumbers [ |'m

Calors: a
Styles: @
Weights: a

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

Weights: a

_Maich 3| | Display | | Feset |

[ M atch ][ Dizplay l[ 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.

:“L i, MPE

gus 3
dend, = F2189

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

[ttt Aeleleletetet | |

Crozz Section Test I

r Span: _Top "I
[ Reference Chain: |SF'H vl

Separatar; I_ Feport Decimal: 3 vI
[T Pause on Each 5
Blue "IlBIueTDp.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:

Il Blue & Red Top Text Set EE®
File
Text Header Label Point Mumnber | Featurs Description Store in GP #
: ]
BOT BDT N
5SC 55C N ]
FM_55G Ft_55G M %
22 22 N il
Test: |HPF |J§ [] Stare in GPK
Header Label: | HFF | PointMumber, [ |
Feawe: [ ]
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
! “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

-094 -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 5]

Jok: Q, Current Statior: | 50+68.34 R 1

Chairi | PP v |
Begin Gtatior: | 50+68.84R1 | |5+ERR4RT |
End Statior: | E1+0000R1 | [B1+0000R1T |

Search Criteria

Esizting Ground Line: hﬁh"ﬁ'l Dizplay
Fropased Finish Grade: T-ﬁmﬂ?l Dizplay

I_ Crozs Section Text ]

O Span;
[] Reference Chain: [RAMP
Separator: I:l Report Decimal:

[7] Pause on Each S

——

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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SECTION 2: Geopak — EFLHD Procedures

2.1 - GEOPAK Plan & Profile Sheet Clipping (Geopak 8.x)

Note - The procedures outlined below is specific to creating plan & profile
sheets, double plan, and separate plan and profile sheet for 11" X17” sheet
sizes only.

GEOPAK will create Plan sheets, Profile sheets, double plan sheets and
plan/profile sheets. These sheets are generally created at 20, 40, 50, and 100 scale
English (ft/in).

Station range, drawing areas, and many other variables are contained in the sheet
library files eflnd_Eng_sheets.psl. The sheet library file contains many values specific
to EFLHD such as cell library names and locations, specific sheet cells to be used,
drawing scales, and a variety of text parameters. It cannot be modified by the user.

The sheet library files for EFLHD projects are located at:
M:\Engineering_Software\Cadd_resource_v8i\Plan&Profile_Shts\

The user copies this file into his/her working directory in order to run the Plan & Profile
sheet smoothly.

Prior to using the GEOPAK Plan and Profile Sheet Composition tool, three files need to
be created. Clip.dgn, Plan_motif.dgn and Profile_motif.dgn should be created to
assure proper setup of plan and profile sheets. Outlined below are the uses and
instructions for creating each file.

2.1.1 - Create Clip Sheets and Motif Files

Clip Sheet file Creating a drawing to display the sheet boundaries will allow the user
to always have a visual representation of each sheet layout in relation
to the others. If the design changes, having this file will allow the user
to move sheets around to better fit any design changes. Create this
sheet, and reference the map file, the horizontal alignment design file
and profile design file into this new file. By referencing the overall
design into the “01-ProjectName_Clip.dgn” file, any future design
changes will be displayed in this new file, instantly showing the
designer which sheets, if any, will need to be adjusted.
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Motif files

Motif files act as seed files for clipping plan and profile sheets. Each
Motif file should be a blank file with the proper reference files attached,
and the proper levels for each file turned on or off. The Plan and
Profile Sheet Composition tool will use these files when clipping each
sheet and each clip sheet will have the correct files displayed with the
correct levels on. For example, if the plan view in a final plan sheet
needs to show overall design, mapping, raster images, ROW, etc.,
with specific levels on or off for each of these files, you would only
need to setup this combination once in the motif file. This information
would be used to create each sheet. These sheets should be named
01-ProjectName-Plan_motif.dgn and 01-ProjectName-
Profile_motif.dgn. Create Plan_motif design file, attach each
reference file that should be shown in the plan view, and turn on or off
any levels to make the display look exactly like the final plan sheets in
plan view. Repeat these steps for the Profile_motif design file,
referencing the profile sheet into the motif file.

2.1.2 - Plan/Profile sheets using GEOPAK

Open the Clip.dgn and select the Plan and Profile Sheet Composition tool from
Project Manager by selecting the button for Plan & Profile Sheets. Select a Run or
create a new Run.

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

File Remember

Cptions

“Working Drirectory: | |
Working Alignment Influence Buns
‘wiorking Alignment | IMNE

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

Existing
Giraund Eisting Ground Existing Ground ] Werlical
Ciraw Pattern - . -
Cross Sections Profile J Alignment
Coordinate
Geametry
Calculate Superelevation Proposed D
Superelevation Shapes Cross Sections Models
Haorizontal
Alignment
Plan ‘igw E anthwark I:rn;shSetctlon
Design eels
Plan View Tabular
” | N Quantities Sumnmaries

Plan & Profile
Shestsz
—

Lirnits of
Canztruction

1 )

Reports & X5
Quantities
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i Plan Sheet Layout: eflhd_Eng_Sheets. psl

File Wew Settings  Tools

W~ | 1000000 ftéin |

A row of icons is available to access the dialog boxes listed below. The
corresponding menu access selections are noted in parenthesis.

Sheet Composition (Tool>Sheet Composition)

2 Layout Sheet (Tools> Sheet Layout)

ﬁ Clip Sheets (Tools>Sheet Clip)
=i ) _
*+=*  Modify Sheets (Tools> Modify)

=" Sheet Number Manager (Tools>Sheet Number Manager)

To the right of the icons are the Sheet Name list box and the scale. This list box
contains a list of sheet types that are configured in the currently selected sheet

library.

Note : This tool requires what GEOPAK refers to as "Sheet Libraries" be
set up ahead of time. These sheet libraries contain a variety of Agency
specific information. Cell Library names and locations, drawing scales,
variety of text parameters, locations for the graphics to be clipped and
placed within the sheet cells.......... and many others.

This documentation is not targeted at teaching the process of setting up
the Sheet Libraries. It is already setup for EFLHD users.

In order to complete the setup procedure you will need to know the scale you want
the plan section of the P&P sheets to be drawn to. The following table outlines the
available combinations of station range, horizontal, and overlaps for various scales

that are commonly used in EFLHD.
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TABLE 1
Sheet name Scale Station Range  Horizontal Overlap Remark
20 Plan/Profile 20 280 15 Multiple of 5 (Plan &Profile Sheet)
20 Sep P/P 20 280 15 Multiple of 5 (Separate Plan and Profile)
20 Double Plan 20 280 15 Any (Double Plan Sheet)
40 Plan/Profile 40 550 15 Multiple of 10 (Plan &Profile Sheet)
40 Sep P/P 40 550 15 Multiple of 10 (Separate Plan and Profile)
40 Double Plan 40 550 15 Any (Double Plan Sheet
50 Plan/Profile 50 700 12,5 Multiple of 12.5 (Plan &Profile Sheet)
50 Single Plan 50 700 12.5 Multiple of 12.5 (Plan Sheet)
50 Sep P/P 50 700 12.5  Multiple of 12.5 (Separate Plan and Profile)
50 Double Plan 50 700 125 Any (Double Plan Sheet)
100 Plan/Profile 100 1400 25 Multiple of 25 (Plan &Profile Sheet)
100 Sep P/P 100 1400 25 Multiple of 25 (Separate Plan and Profile)
100 Double Plan 100 1400 25 Any (Double Plan Sheet)
200 Double Plan 200 2800 50 Any (Double Plan Sheet)
200 Plan/Profile 200 2800 50 Any (Plan & ProfileSheet)

2.1.3 - Example -Clipping an English project using 100 Scale Plan/Profile sheets.

1. The following Plan Sheet Layout dialog box appears. Select 100 Scale Plan/Profile
using the drop down arrow, and adjust the Scale field to 100 ft/in as shown below:

# Plan Sheet Layout: eflhd_Eng Sheets. psl

File Wiew 3ettings Tools

1% N

100 SEP. P/P 10 le Seperate Plan/Profile

20 D0UBLE PLAN  1.00 20 Scale Plan/Plan

20 PLAN/PROFILE - 1.00 20 Scale Plan/Profile

205EP. P/P 1.00 20 Scale Seperate Plan/Profile
40 DOUBLE PLAN  1.00 40 Scale Plan/Plan

2. From the pull downs, select Settings > Sheet Layout and adjust the Sheet Layout
Settings as shown below and press OK:

& Plan Sheet Layout: eflhd_Eng Sheets. psl [E

File Wiew !—é_;ttlng_s_ Todls

P e qha | [100.0000 ft/in

Page 1-126



EFLHD CADD Procedures Guide — GEOPAK V8i Edition

Sheet Layout Settings

Sheet Lapout Progression: _Left to Right [Standard] 'I

Profile Stair Stepping; @
Sheet Yiew Aftibules XCTlstonize with Mati Files
ak. Cancel ‘

3. Invoke the Sheet Composition dialog by clicking on the Sheet Compaosition icon
from the Plan Sheet Layout dialog as shown below:

& Plan Sheet Layout: eflhd_Eng_Sheets. psl

File View Settings Tools

B ¥ B id [ | 7000000 i

[y

Sheet Composition

4. Modify the Sheet Composition dialog box as shown below:

& Plan Sheet Layout: Sheet Composition E Select either of them: \

By BeginStation/OverlLap

By Station Flange: Inside Out
¥ By Station Range: Outzide In

By Station Range: Radial

Note
- Radial, it makes it very clear and clean.
- Others, need some clean up but have more

control
;EE Station Range: Dutside In 'i - ,’\ /

M awimum Drawing Area: [1450.00 % 450.00

Horizontak: Wertical:
Station Range: < Use Table 1 to populate the Clip area

&ictive Drawing frea: | variable 1400.00 « 450,00

- Clip

Note - The dialog shown is settings for a 100 Scale PLAN/PROFILE “sheet
style".” Other "sheet styles” have been created for English projects. The
settings can be found at the end of this documentation.

5. Invoke the Layout Sheets tools by selecting the Layout Sheets icon from the Plan
Sheet Layout dialog as shown below:

_File iew Settings Tools

Lavout Sheets
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£ Plan Sheet Layout: Layout Settings

GobiMEE  Q  Muliple Sheets |

Part | Twpe | Dependency | Alignment | Offset | Hotif File |
1 Flan Alignment 0.00
2 Frofile Alignment 0.00

4 | 2

Begin Station: i2DD+DD.DD R1 Extend: ! 0.00 i
End Station: i288+95.81 F1 Estend: | 014 @ Layout 5 Sheets l

Layout Settings Tool

6. Select Multiple Sheets from the dialog box and Select the GPK file by keying it into
the “Job:” box, or by browsing using the file open icon.

7. To populate the Plan Port Data dialog box, double click anywhere along the row for
Port 1 in the Layout Settings dialog box and the following dialog box will be open.

Plan Sheet Layout: Plan Port Data

Oftset. [ 0.00

Matif File: [ b:5Projectsherfoiprveg] 02 4pro]_dey CADD I -mot Q 4O

Cancel i

Select the correct Chain and the appropriate Plan Motif file. Press OK.

To populate the Profile Port Data dialog box, double click anywhere along the row
for Port 2 in the Layout Settings dialog box and the following dialog box will be
open.

& Plan Sheet Layout: Profile (Port 2) B 1

~ Profile Data

Picile: [T =]
Chain iﬁ‘u—zi
Station: I—
Elevation: 0.00
Horizontal Scale; !T
Wertical Scale ’_-‘I“ﬁ.ﬂn—
| = 0.00
By DP
T 0.00
Equation Treatment Mo Gap 'l

- Prafile Cell
Draw Cellatiy | Idenify Cell | Identiy Profile Part ||
|

~ Maotif File

=

oK i Cancel '

10. If a profile cell exists for the file that is referenced to the Clip.dgn file then click on
Identify cell, place data point on the profile cell and accept. Profile Data dialog fields
can be populated using this method, or by manually entering in the required
information.
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11. Select the appropriate Profile Motif file. Press OK.

& Plan Sheet Layout: Layout Settings E‘E\g‘

Jab: [600 @ Muliple Shesls ¥

Part Type Dependency Alignment Offset M atif File
lan Alignment 102 0.00 01-motit_plan,
Alignment PR102 0.0o 01 -motif_pro.

dan
dan

2
2 Profile
4] |+

Begin Station: [ 200+00.00 F 1 Estend: [ 0.00 b

End Station: [268+35.81R 1 Extend: [ 000 & Lavout 5 Sheets

12. GEOPAK will calculate the number of sheets to layout; number of sheets calculated
will be placed on the button at the bottom right of the Layout Settings dialog box.
The extend distance filed will allow the user to enter a value that will shift the
clipping shapes backwards or forwards a given distance. If the number of sheets is
acceptable, press the Layout 8 Sheets button and GEOPAK will draw clipping
shapes into the drawing.

The clipping shapes for both the Plan and Profile have now been placed as shown
below:

PROFILE

Close the Sheet Layout dialog by clicking on "X" at the top right.
Note: In order for the data to be clipped correctly, use the Sheet Layout Modify
Tools. Two most common types of modification supported are sliding the sheets
and modifying the drawing area. The drawing area cannot be increased in Length
(Horizontal) or Height (Vertical) to exceed the Drawing Area setup in the sheet
library.

13. For extremely curved chains and steep vertical curves it may be necessary to modify the
clipping shapes once the clipping shapes are placed. Use the Modify Sheets icon, from
the Plan Sheet Layout dialog to invoke the Modify tools, as shown below:

File Wiew Settings Tools

& By =I id [1o0PLaN/PROFILE <] [100.0000 fiin

Maodify Sheets
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& Plan Sheet Layout: Job: 600 Chain: 102 |

Shape: [Sheet F1, Part 1 xlid

i ceding Sheets [ Slide Following Shests

Side Sheets|
Left Station "i |2DD+DD.DDFH Entend: I-ED.DDDD D_I,Jnamicl
Sheet Chaord Offzet; I'W D_I,Jnamic:l
Additional Rotation about Left Station: IW Dynamicl

Apply |

14. Identify the Sheet (Clipping Shape) to be modified by clicking on the ID button and then
data pointing the clipping shape or simply select it from the pick list, via the down arrow.

A=l

£ Plan Sheet Layout: Job: 600 Profile: P... |

HE | Shape: [SheetF1. Fort 2 =1 id
F—SifrePrereding Sheets [ Slide Following Sheets
Slide Sheets

Left Station "I I2IJD+DD.DDF|‘| Extend: I-ED.DDDD Dynamicl
¥ Bottom Elevation: [10.0000 Dynamis|
Additional B atation-about Left-Station, | [.0060 Dynamlci

Apply |

The application is intelligent enough to know whether a Plan clipping shape or Profile
clipping shape has been identified. When a Profile clipping shape is identified, the
"Sheet Chord Offset” "field changes to "Bottom Elevation",” (as shown above). When
modifying the vertical position of a Profile clipping shape, toggle "Bottom Elevation"
ON, type in the desired "bottom of the shape" "elevation, or press Dynamic and move

the shape up or down.

15. Use the Sheet Number Manager tool to number sheets according to EFL standards. To
invoke the Sheet Number Manager tool, use the Sheet Number Manager icon, from the

Plan Sheet Layout dialog, as shown below:

File Wew Settings  Tools

|5heet Mumber Manager|
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& Plan Sheet Layout: Sheet Number Manager

Sequence | Sheet | Alignment | Begin Station | Estend | End Station | Extend

i
&
2
______ 14
P2
14
Edit Sheet Mumber |

™ Highlight Clipping Shape ™ window Center Clipping Shape

16. Click inside the white area anywhere on row one, hold down the shift key and click a
second time anywhere on the last row. Once all rows are selected, click on Edit Sheet
Number as shown above.

17. For EFL specific sheet numbering scheme where the sheets are numbered in sequence
beginning with D1, complete the Edit Sheet Number dialog as shown below and press

OK:
Z Edit Sheet Number

W iadd Prefiu: [

Compute Sheet Mumber By:

Starting at Sheet Mumber vI I'I

[T Append &lpha Suffis: e

Beaining Letter(z]; | Uppercass '|
cocs |

Edit Sheet Number Tool

18. When OK is pressed the Sheet Number Manager dialog will appear as shown below:

& Plan Sheet Layout: Sheet Number Manager

Sequence | Sheet | Aligrment | Begin Station | _Estend | End Station | Extend
R 1 214400 .54 R 1

2 D2 102 212+46.00 B 1 0.0000 226+498.84 R 1 0.ooo0
3 D3 102 226447 .00 B 1 0.0000 241+409.80 R 1 0.ooo0 e
4 D4 102 239454 00 R 1 0.0000 254407 .04 E 1 0.ooo0 +
|3 D& 102 283+26.00 B 1 0.0000 267+26.00 R 1 0.ooo0 s
3 D& 102 261487 .00 B 1 0.0000 268+495.81 R 1 691, 1853 ixr
1%
id

™ Highlight Clipping Shape ™ “indaw Center Clipping Shape

Note - With different runs for the same alignment clip, the user must
recheck the sheet number and sequence.
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19. Once the clipping shapes are placed and satisfactorily modified, invoke the Clip Sheets
tool. Select the Clip Sheets icon from the Plan Sheet Layout dialog as shown below:

Z& Plan Sheet Layout: eflhd_Eng_Sheets.psi

File Wiew Settings Tools

I ] By = [ id [1o0FLeN/PROFILE ] [100.0000 ft/in

& Plan Sheet Layout: Clip Sheets g @

- Dutput File

Directarny: |m:\Pmiects\erfo\pr\veq‘I O[2]pra_desiCADD

Sheet Mame Prefiz: [ [0 .dan
Orientatior:
Sheets per File: @ fodel:
Sheet Range Begin: [D1 ] End [DE Bl

i~ Labels and Annaotations

i —— e,
Sheet Title: &'Egues Hational ‘Wildife Fefuge B
Project Mumbel, [SE PR ERFO-RRP 10[2)

Watch Line: | Soudaslsi: |

™ Ausiiany Sheet Annatations | ‘Bampi=

- [ Create Digital InterPlat Plat Set -

IPS File: | miProjectshetfahprvegl [2]kproi_d

Sheet Type: IF'lar-

ACEDD @, [Hy

ImterFlot Organizer

20. Select the working directory in the Output File box. Keep the sheet name prefix in the
second field as blank, change the design file name latter after process. The Geopak
appends the beginning sheet number to the “Sheet Name”. You most likely will have to
rename this (or these) file(s) later as per EFLHD Naming Convention (eg. D-
LOP(2)_p&p.dgn).

21. Select Orientation to Rotate View. The sheet cell and the view are rotated and the
clipped graphics maintains its coordinate grid intelligence, thus allowing for labeling right
on the sheet.

Note - EFLHD policy is to choose Rotate View, thus not to lose coordinate grid
intelligence of the clipped graphics.

22. Select Sheet per File to total number of sheets, thus sheet will be drawn in different
models of the design file. EFLHD prefer to use all sheet shown in different models of one
design file.

Note - EFLHD prefers to use models for all the sheets in one design file.
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23. Select the Sheet Range required from the pick list, using the drop down arrows. Use the
Sheet Number Manager Tool to renumber sheets to EFL specific sheet numbering
scheme, (such as D1, D2, D3....) as explained earlier.

24. Enter Labels and Annotation. An example of a completed Clip Sheets dialog is shown
below (illustrating the results of the completed Labels and Annotation fields)... when
completed press Process Sheets.

2 Plan Sheet Layout: Clip Sheets Q|E@
Output File
Directony: | m:\Projectsherfotpriveg] 02 hprol_deviCADD Q.

Sheet Mame Prefis | [D1.dan

Orervatir: CElte View %
Shests per File: Fodel .

Sheet Fange Begin: [D1 »| End: [DE |

Labels and Annotations

Sheet Title:

- |SE PR ERFO-RRF10(2)

LS. DEPARTMENT OF TRAMSPORTATION
FEDERAL HGHWAY ADMINIG TRATION
EASTERN FEDERAL LANDS HIGHWAY DNITION
STERLING, YRGMNA

PROJECT

ERFO-RRP 10(2)

Note - Keep 9 spaces between SE (Region) and PR (state), and 11 spaces
between PR(state) and ERFO-RRP 10(2)[Project Number]. These spaces depend
on the length of the project number characters.
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Chapter 1 -

GEOPAK V8i Basic

2.2 - Cross Section Sheets

2.2.1 - General Information:

The Cross Section Sheet dialog can be accessed by selecting Application > GEOPAK
> Road > Cross Sections > Cross Section Sheet Composition from the Microstation
pull down menu, or from the GEOPAK Road tool palette, or the Road Project dialog as

shown below.

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

File FRemember Options
Wworking Directary: | | Uszer Spencer Job #: 228 _
YWorking Alignment Influence Runs
Select Drefi Port Vi
Working Alignment | INB | ’ — ] [ . ] ’ il ]
Exizting |
Giround o | Existing Ground Esisting Ground Wertical
Dirawe Pattem . . J
Crozs Sections Prafile | Alignment
Coordinate
Geometry |
Calculate Superelevation Proposed 3D
] Superelevation Shapes Cross Sections Models
Horizantal |
Alignment
J { i )
Plan Yiew E arthwork i Cro;shs etc:tlon )
Deszign A eels )
Plan Wiew T abular
Quantities Summaries | |
Plan & Profile Lirnits of Reports & =5
Sheets Cotstruction Quantities

Click on the Cross section Sheets icon as shown above.

Note - When you access the Geopak Cross section Sheets function from

the Road Project dialog box, you will

be prompted to select a run. From

the Select Run dialog box, select Run > New to create a new cross section
sheet run. The New Run Name dialog box is opened. Key-in the Run Name
and an optional Description. Select OK. The new run is created and is
available for selection from the Select Run dialog box. From the Select
Run dialog box, select the name of the run that you would like to open.

Select OK to open the run.
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e The Cross Section Sheet Composition dialog box will be open as shown below.

'l &5 Cross Section Sheet Composition: CrossSectionSheets. xss1

o)X

(25 DG File
Sheet DGM File

Sheet Dimenzions ¢ Cel
%S Search Criteria
Sheet Stack Orientation
Sheet Stack Columns
Marginz and Spacing
Station Labels

Dffset Labels |

%5 DGM File: [Mroadwaytdesigniwd_320220xs.dogn
%5 Bazeline: m Z
Begin Statior: W
End Station: IW

e The following step-by-step procedure refers to the marked-up graphic of the main
Cross Section Sheets Composition dialog shown above.

ross Section Sheet Composition’s file name is always displayed on the top of the
dialog box. This file is the Sheet Library, which contains the parameters for the Cross
Section Sheets and is saved in a Sheet Library file. Sheet layout configurations can be
saved in the sheet library and recalled for future use. Sheet libraries have a default
extension of “*.xssl ”.

The sheet library “EFLHD_xssheet.xssl” has been configured for use with EFLHD’s
Standard Cross Section Sheet Cells. This sheet library can be obtained from the
following directory;

M:\Engineering_Software\Cadd_resource_v8i\Cross-Section_Shts\

Note - For Consultants, this file is available through the
CADD_Resources_V8i.zip download.

@‘Active Cross Section Sheet: EFLHD has defined Cross Section sheets in different
ats and scales. Select the format and scale from the Table 1:
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XS Sheet Format English Scale Active Cross Notes
section sheets
. xs_1xH_30_eng
Single sitack - - -
on plfann sheefs
1" =30’
1"=20" xs_1xH_20_eng
1"=10' xs_1xH_10_eng
Single stack xs_1xV_30_eng
on plan sheets
rofated 90°
1"=30’
1"=20" xs_1xV_20_eng
1"=10 xs_1xV_10_eng
Double stack
on plan sheeifs 1"=20' xs_2xH_20_eng
1"=10' xS_2xH_10_eng
1"=20' xs_2xV_20_eng
Double stack
onr plfan sheefs
rofated 90°
1"=10' xs_2xV_10_eng
Table 1
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@The left side of the Cross Section Sheet Composition dialog box contains a list of
parameters. When a parameter is selected, a graphic explanation of the parameter
appears in the lower left portion of the dialog box and key-in fields for each variable
appear to the right.

XS DGN File, Sheet DGN File, and Sheet Labels parameters need to be edited by
the user. The rest of the parameter is already set through the EFLHD’S Sheet library
file.

2.2.2 - Create Cross Section Sheets:

Step |

- Copy sheet library file “"EFLHD_xssheet.xssl” from the
“M:\Engineering_Software\ Cadd_resource_v8i\Cross-Section_Shts\” into your
project working directory.

Note - For Consultants, this file is available through the
CADD_Resources_V8i.zip download.

- Create a new MicroStation design file for your Cross Section Sheet in your working
directory as explained in Section 4.1.2. Give the name of the file according to the
Naming Convention as explained in Section 2.2 (e.g. TO1-LOP(2)_xss.dgn)

Step Il

- Open the cross section file that contains the cross sections that need to be placed
on sheets.

- Open the Cross section sheets dialog through your Road Project dialog (shown in
General Information earlier). The Cross Section dialog will appear as shown below.

I} Cross Section Sheet Composition; EFLHD_Eng xssheets.xssl EE&
File
Active Crozz Section Sheet: |:-cs_'| «H_10_eng w | i Layout Sheets

#% DGN File i %5 DGN File: | [N
Sheet OGN File

Sheet Dimensions / Cell I:'

#5 Search Criteria |:|

Sheet Stack Orientation I:l

Sheet Stack Colurng =

Marging and Spacing

Station Labels

Ciffset Labels 4
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Step I

- Attach the cross section sheet library via the menu item File>Sheet Library>Attach
(as shown below ) and select “"EFLHD_Eng_xssheet.xssl” from your working
directory. The name of the attached Sheet Library is shown in the title bar.

1) Cross Section Sheet Composition: EFLHD_Eng xssheets.xssl EEE
File .
| Sheet Library b Hew... |xH_10_eng v | | Lapout Sheets
Sheet M| Attach...
Load Y7 Input File. .. Save DGM File: | |Q
Save Settings Save fs... l:l
Scale Cross Sections I—I
Layout Sheets l:l
Exit
Offzet Labels hd

Step IV

- After attaching the EFLHD cross section sheet library, the Active Cross Section
Sheet option will display the sheet layout options shown below.

& Cross Section Sheet Composition: EFLHD_ xssheets.xssl E|E|

14H 10 eng Lavout Sheets |

Shest Description

Single ale

Single stack on plan sheets. scale
el Single stack on plan sheets. scale 1"=30'
43 Search Erltqua . sz 1 10 eng Single stack on plan sheets rotated 90 dec
Sheet Stack Drientation sz 1av_20 eng Single stack on plan sheets rotated 90 dec

Shee.t Stack. Eolumns sz 1a 30 eng Single stack on plan sheets rotated 90 dec >
Marginz and Spacing »

5 DGM File
Sheet DG File
Sheet Dimenzions / Cell

Station Labelz
Offzet Labels
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- Select the cross section sheet layout from the pull down menu of Active Cross
Section Sheet. Use Table 1 to select the sheet layout.

Step V

- Select XS DGN File option in the left side of the menu. The Cross Section Sheet
dialog in the right side will appear as shown below.

& Cross Section Sheet Composition: EFLHD_xssheets.xssl Ellrl E|

File
Active Cross Section Sheet: [z TxH_10_eng | Layout Sheets

5 DGM File
Sheet DGHM File

Sheet Dimensions / Cell
%5 Search Criteria
Sheet Stack Orientation
Sheet Stack Columing
Marginz and Spacing
Station Labels

Dffset Labels ~]

5 DGM File: [ CoAjunkfile\CADD ws-newp.dan 9:]

------ —_—
Beain Station: I 10+50.000

End Station: | 59+00.000

- XS DGN File field in the right side of the menu is used to specify the name of the
design file containing  the original cross sections. Select the cross section file by
use of the select XS DGN File icon. The Chain and stationing will be filled out
automatically and the software will find all elements within the confines of the cross
section cell.
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Step VI

- Select Sheet DGN File option in the left side of the menu. The Cross Section Sheet
dialog will appear in the right side as shown below.

& Cross Section Sheet Composition: EFLHD_xssheets. xssl EI'E'E'

File
Active Cross Section Sheet: [xs 1xH_10_eng ] Lapout Sheets

DGie *|  Sheet DGM File: [ Chjurkfle\CAD DYs-sheet dgn Q)
Sheet DGM File 3
Shest Dimensions # Cell Harizonkal Scale: |10.00

%5 Search Criteria Vertical Scale: [10.00 Select Sheet D File
Sheet Stack Orientation

Sheet Stack Columng 1~ Sheet Placement Point

Marging and Spacing )

Clation Labels Lawwer Left # (rmu): | 0.000000 oE

Offset Labels L] Lower Left ' (mu]: | 0.000000

W Detach Existing Sheets before Processing
Attachment: Al Sheets In Active Model i

- Sheet DGN File field in the right side of the menu is used to specify the name of the
design file where GEOPAK will compose the cross section sheets. Select the cross
section sheet file created in STEP | by use of the select Sheet DGN File icon. Keep
the rest of the key-in field of this option as default setup.

Note - GEOPAK does not create the cross section sheet file. The file
must be created prior to processing.

Step VI

- Select Sheet Labels option in the left side of the menu. The Cross Section Sheet
dialog will appear as shown below.

& Cross Section Sheet Composition: EFLHD_xssheets.xss| Q|E|@

File:

Active Cross Section Sheet: [z 1xH_10_eng ] Layout Sheets

Sheet Stack Orientation j
Sheet Stack. Columns

Marging and Spacing 152 1000 San d
Station Labels Foad Mafhe L&KE LONG ROAD 140 0.. Sam bod
Offset Labels i SE 136100 San
Elevation Labels REP-LOP 10[2) 1461001 Sam

E arthwark Quantity Labelz

End Station 147 0.. San
Begin Station 13.0 ... Sam
L&KE OPHELIA.. 1400 Sar

MaTe [ Type [Sheet Number =
# Offset: | 0.000000 *r Dffzet: | 0.000000 i

DF Origin

Label: |

Dilr

Sheet Labels

Digital [ nterPlot -

BEEREEEE
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- Sheet Labels field in the right side of the menu has a table with Name, Label, X
Coordinate, Y Coordinate, Display, and Plot column. EFLHD Sheet library has
already been configured to place Sheet Labels on EFLHD Standard cross section
sheet. Designer is only responsible for changing the field of Label column. Edit this
field by selecting the row of the table and then click on the cell which needs to be
change. The information for the Labels used by EFLHD is shown as below.

Agency Name

LAKE OPHELIA WILDLIFE REFUGE

Road Name

LAKE LONG ROAD
12+00.000 TO 13+00.000

Begin Sta., and End Sta.
(Don’t change)

REG | STATE PROJECT

RRP-LOP 10(2)

Region

Project # Sheet #

State Note - Sheet Number have Prefix T or U or...

Step VI
- Save your work by using File > Sheet Library > Save.

- Now click on Layout Sheets to process the cross section sheets layout.

2.3 - Draw Graphics Elements as Pay Iltems Using D&C Manager

2.3.1 - Intoduction:

The D&C Manager is also used by Geopak to standardize graphics elements for
drafting and pay items quantities.

EFLHD Standard D&C Manager database “EFLHD_ENGLISH.ddb” has been
developed by EFLHD to draw the graphics elements into the plan view sheets
according to the EFLHD’s symbols and abbreviations sheet and compute the

quantity of the same.
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The D&C Manager database “EFLHD ENGLISH.ddb"” is located in the following
directory:
M:\Engineering_Software\CADD_Resource_V8\X_30\Standards\DDBS\English\

Note - There are two D&C Manager Databases available in that
directory, EFLHD_ENGLISH.ddb and V8 ENGLISH.ddb. The

V8 _ENGLISH.ddb database has been developed by FLH and is used to
draw chain, chain stationing, profiles, and the elements for use with
X30 criteria (for proposed cross section).

e The D&C Manager can be accessed by using the MicroStation pull downs:
Applications > Geopak > Road > Design & Computation Manager ... or
from the Road Tools icon as shown below:

1} Design and Computation Manager ElE)x]
File Edit Settings Favarites Help

Des‘ig‘n&ComputationManager|| @“ 1d {:}'g- 'l? h

tf: @! i 20MStandards
£ CHAIMS/PROFILES

£ MYEBA Applications

T3 3rPC

7 Pay_iterns

7 Define_dgn

e The default D&C Manager database is attached as V8 _English.ddb which is
set by EFLHD Configuration setup. The user needs to change the database.

e Select File > Open from the D&C Manager dialog box to access
“EFLHD_ENGLISH.ddb"” from the
“M:\Engineering_Software\CADD_Resource_V8i\X_30\Standards\DDBS\Englis
h\” directory.

e The currently selected database is displayed in the dialog as shown below.

I} Design and Computation Manager EE)&]

File Edit 3ettings Favorites Help

~ 1d B ¢ = % [ &

&2 b:\Engineering_SoftwarehCadd_rezource_w8iN<_3MStandards\DDBSAEnglishEFLHD_EMGLISH.ddb
£ Road Design, 50 Scale
£ Drafting Standards
£ AREAS /SHAPES
21 Drafting Standards-GEQPAK.
B Foad D E:E:igr'l,. 100 Scale
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Note - The D&C Manager database is a password protected file
and cannot be edited by the designer. Suggestions or request for
enhancements should be forwarded to the CADD Coordinator at
EFLHD.

e The basic component of the hierarchical tree is the Category. The database
EFLHD_ENGLISH.ddb contains four sub categories: Roadway Design, 20
Scale, 40 Scale, 50 Scale and 100 Scale (These categories will be selected
according to the scale of the plan sheet “11X17 sheet size”). A double-click on
the Roadway Design, 100 Scale category will reveal several categories as
shown below.

7! Design and Computation Manager, CiExE

File Edit Setkings Favorites  Help

5 id B¢ mw &
B ——

&R b AE ngineening_Software\Cadd_rezource_w8iv_304Standardsh\DDBS\EnglisKMEFLHD _EMGLISH. ddb |
21 Road Design, 50 Scals

(23 Drafting Standards
£ AREAS/SHAPES
27 Drafting Standards-GEOPAK,
fr Road Design, 100 Scale
£ Area Patten
1 Culverts
£ End Sections
£ Erogion Control
7 Fence
£ Guardrail
£3 Median Barier
£ Marth Arrow
£ Scales
£ Traffic
£ Underdrain

[ £
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2.3.2 - Drawing Custom Graphical Elements into Plan View

¢ A double-click on the Erosion Control category reveals several items as shown
below:

I} Design and Computation Manager

File Edit Settings Faworites Help

@uﬂid‘?ﬂr '?h

&8 b \Engineering_Software\Cadd_resource_vaiv_30\Standardz\DDEBSAEnglish\EFLHD _EMGLISH. ddb ~
21 Road Design, 50 Scale
23 Drafting Standards
1 AREAS/SHAPES
(23 Drafting Standards-GE OPAK,
[ Road Design, 100 Scale
(21 Area Pattemn
1 Culverts
[C7 End Sections

& Erosion Control
15705-0100L - Soil erosion contral, =il fence, Left

15705-0100R - Soil erosion control, zilt fence, Right

157058-1300 - Soil erozion control, temporary diversion channel

15705-1800L - Soil erosion contral, temporany diversion bermiLeft)

15705-1800R - Soil erosion control, temporary diversion berm{Right]
15706-0200 - Sail erogion contral, check dam

£ Ferce

22 Guardrail

[=

e Similarly each sub-category has several items within it.

e The items contain specific functions related to defining element symbology or
placing pay items. These items will be used to set drafting standards for
MicroStation commands and the resulting graphics are tagged with a pay item
attribute that can be used to calculate plan quantities.

Note - All item numbers are set according to the Pay Item
number as per FP-03, US Customary Unit.
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e The Place Influence toggle is used to override the currently active MicroStation
symbology settings. The Place Influence toggle button is located on the D&C
Manager Tool Setting dialog as shown below.

I} Design and Computation Manager
File Edit Settings Favorites  Help

7 id B¢ @R

&2 M \Engineering_SoftwarehCadd_rezource_w3ivs_305tandardsh\DOBSAEnglishEFLHD_EMNGLISH. ddb -
3 Road Design, 50 Scale
7 Drafting Standards

£ AREAS/SHAPES ! 15705-0100R - Soil erosion cont... [Z)[5][]
3 Drafting Standards-GEOPAK,
(2 Road Design, 100 Scale oo

£ Area Pattem [] Adhoe Attibutes b atch Paint T est

1 Cubvets [] Mew Element Only Diraw COGO Element ]

£ End Sections
[ Erozion Conbral
15705-0100L - Sail erazion contral, silt fence, Left
15705-0100F - Sail e cantral, zilt fence, Right
15705-1300 - Sail erazian contral, temparany diversion channel L3
15705-1800L - Soil erozion contral, temporary diversion berm{Left]
15705-1800R - Sail erogion contral, temporary diverzion berm(Right]
15706-0200 - Soil erozion contral, check dam
3 Fence
21 Guardrail hd

Note - When the Place Influence toggle is activated, elements
are drawn using the level, symbology and attributes as
defined in the GEOPAK database “EFLHD_ENGLISH.ddb”.

e By toggling on Place Influence, you can use MicroStation commands to place
elements utilizing the drafting standards established for the currently selected
item in the D&C Manager database.

e If you double click the name of any item in EFLHD’s D&C Manager that is used
to place a cell, the place cell command will be automatically selected. If Place
Influence is on, the cell will be floating on your cursor, ready to place in the
design file. Similarly, if you click any item that is used to place line, the place
line will be automatically selected. The line will be placed using the level, color,
weight and custom line style setting associated with the line item.
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2.3.3 - Generating Quantities in D&C Manager

When generating quantities, a collection set can be defined for computation and
easy recall. Collection sets can consist of entire categories or individual items.

Step I:

e Click on the Compute icon.

Je E W i 0 [] 0 0 alNnadge

File Edit Setkings Fawaorik Help

- 1d| @ (@M HE X

& b NEngineenng_SoftwarehCadd_resource_w8ied_30%Standardzh\DDESME miglishhEFLHD _EMGLISH. ddb -
3 Foad Design, 50 Scale
(=2 Drafting Standards

Category 3 AREAS/SHAPES |w
—= 1 (27 Drafting Standards-GEOPAEK. add to Favarites

== Rioad Design, 100 Scale
1 Area Pattem Expand Al

=7 Culverts
£ End Sections

Collapse All

B Erozion Control
£ Fence

£ Guardrail __
| L_4£71 Median B arrier

-
Sub-category I 50 North Anow \;ollection box

[ %

£ Scales

/

e Select the Category, and then with a right click, select the Add to
Collection option from the pop-up menu. The designated category
appears in the Collection list box located at the bottom of the dialog box.
D&C Manager computes quantities for every item found in the selected
Category as well as any Sub-categories.

Note - To add individual items, select an individual Pay Item with a
single click, and then right click on the highlighted item, selecting
the Add to Collection option from the pop-up menu. You can also

double click on the item to add the item into a collection set.
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Step Il

¢ Plan Quantity Computation dialog box as shown below will appear when
user selects the Compute icon in Step |.

! Plan Quantity Computation SIENET)
Job: Q,  Estents | Active Design File  »| | Inside  » | [

B azeline Reference

RsMP v : [ [] Begin Station: | 50+00.00 | s
Range: | 100.00 End Station: | 67+BB.63 |+a+

Hilight During Computation: | B [ Compute Guantities ]

o Fillin the required information in the Plan Quantity Computation dialog
box then click on Compute Quantities.

Note - The “Extents” determines which elements are included in
the set. In addition to the extents, if the Range option is active,
the element must exist within the extents and range (distance left
and right of the baseline) for the element to be computed.

¢ Computation Results are as shown below:

s Computation Results

Item | Desciiption | Quantity | Unit | E xport |
£1501 - Sidewalk, Azphalt/PCC 452000 5Y
BO201-0400 - 12" Pipe 227000 LF
B0201-1100 - 42" Pipe 6000 LF
B0210-0500 -15" End Section 20000 EA
B0210-1100 -42" End Section 2.0000 EA
£1901 - Fence 4123000 LF
157051300 - Saill erogion cantral, temparary diversion ch... 1432000 LF
15706-0200 - Soil erogion contral, check dam 2.0000 Ed
15705-07100R - Soil erogion contral, =it fence, Right 84,2000 LF
15705-1800L - Soil erogion conbrol, temporary diversion be...  394.3000  LF
15705-1800R - Soil erogion control, temporary diversion be... 4712000 LF
30000 - Aggregate Resurface 188.3000 5Y
40000 - Full depth pavement 28000 sy
20000 - Obliteration 277000 5y

Export Farmat: _[bern Repart "||quantity_repurt.t:-:t Q, Append "l E=port I
Fur: | Fhage: |DesignE$timate ;I Digplay |
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e The dialog box displays the pay items and associated computed quantity.
The user has the option to select the format of the quantity output. Now
click on the Export, a text file will be created on the selected directory,
which can be opened by any text editor.
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APPENDIXES
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Appendix A

More Help for Editing Redefinable Variables

Note - Plan View Override Elements overwrite all
Redefinable Variable values

_d_DefinePavementLayers

This variable defines the number of proposed surfacing layers that are to be closed off
vertically, and not “daylighted” to the shoulder foreslope in guardrail or aggregate
shoulder locations. Use the _d_DefinePavementLayers variable where guardrail or
aggregate shoulder is present.

The default value = 1

EXAMPLE: EXAMPLE:
if (Sta >= 0+00 R 1) then if (Sta >= 0+00 R 1) then
_d_DefinePavementLayers = 1 _d_DefinePavementLayers = 2

_d_FirstFullLengthLayer

This variable defines the number proposed surfacing layers to “daylight” to the shoulder
foreslope. Use the _d_FirstFullLengthLayer variable where no guardrail or aggregate
shoulders are present.

The default value = 1
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EXAMPLE: EXAMPLE:
if (Sta >= 0+00 R 1) then if (Sta >= 0+00 R 1) then

_d_FirstFullLengthLayer = 1 _d_ FirstFullLengthLayer = 2

_s_PavementClosureOption

This variable sets how the edge of pavement is to be closed if not “daylighted” to the
shoulder foreslope (i.e. _d_FirstFullLengthLayers =2 or more). The option was created for
the different needs of the three FHWA divisions. Use a 1:1 pavement edge for typical
Central Federal Lands (CFL) projects and a vertical edge for Easter Federal Lands (EFL)
projects. Use ~V” for a vertical closure or ~S” for a one to one slope closure. The selected
closure option also applies when guardrail is present.

The default value = "VA

EXAMPLE: EXAMPLE:
if (Sta >= 0+00 R 1) then if (Sta >= 0+00 R 1) then
_s PavementClosureOption = AVA _s PavementClosureOption = ~S"
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_d_SurfacingLayerl1Thickness

This defines the thickness of the first layer in the proposed pavement structure. Use this
variable for all projects with a proposed driving surface. The first surfacing layer thickness
must be greater than zero and expressed in master units.

The default values = 4/12 or .100
EXAMPLE:
if (Sta >= 0+00 R 1) then

_d_SurfacingLayerlThickness = 3/12

_d_SurfacingLayer2Thickness to _d_SurfacingLayer5Thickness

These variables define the thickness of additional layers in the proposed pavement structure.
Use these variables when more than one proposed pavement structure layers are desired.
The surfacing layer thicknesses 2 through 5 may be set to zero.

Note: Cross Sections with guardrail will not be drawn correctly, without
at least two layers of surfacing. The fill slope will begin at the top of the
foreslope, instead of the bottom. One work around for this is to use two
layers of surfacing, and then delete out the ‘dummy’ layer. For
consistency in Staking Reports, use a ‘dummy’ layer through out the
entire project.

_d_WedgeDepth

This variable defines the depth of the wedge adjacent to the non-daylighted surfacing
layer(s) and is expressed in master units. Use this variable for projects that require a
different shoulder material other than a surfacing lever. When used, the wedge will be drawn
with different symbology (shoulder backfill) so that earthwork values can be separated. If the
wedge depth is set to a value greater than the depth of the surfacing layers which are not
“daylighted”, the wedge will be drawn to the same depth as the surfacing layers which are
not “daylighted”. If no wedge is desired, set the value to zero.

The default value = 0 (no wedge)
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EXAMPLE: In this example, the first layer thickness is 3/12, the second layer is 6/12 and
the third layer thickness is 8/12.

if (Sta >= 0+00 R 1) then if (Sta >=0+00 R 1) then

_d_WedgeDepth = 10/12 _d_WedgeDepth = 10/12

with: _d_FirstFullLengthLayer = 2 with: _d_FirstFullLengthLayer = 3
if (Sta >= 0+00 R 1) then if (Sta >= 0+00 R 1) then
{ {
_d_WedgeDepth = 10/12 _d_WedgeDepth = 10/12
} }

-
ISR

with: _d_FirstFullLengthLayer = 2 with: _d_FirstFullLengthLayer = 3
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_d_ShoulderForeSlope

This variable defines the shoulder foreslope and is expressed in a rise:run format. All

proposed cross section use this variable. The slope will always be assumed to be negative
in value.

The default value = 1:4

Note: The shoulder foreslope variable can be overridden with
plan view overrides.

EXAMPLE:

if (Sta >= 0+00 R 1) then

{
_d_ShoulderForeSlope = 1:2
}
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_s_RecoverableShoulderForeSlope

This variable is used to override the ‘normal’ shoulder foreslope when a recoverable slope is
used. Only use this variable when the recoverable slope is preferred over the shoulder
foreslope. Set this variable to "Yes” to override the shoulder foreslope variable with a
recoverable slope. If set to “No”, the shoulder foreslope will equal the shoulder foreslope
variable.

This variable must be used in conjunction with the redefinable variable
_d_RtRecoverableSlopeDist (or Lt). If these variables are set to zero, no override will occur.
The slope of the recoverable distance is set with the Redefinable variable
_d_RtRecoverableSlope (or Lt). The use of the variable _d_RtSecondarySlope is optional, if
the value is set to 0:0 then the secondary fill slope will be selected from the fill slope criteria
table.

The default value = Yes
EXAMPLE:

if (Sta >= 0+00 R 1) then
{

_s_RecoverableShoulderForeSlope = *Yes®

with:
_d_ShoulderForeSlope = 1:2

_5_RecoverableShoulderforeSlope = ~Yes”
_d_RtRecoverableSlopeDist = 20
_d_RtRecoverableSlope = -1:6
_d_RtSecondarySlope = -1:2.3

if (Sta >= 0+00 R 1) then
{

_S_RecoverableShoulderForeSlope = *"No”

}

with:

_d_ShoulderfForeSlope = 1:2
_s_RecoverableShoulderfForeSlope=~No~
_d_RtRecoverableSlopeDist = 20
_d_RtRecoverableSlope = -1:6
_d_RtSecondarySlope = -1:2.3

Page 1-155




Chapter 1 -

EFLHD CADD Procedures Guide — GEOPAK V8i Edition GEOPAK V8i Basic

_d_SubExDepth and _d_SubExType

These variables set the location, depth and type of subexcavation to be drawn in the
proposed cross sections. Use these variables whenever it is necessary to show
subexcavation in cross section views or to accurately measure the earthwork volumes
associated with subexcavation.

The variable _d_SubExDepth defines the depth of subexcavation. Use the variable in all
locations of subexcavation regardless of the type of subexcavation defined (Type 1 or 2)
which also must be defined. The variable needs to be expressed in master units and no
negative sign is required. The depth is measured differently, depending upon the type of
subexcavation selected; see the description of _d_SubExType for an explanation.

The default value = 0

EXAMPLE:
if (Sta >= 0+00 R 1) then
{
_d_SubExDepth = 24/12
}

The variable _d_SubExType defines the type of subexcavation. Use in conjunction with
_d_SubExDepth for all subexcavation locations. Type 1 subexcavation, which is defined as
below proposed subgrade, is invoked by setting the variable equal to 1. Type 2
subexcavation, which is defined as below existing ground, is invoked by setting the variable
equal to 2.

The default value = 24

Note: The subexcavation type and depth variables can be overridden
with plan view overrides.

EXAMPLE 1: Note: The bottom of the Type 1 subexcavated area is parallel to the
proposed subgrade and it automatically ends when it intersects the fill slope or the bottom of
the ditch. No plan view elements are required.

if (Sta >= 0+00 R 1) then
{

_d_SubExType =17
}
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Subexcavation quantity = Crosshatched area

Subexcavation Backfill quantity = Crosshatched area + Hatched area

EXAMPLE 2: Note: Type 2 Subexcavation requires two plan view lines (LV=
P_RDW_Edge_of Subexcavation) to define the offset distances from centerline. The bottom
of the subexcavated area is horizontal and the depth is measured from the existing ground

on the left hand side.

if (Sta >= 0+00 R 1) then
{

_d_SubExType = "2n
}

Subexcavation quantity = Hatched area + Crosshatched area

Subexcavation Backfill quantity = Crosshatched area
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_d_MaxWidenSearchDistance

This variable defines the distance in master units to search for a pavement widening line in
plan view. The distance is measured from centerline. This variable is used when cross
sections may cross other edges of pavement widening from other roads or in switchbacks.
Extraneous lines will cause errors when proposed cross sections are drawn.

The default values = 12 (ft) or 3.6 (m)
EXAMPLE:
if (Sta >= 0+00 R 1) then

{
_d_MaxWidenSearchDistance = 40

}

_d_BackofCurbSearchDistance

This variable defines the distance in master units to search for the back of Type 1 or Type 2
curb in plan view. The distance is measured from the edge of traveled way. Type 1 and
Type 2 curb lines in plan view act as a trigger and exact horizontal position is not important.
Use this variable to work with the plan view offset values drawn.

The default values = 3 (ft) or 1 (m)
EXAMPLE:
if (Sta >= 0+00 R 1) then

{
_d_BackofCurbSearchDistance = 40

}

_d_Type3CurbSearchDistance

This variable defines the distance in master units to search for Type 3 curb in plan view. The
distance is measured from centerline. Type 3 curb lines in plan view act as a trigger and
exact horizontal position is not important. Use this variable to work with the plan view offset
values drawn.

The default value = 20
EXAMPLE:
if (Sta >= 0+00 R 1) then

_d_Type3CurbSearchDistance = 20
}
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_d_ClrZoneRecovCutDist and _d_ClearZoneCutSlope

These redefinable variables are used define cut situation clear zone distances and allowable
slopes. Additionally, these variables are used to label or check proposed cut slopes that do
not meet the defined distance or exceed the allowable cut slopes within a clear zone. Any
cut slope that exceeds the allowable slope within the defined clear zone will be labeled. The
criteria will also label a case where the clear zone distance is not met.

Note: Use of these variables does not draw a “barn roof” clear zone
section. These variables are used where “barn roof” sections are not
proposed.

The variable _d_ClrZoneRecovCutDist defines the distance to perform the check from the
top of the shoulder foreslope to the outer edge of the clear zone in a cut situation.

The variable _d_ClearZoneCutSlope sets the allowable clear zone slope in a cut situation.

If no check of the slopes is required, leave the _d_CIrZoneRecovCutDist variable setto 0

(default).
EXAMPLE:
if (Sta >= 0+00 R 1) then
{
_d_ClrzoneRecovCutDist = 10
}

with: _d_ClearZoneCutSlope = 1:6
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_d_ClrZzoneRecovFillDist and _d_ClearZoneFillSlope

These redefinable variables are used define fill situation clear zone distances and allowable
slopes. Additionally, these variables are used to label or check proposed fill slopes that do
not meet the defined distance or exceed the allowable fill slopes within a clear zone. Any fill
slope that exceeds the allowable slope within the defined clear zone will be labeled. The
criteria will also label a case where the clear zone distance is not met.

Note: Use of these variables does not draw a “barn roof” clear zone
section. These variables are used where “barn roof” sections are not
proposed.

The variable _d_ClrZoneRecovFillDist defines the distance to perform the check from the top
of the shoulder foreslope to the outer edge of the clear zone in a fill situation.

The variable _d_ClearZoneFillSlope sets the allowable clear zone slope in a fill situation.

If no check of the slopes is required, leave the _d_CIrZoneRecovFillDist variable set to 0
(default).

EXAMPLE:

if (Sta >= 0+00 R 1) then

{
_d_ClIrZoneRecovFillDist = 10

}

with: _d_ClearZoneFillSlope = 1:6
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_d_LtRecoverableSlopeDist and _d_LtRecoverableSlope and _d_LtSecondarySlope

These redefinable variables are used to create a safe recovery area or “barn roof” section in
cut and fill situations on the left side of the roadway. Use these variables to build safety into
the proposed roadway or when the defined clear zone requirements are not met.

The variable _d_LtRecoveralbeSlopeDist defines the horizontal distance for the recoverable
slope and is measured from the top of the shoulder foreslope or edge of pavement if no
shoulder is proposed.

The variable _d_LtRecoverableSlope defines the slope for the recoverable slope and is
expressed as negative rise:run values.

The variable _d_LtSecondarySlope defines a secondary slope and is used to set fill slopes
when recoverable slopes are used. Use this variable if it is necessary to have a constant fill
slope or if the standard fill slopes are not desired. Any value, expressed in a rise:run format,
other than O (default) will override the fill slope table. If the secondary slope is flatter that the
recoverable slope, the recoverable slope will be used instead. It is not necessary to set this
variable when using recoverable slopes

If no recoverable slope is desired, set _d_LtRecoverableSlopeDist = 0 (default).

EXAMPLE:
if (Sta >= 0+00 R 1) then
{ with: _d_LtRecoverableSlope = -1:6
_d_LtRecoverableSlopeDist = 10 _d_LtSecondarySlope =-1:3
} _d_RecoverableShoulderForeSlope =
"Yesh

Note : If _d_RecoverableShoulderForeSlope is set to *No”, then the
shoulder foreslope is controlled by the _d_ShoulderForeSlope variable.

Cut Situation Fill Situation

Note: In the cut situation, the secondary slope does not override the
ditch slope, which is controlled by the redefinable variable
_d_DitchForeslopeLt
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_d_RtRecoverableSlopeDist and _d_RtRecoverableSlope and _d_RtSecondarySlope

These redefinable variables are used to create a safe recovery area or “barn roof” section in
cut and fill situations on the right side of the roadway. Use these variables to build safety
into the proposed roadway or when the defined clear zone requirements are not met. See
the description above for the Left side variables.

_d_FillSlopel and _d_ FillSlopelHeight (and Fill Slopes 2 through 9)

These redefinable variables define the fill slope selection criteria, based on the height
of the fill slope. The slope is expressed in arise:run format. The slope will be
assumed to be negative. The fill height is a maximum height for the corresponding
slope and is expressed in master units.

Note: All fill slope variables can be overridden with plan view overrides.

EXAMPLE: EXAMPLE:
if (Sta >= 0+00 R 1) then if (Sta >= 0+00 R 1) then
{
_d_FillSlopel = 1:6 _d_FillSlopelHeight = 2.0
} }

In the example, all fill slopes with a height of two feet or less will be drawn at a -1:6
slope.

_d_CutSlopel and _d_ CutSlopelHeight (and Cut Slopes 2 through 9)

These redefinable variables define the cut slope selection criteria, based on the height of the
cut slope. The slope is expressed in a rise:run format. The slope will be assumed to be
positive. The cut height is the maximum height for the corresponding slope and is expressed
in master units.

Note: All cut slope variables can be overridden with plan view overrides.

EXAMPLE: EXAMPLE:
if (Sta >= 0+00 R 1) then if (Sta >= 0+00 R 1) then
{ {
_d_CutSlopel =1:6 _d_CutSlopelHeight = 2.0
} }

In the example, all cut slopes with a height of two feet or less will be drawn at a 1:6 slope.
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_d_DitchForeslopelLt and _d_DitchForeslopeHeightLt and _d_FlatBottomDitchWidthLt

These redefinable variables set the design parameters of the left roadside ditches. Use
them to vary the heights, slopes and shapes of ditches throughout a proposed project.

This variable _d_DitchForeslopelt variable defines the slope of the left ditch from the
subgrade hinge point in a rise:run format. The slope will always be assumed to be negative.

The default value = 1:4

EXAMPLE:
if (Sta >= 0+00 R 1) then

{
_d_DitchForeslopeLt=1:4

}

This variable _d_DitchForeslopeHeightlLt defines the vertical height of the left ditch from the
subgrade hinge point in master units.

The default values = 1.5 (ft) and 0.5 (m)

EXAMPLE 1:
if (Sta >= 0+00 R 1) then
{

_d_DitchForeslopeHeightLt = 2.0
}

Note: The ditch foreslope and the ditch foreslope height variables can
be overridden with plan view overrides.

The variable _d_ FlatBottomDitchWidthLt defines the width of the left flat bottom ditch and is
measured in master units. This variable is used when a flat bottom ditch is preferred over a
“V” ditch. If a “V” ditch is desired, leave this variable set to zero (default).

Note: The flat bottom ditch width variable can be overridden with plan
view overrides.
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EXAMPLE 2:
if (Sta >= 0+00 R 1) then

_d_FlatBottomDitchWidthLt = 2
}
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_d_DitchForeslopeRt and _d_DitchForeslopeHeightRt and
_d_FlatBottomDitchWidthRt

These redefinable variables define the dimensions of the ditch on the right side. See the
descriptions above for the left side ditch variables.

Note: The all these variables can be overridden with plan view overrides.

_d_GroundDropOffSearchDistance and _d_GroundDropOffSampleDistance

These variables are used to define how and when a ditch is created in a fill situation. If the
shoulder subgrade point is above ground and the bottom of the ditch foreslope is below
ground, the criteria will check to see if the ground slopes to a point below the defined ditch
bottom. If this is the case, a fill slope will be drawn intersecting existing ground and a ditch
will not be drawn.

Note: The bottom if the ditch foreslope is set by the variable for ditch
foreslope height.

The variable _d_GroundDropOffSearchDistance defines the distance in master units used to
determine how far to search to see “if” the ground falls below the ditch bottom in a fill
situation. This distance is defined in master units and is measured horizontally from the
shoulder subgrade point.

The default values = 50 (ft) and 15 (m)
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EXAMPLE:

if (Sta >= 0+00 R 1) then

{
_d_GroundDropOffSearchDistance = 50

}

The variable _d_GroundDropOffSampleDistance sets the distance in master units used to
determine the increment to move along the ground to determine if the ground falls off below
the bottom of ditch in a fill situation.

The default values = 1 (ft) and 0.3 (m)
EXAMPLE:

if (Sta >= 0+00 R 1) then

{
_d_GroundDropOffSampleDistance = 1

}

_d_DaylightSlope and _d_DaylightWidth and _d_DaylightOption

These variables are used to define the slope width and type of “daylighted” slope that is
drawn. “Daylighted” slopes are used in cut situations when there is a possibility to grade out
a slope instead of having a roadside ditch.

_d_DaylightSlope defines the slope in rise:run format to draw the daylight slope.
The default value = -1:20

EXAMPLE:
if (Sta >= 0+